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Talk: Countering biases in the fossil record by incorporating Konservat-Lagerstatten

Briggs, D.E.G!*

!Department of Earth and Planetary Sciences and Yale Peabody Museum, Yale Universitgy&tew

Connecticut, 06520, USA
* derek.briggs@yale.edu

Roughly 60% of animals are sbfidied and rarely fossilized. However, knowledge of their first
appearance and early evolution is critical to understanding the diversification of animal life in the
Earth’ s ear | y-lLagerstiten, scharadtedreby exceptonal preservation, are rarely
unique. New discoveries often extend classic examples to multiple localities Burgess Shale of
British Columbia is an obvious example. Research on mechanisms of fossilization can provide a basis
for identifying geochemical markers that have the potential to aid in the search for further examples.
These signatures include minerals that play a role in limiting decay and facilitating fossilization of non
biomineralized materials. Experiments on inhibiting decagcpsses remain an important tool in
understanding such processes. In the meantime novel techniques applied to classic collections,
together with newly discovered unusually preserved fossil specimens, are revealing anatomical details
long considered out ofeach. These three complementary approaches, experiments, specimen
analyses and field exploration, are a powerful strategy for filling gaps in our knowledge of the history
of life.
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Talk: Decoding Deep-time Biodiversity: Environmental, Physical, and Historical Drivers of
Biodiversity in the Fossil Record

Dunne, E.M*!?

! FriedrichAlexandefUniversigt ErlangeANurnberg, Erlangen, Germany

*emma.dunne@fau.de

The fossil record i s centlongtermtresponses to envirommentat t a n d i
crises and climate change. Yet, deci phering ‘“trit
the fossil record can be challenging due to fossil record biases. These biases stem from various
interconnected faabrs, such as fossil preservation, geological processes, heterogeneous fossil
sampling, varying methodological approaches, and anthropogenic biases.

This presentation will focus on terrestrial vertebrate species biodiversity during the late Paleozoic
Mesozoic, beginning with the impact of the rainforest collapse on the first terrestrial tetrapod
communities and ending with the influence of climate charon the ecological ascendency of the
dinosaurs. Deeper insights into these, and other, key events in the history of vertebrate evolution have
been made possible by cutting edge 'Big Data' approaches and a novel integration of methods from
paleobiology, eology, paleoclimatology, and data science.

The focus will then extend to an exploration of the various fossil record biases impacting estimates of
biodiversity, as well as the various ways paleobiologists are working to mitigate these biases. These
include not only statistical and modelling apprbas, but also communitied initiatives that are
interrogating paleontology's history and paving the way for a more equitable, sustainable, and diverse
future.
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Talk: The evolution of insect lifestyles - Reconstructing behavioral aspects based on fossils

Hornig, M.K*12

! Medizinische Biologie und Elektronenmikroskopisches Zentrum (EMZ), Universitatsmedizin Rostock,
StrempelstralBe 14, 18057 Rostp&ermany

2 Cytologie und Evolutionsbiologie, Zoologisches Institut und Museum, Universitat Greifswald,
Germany

*marie.hoernig@aleoevo-devo.info

Insects today comprise about 60 % of all described species. Due to their enormous number of
individuals and biomass, they have a crucial impact on all ecosystems and are an essential part of food
webs, both as prey and predators. Insects today are not biglgly diverse in morphology, they also
possess an extremely wide range of life styles and strategies concerning, e.g., reproductive strategies,
raptorial or predatoravoiding strategies and several degrees of aggregational or &etialior The
evolution of these strategies in insects are only partly understood. This topic is recognized with
growing attention and thus subject of many investigations, mainly based on extant species. However,
by including fossils in the investigations allows for gainingial knowledge about the evolutionary
changes of lifestyles and strategies in deep time and are indispensable for the reconstruction for the
origin of certain key features.

The investigation dbehavioal aspects based on fossils is challenginbeasviorcannot be observed

directly. However, several approaches can be used to reconstruct aspéabkadfior Most important

are implications based on the morphology in comparison with extant groups, wheavior is
observable. Therefore, a detailed documentation with different imaging methods of fossil and extant
animals is crucial. Further important aspects are, e.g., the phylogenetic po&iisilizatiorof several
individuals togetherfpssilizedyr oups) and casesbebavioft.he so call ed

Within this talk, | will give an overview of the several approaches | used and will show results of
reconstructions regarding reproductive strategies, aggregatibehhvior, specializationso raptorial
lifestyles and defensive strategies within insects. As example, | will focus on results regarding the insect
group Dictyoptera. Today, Dictyoptera contains the group of praying mantises (Mantodea) and the
group of cockroaches and termitesgBbdea) and are nearly worldwide distributed.

The overall project including the presented results aims at contributing to a better understanding of
evolutionary changes of lifestyles and strategies, phylogenetic implications and the ecological impact
of insect groups, food webs and their changes diree.

Talk: Paleoecosystem research: a modern approach to decipher “lost worlds” in deep time, with case
studies from the late Paleozoic

Luthardt, L*?

! Department of Evolutionary Diversity Dynamics, Museum fir Naturkundleibniz Institute for
Research on Evolution and Biodiversity, Invalidenstralie 43, 10115 Berlin, Germany

* ludwig.luthardt@mfn.berlin

Fossil terrestrial ecosystems provide intriguing insights to ancient biota and their interactions with the
physical environment. They are basicaharacterized by covering a geologically short time interval
ranging from weeks or months to 49ears, a locally restricted (pal§geographic area, and a steady
general environmental setting (e.g., alluvial plain, swamp, lake, fluvial system). For understanding
interactive processes between geosphere, atmosphere, hydrosphere, and biosphere htirdeep
ecosystems, a multdisciplinary research strategy is mandatory. Paleoecosystem research therefore
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unites various geoscientific disciplines, such as sedimentology, geochemistry, geophysics, mineralogy,
all contributing to a central paleontological issue.

Here, | present two case studies regarded from a paleobotanical perspective, mainly dealing with the
reconstruction of vegetated habitats of the late Paleozoic, both located inp@sscan intramontane
basins of Germany. Major emphasis is dedicated ® ¢larly Permian autochthonous flora of the
Chemnitz Fossil Forest that has been buried by volcanic ash of a nearby Plinian style eruption, and thus
represents a snapshot of an alluvjghin forested landscape. The 2912 Ma old ecosystem was
growing on awet locality, but was influenced by a seasondalty paleoclimate. Woody plants were
reacting on these conditions by forming seasonal growth rings, which provide insights to the last 80
years of the ecosystem before it was buried. These include-planip-specific growth ring formation,
severe individual growth disturbances and a supetinated 10.6yr cyclic growth pattern. The nearly
completely preserved fossil plants, e.g., of medullosan seed ferns, are aimed to be used as
environmental markers by mailling their physiological adaptations to better constrain the
hydrological conditions in the ecosystem. A taxonomic revision of existing fossil taxa of seed plants and
first description of new fossil taxa, such as one of the ol#testvn cycads, contribetto a better
understanding of the true floral diversity of this specific habitat, but also of early Permian wetland
habitats, in general.

The second case study reveals preliminary insights to paleoecosystem research in the Thuringian
Forest Basin, the Bromacker ecosystem that is recently excavated and studied in a joint project of
several institutions. In contrast to the Chemnitz Fossil §tprtne Bromacker ecosystem reflects a
longer period of dynamic sedimentation in a proximal fluvial setting. Vegetation is rarely preserved but
leaves allochthonous and autochthonous traces that point to a sparsely and less diverse vegetated
landscape, syposedly due to dominating dry conditions.

In conclusion, both ecosystems are of widely similar stratigraphic age, but reveal major differences
concerning taphonomy, environmental conditions, and vegetation composition. Therefore, together
they reflect the heterogenic landscape patterns of seadgrtly intramontane basins during the
lower Permian. Finally, each wallvestigated ecosystem represents a single data point in the temporal
framework of significant global change in the late Paleozoic world.

Talk: What is a “nautiloid” cephalopod? A modern perspective

Pohle, A*?

!Institut fir Geologie, Mineralogie und Geophysik, Ruhiversitat Bochum, Universitatsstraf3e 150,
44801 Bochum, Germany

*alexander.pohle@rub.de

Cephalopod evolution is often summarized by a comparatively simple model: The malatitusis
cited as a living fossil that has remained relatively unchanged in the past 500 million years and from
these “nautiloids”, ot her groups such as the

a |

octopus) have evolved. A closer look at this modelvre al s t hat “nautil oids”

heterogeneous, morphologically diverse group and that the early evolutionary history of cephalopods
is more complex andp many areas, poorly understood. In its classical definition, nautiloids include all
cephalopods except for the ammonoids and coleoids. In other words, it includes the total group
Nautilida (in the strict sense), as well as stem group Cephalopoda andgsterp Coleoidea- in
addition to many taxa where the phylogenetic position is highly uncertain. Under this concept, the
group is not only paraphyletic, but also contains a mix of crown and stem group taxa. Here, | present
an overview of some of the resedr | have been carrying out in the last couple of years, while also
outlining possible future directions. The central theme of the talk is to provide a better idea of what
12



actually constitutes a “nautiloid” from a moder
anatomy and pal eoecology. This includes the term
are possible alternatives. | show examples from the Canbio the Devonian and how different

methods can provide new insights into this classical, though somewhat neglected topic in
Paleontology.

Talk: Resurrecting the extinct: dinosaur skulls and their implications for paleobiology

Schade, M*?

! Zoological Institute and Museum, University Greifswald, Soldmannstrale 23, 17489 Greifswald,
Germany

* marco.schade @urareifswald.de

Resurrecting the extinct:

Dinosaur skulls and their implications for
S palaeobiology
Marco Schade

Talks for g
Tilly ‘23

(Neuro)anatomy of nomavian dinosaurs, exemplified by the Jurassic sauropod Europasaurus,
investigated by modern techniques, including uCT, provides insights into paleobiology. (pictorial
sources: Schade et al. 2022; Davide Bonadonna; Christoph Hoppénbrock

The skull is an extremely informative part of the vertebrate body. Skulls are involved to hunt, feed and
drink, to nurse, fight, dig, and to many other activities. Also, main sensory organs are situated on the
head in order to enable a given animal to seell, taste, feel, listen, equilibrate and think; hence,

the head is the main connection to the external world. It follows that a skull, with and without soft

tissue, can tell a lot about its owner; a plain fact that already led scientists of the pasties, like

Franz von Nopcsa and Johanna “Tilly” Edi nger, t
brain evolution in extinct and extant taxa.

Each skull consists of many individual bones constituting regions (e.g., the snout and braincase) that
represent different aspects of an anatomical mosaic, which in turn allows deppégbiological
insights. For example, the size, morphology and orientation of certain cavities inside the braincase
(e.g., the endosseous labyrinth or inner ear) can deliver manifold implications including potential
sensory capacities (smell, equilibrationgdition, etc.), head posture or physiological (blood supply and
thermoregulation) and ontogenetic affinities. Additional aspects of fossil skulls potentially reveal hints
for foraging, food preferences (e.g., through tooth replacement and jaw biomechanics) or niche
partitioning, and add to our knowledge about the evatutiand phylogeny of the respective owner.
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To further enlighten our understanding plececological, physiological and phylogenetic tendencies
of dinosaurian representatives with disparate spatiotemporal backgrounds belonging to different
groups, and in order to reveal new aspects on their (neuro)anatdmefavior ontogeny and
evolution, a thorough examination with modern techniques is the aim of my research.

Reference:

Schade, M., Knotschke, N., Hornig, M.K., Paetzél, &umpf, S. 2022\Neurovascular anatomy of
dwarf dinosaur implies precociality in sauropods. eLife 11, 82190,
https://doi.org/10.7554/eLife.82190

Talk: Was it humid, was it hot? Paleohistology reveals it ad hod — Unique climatic conditions during
the Upper Triassic in Krasiejow (SE Poland) indicated by an uniform bone growth pattern
Teschner, E.M:.12

nstitut fir Geowissenschaften, University of Bonn, Nussallee 8, 53113 Bonn, Germany

2 Instytut Biologii, Uniwersytet Opolski, Opole, Poland

*eteschner@uni.opole.pl

Paleohistology, although a destructive method, is a powerful tool that sheds light on the paleobiology
of long extinct animals and helps to reconstruct their mode of life, metabolic rate or even
environmental conditions. The Upper Triassic Krasiejow tgdalremarkable in terms of the quality

and quantity of fossil finds that enable paleohistological studies. The taxonomic assemblage from
Krasiejow consists of fossils of both, ramniotes (temnospondyl amphibians: metoposaurids and
cyclotosaurids) andraniotes (silesaurids, phytosaurs, aetosaurs, potential tanystropheid). The high
fossil abundancy allows to perform analyses on long bones. Although there are many paleohistological
studies on a global scale, so far there is no study that examines muéi@eoriginating from one
locality. Due to its fossil richness, Krasiejow offers an excellent opportunity to test whether and to
what extent the external factors e.g., climatic and/or environmental conditions influence the
phylogenetic precursor. Since tlestribution of taxa during the Triassic was widespread, the growth

of similar taxa but from different regions of the Pangea is very likely to be an useful source of
information about the local conditions and its influence on the histological framewdretore,
additional taxa (phytosaurs, aetosaurs, metoposaurids) from Germany and India were sampled and
literature data (Austria, Argentina, USA, Morocco) was used for comparison.

In general, growth marks can be determined in form of zones, annuli and Lines of Arrested Growth
(LAGs). Zones are correlatable with seasons of growth during a favorable season, annuli can be linked
with seasons of slowedown growth during an unfavorablgeason, while LAGs imply a complete
cessation of growth.

