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Contributions of ichnology to palaeoecology, palaeogeography, and
sedimentology

A special issue related to the Second Latin-American Symposium on
Ichnology (SLIC 2013)
1. Introduction

The field of ichnology straddles the areas of palaeontology and
sedimentology, and displays multiple connections with disciplines
within these areas and also with biology. Biogenic structures record
the behavior of their tracemakers and provide valuable information
for palaeoecologic and palaeoenvironmental analysis, and also have
potential contributions to palaeogeography. Trace fossils yield valuable
insights into the palaeoecology of ancient benthic communities and the
environmental dynamics of depositional systems. The relatively young
discipline of ichnology is experiencing significant advances in the last
years. A reflection of these advances is the considerable number of re-
cently published textbooks (Carvalho and Fernandes, 2007; Seilacher,
2007; Buatois and Mángano, 2011; Bennett and Morse, 2014) and the-
matic volumes and special issues (Bromley et al., 2007; Lucas et al.,
2007, 2010; Miller, 2007; Avanzini and Petti, 2008; Pieńkowski et al.,
2009; Klein and Lucas, 2010; Milàn et al., 2010; Uchman and
Rindsberg, 2010; Hunt et al., 2012; Knaust and Bromley, 2012; Netto
et al., 2012; Domènech Arnal et al., 2014; McIlroy, 2015). Many of
these mentioned special issues and thematic volumes were related to
scientific meetings.

This issue contains some of papers presented at the Second Latin-
American Symposium on Ichnology, held at Santa Rosa, La Pampa
province, Argentina, from September 13–23, 2013 (Fig. 1). This
meeting had its origins in the 1st Argentine Meeting on Ichnology
convened in 1993. This pioneer and successful meeting grew to in-
clude larger audiences from other Latin American countries. In
1998, along with the 3rd Argentine Meeting on Ichnology, the
Ichnological Meeting of the Mercosur was first convened. Finally, in
2010, on the basis of the merging of the two meetings, the 1st Latin
American Symposium on Ichnology (SLIC 2010) was convened in
Brazil. The third Latin American Symposium on Ichnology (SLIC 2015)
will be held in Uruguay in October of 2015.

Although the SLICs are regional meetings, this special issue is not re-
stricted to Latin America. Eight papers are from that region (Argentina,
Brazil and Mexico) and the remaining are review papers (two) or refer
to Italy (two) or to Spain (one). The common theme of this set of papers
is the contributions of ichnology to palaeoecology, palaeoenvironmental
interpretation, and palaeogeography. The set of 13 papers can be divided
into two large subsets: marine and continental ichnology (the latter
including neoichnology).
http://dx.doi.org/10.1016/j.palaeo.2015.05.022
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2. Marine ichnology

Contributions in the marine subset give insights onto palaeo-
environmental controls on the development of the Nereites (Pazos
et al., 2015-a) and Zoophycos ichnofacies (Richiano, 2015); examples
of Dictyodora in the Palaeozoic of Argentina (Pazos et al., 2015-b); the
distinguishing features of Ophiomorpha irregulaire (Leaman et al.,
2015); and palaeoecologic interactions of sclerobiont communities
(Pineda-Salgado et al., 2015; Richiano et al., 2015).

Pazos et al. (2015-a,b) describe the trace fossil content of a Late Silu-
rian turbidite-like sequence from western Argentina, including several
ichnospecies of Nereites that reveal interaction of their producers with
microbial mats and a new ichnospecies of Dictyodora. Pazos et al.
(2015-b) also suggest new palaeoecological preferences of Dictyodora
that challenges previous interpretations. Richiano et al., (2015) analyzes
the contrasting expression of specimens of the ichnogenus Zoophycos
(including size, degree of bioturbation and associated trace fossils)
from two stratigraphic intervals of the Lower Cretaceous Río Mayer
Formation, Austral Basin, Argentina. These differences are linked to
contrasting stratigraphic context (transgressive vs progradational),
sedimentation rate and availability of benthic food. Leaman et al.
(2015) deals with one of the less characterized ichnospecies of the
well-known ichnogenus Ophiomorpha, O. irregulaire. Through examina-
tion of both core and outcrop specimens (including material from the
type locality) and 3D reconstructions, it is suggested that flame-like pel-
let morphology is a valid criterion for identifying O. irregulaire in core.
The distribution of the ichnospecies is widened to include Jurassic to re-
cent examples and palaeoenvironments, ranging from shallow marine
to continental slope settings. Neoichnological experiments further sug-
gest that callianassids are good candidates for producing this type of
structure.

