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A refined molecular clockcalibration for the mouse and rat
models (Murinae): an interdisciplinary study combining
phylogenetic, morphometric and paleontological evidence

T. Aghova

he diversification of Murinae, including two key mammalian model

organisms as the lab mouddus) and rat Rattug, is crucial for

several biological disciplines such as biomedicine, physiology,
evolutionary biology, among other. Recent studies implemented fossil
records exclusively based on fossil descriptions from paleontological studies.
The advancgin divergence time estimatioa.§.tip dating, fossilised birth
death processes) enable the integration of fossil taxa directly into molecular
phylogenetic analyses using morphology as well. To improve the placement
of fossil taxa into the phylogeny @if/ing taxa, we quantified variation in
tooth morphology (first molar, M1) across murine rodents (150 fossil species
plus 450 extant species) using higdsolution micro CT scanning. This study
is the first to use fossils, genetic and quantitative morgjyoilo a rigorous
phylogenetic approach, which could improve one of the most important
molecular clocks calibration for mammals, thus contributing in the
understanding of the evolutionary history and diversification of the most
abundant mammalian subfamily.

Acknowledgements: This study was supported by internal grant of National
museum P19/011AG and the Ministry of Culture of the Czech Republic (DKRVO
2019, National Museum, 00023272).
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Virtual reconstruction of a braincase and neuroanatomy of an
early actinopterygian from the Upper Carboniferous/Lower
Permian of Uruguay

S. AlvarezParra, A. Pradel, C. MartinezPérez, H. Botella

identified as fAPalaeoniscifor me

relationships of this order of fishes remain highly debated. Recent
studies have resolved this taxon as paraphylatibough the relationships
among early actinopterygians are still obscure. In this context, CT scanning
is a technique that can be applied to the study of their inner structures and
braincases to better understand of both their external and interrahgnat
order to clarify their relationships. A virtual 3D reconstruction of the
braincase and endocranial cavity of an early Upper Carboniferous/Lower
Permian actinopterygian from the Paso de las Bochas locality (San Gregorio
Formation, Uruguay) is presemt herein. The studied specimen is enclosed
in a carbonatic nodule which was scanned at the University of Bristol using
a Nikon XT H 225. The generated images were segmented and prepared
using Avizo 8.1 and Geomagic Studio 2012 softwares respectively. The
braincase preservation is exceptional, although the ethmoidal region is
incomplete. Several dermal bones, including the parasphenoid, a possible
rostral and a right intercalar are also preserved. The cranial endocast displays
lateral cranial canals and bitate canals for oculomotor nerves, as other
actinopterygians. The overall braincase morphology is very similar to other
Carboniferous APal aeoni sciformeso
specimen has morphological affinities witlKentuckia deani and
Lawrenciella such as the crus commune located ventral to the cranial
endocast roof and the parasphenoid morphology. This work restarts the out
of-date study of the San Gregorio Formation fossil fishes and provides new
information about the morphology andelationships of early
actinopterygians.

Paleozoic and Mesozoic early actinopterygians have been traditionally
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From the field to the interpretation centre: The Upper
Cretaceous Tamajon tracksite (Guadalajara, Spain)

J. Audije-Gil, F. Barroso-Barcenilla, M. Berrocal-Casero, S. Ozkaya de
Juanas, V.F. dos Santos, M. Segura

he Tamajon tracksite is a middlpper Cenomanian (Upper
Cretaceous) outcrop located in the region of Guadalajara (Spain) that

has provided numerous crocodyliform tracks, a theropod dinosaur
footprint, and several fisfin tracks. It belongs to a geoliegl unit (Arenas
de Utrillas Formation) that has been considered almost azoic until recent
times and, therefore, has a great scientific value. Moreover, it also has a
relevant educational and outreach importance, which can be used to promote
Natural Scienes education and geotourism. In view of this, the University
of Alcala, the Tamajon Municipality and the Guadalajara Regional
Government decided in 2018 to begin a research and geoconservation
strategy for the palaeontological site. In a first phase,idheites were
restored, studied, photographed, scanned and covered for their conservation.
Simultaneously, an assessment of the locality was carried out concluding that
it was not possible to transfer the ichnites into a museum due to the
dimensions and @racteristics of the site. A second phase of the intervention
is being currently developed in order to design an innovative interpretation
centre in Tamajén. It will hold a mixed exhibition with thrdienensional
replicas of the most representative tradisthe site and a model of a
Cretaceous crocodyliform, as well as original material from the same and
nearby outcrops (some of them very rich in fossil invertebrates). This
material is being selected and prepared following preventive conservation
techniqus. The concept of interpretation centres and their social role has
changed over the years, so the future permanent exhibition is being
conceived as an interactive, thhdienensional and didactical space for the
development of educational activities, alowgh for the socioeconomic
development of the region.

Acknowledgements: Ayuntamiento de Tamajon, Diputacién de Guadalajara,
Ayudas de Iniciacion en la Actividad Investigadora de la UAH, Contratos de la UAH
y la UCM, y Proyecto CGL20166604 del MINECO (Espafia).
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First histological examination of ovarian follicles in a Cret@eous
enantiornithine

A. M. Baill eul , J. K. O6Connor ,

ince the discovery of the first feathered dinosaurs from the Jehol
Biota, thousands of specimens have been reported with ratessa#
preservation, such as remnants of ovafdalicles in nine specimens
of fossil birds, including enantiornithines. This discovery helped clarify the
early evolution of the avian reproductive system, suggesting the earliest birds
were similar to extant birds in that they had already lost theiumof one
ovary to reduce mass and facilitate flight.

To shed light on the specific tissues preserved, we provide the first
histological examination of ovarian follicles in a Cretaceous enantiornithine
from the Jehol Biota (STMQ2), using paraffin hisiogy,
paleohistochemistry, scanning electron microscopy (SEM) and Energy
Dispersive Spectroscopy (EDS). We compare the fossil to the microstructure
of chicken ovaries and ovarian follicles, and to a fossil seed preserved in
Jeholornis (IVPP V13274). Thatter comparison is included because of the
persistent hypothesis that these purported ovarian follicles are misidentified
as seeds.

The follicles in STM1612 are pink, rounded structures within much
paler sediments. SEM data show a dark sheath with 8braterial and EDS
shows it is organic, with an enrichment in carbon. Qualitative histological
examination shows that this layer is about 100um thick, with structures
resembling thick bundles of collagen fibers. There is no comparable structure
foundinseds. Three histochemical stai-
red and Sudan black, commonly used in veterinary medicine, suggest some
of the original histochemistry is also preserved.

Results show that these structures in STNI20are most likely
remnants of the ovarian theca that surrounded the ovarian follicles in life,
allowing the preservation of their original, circular shape. This study clarifies
the exact histological composition of these important biological structures
and rejects the possibifitof plant material. These types of microscopic
analyses provide further insight into the evolution of extinct animals beyond
their skeletons.
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Coprolites as a tool to record digestive strategies

S. Barrios-de Pedro, A. D. Buscalioni

that they can be used to infer the digestive strategies of the faecal

producers from this Barremian ecosystem. The digestive strategies
are analysed by studying the taphonomic properties of the undigeste
material. The inclusions of 23 coprolites were metrically and qualitatively
analysed using a Scanning Electron Microscope (SEM). The features
observed correspond to the pitting, corrosion lines, shape of the fractures at
the end, and the size, number ancingement of the inclusions. In general,
the inclusions size for the Las Hoyas coprolites is less than 2 mm, and few
reaches up to 14 mm. We demonstrate that an increase in the length of the
inclusions is related with the coprolite diameter. Around 56o®4he
specimens exhibit inclusions with no marked chemical signals and
alterations, which makes possible to identify some of the inclusmgs (
vertebrae, teeth, ribs). On the other hand, other coprolites show inclusions
that are very altered (exhilrigy pitting and corrosion lines) as well as being
partially broken, which does not allow identification. Nmetric,
multidimensional scaling ordination to identify the similarities among the
inclusion features and morphotypes were carried out, resultinthe
characterization of three different digestive strategies: (1) ingestion of the
prey with an absent/limited processing in the mouth, scarce or less effective
digestion and defecation in a short period of time; (2) ingestion of the prey
with masticatiom prior deglutition, long retention time of food on the
digestive system and defecation over a longer time; and (3) mastication of
the prey prior deglutition and more effective digestive system with a longer
retention time of food. The results suggest thatfirst strategy was shared
by a variety of producers, with different coprolite morphotypes, whereas the
second and third strategies were more limited.

T he coprolites fronhas Hoyas fossil site are so exceptionally preserve
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Ecological specialization and elevated ambient temperature at
the MMCO underlie modern shark species richness and
distribution

M. Bazzi, N. Campione, B. Kear, J. Lilja, H. Jacobson, H. Blom, P. Ahlberg

he evolutionary history of lamniform and carcharhiniform sharks

spans almost 140 million years. Previous diversity analyses

identified the Late €taceous as a time of peak diversity for
lamniforms, which subsequently underwent widespread extinctions across
the K/Pg boundary. Cenozoic ecological restructuring, following the mass
extinction event, favored carcharhiniforms resulting in the most apeci
shark radiation today @kce280). Although the transition between
lamniform to carcharhiniforrdominated communities across the K/Pg
boundary is well documented, the precise timing and drivers are poorly
understood. Here we reconstruct the morpbiglal succession of lamniform
and carcharhiniform sharks across the last 83 million years, using a
geometric morphometric dataset of 3400 fossil and extant teeth. Our results
show that both lamniform and carcharhiniform tooth disparities peaked
during theLate Cretaceous, but noticeably declined in lamniforms during the
Mid-Miocene Climatic Optimum (MMCO, 1714.75 Ma). In contrast, the
dental disparity of coeval carcharhiniforms increased across the same time
interval. Largebodied predatory sharks, suck @archarocles(Otodug
megalodon also appeared during this timeframe, coincident with climate
related changes in ocean productivity and the global diversification of baleen
whales and larger rafjinned fishes. Shifts in ocean productivity may have
also payed a role in the success of carcharhiniforms, along with their
generalist feeding strategies and ability to utilize intermittently available
food resources at a time of environmental stress.
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Analysing the diversity of Cladophlebisfrom Las Hoyas (Upper
Barremian, Cuenca, Spain): a qualitative and quantitative
approach

C. Blanco-Moreno, B. Gémez, A. D. Buscalioni

enusCladophlebisBrongn. is a sterile leaf morphogenus consisting

of frond fragments with a high variability even withthe same

specimen, which makes it difficult to discriminate among species.
In this study we use a qualitative and quantitative method based on a series
of taxonomically informative characters to understand the diversity of
Cladophlebidrom the localityof Las Hoyas. Twentywo specimens housed
in the collections of the Museo de Paleontologia de Caktlldlancha
(Cuenca, Spain) are analysed. They consist of fragments of penultimate and
ultimate pinnae preserved as impressions and compressions wittfiutigau
preserved venation. Sixteen characters with taxonomic value are included:
(1) dichotomy of secondary veins, (2) pinnule length, (3) pinnule width, (4)
pinnule length/width ratio, (5) base of pinnules, (6) apex of pinnules, (7)
number of veins at ¢hmargin of the pinnule, (8) the angle of lateral veins,
(9) the angle of departing veins, (10) width of pinna rachis, (11) margin of
pinnule, (12) the presence and structure of sporangia, (13) pinnule
disposition, (14) pinnule morphology, (15) type of ggevation, and (16)
combination of vein angles. We have analysed the metric data by carrying
out a Principal Component Analysis (PCA). The multivariate analysis
differentiates three distinct morphotypes: (1) defined by a large length/width
ratio, numerousveins at the margin, small departing vein angles, and
alternate disposition (N=6); (2) defined by a constricted base, lobed margin,
the presence of two dichotomies, and larger departing vein angle than lateral
vein angle (N=6); and (3) defined by small gémwidth ratio and large
departing vein angles (N=10). The heterogeneous distribution of these three
morphotypes at Las Hoyas fossil site@( morphotype 2 is only present in
the North, morphotype 3 only in the West, whilst morphotype 1 is widely
distributed) suggests that each one would have belonged to distinct plant
associations.
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First Carboniferous representatives of Concavicarididae
Schram, 2014 (?Crustacea, Thylacocephala) in Europe

K. Broda, G. Rak, T. Kumpan

he arthropods belonging to th@oorly known, extinct class of
Thylacocephala (?Crustacea) are characterised by a poor fossilisation

potential. Therefore, sites bearing their fossil remains are strongly
scattered both in the stratigraphical and geographical terms. Due to this
reason, theesearch on these organisms is particulary difficult.

The new specieSoncavicaris viktorynRaket al 2018 from the Lower
Tournaisian of the Brno area (Czech Republic) is the very first representative
of Carboniferous Thylacocephala from Europe. Theeganshape of the
species’ carapace bearing a small optic notch with a slightly and ventrally
curved rostrum and rounded caudal part is characteristic for the genus
Concavicaris However, the described species possesses a unique carapace
macre and micreornamentation. This pattern consists of parallel ridges
(lirae), which are gently bent near the dorsal margin, marginal crest and
ventral margin of the carapace having the form of triangular chevrons.
Among the other Palaeozoic thylacocephatangktoryniis the only species
with such pronounced carapace ornamentation. The uniqueness of this
pattern points out that the carapace maanmal micreornamentation may be
an important taxonomic trait in Thylacocephala.

The carapace ornamentation pattern Gf viktoryni is similar to
ornamentation of arthropods that are able to dig, which emphasizes the
uniqueness of this species among Thylacocephala, since they are mostly
considered as a free swimming organisms, sometimes even pelagic.
However, to properly elucate the lifestyle of this organism, it is required to
discover its appendages is heeded. The described species fits in the Perma
Carboni ferous fAgapd in European f
definitely broadens our knowledge on these enigmatic gutitia

Acknowledgements This research was supported by the Czech Science Foundation
(to T. K.; grant number GA161563S) and by NCN grant 2015/19/N/ST10/01527
(to K. B.).
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Biometrical study of the autopodial skeleton oParacamelus
aguirrei (Tylopoda, Mammalia) from Venta del Moro (Valencia,
Spain)

O. Caballero, P. Montoya, V. D. Crespq J. Abella, J. Morales

enta del Moro is a classical locality from late Turolian (or Ventian)
(MN13, late Miocene) of Spain. This site is the type locality of the
camelidParacamelus aguirreiwhich was defined by its superior
dentition, a lower third premolar (p3) and some postcranial material. This
genus is the only camelid present in Europe during theMfacene and it
rapidly expanded through all Eurasia from Northekiva. The main aim of
this work is to quantify and analyze most of the autopodial elemems of
aguirrei, in order to obtain a better understanding of the size of this species.

Compared to other specieséracamelus, P. aguirras bigger than
Paracaméus alutensisand Paracamelus alexejevand similar in size to
Paracamelus gigas. P. aguirrevas bigger than the modern species of
Camelus All the measurements are considerably larger when compared to
Camelus dromedariusind Camelus bactrianusWhen corpared to the
extinct species ofCamelus the species in study was a little larger than
Camelus thomadiut smaller thalamelus knoblochivhich was the largest
camelid of Eurasia.

After the study of the autopodial measurementsPafacamelus
aguirrei, we conclude thaP. aguirreiwas a considerably large camel like
Paracamelus gigaonly surpassed b§amelus knoblochi Eurasia and by
the giant forms of North America.
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3D technologies applied to monitor the taphonomic processes of a
Quaternary deposit

E. Cadavid-Melero, J. GonzalezDionis, C. JiménezGomis, C. Castillo

rom the beginning of the 21st century, 3D technologies are applied on

a daily basis to the study of the fossil record. Specifically, they are

used for the scientifistudy of fossils and, to a lesser extent, of in situ
palaeontological deposits. In this project, we applied 3D technologies to
analyse the taphonomic processes of a vertebrate concentration of the
Quaternary from Tenerife (Canary Islands, Spain). The rdethgy used in
this work is photogrammetry, which consists in overlapping several
photographs to obtain the shape, dimension and position of any object in
space. The deposit studied is located in the north of the island, in the
palaeodune of Jover. Duettte high concentration of remains, it is thought
that this deposit could have a scatological origin. The first step of this study
was to verify it by studying the remains found and comparing them with
contemporary materials. On the other hand, the phatogedry technique
was used to track the deposit, so we can observe how it is affected by
different biostratinomic agents of the fossilization process, such as wind, rain
and marine spray. Sadly, the anthropological effect is significant, since this
depositdoes not have the necessary protections for its good conservation. In
conclusion, this project allowed us to carry out a study of the fossil record,
which is essential in terms of conservation, especially considering the
context of the island (volcanic andeanic). In addition, 3D technologies, in
particular photogrammetry, can be validated for the analysis of taphonomic
processes in scatological concentrations.