Despite being phylogenetically distant, metoposauridsletoposaurus krasiejowensisand
cyclotosaurids @yclotosaurus intermedipgxpressed a uniform growth pattern consisting of broad
zones and rather thick annuli but lacking the deposition of LAGs. The Indian metoposaurid
Panthasaurus maleriensshows a very similar pattern to the Polish specimen, while the Moroccan
metoposauridDutuitosaurus ouazzodeposits thin zones and very pronounced LAGs, it has even been
hypothesized thatDutuitosaurusLAGs might indicate hibernation to overcome the unfavorable
season. The firdhand studied pseunsuchian long bones (humeri and femora) from Krasiejow,
Stagonolepis olenkaand Parasuchusf. arenaceusagain, being not closely related, express the same
growth pattern, like the even more distant temnospondyls. It is remarkable that animals
phylogenetically distant from each other and occupying different niches, but originating from the same
geographic eea, nevertheless express the same growth pattern and, above all, lack the deposition of
LAGs. Moreover, the same animal groups e.g., aetosaurs frtandPand Germany vs. aetosaurs from
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the USA and Argentina, show different growth strategies, with the former growing with an interrupted
lamellarzonal bone complex, while the latter deposits form an almost uninterrupted dgomzellar
bone complex with the presence of LAGs.

After comparison to the same taxa, from equivalent stratigraphic period but from different
geographical areas, a unique growth pattern can be observed for taxa excavated in Krasiejéw, which
furthermore sheds light on the special environmental conditiortsrasiejéw during the Upper Triassic
(Norian). Thus, paleohistology informs on the influence of external factors on bone growth e.g.,
climatic and/or environmental conditions to a much greater extent than previously assumed.

Talk: Anatomy, ontogeny, and ecology of Mesosauridae: what the first secondarily aquatic reptiles
can tell us about amniote evolution.

Verriére, A*?

!Museum fur Naturkunde, Invalidenstrae 43, 10115 Berlin, Germany

* antoine.verriere@mfn.berlin

The enigmatic mesosaurs are the earliest known reptiles to return to the water 280 million years ago.
Despite their temporal brevity and limited geographical distribution, mesosaurs provide invaluable
insights into early amniote evolution and the secondapfonization of aquatic habitats. Here, |
present a body of work from my doctoral dissertation and parallel projects that addresses aspects of
the anatomy, ontogeny, and ecology of Mesosauridae and sheds light on early amniote evolution. This
research fouses on topics as diverse as microanatomy, morphometrics, caudal autotomy, axial
ossification, and biomechanics. Morphological and histological changes in mesosaurs as well as a
changing environmental distribution of individuals throughout ontogeny suggdsit mesosaurs
underwent dietary and habitat change as they grew. Further research examines the presence of caudal
fracture planes in the clade and proposes a more ldrikien locomotion than previously considered

for mesosaurs. These results also sugtees caudal autotomy was ancestral to in a large radiation of
reptiles, rather than a trait that evolved convergently in multiple lineages. Based on data from
mesosaur specimens, | describe four fundamental axial developmental patterns in amniotes and
reconstruct their ancestral condition in the clade. This analysis attests to the relative stability of these
patterns throughout time, albeit noting a potentially influenced by regionalization. Finally, | present a
model for undulatory ability of the vertebte column in mesosaurs as well as other aquatic animals.
Results reveal that the flexibility profile of an animal strongly correlates with the type of undulation
used. The model suggests that the mesosaur swam like the modern marine iguana. Furthehnisore, t
model has important implications for inferring swimming modes in fossil taxa. Collectively, these
results advance the understanding of mesosaur
in unraveling the evolutionary intricacies of early aotas.

Talk: The Phylogeny of Rays and Skates (Chondrichthyes: Elasmobranchii) Based on Morphological
Characters Revisited

VillalobosSegura, E.** Marrama, G?, Carnevale, G, Claeson, K.M, Underwood, C.3, Naylor, G.J.
P.5 Kriwet, J!

! Evolutionary Morphology Research Group, Departmeralemtology, Faculty of Earth Sciences,
Geography and Astronomy, University of Vienna, JbedfubekPlatz 2, 1090 Vienna, Austria

2 Dipartimento di Scienze della Terra, Universita degli Studi di Torino, Torino, Italy

3 Philadelphia College of Osteopathic Medicine, Philadelphia, USA
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4School of Earth Sciences, Birkbeck College, London, United Kingdom
® Florida Museum of Natural History, University of Florida, Gainesville, USA
* elasmol77@gmail.com

Elasmobranchii are a relatively wstudied group. However, numerous phylogenetic uncertainties
about their relationships remain uanswered.Recently, molecular analyses have shifted long
standing conceptions regarding their taxonomic and phylogenetic relationsHg®, we revisit the
phylogenetic evidence based on a detailed morphologicatveduation of all the major extant
batomorph clades (skates and rays), including several holomorphic fossil taxa from the Mesozoic and
Cenozoic, and an extensivatgroup sampling, which includes sharks, chimaeras, and several other
fossil chondrichthyans. The parsimony and maxirikelihood analyses found more resolved but
contrasting topologies, with the Bayesian inference tree neither supporting nor disfavaamngf

them. Whilst these analyses do not provide the ultimate truth regarding the phylogenetic relations of
the batomorphs they represent an important steppingstone for future phylogenetic works involving
elasmobranchs, batomorphs and morphological da&@aerall, the analyses result in similar clade
compositions and topologies, with the Jurassic batomorphs forming the sister clade to all the other
batomorphs, whilst all the Cretaceous batomorphs are nested within the remaining main clades. The
disparate arangements on the deeper nodes recovered under the different criteria suggest that a
detailed study of Jurassic taxa is of utmost importance to present a more consistent topology on those
nodes, as issues continue to be present when comparing some alackegnized only by molecular
analyses (e.g., Rhinopristiformes and Torpediniformes). However, the consistent placement of fossil
taxa within specific groups by the different phylogenetic criteria is promising and indicates that the
inclusion of more fosstiaxa in the present matrix will likely not cause loss of resolution, therefore
suggesting that a strong phylogenetic signal can be recovered from holomorphic fossilVitixa
similar composition of the major clades between a time scaling analysescagted out, with the
objective of stablishing a possible divergence time for batoids groups.

t dzot AO [ SOU dzNB

Talk: Of tracks, skeletons, and robots: multidisciplinary approaches to the reconstruction of a stem
amniote's locomotion
Nyakatura, J.A.%*

1 AG Vergleichende Zoologie, Institut fur Biologie, Humbdldiversitat zu Berlin, PhilippstraBe 13,
10115 Berlin, Germany
* john.nyakatura@htberlin.de

Reconstructing the locomotion of key vertebrate fossil specimens offers insights into their
paleobiology and helps to conceptualize major transitions in vertebrate evolution. Estimating the
locomotor behavior of a fossil species, however, remains a challenge because of the limited
information preserved and the lack of a direct correspondence betwform and functionOrobates

pabstifrom the Bromacker quarry in Thuringia, central Germany, is a representative of the diadectids,

i.e., the likely fossil sister taxon to modern amniotes. Also, hundreds of tetrapod tracks have been
recovered from the @ame site and some of these were assigne®tobatesas the trackmaker. This

unique combination of an articulated nearly complete early tetrapod specimen and fossilized evidence

of the same species’ | ocomot o r-deftrerdcanstriuadion ofwhas t h e
locomotion. The reconstructio involved experimental as well as computeded modelling
approaches (*'virtual paleontology’). Starting fr
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and gaitswerestewi se excl uded based on quantitative dat e
fossil’'s potential joint mobility and simulated
analysis of extant tetrapod locomotor biomechanising xray motion analysis, and finally into a bio

inspired walking machine (OroBOT) will be summarized. The locomotor reconstruction demonstrates

that Orobatesexhibited more advanced locomotion than has been assumed for earlier tetrapods,

which suggest that advanced terrestrial locomotion preceded the diversification of crown amniotes.
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Talk: An acquired taste for blood: the early times of hematophagy in Diptera

Amaral A.P **, TuretzekN.?, Baranov, V.&, Haug, J.T.

1 Biocenter, LudwigviaximiliansUniversitat Minchen, GroBhadern&traRe2, 82152 Planegg
Martinsried, Germany

2 Estacion Biolégica de Dofa@8IC, Sevilla, Spain

* andre.amaral@campus.Imu.de

Originating around 250 Ma, by the end of the Permian or Early Triassic, flies (Diptera) underwent a
remarkable radiation during the Mesozoic. Five of its six major lineages (often regarded as infraorders)
have fossitepresentatives in deposits from the Late Triassic. While the oldest fossils only consist of
isolated wings, welpreserved compressions of adult individuals are present in Late Carnian deposits
(ca. 220 Ma). These already show diverse variation of mouthpancluding a longroboscid
culicomorphan (the group of midges, black flies, and mosquitoes), possibly hemelpmplood
feeding. Hematophagy in insects is usually hypothesized as having evolved from a prolonged
association with vertebrates or derigefrom hemolymphsucking or predatory habits. Some authors
have also suggested a transition from nectarivory, exapted from previous specializations of piercing
mouthparts. Further possibly bloe@eding culicomorphans, those representatives of the
Chirononidae (nonbiting midges), are recorded from Jurassic deposits. Finally, from the Cretaceous
fauna, most notably specimens preserved in amber, a diverse array of hematophagous lineages of
dipterans is represented, with exceptional evidence of hematophaduaisits, including well
preserved blood cells and haemoparasites. Although this temporary ectoparasitic interaction
(sometimes regarded as micropredation) between dipterans and vertebrates has strongly influenced
the evolution of both groups, its originseastill poorly understood. A more focused investigation of

the fossil record, as well as comparative morphological and phylogenetic studies, are necessary to
elucidate such a complex and interesting evolutionary history.

Talk: Larval diversity of Neuropteriformia over geological time periods

Linhart, S*, Zippel, Al, Arce, S, Braig, F}, Haug, C.?, Haug, J. T2

! Faculty of Biologyl,.udwigMaximiliansUniversityMunich, GroBhaderneStrae2, 82152 Planegg
Martinsried, Germany

2 GeoBieCenter,LudwigMaximiliansUniversityMunich, Germany

* s.linhart@campus.Imu el

Since we face a humanduced decrease in biodiversity today, it is important to understand the
evolution of diversity ovetime. Within Insecta, Neuropteriformia is an ingroup of Holometabola
containing five larger ingroups: Strepsiptera (twisted wings), Coleoptera (beetles), Megaloptera
(fishflies, alderflies, dobsonflies), Raphidioptera (snakeflies) and Neuroptera (lacg\EEsgscially the
beetles are nowadays considered as one of the big four groups concerning biodiversity along with
Lepidoptera, Hymenoptera and Diptera. In contrast, lacewings are considered as having been more
diverse in the past. For many holometabolaiieg larval phase occupies a larger share of the lifetime

of an individual than the adult phase. Thus, larvae fulfil ecological functions for a longer time than
adults and can hence be considered as playing an important role in the ecology. It seemaréheref
useful to investigate the diversity of larvae of Neuropteriformia over time. These larvae are relatively
well represented in amber of different geological agshich provides us with the unique opportunity

to analyse diversity with a quantitative matti. We performed a quantitative shape analysis of the
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morphology of entire bodies, but also of ecologically important structures such as head and mandibles
of specimens from amber of different ages and from the extant faliha.total dataset included about
3000 specimens of neuropteriformian larvae. Some lineages declined in their morphological diversity
over time, while others remained unchanged or even diversified, revealing a complex pattern of losses,
replacements, but ab stability. The method applied resolves details not accessible with classical
taxoromic approaches.
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Drawings of different neuropteriformian larvae.

Talk: Using Quantitative Morphology to Compare Adults and Larvae of Extant and Fossil Mantis
Shrimps

Pl i sclhBeykr,8t®.ng'el Br &i gHa tfFg ,HaGQtg? J. T.

lFaculty of -Mail niglyii akes divt §t n MtGea mam,y
2Geoiemt er ;Malxu dnilingi ¥ s si t at Munchen, Ger many
* br aiLg @bviagk.i miUhii areslei ty

Mants shrimps, representatves of the group Stoma
are most common in tropical to subtropical regio
their |ife as planktadularyaet hey pedraghe fhabnd aitrs
sebdi lt burrows in the mud afer changing to a be
their peculiar morphology and anat omy, mants sh
especially codeeehopgdthiesuvalwesystem or their ra
mor phol ogi cal features exhibit a high diversity,

for species diferenhtatrteprieaeadaoneshe Cadsecutvel
shrimp diversity has focused on adult represent e
representatves of mants shri mps. I'n this oftudy,
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numerous mants shrimp species, including telson,

speci mens comprised extant adults and | arvae as
|l arvae show a | arger mioepttobhondi thk deVvVepsityymosn
relevance of these structures for surviving in t
mor phol ogical diversity for the major raptori al
ifnruence on morphol ogi cal di versity. The | ater se
individual devel opment and over evolutonary t me.

mor phol ogy during the Palheoadutt asmonmleyl ohgayv eo ft
appendages from the Mesozoic resembles that of |
external ecol ogical changes during the Mesozoic
during t he PRaalbe ocozediexrp esdquemre hol ogy today.

Talk: New sea urchins (Echinodermata: Echinoidea) from the Famennian of Velbert (W Germany):
Evidence for echinoid faunal turnover in the Late Devonian

Pauly, L*?