Two contributions examined bioerosion structures. Pineda-Salgado
et al., (2015) studied the bioeroding ichnofauna from a Miocene rocky
shore at Veracruz, México. The authors used ichnological signatures
on gravel clasts to identify an ancient rocky shore, and theprevailing en-
vironmental conditions during the deposition of the bioerodedmaterial.
Richiano et al., (2015) analyzed the bioerosion variation on Crepidula
within Quaternary marine deposits along a latitudinal gradient, from
Buenos Aires to southern Patagonia. The authors suggest that sea
surface temperature and productivity are the most important factors
controlling bryozoan bioerosion.
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Fig. 1. Attendees to the second Latin American Symposium on Ichnology.
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3. Continental ichnology

The continental subset includes a review of the application of
vertebrate trace fossils to palaeoenvironmental analysis (Melchor,
2015); the role of Permian tetrapod footprints in palaeoenvironmental
and palaeoclimatic inferences in an alluvial setting (Marchetti et al.,
2015); the contribution of dinosaur ichnology to palaeogeographic
reconstructions in complex geodynamic settings (Citton et al., 2015);
late Miocene ground sloth footprints from Argentina (Melchor et al.,
2015); a revision of the ichnotaxonomy of the amazing Pleistocene
Pehuen Co mammal and bird footprint site (Aramayo et al., 2015);
and behavioral inferences from neoichnological studies on modern
vertebrate traces (Dentzien-Dias and Figueiredo, 2015; Muñiz et al.,
2015).

Using a wide variety of examples and settings, Melchor (2015) pro-
vides an updated compilation of the uses of vertebrate trace fossils,
ichnofabrics, and ichnofacies for palaeoenvironmental analysis. After
the revision of an Early Permian classical locality of the southern Alps
(Italy), Marchetti et al. (2015) update the icnotaxonomy of its verte-
brate and invertebrate trace fossils and contribute to the characteriza-
tion of the hosting sedimentary facies. The ichnological dinosaur
record of Italy is revised by Citton et al. (2015), highlighting its
palaeogeographic distribution. These authors suggest that the available
evidence for the late Tithonian–late Cenomanian dinosaur track assem-
blage invokes a model that includes repeated dinosaur migrations from
Africa to the southern Italian carbonate platforms. From spectacular ex-
amples exposed along the coast of southern Argentina, Melchor et al.
(2015) offer new insights into the origins of the late Miocene trackway
Megatherichnum oportoi. On the basis of detailed observations on track
shape and alignment, the delineation of coastal sedimentary facies, con-
sideration of associated invertebrate and plant trace fossils, and com-
parison to other South American footprints of similar scale, they
interpret individual tracks as non-overlapping manus and pes, and the
tracemaker as a quadruped that traversed prograding intertidal flats.
Pehuen Có (southern Buenos Aires province, Argentina) has yielded a
highly diverse late Pleistocene mammal and bird footprint assemblage,
which is re-evaluated by Aramayo et al. (2015). These authors revise the
ichnotaxonomy of the site and the corresponding ichnodiversity to
compare it with other similar assemblages of Pleistocene age.
Dentzien-Dias and Figueiredo (2015) filled the open, modern burrows
of the South American rodent Ctenomys with plaster of Paris, and then
excavated the hardened structures in order to study their architecture.
This work yielded intriguing insights into predator avoidance and dig-
ging behavior, and demonstrates the utility of burrow architecture for
reconstructing ancient environments. Finally, Muñiz et al. (2015) en-
large the types of potential fish traces that may be found in the fossil re-
cord by analyzing feeding traces of extant fishes in estuarineflats, which
roughly resemble the ichnogenera Cruziana and Rusophycos.
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