Acknowledgements:The authors would like to thank the Alumni ULL program for

the support proded and the project 2017REC20 of Fundacion CajaCanarias and
Fundaci -n Bancaria fiLa Caixao.
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Phylogenetic signals. environmental constrictions in two extinct
genera of rodents

P. M. Carro-Rodriguez, P. LopezGuerrero, A. R. GdmezCano, M. A.
Alvarez-Sierra

ricetodon and Hispanomysare two extinct genera of the tribe

Cricetodontini recorded during the Miocene. These rodents are a

useful tool in biostratigraphy and to characterize environmental
changes. Previously, we performed several morgtocal analyses,
including Fourier Shape Analysis, that concluded the follow@rgetodon
show basal characters whitispanomy®xhibit more derived characters of
their tribe. One of the main differences is related to the outline morphology
of the uppefirst molar (M1). Using Fourier Shape Analysis, we established
that Cricetodonis characterized by a straight outline on the labial region,
while Hispanomyshow a trilobed outline on the same region.

Nevertheless, we ignored if this morphological disttion was due to

phylogenetic signal or an environmental constriction. In order to assess the
phylogenetic signal (a tendency of related species to resemble one another)

of these morphol ogical traits, we
APhyt ool kage. RVe ralected Fourier Coefficients and the
phylogenetic information to then carry out a Blombet@gl Es K, Page

and a scatter plot with the morphological values and the record age. The
results for the phylogenetic signal analysis showed tlegietis no relation
between the outline morphology of the labial region of the M1 and how
phyl ogenetically related are the sy
closer to zero than to one. Although we did not find any phylogenetic signal
that explains He change in the outline pattern @ricetodon and
Hispanomysthe acquisition of the trilobed shape and the hypsodont molars
of Hispanomys match with a climate change during the Miocene. This
change promoted an alteration of the landscape in the ceasialof the
Iberian Peninsula causing an increase of prairie ecosystems and therefore a
dietary change for these species.
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Ichnological analysis of the core 977 at the Alboran Basin:
incidence of climatic changes during the last glacial cycle at the
deepsea bottom

S. Casanov@Arenillas, F. J. RodriguezTovar, F. Martinez-Ruiz

he Alboran Sea, within the western Mediterranean, is generally

considered as a natural laboratory, highly sensitive to climate

forcing. It is a semenclosed basin, at a latitude where southern and
northern climate systems interact, and with a short wasgdence.

The profusely studied core 977 is situated in the Alboran Sea. In this
research, the ichnological analysis from this core has been conducted basec
on detailed image treatment on core photographs. This information has been
contrasted with previgs climatic and paleoenvironmental interpretations,
evaluating the incidence of the fast climate events, which occurred
recurrently during the last glacial cycle, to the macrobenthic tracemaker
community.

Ichnological analysis reveals abundant bioturlmatiarough the core,
with differentiation between discrete traces with sharp contacts, and diffuse
biodeformational structures determining a mottled background. The
ichnological record is neither continuous nor homogeneous but showing an
apparent cyclic p&rn in diversity and abundance from highly bioturbated
sediments showing a mottled background to laminated sediments without
bioturbation. Comparison with previous data shows that sediments
corresponding to the last glacial maximum appear heavily bidedba
evolving to much less disturbed at the beginning of the interglacial period.
However, there is not a clear correlation between sea surface temperature
and seafloor environment at the Alboran Basin due to the Western
Mediterranean Deep Water being gexted at the Gulf of Lion.

Thus, a comparison between the climatic variations occurred during the
last glacial cycle at the Gulf of Lions and the ichnological information from
the Alboran cores could validate this relation. Moreover, the use of the
ichnological approach as a useful tool in the study of deater
environment during the last glacial cycle.

Acknowledgments: The study was funded by projects CGL2@EB35P and

CGL201566835P (Secretaria de Estado de |+D+l, Spain), and the research of
Casanovarenillas by a predoctoral grant from the Spanish Ministry (FPU).
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Refuge length selection in Late Pleistocerberian bears

J. M. Casero Peinado

wo large ursids appear together in Late Pleistocene Iberia: the brown

bearUrsus arctosand the extinct cave bear, spelaeusThe former

has a sparse Pleistocene record and appears through the whole
Peninsula; while the latter is locally abundant and restricted to the Cantabrian
area, Pyrenees, a land stripe from the Basque Country to Madrid and
Guadalajara provinces, and oiredfin the south Cordoba province. Because
this range loosely coincides with the Eurosiberian part of Iberia, it is
tempting to think that the restriction was due to the reliance of the more
vegetarian cave bear on Eurosibetigpe vegetation. Howeversipresence
on Mediterranean sites casts doubts on this explanation. An alternative is that
cave bears sought longer, deeper caves for hibernation, which are more
common in northern Iberia. This study selected 100 Iberian Pleistocene sites
with reported bravn bear and cave bear remains and used STATISTICA to
compute correlations between their presence and total cavity length. A
significant correlation was found between cave length and cave bear
presence, although no significant correlation was found fobitven bear
presence. Since average lengthJofspelaeusites was 465% longer than
those withU. arctos it is possible to argue that cave bears indeed selected,
and depended on longer refuges than the more generalist brown bears and
that this is the maiexplanation for their range differences in Iberia. This
conclusion is supported by the correlation between brown bear presence and
occasional, nothibernating cave occupiers like hyenas and to a lesser extent
lions and wolves who should be indifferentréfuge length. In contrast, no
correlation was found between cave bear presence and other large carnivores.

Acknowledgements Dra. Nuria Garcia Garcia (Quaternary Ecosystems group,
Universidad Complutense de Madrid).
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The Extinct Ghosts of Christmas: which disappeared browsers is
llex aquifolium afraid of?

J. M. Casero Peinado

he European holly treelléx aquifolium), traditionally used in
Christmas decorations, was mentioned by Connie Barlow in The

Ghosts of Evolution (2000) as a rare Eurasian example of
Afevol uti onar yie, am axtaht rspeniés swithp features best
explained through coevolution with extincta x a. Hol |y tr eed
branches have spiny margins, while upper ones are smooth. This is a
presumed strategy against herbivory, but spines may still appear at 400 to
500 centimetres over the ground, which is far above the reach of modern
browsers. However, Barlow did not propose a disappeared browser that
could explain this. This study examined Eemian (MIS 5e) fossil faunas
within, or neat. aquifoliumd s cur rent range in Bri
Spain. The Eemian was chosen because ithedsist stage before the arrival
of Homo sapiens into Europe that had a global average temperature similar
to the present. Yeaound and seasonal browsers genera still present in the
area Capra, Capreolus, Cervus, Damand Rupicaprg, extinct locally
(Alces, BisorandHippopotamu} and globally Dihoplus, Megaloceroand
Palaeoloxodohwere considered. As expected, higher spines are well above
the reach of the current tallest browser C. elaphus (120 cm on the withers) as
well as the tallest Holocenedwser,A. alceg233 cm), but are only slightly
above the estimated reach of the tallest Quaternary broRsemtiquus
(400430 cm). Consequently, it is proposed thaquifoliumd s | eaf ¢
evolved at least partially in response to predatioR bgrtiquus This result
is a reminder that even modern ecosystems restored to an early Holocene
state may be fAi nc o mestadishedoeleraentsl andni
ecological partnerships that were present in the Pleistocene, but may not be
automatically appa&nt to a modern observer.
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AWith your fossilé To the past!o
proposal for the XVIII Science Week in Madrid

M. A. Cervilla-Muros, I. Rodriguez-Castro, |. Vitdn, J. SalasHerrera, A.
Acedo, A. GarciaFrank, O. Fesharaki

closer to everyone. Previous N&ormal Education experiences

showed that learning about the history of life or study methods in
paleontology become easier and much more understandablectivities
like paleoroutes or workshops. We describe here a paleontological escape
room designed, developed and tested by the UON University Master
in Advanced Paleontology students for the XVIII Science Week in Madrid,
an emerging initiative fronthe Paleontological Heritage subject, and its
preparation process. The Project mentioned above is based on a fictitious
time machine developed by a research group (the MSc students) in search of
a better understanding of extinct life forms and their gvenvironments.
Starting from this point, one of the researchers will guide each group of
participants towards the time machine, going through the three Phanerozoic
eras: Paleozoic, Mesozoic and Cenozoic, represented in three different
rooms. Every room gdains characteristic fossils and different specialists
will teach the main events and living organisms of each era. At the end of
the explanation in the Mesozoic room, a technical failure will lock the door
of the time machine and both researchers anitfants must solve several
enigmas in the form of riddike puzzles to escape. Therefore, the
participants will put into practice the recently acquired knowledge while
enjoying an alternative dissemination activity. Furthermore, for the MSc
students, his activity involves important competences such as selection of
concepts, organization of events or teamwork, with the aim of improving the
audi enceds experience.

Paleontological dissemination is a powerful tool to bring this science

Acknowledgements: Our sincere thanks to the UCM Faculty of Geological
Sciences, and the Raintology Area. This work has been funded by the Madri+d
Foundation and the INNOV/®ocencia project R85 2018/2019 (UCM).
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Morphofunctional evolution of the humerus in crown birds
(Ornithurae, Aves)

M. Costa-Pérez, A. Martin-Serra, F. J. Serrano

ith more than 10.000 living species occupying a large range of

habitats and ecological niches, birds are one of the most

successful groups of tetrapods. A significant proportion of this
evolutionary success can be ascribed to wgrapelled locomotion.
The ef or e, mor phol ogi cal vari abil it
different locomotory strategie®.g. flapping, gliding, and diving). As the
main muscles involved in wing movement inserts on the humerus, this bone
is an excellent candidate to exmothe link between morphology and
locomotion throughout the evolution of crown birds. In this study, we
explored morphological variation in the humerus among Ornitbuthe
clade comprising modern birds and the Late Cretaceouddhatteyorni<
using 2D Gemetric Morphometrics. We analyzed the humeri of 155 species
of birds including 5 extinct taxa to quantify the influence of phylogenetic
signal, allometry and function. A principal components analysis showed two
groups clearly different from the rest: ajpddiformes ie. swifts and
hummingbirds), which presented a unique highly robust humerus, that is
correlated to their hyperaerial specialization; and b) penguins (O.
Sphenisciformes) and auks (Fam. Alcidae), which are separated from the rest
of birds manly due to the deltopectoral crest (DPC) length. This could
indicate a convergent specialization towards the use of wings for diving,
typical of these two taxa, but further analyses are needed to confirm such
hypothesis. Besides these functional aspectesalso found a significant
phylogenetic signal in the humeral shape variation among Ornithurae. In this
way, the humeri of the extinct species analyzed from Columbidae (
Raphus cucullatusind Pezophaps solitarlaand Alcidae i(e., Pinguinus
impennisandMancalla miller) were similar to those of their modern closest
relatives.
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Anagenesis and cladogenesis in the vertebrate fossil recard A
case study for protoceratopsid dinosaurs

G. Czepi EBski

ladogenesis (evolutionary splitting of the ancestral species into two
or more descendant lineages) is often considered to be the most

frequent form of the speciation recognizable in the fossil record.
Nevertheless, some recent studies have focused onnatiagepeciation
(transformation of the ancestral species without splitting) among extinct
vertebrates. Recognition of the anagenetic process, however, requires dense
stratigraphic sampling with a rather complete fossil record, a situation which
is ratherrare in vertebrate paleontology.

Studies on protoceratopsid dinosaurs from the Gobi Desert of Mongolia
and China reveal another example of possible anagenesis. This remarkable
material includes dozens of complete individuals coming from different
localities and time horizons thus allowing a detailed analysis of phyletic
evolution in this lineage. The presence of intermediate morphology in some
individuals, as well as the mosaic distribution of apomorphic features further
complicates the evolution of thigaup, thus indicating issues related to
taxonomic bias and species definition in the vertebrate paleontology.
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New data on the Late Triassic vertebrate locality with archosaur
and turtle remains in Kocury, Poland

G. Czepi EGskBzcdygiSel ki, TA. Lewczuk,

ince 1990, several localities with terrestrial vertebrate remains from

the Keuper strata (upper Middle to Upper Triassic) were discovered

in Southern Poland. Here we report new data on the poorly known
locai ty of Kocury near Dobrodzi e T
from the modern territory of Poland were collected and described in 1932
under the name d&felocipes guerichvon Huene, 1932.

Excavations have been performed there since 28b®jding further
diagnostic vertebrate material. In addition to a neotheropod dinosaur, the
bones and osteoderms of a typothoracisine aetosaur, carapace fragments of
proterochersid turtle, and a tooth plate of a ptychoceratodontid lungfish were
collected. Available material suggests faunal and environmental similarities
withtheturtted o mi nat ed Pornba | ocality, N
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Actinopterygian fishes from the late Permian of ForeSudetic
Monocline (SW Poland)

D. Dankina-Beyer, ASpi ri donov, S. Radzevi |

he Kupferschiefer Formation in Zechstein Basin is known for its

preservation of a variety of invertebrate and vertebrate taxa, but no

actinopterygian remains have been formally described from these
late Permian rocks in S\Roland.

The present study examined two late Permian actinopterygian fish
specimens, which were collected from the Kupferschiefer black shales in the
underground Lubin mine below 600 m (Fé8adetic Monocline). These fish
fossils are represented by parigireserved trunks including dorsal fins and
scales sculpture from different fish body parts. The scales are divided into
several morphotypes according to their various characteristics. The fish
taxonomic study of the two newly discovered actinopterygiiadisate the
ocaurrence of?Palaeoniscunsp.

The fish specimens were photographed using a Nikon D100 digital
camera and a binocular Leica DMS 1000 with software Leica Application
Suite v 4.2 at the University of Valencia (Valencia, Spain). The digital
illustrations were prepared using Adobe Photoshop and AutoCad programs.

A description of this new data enable a better understanding of the
poorly known late Permian fish diversity from SW Poland.

Acknowledgements:The authors would like to thank the miwerkers from Lubin
city (SW Poland) for providing an important palaeontological material.
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New wellpreserved tetrapod ichnites from the middle
Muschelkalk (Middle Triassic) of the Catalan Basin

C. De JaimeSoguero, E. Mujal, J. Fortuny

iddle Triassic vertebrate footprints with skin impressions provide

direct information about the taxonomy and morphology of the

trackmaker. They are known from several outcrops in Europe, but
only few studies have described the skin patterns in detaildiShevery of
a large group of ichnites in two new outcrops (Penya Rubi and Puigventds)
from the Catalan Basin (NE Iberian Peninsula) provides a window to use
them to deep on pefiethys ecosystems with coastal influence. The
footprints appeared on the d&l middle Muschelkalk facies (late Anisian
early Ladinian, Middle Triassic), in greyish dolomites and reddish
sandstones and mudstones. The sedimentary succession was deposite
during a short regression interval within the main marine transgression
represented by the Muschelkalk facies. Several 3D models of selected
footprints were generated by using photogrammetry, to carry out
morphological descriptions and further analyses such as the estimation of the
trackmaker's pressumeeight distribution and thdocomotionsubstrate
interaction. Based on the 3D models and the excellent preservation of the
ichnites, it was possible to obtain paleoecological and ichnotaxonomical
results. The paleoenvironmental reconstruction shows two different
landscapes, one potally composed by a tidal flat covered with microbial
mats (Penya Rubi ichnosite), whereas the other one would have
corresponded to a sabklige area, with salty waters (Puigventés ichnosite).
Two skin patterns were described for the studied ichnotalkechvoffered
direct information about the trackmakers. The results show that the ichnites
correspond tdRhynchosauroidesProcolophonichnium an@hirotherium
frequent morphotypes of the Anisidradinian coastal and distal alluvial
settings. Furthermorehése new ichnosites show that ichnotaxa distribution
is constrained by the paleoenvironmental setting.
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Staying Preserved: compl ementary
de Betetaodo Lower Cretaceous bon

H. Del Valle, 1. Prieto, F.Barroso-Barcenilla, P. Sevilla

he Lower Cretaceous vertebrate sites of Vadillp¥adillos2 and

El Tobar are located in the northern part of Cuenca Province, in the

Iberian Ranges. These three sites belong to Tragacete Formation,
dated as upper Barréam. Their lithology is mainly siliciclastic, consisting
of a stratigraphic sequence of brown, grey and red clays with interbedded
sandstones, conglomerates and limestones. By applying a systematic and
holistic view of taphonomic processes, diageneticrimfdion was collected
on the bones and their surrounding sediment. In order to characterize the
bone diagenetic processes that took place in these sites, we decided to focus
on a microscopic scale. A previous petrographic analysis showed the good
preservabn of all the histological structures. Sparry calcite cement was
found to be the main inner filling of the bone in all the studied cases, with
occasional presence of iron oxides and clay minerals. Our main aim was to
understand the preservation variakiliof the dinosaur bone remains
discovered in the grey clay intervals from these three sites. Subsequently, a
combined approach using Scanning Electron Microscopy with Energy
Dispersive Spectroscopy (SEEDS) and Fourier Transform Infrared
spectroscopy (FR) was conducted on bone fragments and their
surrounding sediment to analyze mineralogical composition and taphonomic
features. Different diagenetic parameters were chosen to represent the state
of bone preservation. Mainly, we examined Crystallinity Inde®3/P0O4,
Cal/PO4 ratio and the different mineralogical phases present in the bone
specimens. Further analyses will be conducted in the near future as part of a
larger project that will deal with other aspects of diagenetic processes in the
area.