! Institut flir Geowissenschaften, University of Bonn, Nussallee 8, 53115 Bonn, Germany

* |uis.pauly@unbonn.de

The Paleozoic fossil record of sea urchins (class Echinoidea) is limited due to the low preservation
potential of most sterdineage members. Still, an Early Carboniferous radiation of echinoids marks a
first brief "golden age" of sea urchin diversity, fednhg distinct and specialized groups compared to
those of the Devonian. These include derived members of the archaeocidarid lineage which constitute
the direct stem group of all later echinoids. This suggests important evolutionary changes during the
Late Devonian, although the role of biotic crises like the Kellwasser and Hangenberg Events in these
changes remains unknown. This study presents an exceptionallpreskrved echinoid fauna from

the middle to upper Famennian of Velbert near Disseldorf, GeymDescription of five new species
belonging to four families greatly add to the known diversity of Late Devonian echinoids. Moreover,
the fossils offer new insights into the phylogeny, ontogeny, and test growth of the hyattechinid,
proterocidarid, and echaeocidarid lineages. To better understand Late Devonian changes in echinoid
faunas, a dataset encompassing all known Devonian and Carboniferous species, including the new
findings, was analyzed. The Hangenberg event seemingly had little negative iompa&chinoid
diversity and was followed by a strong radiation in the Tournaisian and Visean, primarily driven by the
diversification of the specialized family Palaechinidae. In contrast, crucial qualitative changes occurred
from the Frasnian to the Famenmiaincluding the appearance of several lineages that would become
important in the Carboniferous. Famennian echinoid faunas are therefore more similar to
Carboniferous than to earlier Devonian faunas. Importantly, the archaeocidarid lineage apparently saw
a faunal turnover from more plesiomorphic Frasnian forms to derived forms closer to the echinoid
crown group. This transition might be linked to global changes associated with the Kellwasser Event,
particularly the collapse of metazoan reef systems. THiggkngs show that the Devonian extinction
events may have played a pivotal role in the establishment of the body plan of modern sea urchins.
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Talk: The missing link of Pterosauria and the wading revolution

Spindler, F*!

! Dinosaurier Museum Altmihiltal, Dinopark 1, 85095 Denkendorf, Germany
* mail@frederikspindler.de

The morphological gap between more ancient pterosaurs ¢tailgd rhamphorhynchoidjrade) and
derived forms (stubbyailed Pterodactyloidea) is bridged by forms with a derived skull and overall
conservative postcranium (e.g. Wukongopteridae). This modauatution was further underpinned
when Tischlinger & Frey (2013) introduced thecatled Painten prgpterodactyloid, a transitional
pterosaur from the latest Kimmeridgian of Painten, Bavaria. The complete and articulated skeleton
exhibits a perfect mixfacharacters from all major types of pterosaurs: The cervicals and metacarpals
are initially elongated like in wukongopterids, whereas the tail is short as in pterodactyls; the caudals
are rhamphorhynchoidike in their interlocking pattern, while the naaotorbital foramen excludes it

from this grade. There is a small but functional fifth toe, indicating a sigtarp position to the four

toed Pterodactyloidea. The now conducted formal description found a similar adaptation with early
ctenochasmatoids, lown for leggy and longirostrine filtering species. Instead of improved flight
abilities, the pterodactyl transition is explained by enhanced terrestrial or wading lifestyles. The long
jaws with relatively posterior nares, the ventral articulation of amelated neck, along with elevated
stance and loss of the long tail form a prototypic wading pterosaur. This newly emerging ecotype can
be dated back to the Middle Jurassic, a phase of increasing diversity of flying or gliding mammals and
paravian dinosaurdt is hypothesised that the pterodactyl transition was a reaction to competition
among hawking insectivores, a then fading ecotype within Pterosauria, while at the same time fishing
rhamphorhynchids remained in evolutionary stasis.
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Talk: The Crab Begins - morphological diversity of the earliest brachyurans

Braig, F**, Haug, C, Haug, J.T?

! Faculty of Biology, LudwigaximiliansUniversigt Munchen,Minchen,Germany
2 GeoBieCenter, LudwigMaximiliansUniversiat Munchen,Germany

* praig@bio.Imu.de

Crabs, representatives of the group Meiura (Anomala + Brachyura), are prominent crustaceans with a
global distribution. They show a large biological and morphological diversity, counting almost 10,000
species, and conquered different habitats around the'ldioEarliest representatives of the group are
known from the Triassic. From this point on, by a process called carcinization, different lineages of
Meiura have seemingly convergently evolved the same body shape with a broad shield and the tail
flipped uncer the body ventrally. Especially in Brachyura, the group of true crabs, this process is
abundant. To investigate the morphological changes along the process and to better understand
evolutionary advantages of the crab body organization, we here explerentrphological diversity

of the earliest representatives of Brachyura. We focus on the earliest representatives of the group,
fossils from the Lower Jurassic, and modern representatives of phylogenetic groups that these fossils
have been assigned to. Sjfazally, we investigate how the shield morphology changes over time in
these groups. We also compare fossil specimens with different extant developmental stages
(megalopa, juvenile, adults). To that end, we reconstruct one half of the shield outlinpsangns

as black and white drawings. Using elliptic Fourier transformation for outline analysis, we quantify
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these shield shapes. The results are then analyzed with a principal component analysis and
multivariate statistics. We find that fossil specimens show a smaller morphological diversity than
extant representatives. Furthermore, fossils plot between extadtilaand juvenile specimens,
showing a somewhat intermediate position. Some fossils show similarities to their extant counterparts,
but not all. Ecological implications of our findings are discussed.

Talk: Late Jurassic (Kimmeridgian) and Early Cretaceous (Barremian-Aptian) mammals from
Germany

Martin, T.**, Averianov, A.G, Schultz, J.A, Schwermann, A.H, Wings, O*

! Institute of Geosciences, Rheinische FriedkdthelmsUniversitat, Nussallee 8, 53115 Bonn,
Germany

2 Zoological Institute of the Russian Academy of Sciences, St. Petersburg, Russia

3 LWI:Museum of Natural History, Westphalian State Museum and Planetarium, Munster, Germany
4Natural History Museum Bamberg, Germany

* tmartin@unibonn.de

One key period for the evolution of early mammals is the Late Jurassic to Early Cretaceous transition.
The Jurassic mammal faunas were dominated by stem mammals such as docodontans and
morganucodontans, as well as typical Mesozoic crown mammals such asoeroatontans,
multituberculates, and dryolestidans. Except for the multituberculates, most Jurassic groups started
to decline with the beginning of the Cretaceous era and were successively replaced by
"symmetrodontans" and tribosphenic stem therians (peedssors of modern mammals) in the
Northern Hemisphere. European localities yielding Late Jurassic and Early Cretaceous mammals are
rare, and were until recently restricted to the western and southwestern part of that continent. The
recently discovered mamalian teeth and mandibular remains from the Late Jurassic of the
Langenberg Quarry and the Early Cretaceous of the Hdekum locality in Germany make new
information on mammalian evolution during this important time interval in Central Europe available

The Sintel Formation, spectacularly exposed in the Langenberg Quarry near the town of Goslar (Lower
Saxony) with near shore fossiliferous marls and limestones isdatdtl to be of late Kimmeridgian

age by the presence of marine invertebrates. Morganuctdos are represented by large molars of
Storchodonbeing less than 10% smaller than the largest known morganucodontan specimen from the
Early Jurassic of Wald3ocodontans are represented by two lower molars oHefldanodorand cf.
Docodon Multituberculates are most abundant with more than two dozen isolated teeth. Three taxa
of the paulchoffatiid lineage (Pinheirodontidae) have been identified. Cladotherians are represented
by molars of the smallAmblotheriumsized) dryolestidHercynodon The large size of the new
morganucodontan taxon likely is a phenomenon of island gigantism caused by isolation within the Late
Jurassic European archipelago. Pinheirodontid multituberculates represent an endemic European
clade that probably evolved onéRheniskBohemian Massif and reached the Iberian Plate only in the
Early Cretaceous.

The BalveBeckum locality in the Sauerland area (North RiWestphalia) provides insight into a
former Early Cretaceous upland environment. The fossiliferous sediments were deposited within a
deep paleo karst system in Devonian limestones (Massenkallgrandeltdated as Barremia#ptian

age by pollen and sporomorphs. Three major mammalian clades had been reported so far:
pinheirodontid and eobaatarid multituberculates, "symmetrodontar@iféllitheriurm), and dryolestids
(Beckumiaand Minutoleste3. Thedryolestids are among the youngest in the Northern Hemisphere

and demonstrate that they were more diverse in Europe in the Early Cretaceous than anticipated.
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According to the current hypothesis, the predominant ji@osphenic dryolestidans delayed the
emergence of tribosphenidans (stem lineage representatives of modern mammals with crushing tooth
function) in Europe. The discovery (in summer 2022) of a fpibesic mammalian lower molar with a
fully developed and deep talonid basin demonstrates that tribosphenidarexisbed with noR
tribosphenic cladotherians in Central Europe in the Early Cretaceous.

For the first time, the mammalian fossils from the Langenberg Quarry and from-Babkaim provide
insight into the Late Jurassi€arly Cretaceous turnover of mammal faunas in Central Europe.

Talk: Diversity and convergencies in the anterior dentition in Mammalia

v. Koenigswald, W1*Rose, K.D. 2

!Rheinischéd-riedrichWilhelmsUniversitat Bonn, Paldontologie, Nussallee 8, 53115 Bonn, Germany
2 John Hopkins University, Baltimore, US

* koenigswald@unrbonn.de

The mammalian dentition is composed of two functional areas: the anterior part for grasping food,
and the molar region for mastication. The anterior dentition experienced much less attention in
paleontological studies than the molar dentition. The morplgylaof molars is very indicative for
systematic and phylogenetic relationships.

The highly diverse anterior dentition is rich in cases of convergent evolution, by which phylogenetic
reconstructions are made more difficult. The obvious way for explaining convergences is postulating
the adaptation for a similar function. This has toreeonsidered. For an easier comparison of fossil
and recent mammals (Placentalia, Marsupialia and some Metatheria), the anterior dentitions were
classified in about 20 anterior dentition types (ADT). These types are not related to systematic units.
They ae based on the composition, size, and modifications of lower and upper teeth. But creating
types should never be an end in itself. It is of interest what kind of morphological characters and/or
reductions are shared by the taxa of very different backgrowmited in such a type.

Examples for taxa with enlarged lower incisors, or differentiated canines will be presented. The famous
saberteeth, which are celebrated in films as crucial weapons, also occur in herbivores obviously serving
other functions. Many herbivores reduced antarteeth continuously, although in earlier stages these
teeth were helpful in gathering food. Such a reduction certainly was no disadvantage. Other organs,
such as the tongue, lips, and a potential trunk were better suited for selective feeders. Oalgriftite
functional complex is considered can the anterior dentition be understood in greater detail.

Talk: Carnassial functional morphology in the Carnivora, Hyaenodonta and Dasyuromorphia

Lang, A.* Martin, T?

! Institute of Geosciences, Section Paleontology, Rheinische FrigtliiclmsUniversitat, Nussallee
8, 53115 Bonn, Germany

* andreas.lang@urbonn.de

The Carnivora, Creodonta (e.g., Hyaenodonta) and carnivorous Marsupialia such as Dasyuromorphia
evolved carnassial teeth, which are specialized for slicing meat. While the Carnivora are highly diverse
in terms of species and ecomorphology, the Hyaenodomémt extinct in the Miocene and the
carnivorous marsupials are restricted to just a few extant species. It has previously been hypothesized
that differences in carnassial functionality may have had an influence on the differing diversity
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between the three clades. To investigate the form and function of carnivoran, hyaenodont and
dasyuromorph carnassials, we used virtual 3D models basgd@®hscans.

A dental topographic analysis using ariaDNE, which quantifies the crown curvature, shows a decrease
of curvature correlated with increasing carnassialization in the lower carnassial teeth of all three
clades. This decrease of curvature is explained byceedse of crown complexity, as the convergent
trend of carnassialization is characterized by the reduction of crown structures, such as crests and
cusps. A 3D geometric morphometric analysis with a subsequent principal component analysis also
points to a gneral convergent trend of carnassial specialization in the Carnivora, Hyaenodonta and
Dasyuromorphia. This trend is characterized by carnassial blade enlargement and reduction of the
crushing talonid basin in the dimension of PC1. The distribution oésadtuthe dimension of PC2,
however, points to a specific carnassial shape only present in the Carnivora. Shape deformation within
the dimension of PC2 indicates a longitudinal elongation of the caniform carnassials and the
unspecialized feliform carnastaseen in herpestids and viverrids. An additional ancestral state
reconstruction points to a hypothetical ancestral carnivoran carnassial shape, which is characterized
by this elongation, in contrast to the hyaenodont and dasyuromorph ancestral conditiioh is
characterized by a shortening of the carnassials.

Measurement of the carnassial blade alignment, as approximated by the angle formed between the
blade and the longitudinal axis of the tooth, shows a general trend of a transversal blade alignment in
unspecialized carnassials and a parallel alignment icialed carnassials. However, within some
unspecialized carnivoran carnassials, a parallel blade alignment is also present. These carnassials show
a combination of primitive features, such as the presence of a crushing talonid basin, together with a
blade alignment which is typical for specialized carnassials. For these teeth, multifunctionality and
effective meat slicing capability is inferred. This combination is not present in hyaenodont and
dasyuromorph carnassials, and is probably linked to the ekimmyaof unspecialized carnivoran
carnassials.

Generally, a higher adaptive potential is assumed for carnivoran carnassials, as the parallel blade
alignment can be combined with the functional versatility of unspecialized carnassials. In the
Hyaenodonta and the Dasyuromorphia, there may begher selective pressure on the reduction of

the talonid crushing basin, as increasing carnassialization with a longitudinally aligned blade
approximates a condition where the multiple carnassials of the tooth row form a continuous blade.

Thus, althougharnassialization generally shows convergent adaptive trends, differences in form and
function are present and may have resulted in different adaptive potentidiss may have made
hyaenodonts more susceptible t o eincdpahilifytoiadaptev ol ut
to changing conditions.