Acknowledgements: To Santiago Prieto and Manuel Segura. Scientific and
Technical Resources Service of the URV. Ayuntamiento de Beteta, and Research
Projects 2016/00252/001, 2017/00155/001 and VC/SPA/180388 of the JCCM, and
CGL201566604 of the MINECO (Spa).
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Santa Margarida (Algarve) a new exceptionally rich
microvertebrate site and one of the oldest in the Pleistocene of
Portugal

D. Estraviz-Lopez, O. Mateus

anta Margarida (Municipality of Loulé, Algarve, South Portugal) is

situated in the karst of the Picavessa formation, Lower Jurassic in age.

Several blocks of breccia and cementexda rossawith numerous
cranial and postcranial remains of microvertebratese recovered by a
team of the FCIUNL in 2017 from a traditional rural mamade wall. After
chemical preparation with a water softener, fossils were picked out from
around 0.5 kg of sediment disaggregated from the blocks. More than 300
remains of vertefates, plus the two gastropod®omatia elegansand
Paralaoma serviliswere recovered (housed at FONL). The vertebrates
comprise indeterminate squamates, dental remains assigned to Chiroptera
dental and mandibular remains ®brexsp. and Crocidurasp. and a distal
Oryctolagus cuniculubumerus. Rodents represent the most common group
(+90%), with the presence dEliomys quercinusApodemus sylvaticus
Allocricetus bursaeand the arvicolinessberomys cabrerae lberomys
brecciensislberomys huescarensamdVictoriamys chalineiThese last two
Southern European taxa are recorded herein for first time in Portugal. The
presence of three chronospecies lloéromysimplies that the remains
represent, at least, two Pleistocene moments: The first moment around
800.000 YBP (late Calabrian, mid Pleistocene) biochronologically dated by
the presence of archaicbrecciensigplus|. huescarensigandV. chalinei
The second from around 120.000 YBP (early Late Pleistocene), being
characterized by the abundant remaif&. sylvaticusas well as the presence
A. bursae |. cabrerae and advanced. brecciensis This makes Santa
Margarida one of the oldest known vertebrate localities for the Quaternary
of Portugal and one of the richest, comparable in age with the sites of
Morgadinho and Algoz, both in Algarve.

Acknowledgements We would like to thank the photographer Jorge Graca for
communicating the discovery and Pedro Callapez, Juan Manuel Lépez, Raquel
Moyé-Costa and Pavlos Piskoulis for their help identifying the fauna.
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The cave of Lapa da Canada (Alvaiazere): abundant élocene
vertebrates from Portugal

D. Estraviz-L6pez, O. Mateus

apa da Canada (District of Santarem, municipality of Alvaiazere,

Portugal) is an uncharted cave

Calcs8rio E ¥¢rtebeata ereniaiosd were collected in
October of 2014 from four (A, B, C and D) galleries of the causese
recovered remains belong to at least nine vertebrateEaxars ferugright
metatarsal)Cervus elaphufleft hemimandible with molar series, distal left
humerus and complete left radiu§)apra sp. (two immature associated
skeletons),Oryctolagis cuniculus(dozens of bones), Arvicolinae indet.
(mostly isolated teeth), Chiroptera (humeri and six sku€npetta genetta
(complete skull), Passeriformes indet. (complete skull and several
postcranial bones), afdmon lepidugqfrontal). The presencef the genet
in the assemblage restricts the age of the gallery B fauna to a maximum of

about 2500 YBP, although the thickness of the calcareous crust deposited in
the distal part of the horse metatarsal points towards an older date for the

remains of gaéry C. Three samples from the cave have been analyzed in the
University of A Corufia by mass spectrometry, yielding in all cases an
amount of Nitrogen >0,05%. This means that radiometric analysis of age and
diet plus ancient DNA are likely possible on mosétthe remains of this
locality.

Acknowledgements To the GPS (Grupo de Protecdo Sicd) speleology group
members Sérgio Medeiros, Pedro Alves, Hugo Neves, André Reis, Hélio Frade and
Ana Luz, as well as Aurora Grandal d”Anglade.
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The basal sauropodomorphAnchisaurus polyzelugnlightens the
sauropod skull evolution

M. Fabbri, G. Navalon, N. Mongiardino Koch, M. Hanson, H. Petermann, B.
A. S. Bhullar

he evolution of the skull morphology in sauropods is believed to have

been mainly driven by paedomorphosis and biomechanical

optimization for feeding specialization. However, the dearth of
guantitative studies and the rarity of wptkeserved sauropodomdrgkulls
make these observations largely qualitative and poorly investigated. Here,
we studied the skull material attributed to the Early Jurassic basal
sauropodomorph Anchisaurus Compared to its closest relatives,
Anchisauruss a slender sauropodomorghd is traditionally considered the
basalmost taxon of the clade Anchisauria, therefore closely related to
Sauropoda. Skeletochronological analysis using histological techniques
revealed that one of our specimens is a sexually mature and the othey s likel
an adolescent individual. MicroCT scan data enabled the digital
reconstruction of the skull morphology for both the youngest and oldest
individuals. Based on this new data, the cranial featurdsofiisaurusare
reevaluated: we found an interesting mosd basal and derived characters
expressed in this taxon. The braincase rotates veigtally, shifting the
lower temporal fenestra below the orbit, as in sauropods. On the other hand,
the snout is elongated, but still retains a condition similar herobasal
sauropodomorphs, such aklassospondylusand Plateosaurus We
performed geometric morphometrics on a dataset of 60 taxa and 80
individuals. The dataset includes early archosauromorphs, crocodiles,
theropods, and sauropodomorphs, and all availablegenetic stages for
seven taxa. Our results suggest that an increased craniofacial growth
acceleration was a driving variable for shaping the skull morphology of
sauropods. However, we also found that a substantial amount of
neomorphosis occurred in thatogeny and in the evolution of Sauropoda: a
complete developmental shift is found for the ontogenetic series of
diplodocoids and macronarians. We conclude &athisaurusshows an
intermediate condition in the evolution of the skull in Sauropodomorpha and
that a combination of neomorphogenesis and heterochrony were key
variables in the evolution of the largest lethdelling animals that ever
roamed the planet.
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Taxonomical analysis of the early Pleistocene rhinocerotid fossil
remains from Copktceni (Daci an E

O. FlintaHu, R. Vasile, | .L. D

he Pleistocene continental deposits cropping out along theHArge

River, at CoptLtc e mnRodnib)fhave recemiiyi nt y

yielded numerous vertebrate fossils, including fishes, amphibians,
reptiles, and mammals. The mammal assemblage allowed a relative dating
of the deposits that yielded the diverse vertebrate fossil assemblage to
approximately 1.11 Ma.

Among the macrovertebrate fossils discovered in this area, there are also
three rhinocerotid specimens: two third metacarpal bones, and a series of
three deciduous premolars, belonging to the same individual. The
morphometric measurements of these threeispens were compared to the
existing ranges reported in scientific literature for three species of
Pleistocene rhinocerotidsStephanorhinus hunsheimengiBoula, 1902),
Stephanorhinus etruscus(Falconer, 1868), and Stephanorhinus
kirchbergensiqJager, B839). These are the most common European taxa
from the 1.70.6 Ma time interval, which includes the estimated age of the
assemblage from Copktceni

Based on this analysi s, the rhin
within the ranges of bot8. etruscuand S. hundsheimensibut are closest
in size to the average values reported SoretruscusThe morphological
features of the teeth and metapodia also suggest that the species found at
CoptLceni was mor 6. elrisdusbut gdditiormal nfat@al e b e
is needed for a definitive solution to this question.

Acknowledgements This work was supported by a grant of the Romanian Ministry

of Research and Innovation, CNCSJEFISCDI, project number PNI-P1-1.1-
PD20160848, within PNCDI 111l (to Af.V.).
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New postcranial remains of a large teleosaurid in the Villar del
Arzobispo Formation, Alpuente, Valencia, Spain.

A. Gamonal, M. Sufier, C. Santisteban

crocodylomorphs that lived during the Jwiasand the Lower

Cretaceous in different shallow and coastal marine ecosystems
throughout the world. Teleosaurids were generalist predators with different
adaptations that allowed them to seize a wide range of prey, from fishes to
turtles, making them onaf the most abundant thalattosuchians in the fossil
record of Europe. In this work we present new postcranial remains that were
found in the municipality of Alpuente, Valencia, comprising several
vertebrae, osteoderms and teeth that can be assignedrte ddleosaurid,
due to the morphological characteristics of the sacral vertebrae and
ornamentation of the osteoderms. The presence of these remains in the Villar
del Arzobispo Formation updates the vertebrate faunal list of the-lbero
Levantine Basin (Easrn Spain) during the Upper Juraskmwer
Cretaceous, up to now mostly comprised $suropod, stegosaur and
theropod dinosaurand invertebrate organisms. These new fossils could
potentially shed light on the dating of the sediments of this regitgly
discussed due to the complexity and extension of the Villar del Arzobispo
Formation.

Teleosaurids were a successful and diverse group of marine

Acknowledgements We will like to personally thank Daniel Romero and Juan
Pablo Albir for their constant collaboration with the museum and for the finding of
the remains.
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Influence of the longterm environmental stress caused by
Chicxulub impact and Deccan volcanism on early Danian
planktic foraminiferal assemblages

V. Gilabert, I. Arenillas, J. A. Arz

he recovery of ecosystems immediately after @netaceous/Paleogene

(K/Pg) boundary mass extinction is still a highly debated topic in the scientific

community. A recent hypothesis suggested that the Chicxulub impact
triggered the outburst of the Deccan traps massive eruptions, which delayed the
recovey of the ecosystems. We have carried out afleigihiution biostratigraphic
study with planktic foraminifera of the first 345 cm of lower Danian in the hemipelagic
section of El Barranco del Gredero, Caravaca, SE Spain. We have analysed how the
planktic oraminiferal assemblages evolved and changed in an almost empty niche
within a potentially harmful oceanic state. We have assumed that almost most of the
latest Maastrichtian species identified within the Danian sediments are reworked. Only
the opportunisspecies of the triseral genus Guembelitria are considered as true
survivors of the K/Pg boundary event. A scenario of sustained environmental stress
(global warming, low oxygen concentration, and high concentration in toxic elements)
in the oceans by tlemhanced volcanism activity during several hundreds of thousands
of years after the K/Pg boundary is supported by the presence of two acme episodes
of opportunist guembelitriids and an anomalous abundance of aberrant forms among
planktic foraminiferal spées. Aberrant forms are significantly abundant during the
guembelitriid blooms (Guembelitria acme in the K/Pg boundary dark clay bed, and
Chiloguembelitria acme, from 130 cm above the K/Pg boundary to at least the top of
the studied section). The ecologjisigess could last at least 300 kyrs after the K/Pg
boundary. However, during this interval, two evolutionary radiations in planktic
foraminifera occurred, suggesting that the increase in genetic mutation rates due to the
longterm meteorite and volcarpollution in the oceans could help to accelerate their
evolution, but also to produce malformations and teratological forms.

Acknowledgements This work was supported by MINECO/FEDRRE
CGL201564422P, MCIU/AEI/FEDER, UE PGC201893890B-I00 and from the
Spanish Ministerio de Economia, Industria y Competitividad (FPI grant number
BES2016077800).
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Dental 3D modeling of the Canarian chiropters applied to
conservation Paleobiology

J. GonzalezDionis, E. CadavidMelero, C. JiménezGomis, C. Castillo

urrently, thanks to the development of 3D methodologies, new

modeling techniques have emerged, such as photogrammetry. This

technigue allows us to study and analyze both the fossil remains and
the deposits in which they are found without affecting theegrity. In the
Canarian archipelago there are seven species of chiropters; Four are
classified as least concern in the Red LBspistrellus kuhlii Hypsugo saviji
Nyctalus leisleriand Tadarida tenioti¥, one of them is near threatened
(Barbastella barlstellug; and the last two are vulnerable, being one of them
an endemism from the Canary Islan@®e€otus teneriffge whereas the
other represents an endemism from the MacaroneBiistrellus
maderensis The dentition of fossil and extant chiroptdras been an
important source of palaeobiological information. The aim of this project is
to test the technical feasibility of photogrammetry to analyse their dental
elements. We will present 3D models of tooth morphology from the
chiropters species alreadyentioned. The models acquired will help us
identify the fossil remains of the extant species from the Canary Islands, and
to know their distribution and other characteristics of the species that can be
used in their conservation. In addition, the resoli$ained extend the
knowledge of the chiropters from the Canary Islands and promote the use of
digital modeling techniques for the conservation of biodiversity and the
fossil record.

Acknowledgements The authors would like to thank the Alumni ULL progra

and the Spanish Ministerio de Ciencia, Innovacién y Universiddei@sdacion

Espafiola para la Ciencia y la Tecnologia (project-BGI2775) for the support
provided.
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Ecological diversity of Serravallian (middle Miocene)
Mediterranean Sharks based a placoid scale morphometric
study

J. L. Herraiz, H. G. Ferrén, H. Botella, C. Martinez-Pérez

he Messinian salinity <c¢crisis (a

most determining events for the recent evolutionary and

palaeobiogegraphic history of tiMediterranean biota. This event
involved the almost complete desiccation of the Mediterranean Sea,
drastically reducing available ecosystems and driving most species to
extinction. The impact of this episode of isolation has usually been assessed
by studyng the associated taxonomic turnover, although there have been less
interpretations from an ecological point of view. The present work studies
the functional diversity of dermal denticles from a Serravallian (middle
Miocene) locality from Southeastern Spaproviding a preliminary view
into the presalinity crisis ecological diversity of sharks from the western
Mediterranean, thanks to the importance of such denticles as a source of
ecological information regarding elasmobranch taxa. The results, based on
morphometric methodological procedures established in previous studies,
reveal a comparatively high diversity of functional types of dermal denticles,
including scales that prevent the settlement of ectoparasites and epibiontes,
abrasion resistant scalebag reduction scales and scales with generalized
function. This variety of dermal denticles supports the presence of several
ecological groups of sharks such as schooling, strong swimming species,
demersal species, slow sharks of the open water and, biyossi
bioluminescent taxa. The application of the same methodology te post
Messinian crisis fossil localities (Plio and Pleistocene) will be crucial to shed
more light into the impact that the salinity crisis, as well as other recent
geological events had the Mediterranean from an ecological perspective.
This will allow us to better understand the composition of shark communities
and diversity in the current Mediterranean Sea and their evolutionary history.

Acknowledgements Humberto G. Ferron is a rgéent of a FPU Fellowship from
the Spanish Ministry of Education, Culture and Sport (Grant FPU13/02660).
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A new tool for palaeontological heritage outreach: University of
Val encia Natur al Hi story Museu
collection

J. L. Herraiz, J. A. Villena, A. Vilaplana, N. Conejero, H. Botella, A. Garcia
Forner, C. Martinez-Pérez

he University of Valenciabds Nat

a university museum that preserves thousands of specimens with a

high patrimonial and scientific valudncluding its remarkable
palaeontological collection. As other museums, the MUVHN stores most of
its collections under controlled conditions, exhibiting to the general public
just a selection of specimens normally selected by their scientific and/or
didactic value. Under these criteria, some fossils groups are systematically
underrepresented in the exhibitions, due to their special maintenance
conditions (holotypes), their size (microfossils), or because they can be more
difficult to understand by the geral public €.g, ichnofossils). However,
the development and availability of new technologies, like-ngilel
generation €.g, photogrammetry, laser scan) and online repositories, are
helping to show all these fossils in an unlimited way. Thereforetaknag
advance of thislove o s t technol ogi es, here we
3D virtual collection, based on surface scans using photogrammetry. The
best examples of the palaeoichnological collection were scanned and their
3D models were uploaded to a tuml and free access repository in
http://Sketchfab.com. This new Virtual Collection follows the trend shown
by different Museums worldwide, thus demonstrating the utility and low
economic cost needed to preserve in such a way our palaeontological
heritage which is normally hidden in most museums. Most importantly, our
work not only shows the benefits of nbarrier way of outreach, but also a
way of sharing important information between researchers.

Acknowledgements This Project was sponsored by the Spanish Ministry of
Science, Innovation and Universities via the Suprogragm of Incorporation and State
Program for Promotion of Talents and their Employability included in the State Plan
of Scientific and Technical Invégation and Innovation 2013016.
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A brief insight into new records of lower Turonian ammonites
from Bohemian Cretaceous Basin

O. Kohout, M. KogS§k

ccording to current knowledge, the Turonian ammonites from the
A Bohemian Cretaceous Basin (BCB) startghim the Mammites

nodosoidesmmonite Zone. This strongly contrasts as compared to
the stratigraphic distribution of ammonite fauna in European basins, as well
as the West Interior Seaway (WIS), north Africa and other regions. The
majority of the middle/upper Lower Turonian ammoniies BCB are
represented by the index spedid@mmitesnodosoideg¢Schluter, 1871) and
other taxa of this Zone. However, our new records of geRagesia
(Pervinquiére,1907) (10 specimens)?aramammites(Furon, 1935) (3
specimens) an@atinoceragWarren,1930) (1 specimen) clearly document
older strata than previously suggested. These samples were collected in the
first half of the 20th century and they come from area around village
AGN§nice u KouSimio (ca 50 km gast |
important localities are not exposed at present time. Based on these records,
we extend the ammonite zonation down to the base (or to the lowermost
strata) of the Turonian in the BCB. This significantly rises correlational
potential, especially within amonite faunas from the NW Tethys and the
WIS.

Few other interesting species of the Turonian ammonites were
recognized in older collections and they have recently been collected in the
field 1 i.e., Prionocyclus albinugFritsch, 1872). The taxonomic vailig of
enigmatic species dflammites curimensisensuSoukup 1936 named after
KouSim town) is also discussed.
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The Dasberg Event in terms of palynology (Kowala Quarry,
Holy Cross Mountains, Poland)

M. Kondas

he Dasberg Event is considered as a component of the Late Devonian

extinction, which was one dhe big five Kowala quarry gives an

amazing opportunity to investigate the Late Devonian extinction
record in terms of palynology. The quarry is located in tody Cross
Mo unt ai n sKoyaaasyndize). The investigated section comprises
two horizons of black shales, which are related to the global Dasberg Event.
A standard palynological investigation was carried out on 23 samples. All
samples were takenrdctly from the outcrop and contained well preserved
assemblages of palynomorphs.

Based on the miospore assemblage, the age of the samples was
established as VFD{ducites versabilisi Grandispora faciliy, which
corresponds to the Middle/Upper Famennian

Palynofacies analysis was done as well. The ratio of marine (acritarchs
and prasinophytes) and terrestrial (miospores, phytoclasts) components was
used as a marker for palynological organic matter characterization. All
samples were strongly dominateddoyorphous organic matter, phytoclasts
and algael(eiosphaeridia. Miospores were also numerous and within them
few taxa were the most commorAuforaspora sp., Diducites sp.,
Grandisporasp., Knoxisporitessp.). Acritarchs occurred in a very limited
number There is no significant difference in palynofacies composition of
both analysed black shale horizons. In general, the upper horizon contained
more miospores and less prasinophytes than the lower one. The occurrence
of acritarchs together with high numhlmmprasinophytes might indicate lew
oxygen environment. Considering all palynomorphs assemblage, the
depositional environment may be described as aogidsanoxic shelf.

Acknowledgements Thi s research was financi al
fundafizZzenie Dasberg z p-Fnego famenu
(Kowala, G-ry $Swintokrzyskieo (for M.
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The early Devonian phytoclasts from the Bukowa Géra Quarry
(Holly Cross Mountains, Poland)

M. Kondas, P.Filipiak, Z. Wawrzyniak

clastic sediments from the Bukowa Géra (Holly Cross Mountains,

Poland). Three sections were analysed in terms of palynofacies. All
analysed samples contained very high abundance of iglardins, mostly
miospores and phytoclasts. Beside those palynomorphs fungi, algae,
nematophytes and animal remains were observed as well. Based on the
palynostratigraphy the age of the samples was established as the
douglastownenseurypterota Miospore Zom, which corresponds to the
Emsian.

The phytoclasts assemblage was highly differentiated according to their
translucency (opaque/napaque), colour (black, dark broviatack,
yellow-brown, translucent), shape (lath, equant, planar, irregular, acicular),
angularity (angular, rounded, irregular) and general outline (sharp, corroded,
frayed). The ratio of opague/non opaque elements in all analysed samples
was similar; all phytoclasts assemblages were strongly dominated by
translucent remains. Within all thdiree observed sections phytoclasts
assemblages were dominated by the dsdwn-pale brown remains, with
sharp outline and high angularity. This indicates a relatively short transport
of the material and high rate of sedimentation. The ratio of equanaiind
shaped phytoclasts might suggest the deposition close to the-dieitéac
source area. Almost all of the observed phytoclasts were not degraded, which
is a typical feature of proximal, oxic environments.

To sum up, the depositional environment bardescribed as a marginal
marine/alluvial one.

T he palynological investigation was carried out on the Early Devonian

Acknowledgements This project was financially supported by NCN grant nr
2015/19/B/ST10/01620 (for P. Filipiak, University of Silesia, Poland).
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The earliest known record of the genu®lagioptychus(rudist
Bivalvia) in the Cenomanian of the Bohemian Cretaceous Basin
and its role in the CoralRudist Lithosomes

B. KS2govs§, M. RadoR, J. Skl en

ne of the essential tools to determine the stratigraphy of a locality is

biostratigraphy. Stratigraphi@nges of palaeontological taxa are

crucial for biostratigraphic calibration. Rudist bivalves represent
one of the prominent Cretaceous fossil groups. Ongoing research have
provided a number of new discoveries that contribute to refine stratigraphic
ranges of rudist genera and species. Additionally, all three easily
distinguishable rudist eemorphotypes are typical for different types of
substrate and different environments. Therefore, the rudist bivalves are
frequently used as an important tool for pakalogical reconstructions. In
our study, we used rudists for biostratigraphic and palaeoenvironmental
analyses at two localities in the northwestern Czech Republic. The localities
of this area have been the subject of numerous scientific studies fatalmo
two hundred years. However, the stratigraphic interpretation remains unclear
and no palaeoecological reconstruction is available. Recent comprehensive
studies on rudist stratigraphyarrowing the stratigraphic ranges of several
taxa allowed us to asgn our localities to the upper Cenomanian. Moreover,
within the studied fossil material, we identified one species with uncertain
first occurrence (FO). Since we had determined the stratigraphic position of
the localities, we had to+eefine the FO of theudist specie®lagioptychus
haueri (Teller, 1877) and consequently the entire gelagioptychusIn
addition, we were able to classify the studied communities. We assigned
them into the rank of -Rwuadliaseto elciotlooh
based a co-occurrence with diversified coral assemblages. This group has
been exclusively reported from the p@tnomanian deposits. In agreement
with our ascertainment on the stratigraphy, we show that the studied
communities correspond to the earliest Gétatlist Lithosomes known.
Additionally, using our newly collected and carefully interpreted data we
have made a pilot palaeoecological reconstruction of the localities in the area
under study. Altogether, our stratigraphic and palaeoecological analyses
assign the speciesPlagioptychus hauerito its stratigraphic and
palaeoenvironmental range.
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A preliminary assessment of lateral semicircular canal
orientation in flying birds using geometric morphometrics

J. LazcozCornago, J. Marugan-Lobon

physiological accelerometer to stabilize gaze, by informing the brain

about the position of the head while in locomotion. The 3D spatial
organization of this system of canals within the skull is suchethett canal
is oriented orthogonally to each other. The orientation of this entire system
relative to head structure, however, varies interspecifically in birds and
dinosaurs and it is unknown whether this differential patterning has a
physiological meanig. A classic study measured the lateral semicircular
canal (LSC) orientations in a few species of birds and proposed that the LSC
tended to be held horizontal when the animals were in alert, but statistical
analyses of these data refuted this hypothesisreder, the known
physiology of this organ implies that if its position is related to head
morphology and/or head posture, it is more likely that this pattern is related
to locomotion €.g, active flight). To test this hypothesis, a digital sample of
pictures of flying birds in lateral view was collected from the internet
(N=275) and processed using geometric morphometrics to standardize the
position of their heads in flight. Thereafter, the posture of the LSC measured
in alert in each bird species wasassed according to their corresponding
orientation in flight using multivariate statistics. The obtained results showed
that the range of orientations of the LSC in flight is as high as it is when the
animals are in alert (more than 55 degrees betweem entreme cases),
showing that there is no preferential orientation of this organ in birds in any
of these activities. Consequently, it is probable that the orientation of the
LSC in birds and nosvian dinosaurs is structurally related to changes in
skull morphology, and that its physiology may not be affected by head
orientation.

T he inner earencompasses three semicircular canals that act as a
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Can the fossil record of insects and dinosaurs show their
coevolution patterns?

A. Gazuka

inosaurs have inhabited the the Earth for the last 250 million years.

Their mainradiation took place in the Jurassic but the highest

biodiversity is known from the Cretaceous. On the other hand, the
oldest insect fossil record dates back to Early Devonian, about 400 Mya, with
all modern groups of insects known since the Mesozoic. ntimber of
Insecta families always outnumbered the number of coexisting tetrapod
families, which may indicate that their influence on terrestrial vertebrates
was considerable. It has been shown that there were numerous interactions
between dinosaurs and étis.

One interaction is the presence of insects within dinoéagaats.
Scarabaeoidea superfamily members have been identified thanks to the
ichnofossils  within  coprolites. Other example are mecopterans
(scorpionflies), one of the most numerous flyingsdats during the
Mesozoic. Some of them bear numerous adaptations to a parasitic lifestyle
in feathers. Another parasitic insects are Siphonaptera (fleas). Mesozoic fleas
possibly evolved together with small mammals, but there is the possibility
that theywere also able to feast on dinosaurs. At the same time, there were
dinosaur species known to be adapted to insectivorySlikesuuia deserti.

This species possessed characteristic upper limbs as well as narrow snout
which are ideal to break termite nests.

Insects and noeavian dinosaurs lived together for more than 180
million years. As these animals developed many sophisticated interactions,
they may have affected each other. Thanks to rare fossils showing these
interactions, we can study these connections. It is worth to mention that these
groups always had enormous importance for the fauna and flora.

Acknowledgements The author would likéo cordially thank Krzysztof Broda for
all his help in preparing this abstract.
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Evolutionary trends in Polyxenida (Miriapoda: Diplopoda):
promoters and constraints of morphological change

E. K. LopezEstrada, P. C. RodriguezFlores

etermining themain drivers of morphological change is one of the

major goals of evolutionary biology. Some authors consider

ecological pressures as the foremost driver of phenotypic evolution.
However, the existence of organisms with highly conserved body plan for
hundeds of millions of years somewhat challenges this idea. Paradoxical as
it may appear, understanding the causes of morphological stasis could help
deepening in the causes of morphological evolution. Here, we studied a case
of opposite modes of morphologi@lolution in the order Polyxenida. This
order encompasses less than 200 extinct and extant species, which display a
highly conserved general body plan, with the first fossils of these millipedes
being from the Lower Cretaceous and already displaying & Iptah
comparable to extant species. Nonetheless, some characters and structures
greatly vary among taxa and clades. For instance, the evolution of the number
of ommatidia per eye seems to be under a more relaxed process with multiple
changes within subaies. Here we aimed to identify the evolutionary
mechanisms that have acted as constraints of the general body plan, and as
promoters of the lost and gain of some structures like the ommatidia. To this
goal, we estimated phenotypic evolutionary rates andsuared the fit of
some characters such as tergite and ommatidia numbers to several models of
trait evolution using a recently published phylogeny for the order, and
incorporating to the analyses all the information available from the fossil
record to incrase the inference power of these methods.
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An assessment of limb morphological disparity and integration
in the macroevolutionary transition from non-flying
maniraptorans to crown birds

S. M. Nebreda, M. Hernandez Fernandez, J. Marugah.obon

because of their importance in locomotion and flight evolution. The

relationship between the evolution of locomotor modules (imb
modularity and morphological integration) has a fundamémi@abrtance on
the evolvability of maniraptoran clades. Here, we used a novel morphometric
approach to assess the integration between forelimb and hindlimb evolution
across a large sample of maniraptorans (150 specimens, both fossil and
extant). We transfoned traditional morphometrics into Procrustes data and
used the normal multivariate statistical toolkit of geometric morphometrics
to determine the patterns of variation in the faaad hindlimbs, and the
covariation structure of these data. We fountheck difference in forelimb
morphological organization between rawvian maniraptorans and avian
grades (excluding some basal birds), whereas in the hindlimb the differences
were more subtle, showing the greatest shape disparity in the neognathar
legs. Inerestingly, the main morphological changes in forelimbs and
hindlimbs occur in the same region, whereby the autopods (hand and pes)
change concomitantly, but independently between limbs. Surprisingly,
covariance between forelimb and hindlimb is not diatily significant in
any of the maniraptoran grades, showing a clear macroevolutionary
decoupling between O6wingsé and | eg
an early increase in forelimb disparity, whereas hindlimb variation was
apparently more cormrstined. After, {;e., during the neornithine radiation),
most of the change was located in the hindlimbs. These results suggest tha
similar developmental pathways act on both fared hindlimbs in the same
way (.e., modifying the same structures), Imait in the same direction. This
wide and strong decoupling is enough to shape each locomotor module in a
semiindependent way, according to different locomotor specialization
associated with the evolution of flight and the use of the legs as a versatile
limb.

I imbs areone of the most studied structures in maniraptoran dinosaurs
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The fAculture of copyingo in pale
Furbringer, 1888 (Aves, Dinosauria)

E. Manzanero

knowledge, usually systematizing its procedures to reach more
efficiency. Nevertheless, there were several cases of lack of its
fundamental purposes, such often happens in most pdpxéars.

This issue is particularly noticeable in the case of Cariamiformes, a
clade of Cenozoic theropods recurrently depicted in paleoart. Due to their
fame, Cariamiformes are one of the
copyingo; t aepmtpaeogtistengakirdy retoastructions based
on previous artworks. This work ana
of copyingodo in this clade, includin
informally called nter r o designdationdseo .
included neognaths from different lineages, it is especially interesting to
compare the appearance depicted in both, cariamiform andan@miform
Aterror birdso.

Procedures applied to depict a scientifically accurate cariamiform are
shown in the case ollallawavis scagliaj species chosen due to the
exceptional preservation of the holotype, in order to provide an example.

Paleoart has worked as a valuable dissemination tool of paleontological
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Geochemical variation intoGigantoproductuss hel | s -and
effecto in the calcul at i%n of

J. R. MateosCarralafuente, |. Coronado, S. Rodriguez

table oxygen isotopes from brachiopod shells have been widely used

to calculate palaeotemperatures because they are lesptiie to

diagenetic alteration (composed by kg calcite). Unfortunately,
numerous equations have been developed for reaching that milestone on the
basis of synthetic carbonates, foraminifers, mollusc or brachiopod shells,
which show large discrepams in their calculation. In the last years, a direct
relation between MgC§p ar t i t i &@ fractignatimmwehs réported in
synthetic calcites andecentbrachiopod shells, which could explain the
observed differences between equations. This contribution addresses the
effects of Mg on the palaeotemperature calculations in the well preserved
Gigantoproductus shells (from San Antonio section, Mississippian,
Carboniferous).