Talk: A collection of ideas how taxonomy could better integrate the needs of the paleo-community
and become a well-delineated scientific discipline

Haug, J.Tx12

! Faculty of Biologyl,udwigMaximiliansUniversityMunich, Gro3haderner Stral3e 2, 82152 Plaregg
Martinsried, Germany

2 GeoBiaCenter of the_udwigMaximiliansUniversityMunich, Germany

* joachim.haug@aleoevo-devo.info

Taxonomy is usually considered a scientific discipline. Yet, when exploring this aspect it becomes clear
that some practitioners consider taxonomy as a set of rules, a number of conventions or even an art
form. Scientific disciplines can be recognized base specific sets of epistemological tools inherent

to the discipline that provide a sound philosophical frame that ultimately outlines this specific
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discipline. Taxonomy suffers in this aspect from the fact that it is a conglomerate of scientific (and
possibly some noscientific) practices. Therefore, it is necessary to formulate epistemological tools
for each of these aspects. In its current statxdnomy is in some aspects very challenging to apply to
organisms exclusively from the fossil record, at least it appears so to many practitioners. | will outline
some epistemological tools used in different aspects of taxonomy, and how they can be dpplied
fossils. A comparison shows that fossils are not necessarily more challenging to deal with than extant
organisms. Yet, it also demonstrates that it is important to differentiate which statements are made
based on which data set, or better which epistaoyical tool can be applied when. Some of these
examples relate to classical discussions such as the famous one between Mayr and Hennig. Their
dispute stems from the fact that they were referring to different epistemological tools, and both are

in fact rght. Using the right taxonomic epistemological tool for the right question allows 1) to
emphasize that scientific basis behind taxonomy and 2) improves the applicability of taxonomy to fossil
organisms.

Talk: Fossil coleoid cephalopods: The role of morphological character definitions in phylogenetic
inference

Pohle, A*?, Stevens, K, Fuchs, ¥, Hoffmann, R, Immenhauser, A.

! Institut fir Geologie, Mineralogie and Geophysik, Ruhiversitat Bochum, UniversitatsstraRe 150,
44801 Bochum, Germany

2 Bayerische Staatssammlung fiir Paldontologie und Geologie, Miinchen, Germany

* alexander.pohle@rub.de

Despite the iconic status of cephalopods in the fieldPafeatology owing to their rich fossil record,
phylogenetic approaches on this group have since long been lagging behind many other taxa such as
vertebrates or arthropod¢Neige et al. 2007)0nly recent years have shown increased interest and a
rising number of phylogenetic studies focusing on fossil cephalopods (e.g., Sutton et al. 2016; Bardin
et al. 2017; Pohle et al. 2022). In particular, coleoids are comparativehstdied in this egard (&

least for cephalopod standards), with repeated attempts to resolve relationships at different
taxonomic levelge.g., Sutton et al. 2016; Fuchs et al. 2020; Stevens et al..ID@Y)ite this progress,

many controversies and uncertainties remain. Here, we take a detailed look at the nature of the
involved characters, revealing recurrent problematic coding practices in previous studies that
potentially impact the reliability of thse analyses. The problems include inadequate logical
dependencies betweenehr act er s ( “ i n apiprihomolagisdtien$ where evitleace js ,
equivocal, or artificial character splitting. We show examples of how to solve these problems and
demonstrate how alternative coding schemes can impact inferred tree topologies. In light of recent
advances in Bayesian phgknetic techniques allowing to choose between a wide array of available
models, we raise the question whether model choice or alternative coding schemes matter the most
when the main interest is tree topologyniily, we give recommendations on how to make character
definitions comprehensive and detailed while being presented in aavglinised manner. We argue

that this will help with transparency, applicability, and reproducibility of character definitions,
particularly for taxonomic groups that have little previous morpholbgged phylogenetic work.
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Talk: Redescription of the holotype of Olivierosuchus parringtoni (BP/1/3849)
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Therocephalians were amcomorphologicallyvaried and diversaized group oftherapsidswith
widespread distribution during the late Permian and earliest Triassic periods. Here, we redescribe the
holotype of the therocephaliarOlivierosuchusparringtoni (BP/1/3849) from the Early Triassic
LystrosaurusleclivisAssemblage Zone in the main Karoo Basin of South Africa. The specimen includes
a complete skull, mandible, and the anterior portion of the skeleton. Previously unknown endocranial
features are described using higbsolution computed tomogrdpy (CT), including internal surfaces of
braincase and palatal bones, as well as soft tissue structures such as the brain and inner ear endocasts.
Comparisons with closely related therapsids permit a detailed comparative analysis of the brain and
inner earmorphology ofOlivierosuchus
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Skull of BP/1/3849, the holotype Gfiivierosuchus parringtonin right lateral view(A) Photograph
and(B) 3D reconstruction of the skull.

Talk: MolluscaBase, a way to treat taxonomic and nomenclatural challenges in a species revision
Wieneke, U*?

! Citizen Scientist, Hagen8tra3el8, 81418 Murnau, Germany

* stromboidea@gmail.com

Reviewing species is faced with several challenges. Besides finding the type specimens, historical
literature is essential. A chresonymy, a list of all occurrences of your considered species in the
literature, would be an essential starting point for a revision.

During the work for the gastropod chapter of th
(Schneider & Girod 2023), the authors realised that a revision of the Campanian gastropod fauna of
Northern Germany was needed, but it was not possible to dovtitisin the framework of the book

chapter. Besides searching for more collection material, the first steps included building a chresonymy

for each considered species. A chresonymy encompasses a vast range of information about a species:
Original name, theoriginal author, year of publication, relevant references, interpretation and
misinterpretations of other authors, potential genera where to put the species, and locality
information.

Building up a chresonymy is a challenging task. The needed information is usually hidden in the full
text. But only a few sources allow us to search the full text.
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An analysis of a test chresonymy Ghenopus buchiMinster, 1839 shows that only very few
references are found between 1930 and 1970. An extensive digitalisation of literature from before
1930 and after 1970 might explain that. But to support and as a good starting point for building a
chresonymy for maliscs, an authoritative database curated by experts does exist: MolluscaBase
(MolluscaBase eds. 2023), a member of the WoRWSrI¢l Record of Marine Species; WoRMS
Editorial Board 2023) family. It tries to contain all Mollusc taxon hames: marine, fresh water, and land;
fossil and recent; original name, actual taxon status, type locality, type stratum, original reference,
status reference, photos, and m facts. Available and missing information on MolluscaBase is
discussed. The case ©henopus buchs resolved.
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Talk: Extant crocodilian bone pathologies as a window to phytosaur paleopathology
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Palegathology is a powerful tool to reconstruct aspects of the physiologypatetecology of long
extinct animals. However, diagnosing ancient diseases is often not straightforward. Most studies on
bone physiology in extant vertebrates have been performed in humans or in domesticated animals
only. Nonetheless, physiological and ecolabidifferences should be considered between
phylogenetically remote groups.

The middle to late Triassic phytosaurs have an abundant anesamlpled fossil record making them

well suited for a largescalepalegathological study. Their striking ecomorphological similarities with
extant crocodilians, and their phylogenetic position as the sister group of archosaurs or as basal
pseudosuchians, make extant crocodilians an ideal analogue model. Here we presérdt tresdilts

of an epidemiological survey of skeletal pathologies in extant crocodilians.

This survey is based on first hand studies of 845 crocodilian specimens composed of 683 skulls, 92
isolated crania, 8 isolated mandible rami, and 65 skull fragments. Thecosal skeleton is
represented by at least one isolated bone in 127 specimemsindnum of one bone pathology has

been found in 349 specimens from which 57 % belong to the skull. Preliminary diagnoses show a
dominance of trauma in 42 % of cases from which 16 % are bone fractures. Infectious diseases make
up to 21 % of cases, jointsdirders 15 %, dental diseases 6 %, congenital malformations and metabolic
diseases represent 5 % each, possible neoplastic diseases 3 %, and the rest are ankylosed vertebrae.
The main pathologies of the cranium and mandibles are traumatic injuries, repinegé&0 and 43 %

of cases respectively, and interpreted as a consequence of intraspecific fighting and testtiwgpr

The appendicular skeleton shows 33 % of trauma (64 % being bone fractures), and 30 % of infectious
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diseases. Joint disorders and infectious diseases each affect the spine in 29 % of cases. Rib traumata
represent 42 % of observed pathologies, of which 91 % are fractures. The girdle structures show 43 %
of joint disorders and 39 % of infectious diseas@sally, 94 % of osteoderm pathologies are traumatic
injuries.

This review will provide comprehensive comparative data fealagathological study of phytosaurs.

Moreover, the presented data on crocodilian osseous pathologies will certainly be useful for future
palegpathological studies of archosaurian clades including dinosaurs.

Talk: ELECTRUM MUNDI - a sneak peek

Bock, B.L*!, Boudinot, B.E\?, Weingardt, M1, Troger, D!, Batelka, %, Li, D% Hammel, J.\p,
Beutel, R.G:
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Fossils represent the only
direct evidence of the
evolutionary history  of
organisms; therefore, it is
critical to determine the
geological source of biota |
bearing fossils. In 2020 the
Phyletisches Museum was
closed during the Covid crisis |
and thus offered the
opportunity to reorganize | &
material and clean storage V
space extensively, which lead
to a surprising discovery: An |
amber collection that had been |
unrecognized  for  several |
decades. Through the |
application of modern
morphological methods such as
synchrotion-radiationrmicro-
computed tomography (SRCT) and computer based 3D reconstructions, and chemical analyses such
as Fouriettransformed infraredspectroscopy (FIR), and radiocarbon datingfC quantification), we
were able to identify and sort 160 numbered and mostly mislabeled pieces of East African defaunation
resin (~145 years old), copal (~390 years old), as well as Baltic amber (~35 million years old) from the
museum collection. Within #h re-identified material, we define two new speciesdmphietomum
PMJ01* Weingardt, Bock & Boudingp.nov.( Psocodea: Amphi e nBahkistehad a e )
PMJ02* Batelka, Troger & Boak. nov. (Coleoptera: Mordellidae) from Baltic amber (Fig.), as well as
an ant neotype from copal source. Furthermore, we provide systematic reviews of the fossil record for
selected taxa, such as Nevrorthidae (Neuroptera), Curculionidae (Coleoptera) and especiall
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Formicidae. For Amphientomidae (Psocodea) a key to all extant and extinct spefmgtoéntomum
Pictet, 1854, as well as a taxonomic revision is provided. To draw attention to theigftered
problem of distinguishing between amber and other resins, we performed a series of qualitative and
quantitative common tests and discuss the history of amiére neotype and all new species are
available as 3D cybertypes from oI scan data, to further demonstrate the significance-GfTu

for phylogenetic palentology.

* a placeholder is used for the species epithet, to not creat@men nudum

Talk: Multi Light Imaging as a tool to capture fine details of compression fossils — dedicated hardware

and a convenient alternative

Schéadel, M. ¥
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Germany

Multi Light Image Collection
(MLIC)

e ,:gi Multi Light
Imaging

Photometric
Stereo

incl. light directions
("light point file")

Brontiss i e 9 5mm
High level overview of a Multi Light Imaging workflow: capturing multiple images with different
illumination settings (left side), processing using Photometric Stereo and visualization in form of normal
maps (right side).

In compression fossils multiple structures frequently overlie each other, making them difficult to
interpret. Therefore, one photographic image alone is often not sufficient to document every detalil.
Grazing light has long been used to highlight featurest fare not apparent from the color of the
fossilized material. In more complex fossils, multiple images using different illumination directions
(“Mul ti Light |l mage Collections”) mi ght be nee:
interpretative dawing is used to combine the morphological features in one view. However, aside
from producing a drawing, there are also digital techniques that can combine features from multiple
illumination settings into a single image. One such set of techniquesflecfaace Transformation
Imaging (RTI), which focusses on creating precise models of the reflective properties of surfaces, in
order to virtually relight scenes. Another technique is limited to recovering the shape of the surface
(Photometric Stereo). Botapproaches have been used to document fossils for more than 20 years,
yet they have never seen a widespread adoption. This is likely linked to the technology needed to
produce and process Multi Light Image Collections in an effective manner. With tbkesidyto-use
microcontrollers and 3D printers it is possible to construct custom hardware for macro photography
optics that allow to document even small fossils such as those of insects or other arthropods. However,
commercially available hardware can é@epensive and the construction of custom solutions can pose

a technological hurdle. Fortunately, it is possible to achieve similar results by changing the orientation
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of the fossil relative to the light source, which can be performed on a consumer gradiy@atbed
scanner. While being limited by the optics of the scanner, this can be an inexpensive and convenient
alternative to custom or commercially available ésded hardware.

Poster: Can we stay in touch? The importance of claws in reconstructing fossil behavior

Althoff, P*!, Hornig, M.K*2, Haug, J.B:#
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Panthera pardus 5 mm Pteradactylus anfiguus 1 mm Polemaetus bellicosus 10 mm

Visual Comparison of three claws fr@anthera pardug¢Felidae)Pterodactylus antiquuéPterosauria)
and Polemaetus bellicosu$leoaves).

The way extinct animals interacted with their environment and other animals, how they moved, caught
prey, etc. fascinates many scientists, but also the public. However, reconstructing the behavior of
extinct animals is challenging because it cannot bectlyeobserved. Cases of "frozen behavior",
where a fossil preserves a specific moment in an animal's life, such as predation, are rare and often
difficult to interpret. Another approach of reconstructing behavioral aspects of extinct organisms is to
compae the morphology of fossils with extant specimens in which behavior can be observed.
Structures that are firm enough to stand the test of time, but soft enough to shape through individual
use are particularly interesting for this approach.