Seven elements (Ca, Mg, Sr, S, Na, Mn and Fe) have been analysed intc
Gigantoproductusbrachiopod shells by electron microprobe analysis
(EMPA), 345 punctual analyses, 65 compositional maps of 11 regions and
45 anal®s e Hahade bein measured by a triple collector isotope
radio mass spectrometer.

Five shell parts have been distinguished into the tertiary layer of the
ventral valve according to differences in growth line spacing, named:
Umbonal, Outer, Central, Anterior, InnAnterior, and Inner part.
Moreover, variations of aforementioned elements have been encountered
inthe different shell parts with more proportion of Mg and S in the Anterior
part, less Ca and Na in the Inner part or more Mn in the Umbonal part. These
variaions may be related to the growth rate of different ontogenetic stages
and therefore, it should be consid
Anterior parts have the highest Mge@roportions and on the contrary the
Inner part the lowest proportiod difference of ~0.47 % mol of MgGO
between the shell parts was measured, which implies an additional variation
of +0.0% pfgrobduded by such oO6vital e
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Nannoplankton of Campanian deposits of the Crimean plain and
Near-Sivash region

L. Matlai

Commission on Stratigraphic is divided into three substages. However,

no official recommendations concerning the basic markers for the
boundaries of the Middle Campanian andmrgoundary strata are currently
available. Therefore, we mention the attempts to reconsider the local and
regional stratigraphic schemes. The new data allow us to make the location
of the Campanian deposits more precise in a section of stratigraphi level
by the nannoplankton in the sections of Genicheskayand
Kashtanovskayd boreholes.

In the marls on the interval 198367m of Genicheskay& boreholes,
we have determined the following nannoplanktonic complex:
Arkhangelskiella cymbiformis Reinhardtites levis Zeugrhabdotus
biperforatus Biscutummagnum etc. (UC13 zone of the Eaampanian)
We have established the firstcurrence of the speci&oinsonia parca
parca in the marls on the intervall9411945m and the species
B. p. consticta on the intervall9221926m. Thelimestone complexesn
the interval18341945m of the borehole belong to the nannoplanktonic
zonedJC14-UC15 (of the upper part of thgarlyT Middle Campanian). The
maximum of a transgression of the sea basin isreed®n the interval 1829
1971m of Genicheskay&, and the abowvlying deposits testify to the
completion of a single sequence of the accumulation of depdsits.
limestoneson the interval 1553714m of Kashtanovskaya, we have
found the complex witlthe specie®ReinhardtitesanthophorusBroinsonia
parca parca B.p.constricta Eiffellithus eximius Zeugrhabdotus
biperforatus Markarius inversusPrediscosphaera stoverfUC15 zondn
the volume of theMiddle Campaniani lowermost strata of the Late
Campanian)

At the present time, the available data give no possibility to reliably
separate the deposits of thigddle Campanian.

I n the last classification, the Campanian stage in the International
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Upper Cretaceous fauna from southern Poland new data on
lesser known groups

D. Mazurek

ecent research efforts in tiBohemian and Saxonian Cretaceous

basins, carried out by various students, resulted in a new wave of

descriptions and redescriptions of lesseown macrofaunistic
elements from these settings. Studies on Cretaceous fauna in southerr
Poland, on the other and, were up to now mainly devoted to
biostratigraphically important groups (inoceramid bivalves, ammonoid
cephalopods), or groups that are diverse and/or represented by chéchcter
remains €.g.sponges, echinoids). This kind of bias is generally vpickesl
in paleontology, with groups such as starfish, ophiuroids, cirripeds and some
bivalves, being the scientific focus of only few specialists, even though these
fossils are often common, when specifically probed for. The present author
announced someitial findings on these lesser known groups, based on a
material from Opole (Turonia@oniacian) and Krakéw (Campanian), at the
3 IMERP, held in Poland. Herein, new data from Opole concerning: 1)
asterozoans, 2) scalpelHabminated cirripede assemblag8) early
representatives of unnamed (Xylophagaidae plus Tredzat) bivalve clade,
and 4) aunigue rudist bivalve specimen collected in 2018, are being
presented with greater insight.

Acknowledgements | thank Elena Yazykova (Uniwersytet OpolsKipole), the
supervisor of my ongoing PhD studies, John Jagt (Natuurhistorisch Museum
Maastricht) for cooperation, and all those who participated in fieldworks.

43



4™ INTERNATIONAL MEETING OF EARLY-STAGE RESEARCHERS IN PALAEONTOLOGY

Biochronological position of Batallones 4 among the Cerro de los
Batallones fossil system based on the evolutionary state of
Hispanomys moralesi

V. Medina-Chavarrias, A. Oliver, P. LépezGuerrero, P. Pelaez
Campomanes, M. A. AlvarezSierra

he Cerro de Ip Batallones fossil system is composed of nine

pseudokarstic fossiliferous localities of Late Miocene age located on

the vicinity of Torrejon de Velasco (Madrid, Spain). The
evolutionary state of the cricetldispanomys moralesgvidenced that the
cavities of the Cerro de los Batallones were not filled synchronously, but one
after the other, beginning with the southern side of the butte (Batallones 10)
and progressing towards the north, being Batallones 3 the youngest locality.

The aim of this worls to test the latter hypothesis studying the cricetid
remains from Batallones 4, a site geographically intermediate among the
previously studied localities that, therefore, should present an evolutionary
state intermediate between the southern and narthesemblages. We
describe the new abundant materiaHomoralesifound in Batallones 4 (129
molars, nine lower jaws, ten maxilla fragments and four skull remains) using
morphometrics. We compare this new assemblage with the ones found in
other sites whin the butte (Batallones 1, 3, 5 and 10) by taking into account
dental traits such as the development of posterolophids and anterolophids,
the presence/absence of a mesolophid and the number of roots of the upper
molars.

The obtained results showed thla¢ tevolutionary stage of the fossils
from Batallones 4 are slightly more modern than the specimens from
Batallones 10, and also have more primitive features than the ones from
Batallones 1, 3 and 5.

These results highlight the potential useHigpanomys ralesi (and
therefore other small mammals with similar traits) as a tool which can be
used as highesolution biochronological indicator that can help us to
relatively date fossil sites.

Acknowledgements This work is included in the research framewark the
Investigation Group UCM10607 and as part of research project CGLZ28333
P (MINECO/FEDER,UE).
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First record of Macaronichnusin contouritic sediments:
palaeoenvironmental implications

O. MiguezSalas, F. J. RodrigueZlovar, W. de Wenger

he present study reports the first record of the trace fossil

Macaronichnusin contourite deposits, from upper slope to outer

shelf, in the Ilate Miocene Rifian Corridor (Morocco).
Macaronichnusis a typically shallow marine depodéeder trace fossil
relaed with the activity of opheliid polychaetes in high to intermediate
latitudes. ThusMacaronichnushas been considered as indicator of shallow
marine environments. The present study shows for the first time an abundant
and wellpreserved record of larg&lacaronichnusfrom the deegsea
environment. The specimens arel3 mm in diameter with straight to
slightly sinuous burrows. They are preserved as endichnia without
predominant orientation with respect to the stratification. The burrows are
actively filled by slightly lightcoloured sand with respect to the darker
surrounding mantle. We suggest that the occurrence of abundant large
Macaronichnuscan be related with bottom current activity determining
nutrientrich waters fluxes carried out along the Riffaarridor through the
MediterraneasAtlantic gateway. The study remarks the importance of
bottom currents on ecological and depositional conditions and its incidence
on the macrobenthic tracemaker community, determining the presence of
Macaronichnusprodu®@rs in deegsea environments with high nutrient
availability at the seafloor. This new record dfacaronichnushas
significant implications, providing valuable information for oceanographic
and environmental reconstructions in the complex ésapenvironmnt.

Acknowledgements The study was funded by project CGL26AEB35P

(Secretaria de Estado de 1+D+l, Spain), and the research of Olmo MNgleezby
a predoctoral grant from the Spanish Ministry (FPU).
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Planktonic foraminifer stable isotopesrecord of the Early
Pleistocene glaciainterglacial cycles at the SW Iberian Margin

V. Morenos, M. AlonsaGarcia, E. Salgueiro, C. N. Rodrigueiaz, T.
Rodrigues, H. Kuhnert, A. Lopes, A. H. L. Voelker, M. Padilha, W. Soares, F.
F. G. Abrantes

hetransition of the Late Pliocene to the Early Pleistocenei(2.8

Ma) is characterized by the initiation of the Northern Hemisphere

glaciation. It has been suggested that physicochemical changes in the
Mediterranean Overflow Water (MOW) may have playesigaificant role
in modifying thermohaline circulation in the Atlantic Ocean during this
transition. This work is part of the project CINNAMOW, which is examining
the mechanisms that caused this climatic transition, by studying the
sediments of the SW Iba margin. We are using sediments from Site U1391
recovered during Expedition 339 of the Integrated Ocean Drilling Program
(IODP). This Site offers a good record of the Early Pleistocene, which could
give information to compare and link the variationgv@®W with regional
climate changes. Within the CINNAMOW project geochemical analysis
(d*®0, d**C, and Mg/Ca) in benthic foraminiferal tests were performed with
the final purpose of inferring the temperature and salinity variations of this
locality, as well as to generate a precise age model. The object of this work
is to obtain isotopic data @f®0 andd"*C in planktonic foraminiferal tests
of Early Pleistocene marine deposits to evaluate temperature and salinity
fluctuations of the sea surface. We used the sp@&l@sigerina bulloides
dod Or bi gny GlobigdriBoitiés ruaef ¢l 6 Or bi g myphtaina 1l 8 3 9
record of climatic fluctuations in the Iberian Margin during the first glacial
interglacial cycles of the Pleistocene. We also compared the sea surface data
with the bottom water record obtained with the benthic foraminifera
Cibicidoides pachydena (Rzehak, 1886) to explore the coupling between
sea surface and deep water conditions.

Acknowledgements This work is supported by the Portuguese National Science
and Technology Foundation (FCT) through the project CINNAMOW (PTDC/MAR
PRO/3396/2014) an@CMAR UID/Multi/04326/2019funding.
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Extraordinary Palaeontological sites at reach: musealization
project of the Upper Cretaceous sites of Tamajon (Guadalajara,
Spain)

S. Ozkaya de Juanas, J. Audijéil, F. Barroso-Barcenilla, M. Berrocal-
Casero, M.Segura

utreach is a fundamental step in Earth Sciences. It helps not only to

inform the scientific community about recent findings, but also

allows society to be aware of what is going on with the
Palaeontological Heritage. In addition, it enables theigpaation of the
public in Geoconservation by raising awareness about the importance and
relevance of this heritage. Furthermore, Geotourism promotes the economic
development of depressed rural areas. In this way, an innovative
musealization project is uerently under development to show the
palaeontological richness of Tamajon (Guadalajara, Spain). The Upper
Cretaceous sites of the locality include numerous land plant remains, an
extraordinary concentration of crocodyliform tracks (numerous sets of
isolated digit impressions and, at least, two trackways), a footprint probably
produced by a theropod dinosaur, and several fish fin tradedidhna
unisulcg. They also yield diverse scleractinian corals, bryozoans,
brachiopods, molluscs (many bivalves, gagtids and ammonites, and a
nautiloid), echinoderms (echinoids), and decapod crustaceans, together with
osteichtian and chondrichthyan fishes, and marine reptiles, among many
other remains. The high scientific, educational and outreach values prompt
throughthese sites will be displayed at the future Interpretation Centre of
Tamajon, including fossils, replicas and didactical resources, considering
that one of the main objectives in this outreach is to raise awareness about
the need of conservation and presd¢ion of the Palaeontological Heritage.
This will be done by numerous activities, some of them already designed and

put into practice by the first al
Di scovering the Upper Cretaceandis
AfPal aeontol ogy and its Didactics

applying activities based on Creta

Acknowledgements Ayuntamiento de Tamajon, Diputacién de Guadalajara,
Ayudas de Iniciacion en la Actividddvestigadora de la UAH, Contrato CT45/15
CT46/15 de la UCM, y Proyecto de Investigacion CGL266604 del MINECO
(Espafia).
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Head pholidosis of giant lizards of the genu&allotia (Boulenger,
1916)

S. Palacios Garcia, C. Castillo Ruiz, P. Cruzado Caballero

he Canary Islands correspond to an archipelago of volcanic origin

located in the northwest Africa. In these islands, there is an endemic

group of lizards that belong to the gei@adlotia (Boulenger, 1916)
which comprises seven extant and two extinct species. In this work the
pholidosis of the skull of the giant species was studialiotia stehlini
(Schenkel, 1901) from Gran Canaiia; simonyi(Steindachner, 1889) from
El Hierro;G. bravoangHutterer,1985) from La Gomera; ar@. intermedia
(Hernandezt al, 2000) andG. goliath(Mertens, 1942) from Tenerife. The
pholidosis ofG. goliath the extinct species, could be studied thanks to the
mummified remains that were found in the volcanic tubes ofrifeneshere
the temperature and humidity conditions perfectly preserved the scales. All
these lizards have scales that help to differentiate between spBcies.
simonyiand G. goliath are the most similar species in number, size and
position of the scalesyhile G. stehlinidiffers from the rest, which is
consistent with previous studies. These results allow to recognize and
differentiate between species of the same genus and will help us support the
evolutionary trees made so far.

Acknowledgements:This work is part of the activities of the consolidated research
group of the ULL "Estudio de la Fauna Fosil y Actual de Canarias", and is funded
by the PROID1017010136 project of the Canary Agency for Research, Innovation
and Information Society of thed@ernment of Canary Islands.
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Dental microwear as a proxy for trophic inferences on extinct
species: Sharks as subject of study

M. V. ParedesAliaga, C. Martinez-Pérez, A. Romero, H. Botella.

predict about the trophic ecology and the role of a species. However,

there are numerous studies that provide a limited support to the belief
that dental morphology is a good predictor of them. In contrast, dental
microwear, a technigubat enables to link the stretchmark patterns produced
by the food and its physicals properties of them, enables to make trophic
inferences in a quantitative way. This technique has been applied to a wide
variety of taxa and has been proved useful to kttewdietary preferences
and to study niche diversification, as well as to determine which changes on
the diet of a group have marked the evolution of certain characters.
Nevertheless, dental microwear has never been applied to the group of
sharks. In a fst attempt to bring this technique to extinct species, we have
created a framewaork for comparison with current species using technique of
dental microwear. To this end, we have made replicas of 22 specimens,
deposited in the Cau ng euseum,avbhichhavd L 0
been photographed using a scanning electron microscope and subsequentl|
analysed by quantifying the present microstrips to relate the patterns
according to the diet of each species. Our results show that the technique car
be appliedo this group, that there are patterns that relate diet and microwear
and that this technique provides further morilactional inferences.
Therefore, the importance of this technique applied to extinct shark species
in future studies is highlighted, simanost of the trophic inferences in the
group of sharks have been solely based on dental morphology.

I n the absence of other data, dental morphologypgally used to
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Pareisactus evrostos new basal iguanodontian (Dinosauria:
Ornithopoda) from the Upper Cretaceous of southwestern
Europe

J. Parraga, A.Prieto-Marquez

e describe a new genus and species of a basal iguanodontian

ornithopod dinosaurPareisactus evrostpsfrom the lower

Maastrichtian strata of the Conques Formation in the south
central Pyrenees of northeastern Spain. This animal is selaigsented by
a scapula characterized by having a dorsoventral extent of the proximal
constriction as deep as it is thick; a lateral surface of the proximal region of
the scapula under the acromion process forming a deep and thick roof over
an extremely dep deltoid fossa; and an elongated apex of the glenoid that
accounts for half of the maximum depth of the proximal region of scapula.
Pareisactusis recovered as a member of Rhabdodontidae, sharing with
Rhabdodona welldemarcated deltoid ridge?. evrosbs represents the
seventh species of rhabdodontid in Europe and the third specimen of this
endemic clade of European iguanodontians in the eastern Tremp Syncline of
the southern Pyrenean region. The findingPafeisactusdocuments yet
another instance af-occurrence of rhabdodontids and hadrosaurids during
the final stages of the lower Maastrichtian of southwestern Europe.

Aknowledgements: We thank Victor Fondevilla for advising on the
lithostratigraphy, Aikaterini Psimogiannou for her advice on the of Greek
language, and Andrew McDonald and Andrew Farke for providing insightful
comments.
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Late Maastrichtian fossil association of Veracruz 1 site
(Veracruz, NE Spain): where the land met the sea

M. PérezPueyo, V. Gilabert, M. Moreno-Azanza, E.PuértolasPascual, B.
Badenas, J. I. Canudo

NE Spain) have yielded relevant findings about the last tetrapods that

inhabited North Iberia before the K/Pg extinction event.
Maastrichtian dposits in this area correspond to the lower part of Tremp Fm,
which is divided Gireyt Wdnmmadmbip marlsreend u
limestones deposited in transitional environments; and the overlaying
d ower Re ddontnatedubynéontinentahudstones and sandstones,
but with signs of tidal influence.

The present work focuses on the analysis of a new fossil site of the
Tremp Fm, Veracruz 1 (VEL1), situated in the upper part oGttley Garum
The fossiliferous level is a metric bed of biotudzhgrey marls with plant
remains. It includes a rich fossil association of invertebrates, vertebrates and
microfossils. Vertebrates are represented by osteichthyans, testudines,
crocodylomorphs and hadrosaurid dinosaurs. The latter are represented by
eggslells fragments, identified tentatively &pheroolithus aff. europagus
and isolated bones, with clear evidence of resedimentation. Invertebrate
fossils include bivalves, gastropods, crabs and bryozoans, denoting marine
influence. Sample sieving allowed tecover charophyte gyrogonites and
planktic foraminifera. The latter are very scarce but they are compatible with
a Maastrichtian age for this site and the nearby sections dating.

VEL1 could be interpreted as a lemergy, transitionathallow marine
environment €.g. lagoon), with finegrain, mixed sedimentation. This
environment was inhabited by a rich community of invertebrates, receiving
occasionally remains of terrestrial vertebrates from the continent, which
were resedimented there. Due to its larain the area where the land met
the sea, VE1 allows to establish part of the diversity of the Late Maastrichtian
terrestrial and marine ecosystems in this part of Iberia.

I ate Cretaceous outcrops of the southern Pyrenees (Huesca province,

Acknowledgements This abstract forms part of project CGL2685038P
(Spanish Miistry of Science and Innovation, the European Regional Development
Fund, and the Government of Aragoén).
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Late Pleistocene bats (Mammalia: Chiroptera) from Loutra
Almopias Cave (Pella, Macedonia, Greece): preliminary results

P. Piskoulis

outra AlmopiasCave (LAC) has been extensively excavated over the

past years, yielding a rich fauna, which includes mainly ursid

remains, but also other large and small mammals, reptiles,
amphibians, birds and fish. Amongst the numerous small mammals, a
significant numbeof chiropteran specimens is also present (over 7000), and
they are currently under study. Chiroptera is an understudied group in
Greece; therefore, this research aims to become the first complete study of
this group in Greece and here some preliminatg gapresented.

Six chambers were excavated: LAC |, LAC Ib, LAC Ic, LAC II, LAC
Il and a very small chamber (LAC la), which is located northeastern of
chamber LAC | and ~5 m hiThesediments h an
from LAC la chamber are of LateBleistocene age, whereas the sediments
from the cavebds floor are from th
study of the bats collected from t
3375 specimens have been collected and studied (dental edesmeint

humeri) under a JENA stereo microscope with x10 eyepieces. The
morphological features of the recovered specimens, based on qualitative
analysis, indicated the preliminary presence of 20 tahinolophus
ferrumequinum Rhinolophus hipposideros Rhindophus euryale
Rhinolophuanehelyj Rhinolophusblasii?, Rhinolophussp., Myotis myotis
Myotis blythii, Myotis bechsteinii Myotis emarginatus Myotis
myotigblythii, Myotis sp., Nyctalusleisleri, Nyctalusnoctulg Pipistrellus
pipistrellus  Pipistrellus kuhlii, Eptesicus serotinus Barbastella
barbastellus Miniopterus schreibersiiand Chiroptera indet. It should be
noted that the bat fauna from LAC is possibly one of the richest and most
diverse in Greece until today.

e
h e

Acknowledgements This research is cfinanced by Greece and the European
Union (European Social Fun&SF) through the Operational Programme «Human
Resources Development, Education and Lifelong Learning» in the context of the
project AStrengthening Hemtimlaia DBckosate u r c e
Re s e ar c-b0432)Mim@emented by the State Scholarships Foundation
(t73).
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Cave hyenads role in European

P. Portnicki, A. Mar ci sz ak, N

ave hyen&rocuta crocuta spelae@oldfuss, 1823jvas an extinct,

larger subspecies of thmodern spotted hyen@rocuta crocuta

(Erxleben, 1777)which was widely distributed across Eurasia in the
Middle and Late Pleistoceng&he cave hyena was usually regarded as an
aggressive scavenger and kleptoparasite, but it was also an active hunter an
one of the top carnivores in Eurasian paleocommunities. The main
competitors of the cave hyena were the cave Walhis lupus spelaeus
(Goldfuss, 1823), the cave lidgPanthera spelaeéGoldfuss, 1810) and the
steppe bealJrsus arctos priscusThe species is known from numerous
Eurasian sites, however climate changes, habitat loss and increasing
competition with wolf and humans led to thektinction ca 15 ka BP.

In the Late Pleistocene, this species is known for using caves as shelters
in which they raised their cubs and stored meat portions of scavenging and
hunting animals. This activity has made them the main taphonomic agents
among lage Late Pleistocene carnivores, together with human and leopard.
Particularly massive dentition and immense development of jaw muscles
allowed the cave hyena to crush even the bones of giant pachyderms like
mammoths and rhinos. This behaviour is well doented in hundreds of
Eurasian Late Pleistocene caves, |
activity (crushing, digesting, cracking etc.) mixed with coprolites and young
hyena remains clearly confirmed the site as a hyena den. Studying cave
hyenaremainE r om sites | ike BiSnik cave
paleoecosystems in which they lived.
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Homo erectugaleoenvironments in the early Pleistocene Denizli
Basin: an integrated paleontological, sedimentological and
geochemical approach

L. Rausch, H. Algicek, A. Vialet, N. Boulbes, S. Mayda, V. V. Titov, M. Stoica,
S. Charbonier, Y. Buyikmerig, H. Abels, A. S. Tesakov, AM. Moigne, F. P.
Wesselingh, M. Cihat Algicek

he early Pleistocene travertines from the Denizli Basin (Turkey) that

hod the only one knowiklomo erectu$ r om Anat ol i a (K

laterally interfingering with a succession of shallow, alkaline lake
deposits. We studied the sedimentary succession, -miand
macropaleontology of the deposits and stable isotope compofgitii@sind
UC) of the mollusc shells in order to reconstruct paleoenvironments for
these early hominins and explore the opportunities and limiting landscapes
providing their life. Three units are defined in the upper part of the
Quaternary succession whi consists of a partially coeval succession of
shallow lake carbonates, bedded fgrained carbonates and travertines. The
age of the studied fossiliferous travertine units is constrained by a variety of
approaches between 1.2 and 1.6 Ma. The vertefossés @Archidiskodon
meridionalis Palaeotragus Metacervoceros Cervalces Stephanorhinus
and two species oEquus) including Homo erectusderive from the
uppermost travertines that formed at the shore of a shallow alkaline lake. The
ostracods deriveddm the underlying lake deposits are abundant and well
preserved. The assemblage consists of a mixture of brackish or strongly
alkaline taxa €.g. Cyprideis, Tyrrhenocythere, Loxoconchand
Amnicytherg together with fresh water ostracods.g. Candona,
Pseudocandona, Eucypris, Lineocypri3he molluscs from the shore zone
deposits experienced diagenetic alterations, probably caused by the
travertine forming process, resulting in a unique recrystallization. Both
ostracod and mollusc associations suggest the presence of an anomalohaline
(or strongly alkaline) lake setting, constraining the habitat of Hioeno
erectus The presence of travertine terraces next to the alkaline lake may have
posed challenges on hominin occurrences, their habitat and landscape
adaption.

Acknowledgments: The regarch is part of the PRIDE project, which is funded by
the European Uniondés Horizon 2020 rese
Marie SklodowskeCur i e (grant agreement ~ 64297:
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The gorges of the rivers Huécar and Jucar: a geological
educational routeadapted for Primary School children

I. Rodriguez-Castro, I. Prieto

he shortage or even the absence of Geology in schools' syllabus,

especially during Primary School, creates the necessity of resorting

to dissemination and outreach tasks, in orderrdise public
awareness and mitigate the lack of interest in Earth sciences observed during
childhood. It has been proven in numerous occasions the importance of
outdoor activities when it comes to geological dissemination and education.
Multiple recent outeach experiences have had positive outcomes, even
though most of them were aimed at teenage and academic audiences, leavin
out younger children. The city of Cuenca has a privileged position when it
comes to this kind of outreach activities, due to itatimn being classified
as a ALI Go (a place protected beca
of the spectacular gorges of the rivers Huécar and Jucar. Here we suggest
series of activities and games aimed at adapting an educational route
previowsly designed by Geodiscover through these gorges to a walkthrough
with primary school children (five to twelve years old). It is a 4.6 km long
circular course close to the city of Cuenca, with several programmed stops
and breaks to give explanations andduact the activities. The aim of this
proposal is that the children learn a bit more about the fieldwork of a
geologist, his tools and methodology, the formation of the landscape,
sedimentary rocks and fossil record, and geological hazards, in order to
increase their curiosity about the nature and the environment that surrounds
them. To this purpose, several children's games, riddles and tests of
geological content will be proposed, so that the children can get involved
with the activities and not be passispectators.

Acknowledgements:We thank the Facultad de Ciencias Geolégicas (UCM) and
Geodiscover for collaborating with an internship program for Palaeontology master's
students, and Paloma Rodriguez for assisting with translation.
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Changes in bottomwater conditions at the SW Iberian Margin
during the Early Pleistocene based on benthic foraminiferal
assemblages

C. N. RodriguezDiaz, A. Lopes, M. AlonseGarcia, C. Herrero, V. Morenos,
E. Salgueiro, T. Rodrigues, A. H. L. Voelker, H. Kuhnert, J. Groeneeld, W.
Soares, F. Abrantes

he PliocenéPleistocene transition represents one of the major

climate changes in the history of planet Earth. This transition was

characterized by a shift from a warm climate with high atmospheric
CO, concentrations to a colder climate with high amplitude glacial
interglacial cycles that gave rise to the Northern Hemisphere glaciation
(NHG). The present work belongs to the CINNAMOW project, which is
assessing the potential role of the Mediterraneafl@®utWater (MOW) in
this climatic transition by analysing the IODP Site U1391 sediments. Site
U1391 is located in the pathway of the MOW at the Southwestern Iberian
margin. It was drilled in 2012 during the IODP Expedition 339, aboard the
scientific drilling vesselJOIDES ResolutionHere, we present benthic
foraminifera assemblages from the Early Pleistocene, between Marine
Isotopic stages (MIS) 101 to 97, to better understand changes in deep water
conditions such as oxygenation and nutrient concentratidrtheir relation
to MOW oscillations. We performed cluster and factor analyses to study the
variations in the foraminiferal assemblages to assess palaeoenvironmental
changes over time. The data obtained from benthic foraminifera assemblages
were combinedwith geochemical analyses on the epifaunal benthic
foraminiferCibicidoides pachyderm@ i 1 8 O, 013 C and Mg/ C
show that the assemblages at this site are mainly determined by local export
of sea surface productivity linked to seasonal upwglliperiods.
Furthermore, an increase in oxygen concentration during interglacial stages
seems to be related to periods of enhanced influence of the MOW at the
studied site.

Acknowledgements This work is supported by the Portuguese National Science
andTechnology Foundation (FCT) through the project CINNAMOW (PTDC/MAR
PRO/3396/2014) and CCMAR UID/Multi/04326/2019 funding.
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Graphoglyptids from Miocene sediments of Cyprus: ichnological
criteria for identification of turbidites in a mixed succession

F. J. RodriguezTovar, O. Miguez-Salas,F. J. HernandezMolina, H. Hiineke

he ichnological analysis of the Pakhna Formation at the Agios

Konstantinos section (Miocene, Cyprus), reveals, for the first time,

the presence of graphoglyptid structures. The Pakhmedfimn
consists of a mixed succession dominated by pelagic/hemipelagic sediments,
together with contourite, reworked turbidite, and turbidite facies. Thus, a
complex interaction between pelagic, bottoorrent and gravitational
processes is envisaged. Tdifferentiation of facies is sometimes difficult in
outcrop, based principally on stratigraphic and microfacies features. The
record of several specimens Belminthorhaphe as components of the
graphoglytid group, supports the presence of turbiditedamilitates their
distinction with respect to other facies. Identification of tRereites
ichnofacies, consisting of graphoglyptids, reflect rapid/short changes in
paleoenvironmental parameters related to turbiditic episodes, in a context of
background ewvironmental conditions associated with the dominant
Zoophycoschnofacies. This record offers significant advances in the study
of bottomcurrent and gravitational processes through outcrop examples.

Acknowledgements The study was funded by projec®GL201566835P

(Secretaria de Estado de I+D+l, Spain), and the research of Olmo Migleezby
a predoctoral grant from the Spanish Ministry (FPU).
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Pal eogeography and pal eoecol c

B. Gakovil, A. Savkovil

he paleontology, paleoecology, stratigraphy and sedimentology of
Nova Varog were examined to bei

geology of this location. Laboratory and paleontological materials
were analyzedboth based on previous research as well a dleservations
carried out in the wider area of No
the sediments of this area were formed during the Triassic, Jurassic,
Paleogene and Miocene. The analyzed terrain was created in different
sedimentation conditian The geology of the area comprises limestone,
marl, chert and granodiorites. The Jurassic rocks of the area contain
radiolarians ofStriatojaponocapsa conexandProtunum turboln addition,
the Miocene sediments contains microfauna of the following ostracod
speciesMediocyprissp.,Limnocytherasp.
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Preliminary palaeoenviromental characterization results of the
Paracuellos3 and Paracuellos5 sites (Middle Miocere, Madrid
Basin, Spain)

J. SalasHerrera, P. LépezGuerrero, O. Fesharaki I. Menéndez, M. A.
Alvarez-Sierra

series of palaeontological studies (characterization of dental

mesowear of ungulates and body size community structure analysis)

of the ParacuelleS (13.7 Ma) and Paracuell3s(12.8 Ma) fossil
sites have been carried out in order to characterize thdlenMiocene
environment of Paracuellos del Jarama (Spain). The analysis of the dental
mesowear was performed on 13 molars and premolars of-tegdn
ungulates, examining the dental crown height and the buccal apices of tooth
cusps. We also used the bodgesstructure of the Paracuellos community to
infer quantitative data on temperature and aridity, based on 19 climate
inference models, previously stablished by other authors. The results show
that, the environment in Paracuellos, during the middle Miocene,
experienced a significant change, starting from an arid savdieah
environment (Paracuellgs site); towards a slightly more wet conditions,
with open environments coexisting with dry tropical forest areas
(Paracuellos3 site). These results providednaore complete idea of the
changes registered in the Madrid Basin during the Miocene.

Acknowledgements National Museum of Natural Sciences of Spain (MNCN),
pleasantly offered the fossil teeth collection and the Research Group91G607
by supporting ths work.
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Preliminary results of the histological bone study the family
Plagiosauridae

M. Samborska, E. M. Teschner, D. KonietzkeMeier

lagiosauridae is a family of extinct amphibians belonging to the order

of Temnospondyli. So far, six genra have been identified:

Gerrothorax, Megalophthalma, Plagiosternum, Plagiosaurus,
Plagioscutumand Plagiobatrachus These were Triassic vertebratesniy
in water reservoirs. This Temnospondils were distinguished from other
Temnospondils by a wide, flat skull with large orbits and a strongly flattened
body with short limbs. One of the elements of the skeletdBesfothorax
pustuloglomeratuss the presnce of arches, which implies the existence of
gills in individuals living in the Triassic period. The relationships within this
family are still not completely understood.

One of the methods used to study the relationship between species is
paleohistology Admittedly, there is still much controversy as to whether
bone microstructure can help to elucidate phylogenetic relationships or if it
is rather the result of intemvironmental interactions.

Twenty-three microscopic cuts made of skin bonesclavicle,
interclavicleand osteodermsof the GerrothoraxandPlagiosternungenera
from the Triassic of Germany and Russia were analyzed. Macroscopic and
microscopic analysis of the samples allowed us to generate a graph showing
common features and differencedla level of Plagiosauridae family.