A body part that can provide this are clavi@aws are present in most terrestrial and seaguatic
animals. Even some fully aquatic animals such as specific isopods have well developed claws. They are
a part of the body found in both fossils and extant animals. Cthatsare exposedo strong forces

grow along the logarithmic spiral (Mattheck and Reuss 1991) to a certain point to prevent fracture. To
investigate whether the shape of the claws can be used as a proxy for behavioral reconstructions, the
claws of different animal groups, including birds (Aves) and cats (Felidae), were analyzed. Based on the
results, we conclude that claws that do not have to withstand strong forces tend to grow less along
the logarithmic spiral. So what forces act on a clah® férce equation is mass times acceleration. For
example, amniotes that climb walls and pull their body weight up, or lightweight animals that run very
fast, show logarithmic claw growth. Néogarithmic claw growth can be seen in animals where the
clawsare not subjected to strong forces, such as saquatic birds like ducks (Anatidae). This close
association between claw function and claw shape suggests that claw shape could serve as an indicator
of behavior. A fossil's claw shape could indicate a fipdmhavior or environmental preference. This

can be an indication of flight, climbing, hunting or even running behavior. To apply this approach,
pterosaurianclaws from 5 species were analyzed. This analysis shows that the curvature of pterosaur
clawsis more similar to the claw curvature dig cats such as lions than thatlwfds of preysuch as

eagles. Lions use their clawspeciallyfor hunting larger prey, pulling themselves up their bodies to
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reach their throats. This indicates thatdirected pullingforce was applied to these claws. Some
pteroauriansmay have used their claws for agualpulling motion to climb cliffs or tree3his poster
shows how forces operate onto claws and how logarithmic growth can prevent fractures. This includes
different examples of claws and their observed use and also how this could provide new insights into
fossilbehavior

Reference:

Mattheck, C.& Reuss, S. 1991. The claw of the tiger: An assessment of its mechanical shape
optimization.Journal of Theoretical Biolod%0 (3), 323328
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Representatives of the group Polychelida, commonly referred to as-seapblind lobsters, are
nowadays only found in the deep sea, as the name suggests. However, the fossil record of the group,
reaching back into the Triassic (230 mya), presents a gititaibution with specimens from shallow
water habitats. Since the late Mesozoic, the group has lost most of its species diversity and its shallow
water living representatives. Here, we investigate whether the loss of species diversity within the
group iscorrelated with a loss of morphological diversity. We use outline analysis on the shield and
chela (propodus and dactylus respectively) of polychelidan lobsters as a proxy for their morphological
diversity. We conduct elliptic Fourier Analysis and analyzeaesults with principal component
analyses. We then test fossil and extant groups for their differences in morphological diversity. Our
results show that morphological diversity decreased significantly within the group over time.
Furthermore, morphospacoccupation shifted significantly from wide and bulky to slim morphologies.
This shift was likely coupled to a change in habitat use from shallow waters to the deep sea. The
different lifestyle of modern forms is therefore represented morphologicallythieumore, a distinct
difference in larval versus adult morphology can be recognized in modern forms, while we did not find
such a pronounced difference of morphology in the fossil record. We therefore conclude a more
expressed ecological differentiation teeen extant larvae and extant adults, compared to the
differentiation between fossil larvae and fossil adults. This increased disparity may be coupled to the
giant “ earyyceermeilcausvae found in modern for ms.

Poster: Not quite Edward Scissorhands — Quantitative morphology of crustacean chelipeds
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Crustaceans evolved already in the early Cambrian, but it took until the late Paleozoic before
crustaceans evolved that will be easily regarded as such by thexmert, namely the lobstelike
crustaceans. Their most striking features are the chelipgdsk appendages that distally form a
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grasping structure. These chelae, the distal part of the chelipeds, consist of a proximal part with a fixed
finger and a distal movable finger. Not only lobdlike crustaceans, but also some other lineages
evolved such grasping structures, for exampémaidaceans, which are closely related to woodlice.
We here explore the morphological diversity of chelae through time including |ebktecrustaceans,
crabs, but also tanaidaceans. We aim at identifying major factors that cause diversification. Major
factors seem to be ontogeny, functional coupling of the two different fingers, but also certain aspects
of ecology and phylogeny. Also the geological age seems to be an important factor as ebetipad
crustaceans did just start to diversify in the Mesix and also went through major turnover events.
Substitutions during turnover events seem to be coupled to repetitive events of convergent evolution.
As the chela is an i mportant “tool” for g@therin
it represents an important factor for reconstructing trophic interactions (and ultimately food webs),
functional morphology and behavioral aspects. The advantage of the here presented approach is that
it allows to include rather incompletely preserveaxbsils that are challenging to treat with a taxonomic
frame.

Poster: Fish remains from the Rhaetian (Late Triassic) of Winterswijk, the Netherlands (Pisces:
Chondrichthyes and Actinopterygii)
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In the active limestone quarry of Winterswijk (Eastern Netherlands) micritic limestone of Anisian
(Middle Triassic, c. 24%242 mya) age is being commercially exploited. In order to reach the Anisian
strata, an overburden of respectively Rhaetian (Lataséic) claystone, Rupelian (Early Oligocene) clay
and Late Pleistocene boulder clay has to be removed,; it is mostly discarded. In 2004, a large Rhaetian
(c. 208.05201.36 mya) operhaps L& Norian deposit consisting of blaclaystones was found isitu

in the northern face of the quarry. We sampled it in 2018/2019. The sediment appeared to contain an
abundancy of (very) small chondrichthyan and actinopterygian fish remains, viz. teeth (ichthyoliths)
and scales. It is the firg-situ find of Late Triassic fossils in The Netherlands.

Here, we describe this material. The most abundant taxon is the actinopter@yewiepis albertii

(both teeth and ganoid scales), followed in quantity by the chondrichthyesodus minimus
Furthermore, thepalegterygian actinopterygianSaurichthys longideremnd Birgeria acuminataand

some teeth of neopterygianSargodon tomicysLepidotes s p . and indeterminate
are recorded in addition to the chondrichthyaRhomphaiodon mingiParascylloides turneraand

s 0 midybodus cf. cuspidatus(senior synonym oH. cloacinus Chondrichthyan dermal denticles,
actinopterygian scales and gill rakers, tooth plates, and some fish bones were also found.

There is considerable faunal resemblance to the various localities from the Rhaetian of the British
Penarth Group, although it depends on the location whether chondrichthyans or actinopterygians
prevail in the samples. On average there are more chondny@rtiieeth present in the British samples
than actinopterygian teeth, which is opposite to the situation in Winterswijk. That might be explained
by different ecological circumstances, such as lower oxygen levels in bottom waters in Winterswijk and
freshwate input and/or changes in salinity in the UK.
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Poster: The morphology of mandibles of wood-associated beetle larvae
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A single tree provides a variety of living habitats to different beetles, both adult and immature, at the
same time. They can inhabit a living or a dead tree, a fallen or a submerged tree, live under the bark,
in the softwood, or the hardwood. Thereforey modern ecosystems, multiple trophic groups live
within a tree, and woodeeding beetle larvae lead lifestyles of softwood borers, hardwood borers,
fungusinfectedwood feeders, and submergeslood borers. Representatives of each trophic group
feed on diferent substrates with different chemical, nutritional and physical properties and are
exposed to different selective pressures. Therefore, waessdociated beetle larvae differ from each
other in certain morphological characteristics. To be able to feedhendifferent types of wood,
different shapes of mandibles evolved. For example, some fufegding larvae have additional setae

on the mandibles that help collect spores and hyphae. The hardwood borers havdikkisghndibles
used for boring the tunnis in the living hardwood.

We performed a quantitative analysis of mandible shapes to analyze the differences between
representatives opreviously hamed woodeeding trophic groups, both extant and fossil. Possibly
different trophic groups in wood already existed in the past. Based on the existing literature and
images of fossil specimens, we outlined the mandibles in the wegaphic pogram Inkscape.
Additionally, we added the outlines of mandibles ofainod predators feeding on wood borers, as

well. Furthermore, the pipeline of SHAPE processed and analyzed the outlines. Here, we present the
results of the SHAPE analyses.

Poster: First larvae resembling those of modern water crawling beetles in 100-million-years-old
amber
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Coleoptera (beetles) is a very diverse ingroup of Insecta, more exactly of Holometabola. Together with
other ingroups of Holometabola, more exactly Diptera, Lepidoptera and Hymenoptera, it is considered
as one of the “Big Four” concerning species dive

Of special importance is the larval phase, which all holometabolan insects need to go through before
reaching adulthood and which often lasts much longer than the time the animals spend as adults.
Beetles are nowadays abundant in almost every ecosystemy also occur in aquatic environments

such as lakes, ponds, or rivers. One group of aquatic beetles is Haliplidae (water crawling beetles), an
ingroup of Adephaga. The larvae and the adults spend most of their lifetime in the water. Larvae and
adults are both feeding on algae. While the adults are usually swimming, the larvae are mostly walking
over the surface of the ground. Larvae of water crawling beetles can be easily recognized by the
elongated trunk end. Up to now, these larvae have not been repdrigle fossil record. We herein
present the first larvae with close resemblance to modern water crawling beetles preserved-in 100
million-yearsold amber and additionally review all extant larvae. Based on dorsal illustrations we
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performed a quantitative shape analysis of the complete body with a total number of 41 specimens.
The results indicate a significantly larger morphological diversity in the extant fauna than in the past.
Furthermore, the occupied area of the morphospacetaf fossil forms lies fully within that of the
extant specimens.

Poster: Resurrection of the European Late Cretaceous ankylosaur, Struthiosaurus austriacuBunzel,
1871

Stumpf, S**, Schlaffer, B, Novak, F.A, VillalobosSegura, E, Kettler, C?, Kriwet, J*
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Struthiosaurusis a widespread European Late Cretaceous ankylosaur, with a stratigraphic range
extending from the Campanian to the Maastrichtian. Traditionally included in the family Nodosauridae,
Struthiosaurusis considered an example of insular dwarfism and is predicted to have reached a
maximum body length of up to three meters. As currently accepted, there are three species in the
genus:S austriacus S.languedocensiand S transylvanicusThe types speci€s austriacusrom the
Campanian of Austria is based oranial and postcranial remains of at least three individuals of
different ontogenetic stages and has attracted considerable research interest since its initial
description in the 19th century. Nevertheless, many questions still need to be clarified urg fut
research. Here, we present preliminary results from an ongoing study that sugge§ ¢hetriacus

could have reached a much larger adult body size than previously assumed. Together with hitherto
unknown morphological details, this has faaching mplications for better understanding Late
Cretaceous ankylosaur evolution and diversity.

Poster: A persistent misnomer: The curious case of the Paleozoic cephalopod Orthoceras
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The genus nam@®rthocerass widespread and weknown in the scientific literature and commonly
used to refer to museum specimens and material in private collections. However, the vast majority of
these identifications is likely incorrect and refers to a taxonomic concept thatbas officially
abandoned almost fifty years agMelville 1970; ICZN 1974prthoceras(and its many invalidated
alternative secondary spellings suchCGashocerosOrthocera Orthoceratites etc.) has a very long and
complex taxonomic history and was intensely discussed already a hundred yea(e.ggdlroedsson
1931; Teichert and Miller 1936pue to the originally much looser scopedrthocerasthe genus has

been used as a wastebasket taxon throughout much of its history, a practice that was intended to be
terminated with the fixation ofO. regulareSchlotheim, 1840 as type species by the International
Commission of Zoological Nomenclatui€ZN 1974)Ironically, the type species is unique and
peculiarly specialised amoregtocochleate cephalopods, as it is characterised by three longitudinal
impressions on the mature body chamber. The function of these impressions is unclear and the
suggestion that it may have helped the attachment of the soft body is unconvincing, asldt lsave

the question why this feature is absent and thus not needed in all other ectocochleate cephalopods.
In any case, this means that only species that bear these impressions can be assQrnibdderas

which reduces the number of valid speciestia genus to only three, all only occurring within a short
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time interval in the Darriwilian (Middle Ordovician) of Baltoscandia and corresponding e(katicger

2004) Although this information is not new, it is here presented as a reminder tpatemtological

community to motivate updating museum exhibits and to reduce incorrect literature references to
Orthoceras A Googl e Scholar search returned al most 1
but in most cases, these mentions can easily be replaced with higher level names. Specimens outside

the Middle Ordovician of Baltoscandia can most commonly be referred to as Orthoceratoidea indet.

or Orthocerida indet. To put it into perspective: the current practice would essentially equate to calling

every bipedalnora vi an Dlynamesauns . “
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Poster: Biotic Interactions in Deep Time - introducing BITE (PaleoSynthesis) project. Case study of
bivalves.
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Biotic interactions- positive, negative, or neutral are constant and unquestionable drivers in the
evolution of organisms, taxonomic groups, and ecosystems since the origin of life. Unfortunately, such
behavioral interactions between organisms are diffi to infer in the fossil record. Additionally, the
organismlevel associations or characteristic traces of fossilized interactions are the only direct
evidence of biotic interactions in deep time. Due to the complexities of identifying and recordtitg bio
interactions, the data available through existing databases of the fossil occurrences, although
extensive and accessible, commonly do not allow for exploiting the interaction information potentially
available.
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Here we introduce the Biotic Interactions in Deep THRITE initiative, through the support of the
PaleoSynthesis Project, a collaborative venture to develop a standardized way to compile and manage
the accessible data on ancient biotic interactions lbfygpes, from continental and marine settings in

the fossil record. Such efforts will lead to increased possibilities for quantitatively evaluating the
relative role of abiotic and biotic drivers of evolution through time. This database will be publicly
accessible and open for contributions from the broader scientific community after publication.

Bivalves are used as illustrative examples from BITE for tracing the biotic interactions in deep time, due
to their high fossilization potential and diverse functional roles in aquatic ecosystems. We review
examples of bivalves preserved in various formfadth antagonistic (prey and predators, parasites

and hosts, competitors) and neantagonistic interactions (symbionts and commensals).

Funding: the research was developed as a part of the PaleoSynthesis BITE workshop funded by the
Volkswagenstiftung, FriedriellexandefUniversitat ErlangeiNirnberg.
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The Madygen Geopark located in the Batken Region in southwestern Kyrgyzstan (Central Asia) presents
a tremendous geological and paleontological record spanning from the Cambrian to the Neogene. Itis
most famous for the midriassic Madygen Formation, a igne conservation/concentration
Lagerstatte for Early Mesozoic fossil plants, insects and vertebrates (Voigt et al. 2017). This up to 560
m thick succession of mostly figgained siliciclastics has been deposited in a fHaiwistrine
environment duringour sedimentary sequences showing distinct fining/coarsemimgard trends. It
preserves Eurasia’'s most -whdculaeandwasculas @antsnpatthavgte o f
evidence of animaplant interaction; a wide variety of invertebrate bodnd trace fossils; the richest

insect fauna of the Triassic with over 500 species from over 100 families in 20 orders, frequently
showing wing pigmentation patterns; a nursery ground for two types of freshwater sharks; several
actinopterygian and sarcoptegian taxa, being one of four Triassic localities worldwide yielding
complete skeletons of dipnoans; and at least six taxa of tetrapods including the oldest stem
salamander, a chroniosuchian and puzzling diapsids. Altogether, the Madygen Formation paovides
singular insight into the complexity or Early Mesozoic -ntarine ecosystems, both aquatic and
terrestrial.

In places, the Madygen Formation is unconformably overlain by fhpefiostrine deposits of the
Kyldtok Formation, which so far has yielded a typical Late Triassic flora and actinopterygian fish scales.
The following KamysBashi Formation, which may encpass the Triassic/Jurassic boundary, contains
abundant fossils of plants, bivalves, crustaceans and insects, partly also with pigmentation patterns
preserved, and a rich trace fossil assemblage.
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Paleosoil horizons have been documented in the Madygen, Kylétok and k&agishformations.
They generally become more abundant and less indicative of permanently waterlogged conditions
towards the top of the section, suggesting fluctuating water suppilitva general aridization trend.
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Poster: Neue Fundhorizonte auergewohnlich gut erhaltener Pflanzenfossilien in der Obertrias des
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Das Transantarktische Beckensystem lberliefert eine bis zu 4 km méachtige Abfolge paldozoischer und
mesozoischer Sedimentgesteine, die einige bedeutsame Fossilvorkommen enthalten. Von
besonderem Interesse sind permische und triassische Pflanzenfossikersowbhl in Form von
Verkieselungen wie auch in Kutikularerhaltung uberliefert sein kdnnen. Dies erlaubt besonders
detaillierte Untersuchungen zur Systematik, Biologie und Okologie der permischen und triassischen
Vegetation in den hohen Breiten Gondwand3ennoch sind wegen des enormen logistischen
Aufwandes und der herausfordernden Gelandearbeiten vor Ort nach wie vor viele Aufschlussgebiete
des Transantarktischen Gebirges nur unzureichend erforscht. Im Rahmen der 13. German Antarctic
North Victorialand Bpedition (GANOVEX XIll) 2018/2019 wurden bei geologischen und
paldontologischen Gelandearbeiten in verschiedenen Gebiete der Prince Albert Mountains neue
Vorkommen triassischer Pflanzenfossilien entdeckt und beprobt. Die meisten dieser neuen
Fundstellen béinden sich rund um den Timber Peak am Priestley Gletscher in den nérdlichen Prince
Albert Mountains.

Die artenreichste Abdruckflora stammt von einem kleinen, unbenannten Nunatak westlich Timber
Peak, und setzt sich zusammen aus finf Arten des Samenfarnvizidedgliumsowie breitblattrigen
Koniferennadeln Heidiphyllum elongatuiy weiteren Samenfarnblattern Dejerseya lobata
Linguifolium spp.) sowie auch den PollenorganeRtdruchus africanysund dispersen Samen
(Ferugliog der Dicroidium Gewachse. Saureaufbereitung eines weiteren, Pflanzenhakisben
Horizontes von diesem Fundpunkt hat zudem grbfangen hervorragend erhaltener Kutikulen einer
Dicroidium Art mit nadelartiger Beblatterung geliefert. Weitere Fundhorizonte sind entlang der
Gelandekante des Polar Plateaus suddstlich des Timber Peak aufgeschlossen; neben stark alterierten
Abdruckresten vomeidiphyllumund Linguifoliumgibt es hier ein artenarmes Massenvorkommen von
zwei Beblatterungstypereiner nadelartigen Dicroidium Art und einer schmalblattrigen
Linguifolium—mit den vermutlich dazugehérigen dispersen Samfeerijglioabzw. Carpolithu$ und

einer winzigenPteruchusArt. Dartiber hinaus wurde am Benson Knob in den Ricker Hills, stdliche
Prince Albert Mountains, eine weitere artenreiche Pflanzenfossilvergesellschaftung gefunden, die sich
aus viemDicroidiumArten, HeidiphyllumLinguifolium sowie Schachtelhalmen zusammensetzt.
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Die Studie dieser neuen Fundstellen ist von grof3er Bedeutung, da sie zeigt, dass die Triasfloren des
Transantarktischen Gebirges noch diverser sind als bislang bekannt. Unter den beschriebenen Taxa
finden sich Formen, die sich prazise Arten zuordnen lasSenen, die erst kirzlich aus der Obertrias
Sudaustraliens beschrieben wurden (Unverfarth et al. 2022). Darlber hinaus bieten insbesondere die
artenarmen Vergesellschaftungen ein grof3es Potential, Organzusammenhénge zu rekonstruieren und
so zu sogenanntep wh @Il e n't reconstructions® bei zutragen.
neuen Ergebnisse liefern uns eine bessere Kenntnis Uber die polaren Walder Gondwanas wahrend der
mesozoischen Warmzeit.
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The marine sedimentary sequences of &ly Jurassic anihte Cretaceous are characterized by the
widespread occurrence of black shale deposits, causegeyrbations of the ocean system. The
perturbations, commonly addressed as oceanic anoxic events (OAES), are linked to warm and humid
greenhouse conditions. These in turn are related to increased volcanic activity and related high CO
concentrations, exceeding our current levels of ca. 400 ppm by a factor ef3k.5In this session we

want to address the response of marine and continemtadsystems related to the environmental
disturbances of the OAEs. We therefore suggest a session which is focusthedoonirse and the

timing of environmental and biotic changes, across OAEs.

The following topics are of specific interest: a) Do we see major shifts in organisms with specific
habitats? b) What are the evolutionary patterns of planktonic and benthic organisms? ¢) Which groups
became extinct, which survived? d) Are the shifts amdlifications permanent? e) Are there specific
organism with a higher resilience? Contributions covering both continental and marine biota are
welcome.

Talk: Cretaceous Oceanic Anoxic Events — faunal and floral response of marine calcifiers
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The marine sediments of the Cretaceous are characterized by the widespread occurrence of black shale

deposits, caused by perturbations of the ocean system. Commonly addressed as oceanic anoxic events
(OAEs) these perturbations are linked to increased widcactivity. The resulting high €0
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concentrations exceed our current levels of ca. 400 ppm by a factor €8 X.5Here we address the
response of the marine calcifierslated to the environmental disturbances of the Cretaceous OAEs.

Diversity patterns of calcareous nannofossils, calcispheres, planktonic foraminifers and corals trace the
evolution of Cretaceous sdavel. Dasycladalean algae, larger benthic foraminifera, corals and rudist
bivalves document significant reductions at tleeel of the OAEs. Aragonitic or aragoriteminated

benthic carbonate producers are most affected during extinction events related to OAEs, and a general
trend of decreasing aragonite dominance throughout the Cretaceous has been observed. The demise
of aragonitic or aragonitalominated carbonate producers at OAEla (early Aptian) and OAEZ2
(CenomanianTuronian boundary interval) may be related to short episodes of reduced seawater
carbonatesaturation caused by sholitved injections of C@om large igneous provinces that initiated

the OAEs. The expansion of suitable habitats during episodes of high sea level and high temperatures
is thought to have controlled diversity patterns of calcareous nannofossils, planktonic foraminifers,
and coras rather than changes in seawater chemistry. An increase in the relative number of
azooxanthellate coral genera following OAEla and OAE2 suggests a disruption of photosymbiosis due
to high temperatures, although the relative numbers of azooxanthellate geocentinued to increase

during the Late Cretaceous, when global temperatures declined. Due to the short residence time of
major nutrients in seawater, these may have affected carboipatalucing ecosystems regionally, but

not on a global scale.

Talk: Ecological adaptation of marine biota across the Early Jurassic Toarcian Oceanic Anoxic Event
Mutterlose, J. *, Klopschar, M2, Niitzel, A3, Visentin, S

RuhrUniversitat Bochum, UniversitatsstraRe 150, 44801 Bochum, Germany

2Forderkreis Umwelktund Naturschutz Hondelage, Braunschweig, Germany

3 SNSBBayerische Staatssammlung fir Paldontologie und Geologie, Miinchen, Germany
“Dipartimento di Scienze della Terra, UniversititEano, Italy

* joerg.mutterlose@rub.de

We present new, highresolution bie and chemostratigraphic data (calcareous nannofossils,

a mmo n i {Ge) ®f the Barly Toarcian from an outcrop (Hondelage) in northern Germany. The three
data sets, which cover lithostratigraphically the uppermost AmaltheenkEormation (Upper
Pliensbachian) and the lower part of the Posidonienschiefer Formation (Lower Toarcian), allow a
calibration of the different stratigraphic schemes in ultra high resolution.

The base ofBQqgkxeursiore ghich defines thg Early Toarcian Oceanic Anoxic Event (T
OAE), coincides with the first occurrence of the calcareous nannofossil s@eeiaslithus superbus
crassusand Diductius constansThese events are biostratigraphically assigned to Thii®niceras
antiquum ammonite Biohorizon, the uppermost unit of thHgactylioceras tenuicostatummmonite

Zone. The top of the -DAE has been assigned to tk#eviceras exaraturammonite Subzone
(Harpoceras serpentinuammanite Zone) of the Lower Toarcian.

The extreme impoverished nannofossil and ammonite assemblages of the latest Pliensbachian are
interpreted in the context of a cooling event, primarily effecting the calcareous shelled primary
producers. The onset of the@AE in the Early Toarcian pattes this cooling and is related to a
subsequent warming. This climatic shift caused a bloom of diverse and rich opportunistic nannofossil
and ammonite taxa in the Early Toarcian. Nannofossil abundances were controlled by an increased
nutrient availability.The rapid evolution of hildeeratid ammonites, which started in the lowermost

part of the FOAE, is related to their adaptation to a shallow water dwelling habitat. The mass
occurrence of the earliest hlmplanktonic gastropods in the lowermost part obtirOAE is interpreted

in the context of impoverished ocean water oxygenation, which in turn triggered the evolution of a

new ecological strategy.
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The basal part of the-DAE is marked by a) the evolution of holoplanktonic gastropods, b) the radiation
of hildoceratid ammonites, and an abundance decrease of the amnDatittylioceraspp. and ¢) an

increase of shallow dwelling calcareous nannofodsilth@ringiuspp.). After Mutterlose et al. (2022).

Reference:

Mutterlose, J., Klopschar, M. & Visentin, S. 2022. Ecological adaptation of marine floras and faunas

across the Early Jurassic Toarcian Oceanic Anoxic Eventase study from northern Germany.

Paleaeography, Palealimatology,

https://doi.org/10.1016/jpalec2022.111176

Paleacology

602, 111176.

Talk: Biotic response to the Toarcian anoxic event - the evolution of holoplanktonic gastropods
Nitzel, A*1, Teichert, &, Schulbert, G, Merkel, A2, Munnecke, A%, Mutterlose, J?

1 SNSBayerische Staatssammlung fur Paldontologie und Geologie, RMFsgderStralke 10, 80333
Minchen, Germany
2 GeoZentrum Nordbayern, PalaoUmwelt, Erlangen, Germany
3 RuheUniversitat Bochum, Bochum, Germany
* nuetzel@snsb.de

The evolution and origin of holoplanktonic gastropods (spending their entire life in the plankton),

which are common in Cenozoic marine sediments, is poorly understood. The putative holoplanktonic
speciesCoelodiscus minus has been described from Early Jurassic sediments from Gernfduay.
stratigraphic i
which defines the Early Toarcian Oceanic Anoxic EveDAE) on a global scale.
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The diagnosis of a holoplanktonic lifestyle is based on circumstantial evidence: Putative holoplanktic
fossil gastropods are small, thahelled, they commonly appear in anoxic or dysoxic facies devoid or
largely devoid of benthic faunas. They are commdatyning monospecific assemblages or are the
dominant species in impoverished assemblages. The best example for such a gast@paihigtus

that is missing in the Pliensbachian of Germany but becomes highly abundant, sometimes rock
forming, in the EarlyToarcian anoxic Posidonia Shale. This species is still abundant in the Upper
Toarcian of southern Germany and becomes less abundant in the Aalenian when benthic assemblages
became more diverse indicating the cessation of anoxia. Further putative holophanlgenera
(Tatediscus Pterotrachea Globuliropsis Simoniceras Freboldia have been reported from the
Pliensbachian/Toarciamansition of Germany, England, Luxembourg, and the Canadian Arctic. Only
Freboldiahas a prelurassic fossil record (Middledssic).

We hypothesize that the-DAE triggered the evolution and proliferation of the holoplanktonic lifestyle

in gastropodsThe evolution from benthic predecessors via heterochrony was most likely related to
increasingly gsoxic conditions causing hostile conditions for benthic organigriaphonomic bias
cannot be excluded, especially low grade bioturbation or the absence of bioturbation in the Posidonia
Shale may have favoured the preservation of these extremely-ghilled, fragilegastropods.
Independent evidence for this scenario comes from the calcareous nannofossil record in a section in
southern Germany, where nannofossils are absent in theedpiensbachian, but very abundant in

the Lower Toarcianthe same pattern as recorded for the gastropgdminutus

Poster: Late Jurassic elasmobranch fishes

VillalobosSegura, E.** Stumpf, St, Jambura, P:2 Begat, A2 LopezRomero, FA.*, Amadori, M1,
Kriwet, J!

! Faculty of Earth Sciences, Geography and Astronomy, Departmétdledtology, Evolutionary
Research GroupJniversity of ViennaJosefHolaubekPlatz 2, 1090 Vienna, Austria

2Vienna Doctoral School of Ecology and Evolution (VDSEE), University of Vienna, Austria

* elasmol77@gmail.com

Elasmobranchs (sharks, rays, skates) represent one of the most successful vertebrate groups, spanning
a long geological time and continuously occupying essential roles in the food chain as predators and
regulators of other groups. Notwithstanding recenteahpts to improve our knowledge of shark and
batoids (rays and skates) paleobiodiversity patterns, our understanding of phylogenetic relations of
fossils taxa during extended times of their evolutionary history remains inadequate. Although the Late
Jurasgi-Early Cretaceous interval (1890 Ma) represents one of the main transitional periods in life
history, this interval has received little attention in the case of elasmobranch fishes. Based on the fossil
record, both sharks and batoids were already gasitognizable by this time, and representatives for
both clades were already present, seemingly undergoing a phase of increasing diversification during
this period, eventually displacing more plesiomorphic groups like the hybodonts, but also supposed
stemgroup members such as the Synechodontiformes.