It was often not possible to differentiate into the three layers typical for
skin bones (external cortex, internal cortex and porous layer) because the
whole bone has a homogeneous structure.

All bones of Plagiosauridae, regardless of geological age and taxon, are
characterized by high primary porosity, which indicates a relatively fast
growth rate.

In all samples the rate of bone remodeling is low. the different structure
of the skin bones from other Tempospondyls could be the result from their
different biology (preserved gills) and probably neoteny.
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Mammalian isotopic biogeochemistry of the Vetian Corral de
Lobato locality (Guadalajara, Spain)

D. SanzPérez, M. Hérnandez Fernandez, M. B. Muio&arcia, P. PérezDios,
J. Morales, L. Domingo

e investigate resource and habitat use by means of

biogeochemical analyses at the Spanish Venltmality of

Corral de Lobato (MN13, Late Miocene) situated near Molina de
Aragon (Guadalajara, Spain). We selected 47 tooth enamel samples from

medium and largsized mammalian speciesl$-2350 kg) and carried out
carbon and oxygen isotope analyses onctitbonate fraction of bioapatite

( Ccosa n d®0cis, respectively). We analysed eight speclégaparion
concudense, Dihoplus schleiermachefiragoportax gaudryi, Gazella
deperdita, Pliocervusff. matheroni,Hippopotamodon majoerAdcrocuta
eximiaand Thalassictis hipparionum Her bi vor e ¥@valdes o mn
point to a continuum from woodlardesic G grassland to open woodland
xeric G grassl and. T2® ovalues imdicadech éd différent
hydrological conditions and/or water economy among théied taxa. The
results obtained from predatg@rey interactions, statisticgosthoc tests

and a mixed model output based on stable isotope analyses allowed us tc
differentiate the dietary behaviour of the hyaeriitlalassictis hipparionum

and Adcrocutaeximia, with the former preferentially preying on smaller
species from more closed aredBliqcervus aff. matheronj, whereas
latterconsumed larger taxa from more open spa¢#pp@potamodon
major) . T h e*C Vales ofiThalassictis hipparionunsuggest the
existence of a missing prey.

Acknowledgements We thank J.M. Monasterio and the researchers involved in the
excavations of the site. This is a contribution of project €BL568333P and
research group UCM 910607.
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FossilfaunafromRi®oval a cave (Centr al

A. Savkovil, M. Jovanovil
n this work the fossi|l fauna from
|l ocated near Aranlel ovac, a smal |l
of the several caves in Serbia that have been affected by karstification

processes. This cave, formed in @ostous limestone, is a significant
archaeological, paleontological and speleological locality. Tectonic
movements during the Cretaceous formed a crack system, moreover the
erosion of underground waters spread forming channels and caves. The cave
length is114 meters, and the total length of all channels is 159 meters.
Abundant fossil material of large and small vertebrates have been recovered.
Around 20 species of mammals have been recognized, predominantly
members of the steppe faurldrsus arctos Ursus geleaeuslLepussp.,
Spalax leucodanCanis lupus Vulpes vulpesCrocuta spelagaPanthera
spelaea Sus scrofaCervus elaphusBisonsp., etc. It is also thought that
Neanderthals occupied the cave during the Middle Paleolithic based on
artifacts suchsleafshaped knives, spike, dagger made of bone and polisher
that were found in the cave.
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Paleontological Heritage Conservation in civil engineering. The
Forestalia megaproject in Aragén

I. Segarra Oliveros

ince the first renewable energyction was carried out by the Spanish

Ministry of Energy in January 2016, Aragén has been awarded 241

wind and photovoltaic energy projects. Of these, 78 are already in
construction phase, and some have been located in areas of special interes
from a pagéontological perspective, or very close to them. For this reason,
control and monitoring work has been required during ground movements,
in order to supervise and preserve the possible findings in these areas. Thos
works have consisted of: marking the aystible areas to transport passage,
periodic samplings and stratigraphic contextualization of the zones, as well
as analysis by levigate and triage techniques.

The wind farms and photovoltaic plants are scattered throughout the
Moncayo and the district§ das Cinco Villas, Campo de Borja, Valdejaldn,
Campo de Carifiena, Daroca, Belchite, and the Jiloca region. Due to this
distribution, the geology is highly variable, ranging from the Paleozoic to the
Quaternary. Of all the aforementioned places, only Cadgdorja and
Valdejalon are excluded from the control and monitoring tasks.

Therefore, it can be concluded that monitoring and supervision by a
technician paleontologist in any civil engineering project is essential to
preserve and protect the heritagee& more if we consider that, in coming
dates, new constructions could be carried out in the Maestrazgo Region and
in the limit with Castellén, fruitful areas in terms of paleontological record.

Acknowledgements Thanks to the Sustainability Department Fdrestalia for
bringing me the chance to work in what | like.
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Making science accessible to everyorievhen scientists and
artists work together: the case of brachiopods

M. Simonet Roda, E. Manzanero

scientific public. In a globalized world, where the interaction between

different research fields is constantly growing, science needs to be
understandable by other researchers andubglers. On the other hand,
environments with a poor scientific background can be easily found, and this
makes increasingly necessary an interdisciplinary collaboration between
artists and scientist.

An important tool to make science informative is Patgca discipline
with the capabilities of representing scenes of ancient life using the best
accuracy allowed by scientific data. Historically, paleoart has adapted its
elements to generate compositions where the images of ancient life forms
and their envonments have a great cultural component. This situation
usually implies feedback for most popular taxa, which eclipse most of the
known ancient life forms in media.

In this work, we present the case of brachiopods, a group with low
scientific outreach Ilmadcasting. Funded by the European project
BASE_Line Earth, scientists shared their scientific results with an
international norscientific community. The collaboration with publicity
specialist and artist was key in this venture, as we observed in th&s.res
The creation of didactic models and videos shared in public events, the work
through social media or the used of setplanatory paleoreconstructions
helped to (1) increase the interest of young people in science; (2) explain the
importance of sciere for society; (3) increase the curiosity for unknown
research fields; (4) enrich scientist with the knowledge of how to share with
success their data with a diverse publics; (5) improve multidisciplinary
methodologies for reconstructing ancient life; #&dbuild more references
from the paleofauna, especially useful to paleoartists to create more complete
scenery of paleobiota.

I t is highly important to find a way to make science accessible to-a non
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Redescription and new information on the cranium of
Euparkeria capensi®g8room, 1913

R. B. Sookias, D. Dilkes, IWerneburg, A. Arcucci, B.-A. Bhullar

rchosaurs (crocodiles and birds) represent a major part of modern
A ecosystems, moreover fossil taxa dominated the land fauna during

the Mesozoic. Understanding the origin of their success and
astonishing radiation is thus of great importance in evolutionary
palaeobiology. The taxoRuparkeria capensisifom the Middle Triassic
(Anisian) of Eastern Cape (South Africa) has been of continued scientific
interest since its description in 1913. Originally considered an ornithosuchid,
it has subsequently been pldosutside the crown, and has been of special
interest because of its morphology placing it very close to the crown group,
but the taxon possessing no features which link it to pseudosuchians or
ornithodirans. This has made it an ideal outgroup widely useddiverse
phylogenetic analyses, and a potential analog for the ancestral archosaur.
Here we present a redescription of the craniunitwparkerig using all
available material and making full use of computed tomography scanning.
The taxon was describedonographically in 1965, but in the intervening
years our knowledge of archosauriform evolution and imaging techniques
available have improved significantly, allowing new light to be shed on the
taxon. Previously uncertain anatomical details are clarifireduding the
presence and nature of vomerine dentition, the morphology of the
epipterygoid, the arrangement of the anterior palate and the number of teeth
in the premaxilla. A number of previous scorings of phylogenetic characters
are corrected, includinthe ectopterygoid, which is found to be double
headed, and the palatal teeth, which are confirmed as forming a field rather
than rows. The place &uparkeriawithin wider trends of tetrapod evolution
is considered, including the reduction in olfactiom iacrease in visual
sensitivity, the concomitant increase in brain size, and its cranial complexity
network compared to other sauropsid taxa.
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Paleohistological playground at the Late Triassic locality of
Krasiejow (SW Poland)

E. M. Teschner, D.Konietzko-Meier

accessible research material is very limited. However, the Late Triassic

clay pit in Krasiejéw (SE Poland) offers an exception. It is\katiwn
for its numerous and wefireserved fossilwhich enables destructive studies
of complete ontogenetic series. Long bone histologyMetoposaurus
krasiejowensipr ovi des new i nformation abol
we compare the growth pattern of different animals from the same locality
occupyng various living niches, the aquatic amphibletoposaurusan
aquatic reptilePaleorhinussp, anda terrestrialStagonolepis olenkad he
main aim is to analyze if the histology of various taxa from the same locality
representing different life modean provide the same environmental signal.
Paleorhinubonesd inner cavity is empty w
The inner cortex possesses large secondary osteons and the remodeling
process is advanced. Further, the tissue becomes higher orgaiiilzed
sparse vascular canals (zone). Following that, a thin layer of lamellar tissue
with no vascular canals can be obsenah(llug. Also, a very distinctive
line of arrested growth (LAG) can be observed. At least four zones and annuli
can be observedyhereas the zones are twice as wide as the annuli. In the
growth pattern oMetoposaurusa similar pattern is visible, however, both
the zones and annuli are thick and no clear LAG can be recognized. In
contrast to that are the sections of the terresBiagonolepisThe inner
cavity is also empty and a thin layer of endosteal bone is preserved. The
remodeling process is more advanced. In the innermost thick zone, bunches
of vascular canals are preserved. Following that the tissue becomes more
paralletfibred with less vascular canals. Interestingly, few very thin annuli
are preserved. The comparison of the growth pattern of those species living
at the same time in the same area but in different habitats enables to make an
assumption on the environmentainditions. Both aquatic animals possess
distinct zones and annuli. Here, thletoposaurusvas less generalistic and
more adaptive to food change due to the unfavorable period (thicker annuli).
The phytosaur had a more specialized diet and could notayef adith the
dry period. Moreover, irstagonolepiswhere the growth pattern resembles
in wide zones and very thin annuli, it is shown, that the dry period had an
impact on the diet of terrestrial animals.

I t is known that paleohistology is an invasive method and therefore,
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Toothy grins and none akin: theropod dentaldiversity in the
Maastrichtian of the Ha'Heg

M.-R. V&ictrBueug A Romih, Z.CsikiSava, f. Vasi

he uppermost Cretaceous (Maastrichtian) continental deposits of the

Ha "He g Basin have yielded a di\

verteorates, including fishes, frogs, albanerpetontids, turtles, lizards,
snakes, crocodyliforms, pterosaurs, dinosaurs, birds and multituberculates.
Fossils of herbivorous dinosaurs are abundant, as opposed to the rare
theropod remains, consisting mainly obleted teeth. Nevertheless, the
diverse morphologies that can be recognized within the available theropod
teeth sample suggest a moderately high taxonomic diversity of small
theropods despite their relatively low abundance. For a more detailed
understandig of the abundance, diversity and patterns of distribution of the
theropod taxa represented in the wu
the existing sample of isolated theropod teeth from the collections of the
Laboratory of Paleontology (University dducharest) was studied both
morphologically and morphometrically. The recorded dimensional data were
statistically analyzed and plotted against a global and taxonomically
comprehensive dataset, and morphospaces were generated for the mail
groups. Based oaur results, the studied Romanian specimens cluster into
three morphospaces, corresponding to three different theropod clades:
Dromaeosaurida®ichardoestesias well as a new, not previously defined,
morphospace. The taxonomic composition thus conforms to that identified
from the Ha "He g Basin (although s«
previous studies that documented the common presence of theropods
referableto velociraptorinesRichardoestesiand EuronychodonMost of
these taxa have a wide geographic and stratigraphic distribution in the
uppermost Cretaceous of the Ha'Heg
the relative abundances recorded within théegaheropod assemblage,
differ from those reported in other European febsiring uppermost
Cretaceous continental deposits, suggesting a high degree of intra
continental faunal heterogeneity, driven by differential local evolutionary
processes. Such tifences are yet another reflection of the Heglel faunal
provinciality that characterizes the continental faunas of the Late Cretaceous
European Archipelago.
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Early Pleistocene freshwater fi
Basin, southern Romania) preliminary data

n. Vasile, O. Kovalchuk

he fluviolacustrine Pleistocene deposits of the Dacian Basin

(southern Romania) vyielded numerous, but mostly isolated,

megafaunal remains. Vertebrate assemblages of a higher taxonomic
diversity are rare, but givieformation on various early Pleistocene intervals
(e.g, the 2 Maold Slatina 2, and the 1.6 MaAd Tetoiu assemblages). A
recent addition to this list is the 1110 Maold vertebrate assemblage from
Coptceni . Large mammal s itewuttley erer st
shortly followed by the finding of small vertebrates, once an intensive
screeAwashing of the sediment was used. This led to the discovery of not
only small mammals, but also the first early Pleistocene ectothermic
vertebrates from the dzian Basin, including rare reptiliaas well as
abundant amphibian and fish remains.

Due to the poor preservation, most fish remains are only identifiable to
the level of genus, and only a handful of specimens can be tentatively
assigned to species. Phaggal teeth and fragments of pharyngeal bones
belonging to cyprinids (family Cyprinidae) are the most numerous elements
found. The dental morphologies identified so far were assignegluttiscus
sp., Rutilus sp. (two distinct specieshcardiniussp. (twospecies, one of
which is morphologically similar t&. ponticufrom the late Miocene and
Pliocene of Ukraine and Moldovapramissp.,Barbussp.,Carassiussp.,
andTincas p. Pi kes (family Esocidae) wer
represented bizsoxsp. This fish assemblage is the only one reported so far
from the Romanian Pleistocene, and adds to recent reports of Pliocene fishes
from the Dacian Basin, improving the knowledge on the evolution of
freshwater fish faunas in this area.

Acknowledgemants: This work was supported by a grant of the Romanian Ministry

of Research and Innovation, CNCSJEFISCDI, project number PNI-P1-1.1-
PD-20160848, within PNCDI 111 (to n.V.).
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Virtual range of motion analysis of the neck ofAmargasaurus
cazaui(Sauropoda: Dicraeosauridae)

D. Vidal, A. Serrano-Martinez, G. J. Windholz

margasaurus cazapia dicraeosaurid sauropod from the Lower
ACretaceous of Neuquén (Argentina), had extremely elongated and

forked cervical neural spines, a notable condition among its group.
These peculiar, extremely elongated neural spines (with an orientation
ranging from slightly anteriorly oriented in the posteriormost cervical
vertebrae to a quite posteriorly inclined in middle to anterior ones) have led
to propose several functional hypotheses. In order to test them, we have
conducted a range of motion analysis usingghfiesolution 3D
photogrammetric scans of the original fossils. To measure heights and angles
in relation with the body, we have digitally mounted all preserved fossils.
The osteologically induced curvature of the dorsal series, not very well
preserved, @mpares favourably with the exquisitely preserved dorsal
column ofBrachytrachelopan mesé&another dicraeosaurid). The snout of
our reconstruction is at 1.98 m above the ground in an osteologically neutral
pose (higher than the 0.70 m obtained in previctudies). The
prezygapophyseal facets are extremely large and apdsteriorly
elongated in all cervical vertebrae up to the cervicodorsal transition,
substantially more than iBrachytrachelopanor other diplodocidsie.,
Diplodocusor Apatosaurus Dorsiflexion is limited due to the elongated,
posteriorly directed spines, whereas ventriflexion is not. Ventriflexion
allows the snout to reach the ground without dislocation or flexing/abducting
the forelimbs, while maximum dorsiflexion allows a maximienght of 4.5
m. This implies thatAmargasauruswas a medium to low browser, as
previously proposed. Greater intervertebral flexibility than in other
diplodocoids supports the absence of a double sail in the neck of
Amargasaurusas well as the ability tperform potential display and/or
agonistic behaviors.