We present a comprehensive morphological revision of several fossil taxa with relatively well
preserved remains (skeletal remains) within a systematic framework and, for some of the fossil taxa,
the first attempt to place them within a phylogenetic contex®ur study is based on a new
morphological character matrix produced from the revision of several holomorphic specimens housed
in different European collections and expands with the inclusion of previously published matrices,
including not only Mesozoicaka but also Paleozoic and Cenozoic taxa. Parsimony, maximum
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likelihood, and Bayesian approaches are used, aiming to provide a fresh outlook and a complete
picture of the phylogenetic relations of these extinct elasmobranchs.

This research was funded in part, by the Austrian Science Fund (FWF) [P 33820, P 35357B].
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The Cenozoic floral and faunal history in Central Europe is documented by a wealth of fossil records
providing key information on the evolution of continental ecosystems, biodiversity and climate change.

The fossil assemblages of this region are particularly valuable for the study of past biotic turnover and
relationships among the floristic and faunistic regions of Europe. Special significance of this region
arises from the shifting influences of the Notlantic maritime and the Eurasian continental climate
during the Cenozoic environmental changes. In addition, the widespread occurrence of Pleistocene
landforms, glacial deposits, and river terraces allows direct relationships to be established between
the fossil record, landscape history, and specific glacial cycles.

However, spatially and temporally highly variable depositional environmémthiding the erosive
impact of Pleistocene ice sheets, have left a complex and fragmentary record of fossil assemblages in
this region. The resulting gaps in the fossil record constitute a major challenge for the stratigraphic
classification of individudossil assemblages as well as their paleobiogeographical linkage.

We invite contributions for a session on Cenozoic fossil assemblages from Central Europe to discuss
their evolution in the context of shifting climate and biogeography. We appreciate contributions on
the following topics: Biostratigraphpalececology, evolution and biostratigraphy of special fossil sites

or special groups of animals, plants and other biotic remains, based on various analytic approaches.

Talk: Palynological studies on biostratigraphy and paleoenvironment of the Pleistocene in Thuringia
Hofer, D*1, Stebich, M!, Lauer, T2, Katzschmann, E.

!Senckenberg Research Station of Quateralemtology, Weimar, Germany

2 Eberhard Karls University, Tubing&grmany

3 Thuringian State Office for Environment, Mining and Nature Conservation, Weganany

* dana.hoefer@senckenberg.de

A joint project at the Senckenberg Research Station of QuaterRalgmtology funded by the
Thuringian State Office for Environment, Mining and Nature Conservation provides new insights into
the biostratigraphic classification of Lower to Middle Pleistocene vegetation successions. The aim of
this work is a better understanalyy of Quaternary vegetation dynamics and climate variability as well

as spatial and temporal subrosion events within the biogeograginitatic bridge region of Central
Germany. Furthenore, the investigations intend to clarify existing uncertainties in the correlation of
local stratigraphically recorded warm and cold phases of central Germany with supraregional standard
profiles.

The majority of the investigated sediments are located in northern Thuringia in the Unstrut (E, F) and
Helme (D, G) catchment areas. In total, 23 partly fragmentarily preserved interglacial sequences were
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found, which in parts can be assigned to the same time periods. Highlights of the palynologically
investigated cores of Mohra (A), Voigtstedt (G) and Esperstedt (E) could be correlated to the pollen
data of the interglacials of Osterholz, Augustovian, Hotsteinian. In the alluvial zones of the Unstrut

and Helme rivers numerous exploratory drill cores were palynologically studied and assigned
predominantly to the Saalian complex. The most complete core of FB Art 1/2020 (F) resulted in a total
of three pos-Elsterian interglacial sections. Eight infrared radio fluorescence dating results support
the biostratigraphical assignment of the two younger interglacial sections to MIS 7a and ¢ and suggest
a classification of the oldest warm phase preserved in the ¢o MIS 9. Clear parallels can also be
seen by comparing with the pollen data of the Neualbenreuth Maar, whose sediments comprise a
complete sequence from MIS 8 to MIS 5 in superposition. Thus, the profile of the core FB Art 1/2020
is the first evidencef the interglacials of MIS 9 and MIS 7 in stratigraphic superposition in Thuringia.

The synopsis of the collected palynological data enables a classification of the investigated sediments
ranging from younger Lower Pleistocene through Cromerian, Holsteinian, and Saalian archives to the
Holocene. In addition to the palynological resulteyading new insights on Quaternary vegetation and
climate history, the new data shed some light on the spatial and temporal heterogeneity of the
subrosion processes in the Werra valley and the large subrosion depressions, which overlay the salt
slope southof the Harz and Kyffhduser mountains.

@ Position of investigated drill cores and outcrops in Thuringia
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Talk: Did the Arternian interglacial immediately follow the 0.9 Ma event within the Early-Middle-
Pleistocene transition? — clues from the Muscheltone macroflora of Voigtstedt, Thuringia

Kienast, F:!

! Senckenberg Research Institute and Natural History Museum, Research Station of Quaternary
Palemtology, Am Jakobskirchhof 4, 99423 Weimar, Germany

* frank.kienast@senckenberg.de

At a site near Voigtstedt in the Northern Thuringian Basin,itkerglacial sedimentary sequences are

preserved in superposition. Poll en data all owe
interglacial, represented as type sequence by thesa | & dzal O K S(shélchyS deposits, and of
a younger ‘Voigtstedtian’ i [n§ reY igbafny Gore) segpanees e r v e ¢

(Erd 1965). Thé.ehmzonesequence revealed, in its lower part, a rich early Middle Pleistocene
vertebrate assemblage and is regarded as a reference for this stage in EKedplee(1965). For the
Arternian sequence, more recent muttisciplinary studies suggested a late Early Pleistocene age, i.e.,
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as old as or older than MIS 21 based on biostratigraphical findings and a magnetization dominantly
inverted throughout the sequence placing it into the Matuyama chron ofggakeanagnetic record
(Maul et al. 2013).

The here presenteghaledbotanical results draw upon macroscopic plant remains preserved in the
Muscheltonesequence, which consists of clayey and silty sediments indicating lacustrine sedimenta
tion with temporal fluvial influence (Maul et al. 2013). Altogether 135 plant taxa were identified from

a total of about 16,000 macrofossils mainly originating fromadiguand marshland plants with only a
small input of terrestrial taxa. Considering the Early Pleistocene age of the Arternian-tioaarthe
relative low percentage of extinct species suchAdisma plantageminima, Stratiotes brevispermus,
Scirpus atroviroides€leocharis praemaximowiczii, Ranunculus gaileasid,Oenanthe mazovices
remarkable. Erd (1965), in his first analysis of the Voigtstedt pollen record, concluded from the sparsity
of Tertiary relict taxa that a prolonged and profound cold stage must have occurred prior to the
deposition of theMuscheltonesequence resulting in a largeeale extinction of thermghilous plant

taxa. Macroflora with corresponding stratigraphic position are preserved in Augustovian deposits in
NEPoland (StachowieRybka 2011) and in a clay quarry near Korchevo in Belarus (Mamakova & Rylova
2007), both resting on the oldest till in the respective study arehe Nidanian in Poland and the
Narevian in Belarus. Consequently, both floras formed during an interglacial that immediately followed
the first profound glaciation in Eastern Europe correlated with MIS 22. Similar species compositions at
the three sites suggst a more or less coincident time range of deposition. All the extinct species
recovered in the Arternian assemblagere also detected in the Augustovian and partially in the
Korchevian macrofloras with few other extinct species not present in the Arternian record. The scarcity
of Tertiary relict taxa in both, the old pollen and the recent macrofossil data of the Aatesequence

and the analogy with Eagturopean macrofloras assumed to have formed directly after MIS 22 make
it reasonable to correlatehie Arternian Interglacial with MIS 21 and place the studied assemblage into
a pivotal period of the Quaternary environmental evolutierthe culmination of the Earlividdle
Pleistocene transition. Spanning marine isotope stage224he period directly por to MIS 21 was

the longest and harshest cold phase hitherto as it was the first cold stage that followed the 100 kyr
cyclicity. Corresponding with the cold maximum of MIS 22 (about8380kyr), the 0.9 Ma event was
characterized by the first major Hdiup of global ice volume. As result of the laiggmale extinction of
thermophilous plant taxa during this event, the Arternian flora was considerably depleted in
comparison to earlier warm stages.

References:
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Talk: Paleobiogeographic relationships between the Eocene Fossillagerstitten Messel (Germany)

and Green River (USA)

Wedmann, St?

! Senckenberg Research Station Grube Me&mhckenberg Research Institute and Natural History
Museum Frankfurt, MaiistalRe35, 64409 Messel, Germany

* sonja.wedmann@senckenberg.de

The Eocene Fossillagerstatten Messel in Germany and Green River in the USA have each yielded
numerous welpreserved fossils, among them many thousands of insects (e.g., Grande 2013,
Wedmann 2018). Insects offer insights both into the evolution of therdiyeof different insect
groups and into paleobiogeography (e.g., Archibald et al. 2011; Wedmann 2018; Wedmann et al.
2021). Both Eocene fossil sites had a warm climate aflatitdides and could serve as natural analogs

of our future climate with high lels of C@(compare Burke et al. 2018)ntil now, two insect genera

have been identified that occur in Messel as well as in Green River. The extinct giant ants belonging to
the genusTitanomyrma(Hymenoptera: Formicidae) have been found to be present both in Messel
and in Green River (Archibald et al. 2011). Giant ants were shown to be thermophilic and the
distribution in North America and Europe implies that migration took place during a hygveréh
episode in the beginning of the Cenozoic (Archibaldle2011). Only recently, the peculiar, extinct
genusEospinosubelonging to the stink bugs (Heteroptera: Pentatomidae) was recorded in both fossil
localities. These bugs have prominent spines on the body which function might be defense against
predators (Wedmann et al. 2021). These taxa documéngether with someother records- strong
biogeographic ties between Green River and MesBekiatis (2014) outlined scenarios for the
biogeographical development among the Northern hemisphere landmassegydhe early Cenozoic.
Archibald et al. (2011) inferred that for thermophilic insect taxa like giant ants intercontinental
migration might have been possible during hyperthermals of the early Paleogene.

References:
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Modern trace fossil research has profited, among others, from more rigorous documentation by means
of surface models, application of quantitative approaches, detailed investigation oftnaaeEmaker
relationships and new actualistic studies (neoichno)obut also from new ichnofossil discoveries, re
investigation of known occurrences and improved accessibility of ichnological data through digital data
collections. This PalGes session is open for invertebrate and vertebrate ichnology studies and those of
related fields(paleoecology, sedimentology, functional morphology and ethgldlgst also include
ichnological data

Talk: The beetle boring Pectichnus multicylindricus — formation, host response, and distribution
RoRler, R. %2 [dedicated to the memory of Markus Bertllng
! Museum fir Naturkunde Chemnitz, Moritzstral3e 20, 09111 Chemnitz, Germany

2 Institut fur Geologie, TU Bergakademie Freiberg, Germany

* roessler@naturkundehemnitz.de

Larval tunnels in conifer wood, Permian, Crock/Germany

4 1 *\

- TE RN \ .
nifer wood, closed due to callus formation, Pennsylvanian, Zo fatevka, Ukraine

The feeding tracéectichnusnulticylindricus known from the wood of Late Paleozoic conifers and
caused by the larvae of early beetles, is documented with new finds for three more occurrences of
CarboniferousPermian sedimentary basins in central and southeast Europe. As a result, we can trace
the dratigraphic range of its first occurrence to the late Carboniferous (Stephanian, Gzhelian). The
results underscore the ecological importance of insects even in very distant terrestrial habitats in
Earth's history. Since both conifers areklles first appeared in the late Carboniferous and the feeding
track seems to be restricted to conifers, the late Carboniferous is probably close to the highest age of
their appearance in Earth's history. Furthermore, the new finds extend the paleogdugrap
distribution from RhinelandPalatinate over central Germany, Northern Bohemia, Southern Poland,
and Eastern Ukraine to the Northwest of China. The recognition value of the typical feeding track gives
reason to hope for further evidence in petrified web@ollections of other geological periods and
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regions. The conifers living during the formation of the boreholes show multiple reactions, such as the
formation of callus tissue from the vascular cambium or from the medullary rays, which can lead to
the partial or complete closure of the wound and ftindividual boreholes. Furthermore, the tracheids

adjacent to the borer ducts show intense swelling and lumen reductions, which indicate fungal

infestation | eading to selective delignification
References:
Feng, Z. Wang, J ., RoBI er , R. , Slibcprihgérxa\,iealan A. &

intricate network of ecological relationshigdature Communication®, 556.
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in early Permian conifers from Germamaldontologische Zeitschrfi8 (3), 409421.

Talk: First record of dinosaur trackways from Kyrgyzstan, Central Asia

Kogan, I. ¥2, FlannerySutherland, F, Trubin, Y*5, Falkingham, B, Winkler, A% Donner, D%, Krylov,
K.5, Pokhaznikova, A, Derbisheva, M, Kapitany, T, Dudashvili, A
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3 University of Bristol, UK
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" American University of Central Asia, Kyrgyzstan
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®Tian Shan Geological Society, Kyrgyzstan

* kogan@naturkundechemnitz.de

Jurassic and Cretaceous sedimentary successions of Central Asia have yielded a variety of dinosaur
fossils. In particular, body remains of theropods, sauropods and ornithopods have been identified in
the Cretaceous deposits of Kyrgyzstan. In contrast,sgingan tracks that provide further insight into

the biogeography andbehaviorof their producers have previously been described only from the
neighbouring countries.