Acknowledgements Thanks to M. Ezcurra, G. Aguirrezabala and M. Mifiana
(MACN) for access to thé. cazauiholotype and to D. Pol and E. Ruigomez for
access to thB. mesaholotype.
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A Method for the automatic digitalisation of fossils based on
hardware supported image acquisition

W. Wojtkiewicz, K. Woijtkiewicz

of fossils, which can be the remains of plants or animals, but &so th

traces. One of the most important aspects in this matter is the
uniqueness and low durability of fossils that are doubled by their low
occurrence and discoverability. The issue of durability is particularly
important in the context of possible unsultastorage of specimens that may
lead to permanent damage. One has to keep in mind that some aspects of
paleontological research reaches beyond visual analysis and requires
activities that interfere with fossils structure. Such examinations may include
histopathological procedures, which require cutting the bone to make
appropriate irdepth analysis. For most palemlogists it is obvious to
supplement a description of a fossil with some type of visualization. In early
days it was mainly considered to bdrawing or a photography. Nowadays,
it is increasingly common to use digital methods, that include both high
resolution photography and 3D models design. The latter is less common and
can be performed with the use of laser scanners or regular photodgraphy.
order to preserve the highual i ty of the model sb6 t
used more often. However, it the acquisition is particularly-to@suming,
consisting of a series of pictures taken from different angles. The processing
of images is alsoamanding and depends on the acquisition method. In this
work, we present a method for the automatic digitization of fossils based on
hardware supported images acquisition, as well as softvemed 3D
visualization. The idea is to use a commercial prodisgd in digital
marketing for the creation of virtual reality (VR) web content and tune it for
academic research in the field of paleontological digitalisation. Tuning of the
system mainly consists in choosing the appropriate parameters, such as ISO,
apertre, shutter speed, etc. One of the outcomes of presented metl3@l is a
presentation model that can be used for either visualisation of the fossil, as
well as for further processing that includes 3D mesh generation.

Paleobiology research mainly focuses on discovering and examining
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KEY TALKS
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BIOGEOCHEMISTRY

BIOGRAPHY

Assistant Professor at the Faculty of Geology (Complutense University of Madrid,
Spain), Associate Researcher at the Geosciences Institute-@8I® Spain) and
Assistant Researcher at théniversity of California, Santa Cruz (USA). She
completed her BSc in Geology and PhD in Paleontology with honors at the
Complutense University of Madrid and was a thyear postdoctoral fellow at the
University of California, Santa Cruz. Her interestsu®®n the research of past
environmental, ecological and climatic variability by means of biogeochemical
analyses on geological and paleontological archives. She specialized on stable
isotope biogeahemistry of Mesozoic and Cenozoic fossils and organittema
enclosed in the sediment, although she has used a range of biogeochemical proxie
such as trace elements, RREs and biomarkers. Dr Domingo has participated in
projects, and taken part on field campaigns in Spain, USA and Argentina. She is the
co-direcoor of the Middle Miocene Somosaguas fossil site, located at a campus of
the Complutense University of Madrid. She is also a National Geographic explorer
and her 201-2018 grant focused on the investigation of the Great American Biotic
Interchange from thperspective of the South American fossil record. She is very
active at implementing outreach and educational activities to promote the
dissemination of Science, with emphasis on children and young people. Dr Domingo
is also involved in actions aimed at igig visibility to women in Science and at
fostering early STEM vocations among girls. She has also been a teaching assistan
within BSc and MSc studies at the Faculties of Geology, Biology and Education of
the Complutense University of Madrid
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Isotopic Pdeontology. Paleoclimatic, paleoenvironmental and
paleoecological inferences through the biogeochemical imprint of
fossils

L. Domingo

he research of past climatic and environmental variability has

become a powerful tool to characterize the magnitddegtion and

direction of current global changas well as to evaluate and predict
potential consequences in forthcoming scenarldge Intergovernmental
Panel on Climate Change (IPCC) highlights this premise on its last
evaluation report. Climatic anddronmental perturbations may bring about
profound biotic changes that may lead to irreversible mechanisms such as
species extipartions and/or extinctions, ecosystem loss or massive
migrations. The paleoarchives of the geological and paleontological record
entail an enormous informative potential since i) they are rich and varied
(e.q, fossils, ice, speleothems), ii) they record a wide range of climatic and
environmental variableg (g, temperature, precipitation, vegetation), and iii)
they provide diffeent levels of temporal and geographical informateig .
daily vs.seasona¥s.annual, local/s.regionalvs.global).

The application of biogeochemical techniques on fossils constitutes a
highly informative tool as it enables us to characterize anglebal change
processes as well as to determine the mechanisms and responses at abiotic
and biotic levels within a temporal resolution that goes beyond instrumental
records. The marine geological record has been more thoroughly surveyed
from the biogeochmical standpoint, and specifically from the stable isotope
perspective since this methodology was initially applied on marine
paleoarchivesHence, it is essential to boost the biogeochemical research on
proxies of the terrestrial record with the goal whiming a global knowledge
of the climatic, environmental and ecological dynamics of our planet.
Throughout my scientific career, | have developed different research lines at
the interplay between Paleontology, Biogeochemistry, Paleoclimate,
Paleoenvironrant, Paleoecology and Sedimentology using stable isotope,
mineralogical/elemental characterization and biomarker analyses on
terrestrial geological and paleontological archives during critical periods of
the history of Earth.

My talk will focus on the argsis of oxygen and carbon stable isotopes
on vertebrate fossils at different geological events of the Cenozoic in the
Iberian Peninsula and South America. | will focus on two stuilighe first
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one, we explored the regional expression of climatic andranmental
shifts in southwestern Europe throughout the Miodeligcene transition by
constructing longerm records of carbon and oxygen isotope variations in
tooth enamel of different large herbivorous mammals from Spain. We
detected, for the firstriie by means of stable isotope analyses on mammalian
tooth enamel, key regional and global climatic and environmental episodes,
such as the Vallesiahurolian turnover event, the Pliocene Warm Period and
the onset of the Northern Hemisphere glaciation.

The second studyaims at assessing resource and habitat use, niche
occupation and trophic interactions from a stable isotope perspective on
fossil mammals from the Argentine Pampas (Buenos Aires and La Pampa
provinces) during the Great American Biotic Inteaobe (GABI). More than
400 samples belonging to 10 endemic and immigrant mammalian orders
were analysed, spanning a temporal range f8rb Ma (Late Miocene) to
~12 ky (Late Pleistocene)Our stable isotope data indicates that the
expansion of ¢vegetatbn opened up new niche opportunities, probably
alleviating resource competition among endemic and immigrant taxa.

Studies like these ones support the premise 8table Isotope
Biogeochemistry is among the novel lines of Paleontology successfully
applied to the determination of past climatic, environmental and ecological
conditions.

Acknowledgments Throughout my scientific career, my research has been

supportedby multiple institutions and organisms. | particularly thank the Spanish

Ministry of Science, Innovation and Universities, the Complutense University of

Madrid, the Spanish National Research Council, the University of California Santa
Cruz and National Ggpaphic Society. | am also indebted to all the people that have
helped me to develop my projects.
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FABRE
FUNCTIONAL
MORPHOLOGY AND
BEHAVIOUR

BIOGRAPHY

Research cinvestigator at the Natural History Museum in London (United
Kingdom). She is an evolutionary biologist principally interested in shape evolution
in relation to functional morphology and behaviour. She completed a joint PhD
between Paris (MNHN) and London (UCL) with Dr. Stéphane Peigné and Prof.
Anjali Goswami as seervisors. During her first pesioc (at Duke University funded

by the Fondation Fyssen) she studied the evolution of grasping and locomotor
behavior using a primate model system. This allowed her to link behavior,
morphology, and mechanics and to makearsmlid inferences on fossil taxa. In her
second postloc (Marie Sk odowska Curie fellowship
Museum in Paris) she explored arboreal adaptations in primates and other tetrapods
with manual grasping abilities. Within each clade she pamed the use of the
forelimb, its anatomy, and its function in both arboreal and terrestrial animals. She
showed that the arboreal origin of fine manipulative capacities precedes the origin
of grasping behaviour in several lineages. Dr. Fabre is curneotking with Prof.

A. Goswami at the Natural History Museum in London on the mosaic evolution of
vertebrates with a special focus on shape evolution of the skull in relation to
developmental strategies, functional traits, and ecology. Thus, her research o
macroevolution is highly integrative linking different research areas in biology in
order to understand the evolution of the shape of a structure in relation to function
and behaviour. Her work has been published in leading international journals and
shehas been invited to present her work at international meetings and symposia.
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How in vivo data on extant species can shed light on the
paleoecology of extinct species?

A.-C. Fabre

he reconstruction of the palaeobiology (ecology, behaviour and

lifestyle) of an extinct species is a difficult exercise. Unfortunately,

a fossil is rarely welpreserved; and thus teeth, bones, or parts of
bones, are the main material with which palaeamfists work due to the fact
that soft tissues rarely fossilized. As such palaeontologists need to
understand the adaptive nature of the morphology of the skeleton in extant
species and its relation to behaviour while accounting for effects of shared
ancesty. Palaeobiological reconstructions assume that the morphology of a
species reflects its ecological adaptation(s). Bones allow movement and,
whilst supporting loads, also need to respond and resist to muscular forces.
As bones are shaped by force and omtitheir morphology is likely to be
intimately related to the movements executed which are, in turn, the result of
muscular contractions. Thus, to understand the adaptive nature of the
morphology of the skeleton it is essential to study the relationbkipgeen
bones and muscles in living species and their relation to ecology, locomotion,
or behaviour while taking into account potential effects of shared ancestry.
In this presentation, in a first example, we show how the study of forelimb
shape in relatio to locomotor performance and grasping behaviour can shed
light on the evolution of early primates. To do so, we used a data set of 25
living strepsirrhines for which we acquiréd vivo quantitative locomotor
performance data as well as data on theisgjrey behaviour. These data
were then analysed in relationship to the shape of each long bone of the
forelimb. Our results showed that the shape of the forelimb long bones can
be used to make quantitative inferences on locomotion and grasping
behaviour instem primates. In a second example, we studied the cranium
and mandible shape in relation to bite force in order to make integrative
inferences on performance and diet in extinct species of strepsirrhine
primates. To do so, we used a data set of 21 ligpegies of strepsirrhines
for which data on the shape of the bones of the feeding system (skull and
mandible) and quantitative myological data, as welhasvo bite force data
were acquired. Our results showed show that there is a significant impact of
the masticatory muscles on cranial shape but not as much as on the mandible
In contrast, bite force strongly impacts mandibular shape but not the skull.
Thus, we mainly used the cranial shape to reconstruct the myology of extinct
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species whereas we usé@ imandibular shape to reconstruct the bite force.
These quantitative inferences on extinct species allowed us to shed light on
the evolution of diet in extinct species.

Acknowledgment We thank all the staff at the Duke Lemur Center for all the help

with data collection. AC. F. thanks the Fondation Fyssen and the Marie
Skgodowska Curie f el |-GETAGRIP) forfuBdihg. €. E.0| e C 1
Wall thanks the NSF for funding (BEB62239).
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BIOGRAPHY

Senior professor at the Institute of Vertebrate Paleontology and Paleoanthropology
(Il'vVPP) of the Chinese Academy of Scier
Irish American paleontologist whose research focuses primarily on the origin and
early evolution of Aves during the Mesozoic. Her first course with Dr. Donald
Prothero at Occidental College, where she attended for undergraduate studies,
ignited a strong passion for Paleontology. She began her research as an
undergraduate studying Cemdz mammals with Dr. Xiaoming Wang at the Natural
History Museum of Los Angeles County. O'Connor received her PhD from the
University of Southern California where she studied Mesozoic birds with Dr. Luis
Chiappe. Currently and for the past nine years stelbeen working under Dr.
Zhonghe Zhou at the IVPP of the CAS in Beijing, where she is a senior professor.
She is also an adjunct professor at the University of the CAS and Lingyi University,
a research associate at the Natural History Museum of Los An@enty,
honorary reader at the University of the Witwatersrand, and an editorial board
member at Scientific Reports. Her research is not limited to any one aspect of early
avian evolution, touching on feathers, aerodynamics, reproduction, ecology,
anatony, systematics, ontogeny, taxonomy, histology, and other topics as
exceptional specimens arise. The results of some of her research have been publishe
in top science journals including Nature, and she regularly attends domestic and
international confereecs . She has helped to train
and participates in outreach activities whenever opportunities arise. She collaborates
with scientists worldwide and has conducted field work in six countries as one of the
wor |l dés Irte@dlesnzgic birdsp e
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Soft tissue preservation in fossil birds from the Early Cretaceous
Jehol Biota

J. O6Connor

long extinct organisms. Although certainly dominated by the remains

of mineralized tissues (bone, teeth), soft tissue preservation is far
more prevalent than envisioned by most. Archaeopteryx, the oldest and most
primitive bird, was identified as such based on soft tissue remains in the form
of integumentary structures todagique to this clade feathers. Soft tissues
continue to provide data critical to the understanding of the evolution of birds
from their closest dinosaurian relatives among the Paraves. The study of
early avian evolution during the Mesozoic has growrrmiooisly during the
last three decades, revolutionized by the discovery of the Early Cretaceous
Jehol Biota in northeastern China. Amoemous wealth of specimens haS
been uncovered from these volcanolacustrine deposits, recording a diversity
of feathered heropod dinosaurs including at least one volant form,
Microraptor, and several stem avian lineages intermediate between
Archaeopteryx and the Ornithothoraces, a grade of avian evolution
documented nowhere else in the world. More recently this data has been
supplemented by the discovery of the older middle to Late Jurassic Yanliao
Biota, which includes the unsuccessful experiment with volant behaviour
documented in the enigmatic Scansoriopterygidae and feathered paravians
on the cusp of flightg.g, Anchiomis) which are critical to understanding
the evolution and success of Aves. The specimens belonging to these two
biotas are characterized by exceptional preservation, typically nearly
complete and articulated and commonly boasting soft tissue remaires in th
form of feathers. The large number of specimens preserving these and other
integumentary structures have revealed a huge wealth of data concerning the
feathering of paravians including patterning, coloration, the presence of
sexual ornamentation, the dwtion of asymmetry, and the presence of
extinct feather morphotypes. However, interpretations are hindered by two
dimensional preservation in these compression fossils. The deposits that
produce these two biotas are most unique with respect to the dkteagr
number of specimens yielded thus far: hundreds of specimens of the
paravians Anchiornis and Microraptor and thousands of the stem bird
Confuciusornis are reported. With such an enormous wealth of specimens,
rarer forms of soft tissue preservationcasionally are identified. These

Palaeontology is typically viewed as the study of skeletal remains of
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include internal organs with lungs and ovarian follicles documented thus far.
Lung tissue in the basal ornithuromorph Archaeorhynchus indicates
respiratory function similar to living birds. Ovarian follicles in Jeholornis,
Eoconfuciusornis, and several enantiornithines appear much less derived,
lacking the strong hierarchy present in neornithines although all specimens
suggest that the function of the right ovary was lost early in avian evolution.
The study of these soft $ige structures is yet in its infancy with early
identifications typically relying on morphology and anatomical position.
However, new methods currently being developed to study these and other
soft tissues will surely provide new insights into the biola@gyextinct
organisms and revolutionize the field of palaeontology.

Acknowledgment National Natural Science Foundation of China, grant number
41688103.
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Researcher at the Universitf Barcelona. Alba Sanchez is an organismic and
evolutionary biologist with extensive paleobiological expertise. She obtained her
MSc in Palaeontology and PhD in Earth Sciences with honors from the University
of Barcelona, working on the systematics anteqiaiology of several arthropod
groups, namely crustaceans, arachnids, and hexapods. Although grounded in
taxonomy, her works aim to extract paleoecological, paleoethological, and
taphonomic data. Her research has studied exceptional preservation #calitie
namely amber deposits. To date, Dr Sanchez has published papers on fossil
arthropods related to continental aquatic and edaphic environments, i.e., crustaceans
(tanaidaceans), arachnids (mites), and hexapods (i.e., springtails, beetles, and semi
aquatictrue bugs) in internationally renowned journals like Scientific Reports and
Plos One and Journal of Systematic Palaeontology. Overall, she has described about
thirty taxa new to science. For over six years, Dr Sanchez has taken part of two
multidisciplinay research teams funded by governmental funds in competitive calls
that study the Early Cretaceous amber from Spain. She also collaborates in the study
of other Cretaceous ambers of international importance, such as those from Lebanon,
France, Myanmar, ahNew Jersey. Throughout her career, she has been a visiting
scholar at different research institutions from Spain, USA, France and Germany. Dr
Sanchez is currently working on several projects: An overview of bristletail diversity

in the Lebanese and Spsimiamber faunas, building upon the body of data available
for understanding the Cretaceous evolution of this basal insect order; the description
of termites newly recovered from Cretaceous amber in Spain; and an overview of
terrestrial isopod diversity ithe Spanish amber fauna.
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