We report on the first evidence of dinosaurian footprints from Kyrgyzstan found in the surroundings
of Mayluu Suu (Jal#lbad Region, Southwest Kyrgyzstan). The area is characterized bgdalge
folding of Mesozoic and Cenozoic sediments and, as arégurequent landslides along the dipping
unit boundaries. This leads to periodic appearance of new outcrops including potential trackway
surfaces.

The studied surface iseferred to the Nichkesai Formation, which is dated as Campanian
Maastrichtian by bivalves. It is formed by sandy limestone and interpreted as tidal flat deposits subject
to periodic subaerial exposure. The surface has been exposed by a landslide thaede@enozoic
cover and was discovered by the last author in 2001. Measurements, stratigraphic and
photogrammetric documentation were undertaken in 2022 (Flanffeugherland et al. 2023).

The 100 m long and maximally 15 m wide slope dipping 30° to the north exhibits at least five
longitudinal series of regularly distributed pairs of impressions. The bpteserved imprints show
tridactyl morphology. Trackway 1 consists of nineg2cm lag impressions that are removed from

one another by about 80 cm longitudinal distance. Trackways 2 to 5 are composedaf(frhximally

27) cm long imprints longitudinally spaced by about 60 cm. The anatomical fidelity of the imprints is
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insufficient as to conclude whether the larger tracks derive from another taxon or conspecific larger
individuals. Body length is estimated to about 4 m in the case of trackway 1-8r&l8 in the case of
trackways 25. We consider large neawvian theropals or ornithopods to be the possible trackmakers,
with a preference for theropods because of the diverging orientation of the footprints.
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Talk: Revision of a most diverse tetrapod ichnoassemblage from the Buntsandstein (early Anisian,
Middle Triassic) of Germany
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! Museum fir Naturkunde Berlin, Leibfizstitut fir Evolutions und Biodiversitatsforschung,
Invalidenstral3e 43, 10115 Berlin, Germany

2 Saurierwelt Palaontologisches Museum, Neumarkt, Germany

3 Institute of Paleobiology Polish Academy of Sciences, Warsaw, Poland

4Institut fur Biologie, HumboldUniversitat zu Berlin, Germany

* lorenzo.marchetti@mfn.berlin

The Anisian is characterized by the definitive recovery of terrestrial faunas after tHeerntdan mass
extinction. One of the most significant examples is the tetrapod ichnoassociation from the
ChirotherienSandstein Member of the Solling Formation, M&d@untsandstein, central Germany,
dated as early Anisian. This unit includes the famous Winzer quarry near Hildburghausen, which is the
type locality of Chirotheriumand a subject of numerous studies and analyses of this footprint
assemblage, a worldwideeference for ichnological research. Conversely, a different locality at
Hildburghausen belonging to the same unit, the "Badeanstalt", has never bestndied after the

first description and documentation by Rihle von Lilienstern (1939). We reviseitfisabmaterial, a

14 n? composite marly surface with footprints preserved in convex hyporelief, sorting the trace fossils
by means of morphological preservation and employing digital photogrammetry. Results evidence the
presence of a diverse archosaurorpbr ichnofauna with Chirotherium barthji C. sickleri
Isochirotherium herculjsl. soergeli Synaptichnium pseudosuchoidedBrachychirotheriurh a n d
Rotodactylus matthesiAnother abundant diapsid footprint Rhynchosauroides schochardiihile

those of therapsids, such Bécynodontipus geinitaind cf.Procolophonichniuras well as the probable
footprints of stem turtles assigned ©helonipus torquatysare less common. This is the most diverse
tetrapod ichnoassociation from the Middle Buntsandstein.rbtwver, its composition differs from the
Winzer quarry ichnoassociation, because of the occurrence and abundariRByothosauroides
Chelonipuand swimming traces, which are absent at the latter locality. Also, chirotheriid footprints
are more diverse at the "Badeanstalt” locality. Interestingly, the footprint preservation differs
significantly, because of the larger number of deformed tracksslidihg traces at the "Badeanstalt”
locality. This may be due to a different depositional environment. Tha tnack surface at the Winzer
quarry locality represents a characteristic fluvial environment, whereas that from the "Badeanstalt"
could possibly be indicative of a more distal environment, more similar to the overlying Muschelkalk
facies. The tetrapod ictoassociation clearly evidences a complete recovery and reconstruction of the
fauna after the eneéPermian mass extinction, and is of exceptional interest because of its diversity,
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paleoecology and one of the first ichnological records suggesting a purported occurrence of stem
turtles, which will be subject of further studies.

Reference:

Ruhle von Lilienstern, H. 1939. Fahrten und Spuren im Chirothe€Samdstein von Sudthiringen.
Fortschritte der Geologie und Paldontolofj 293-387.

Talk: The archosaur ichnogenus Brachychirotherium(Chirotheriidae) — a reappraisal of purported
Middle Triassic representatives
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Brachychirotherium(A¢B) and new ichnogenus ¢) for comparison. (AB. hassfurtense(B) B.
thuringiacum (C)'B." hessei(D)"B." paraparvum (E)"B." circaparvum(A;B) Hassberge Fm. (Upper
Triassic, Carnian), Germany. (C) Roet Fm. (Middle Triassic, Anisian), Germany. (D) Vossenveld Fm.
(Middle Triassic, Anisian), The Netherlands. (E) Grés Inférieurs (Middle Triassic;LAdisian),

France.

The ichnogenu®Brachychirotheriumwas introduced by Beurlen (1950) based on pes and manus
imprints from the Coburger Sandstein (Hassberge Formation, Upper Triassic, Carnian) of northern
Bavaria. It has a characteristic morphology including a wide pentadactyl pes imprint with short, broad
digits and small claw traces, an oval impression of the digit V basal pad and digit proportions with pedal
digit IV < Il (Fig.-8). Subsequently, different authors identifi@tachychirotheriunfrom Lower

Middle Triassic eposits of the Germanic Basin, but these earlier occurrences were controversial
among ichnologists.

A comprehensive revision of material from Germany, France, The Netherlands, and Italy reveals
significant morphological differences between the Upper Triassic type specimens and purported
LowerMiddle TriassiBrachychirotheriunspecimens. It appears that several ichnospecies formerly
assigned t@Brachychirotheriumsuch a88. hesseB. paraparvumB. praeparvumB. paeneparvunB.
circaparvum andB. pachydactylunconstitute a distinct chirotheriid ichnogenus that will be formally
described and introduced by the authors in a paper in preparation (Fi). Significant morphological
differences fromBrachychirotheriunare the more plantigrade pes imprint, which shows similarities
with Synaptichniunby its tendency towards ectaxony and the presence of an elongated pedal digit V
impression showing a phalangeal portion. In contrast, Late TriBsaahychirotheriunis mesaxonic,

with a functionally tridactyl appearancand has a short oval pedal digit V impression lacking a
phalangeal portion. Furthermore, the latter has a relatively smaller manus imprint.

51



Potential trackmakers of the new ichnogenus are 4coown group or crown group archosauriforms
with a conservative pes morphology. Biostratigraphically, the new ichnogenus overlaps the
stratigraphic range of theChirotherium barthiiand AtreipusGrallator biochrons (Nonesian
Berdyankian) that can be crassrrelated with the Anisiathadinian.

Reference:

Beurlen, K. 1950Neue Fahrtenfunde aus der frAnkischen Tridsues Jahrbuch fiir Geologie und
PaldontologieMonatshefte1950, 308320.

Talk: Procolophonichniunfrom the middle to late Permian of the North German Basin
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Cooccurrence of large burrows with notable claw marks and small reptile footprints on a bedding plane
from the late Middle Permian succession exposed in Mammendorf quarry, Hohe Borde, central
Germany.

Here we describe trackways, trample grounds, couples and individual footprints of a small reptilian
trackmaker from the Mammendorf Quarry tracksite close to the city of Magdeburg (S#xwait,
Central Germany). The tracks occur within a successionhtfgigy and red siliciclastic rocks which
represent a wadlike deposition system and are assigned to the Elbe Subgroup of the North German
Basin. The small footprints quite commonly-a@ccur with 10 to 28 cm wide scratches and burrows of

a larger trace prducer on the same bedding plane. In their morphology, the footprints are largely
similar to reptilian tracks of the nearby Eisleben Formation outcrop area (SE margin of the Harz
Mountains) and can be assigned to the ichnogeRuscolophonichniumWe compare the trackway
patterns of Procolophonichniunfrom Mammendorf to those of similasized Permian reptile track
types and note a certain similarity ¥aranopusand Erpetopudrackways that might be explained by

a (remote) phylogenetic relationship of their producers.
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Poster: An exceptionally diverse tetrapod track assemblage from the late Permian of SW Germany
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In the late Paleozoic late Permian (Wuchapingian/Changsingian) the subtropical shallow Zechstein Sea
covered large parts of northern and central Europe. While its aquatic fauna is well known, our
knowledge of theassociated terrestrial fauna of the coastal lowlands is mainly restricted to washed
body fossils in nearshore marine deposits (Haubold & Schaumberg 1985). Remains of autochthonous
to parautochthonous faunal and floral elements, on the other hand, ateemely rare. In 2020, a

hiker discovered a wepireserved fossil footprint measuring almost 22 cm in length in Zechstein red
beds from the boundary of the Rothenberg and Annweiler formations near Eschbach, southern
Palatinate (Rhinelan®alatinate, SW Gerany). It was the first evidence of its kind in Germany and

led to systematic fossil exploration in the ar@airing three years of excavation abundant trace fossils
and sedimentary marks could be uncovered. Besides plant remains such as conifers and plant roots,
and invertebrate trace fossils like feeding traces and dwelling structures of insects, worms and
crustaceans, especially the tetrapod ichnofauna of the terrestrial Zechstein could be considerably
extended. The trace fossils of the Eschbach Zechateipredominantly preserved in very fiugeained
red-beds representing deposits of slowly flowing water, which headed in narrow and shallow channels
towards the nearby Zechstein Sea. The muddy substrate preserved the tracks of a diverse tetrapod
fauna that frequented such freshwater sites. Five morphotypes and footprint taxa can be distinguished
so far. Track type | belongs Rachypesnd is the first evidence of the presence of large pareiasaurian
parareptiles in European Zechstein coastal lowlandsgf\&iFischer 2020). Until now only the dwarf
form Parasaurusvas known from skeletal fragments. Track type Il can be assignBaltmitipes

whose producers are considered to have been msieed dicynodont therapsids. Track type Il is
Paradoxichniumthe putative track of the archosauromorg@®rotorosaurus While more than 100
skeletal remains are known so far, tracks from the Zechstein are only known from the regions of Gera,
Thuringia, and Neustadt/Weinstral3e, Rhineldraatinate, in Germany (Voigt &t 2021). Track type

IV can be assigned tdyloidichnusand is represented by meter long step cycles. It is attributed to
capthorhinids such adoradisauruswhich is so far only known by a few tracks and incomplete skeletal
remains from W and NW Africa. The Eschiddgloidichnugootprints are therefore the first evidence

of large capthorhinids in the Lopingian of Europeack ype V belongs t®atrachichnusthe track of
temnospondyl and potentially lepospondyl amphibians. It is a possible evidenttefoccurrence of
branchiosaurid temnospondyls, which was considered doubtful so far (Haubold & Schaumberg 1985).
Ongoing analyses of the extensive fossil tetrapod ichnofauna collected to date and future excavation
campaigns may most likely extend the ffalilist, in general for the coastal lowlands of the Zechstein
Sea and especially for the Eschbach locality.

References:

Haubold, H. & Schaumberg, G. 19Bf Fossilien des Kuperschief®& Neue Brehmlicherei #333.
Wittenberg LutherstadtA. Ziemsen Verlag.

Voigt, S. & Fischer, J. 2020. GEOSK®@$thungsgrabung im sudpfalzischen Zechsk@LLICHIA
Kurier36 (4) 53.
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Poster: Large trace fossils from the Upper Cretaceous of the Fergana Basin (Kyrgyzstan, Central Asia)
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The Fergana Basin is an intermontane depression in Central Asia, located between the Tien Shan in the
north and the Alay mountains in the south. It extends from eastern Uzbekistan to southwestern
Kyrgyzstan and northern Tajikistan and exhibits a wide rarigeéaleozoic, Mesozoic, and Cenozoic
deposits. The Mesozoic succession is represented by predominantly continental siliciclastics and coals
and is rich in body and trace fossils of various types of organisms. Aiming at a better understanding of
the sedimantological and paleontological conditions in the basin during the Late Cretaceous as well as
the diversity of benthic communities that colonized and dwelled in the substrate, we here report on
previously undescribed giant trace fossils from the Cenomaaged Kyzylpilyal Formation that are
exposed close to the Madygen settlement within the area of the Madygen geopark (Batken Region,
SW Kyrgyzstan).

The sediments of the outcrop are poorly stratified to massive sandstones and sandy siltstones of
predominantly red color with white mottles. A complex of vertical columnar structures interpreted as
burrows occurs near the base of the outcrop. The burroagehelongated nowlichotomous shape,
irregular bulbous surfaces and nearly circular cresstions of 10 to 16 cm diameter. Individual
burrows can be traced for up to 1 m of vertical extent. The enclosing rock of the trace fossils is
represented by moderaly sorted medium sandstone that is cemented by micritic carbonate with rare
smallsized crystals. The infilling rock is characterized as sandy siltstone that is cemented by micritic
carbonate with coarsasize calcite crystals. Inside some burrows we fopodrly preserved crab
remains, which are about 6 to 10 cm in diameter. Based on size, orientation, surface markings and the
branching pattern, the burrows can be referred @amborygma eumekenométasiotis & Mitchell,

1993.

We assume that the burrows have been produced by the crabs found isaitme rock layers. The
burrow size corresponds well to the size and shape of the crab fossils. The ichnia are well comparable
to modern crab burrows and indicate a floodplain or deHaicustrine setting. Further studies will deal

with a more comprehensivesconstruction of the burrowing behavior and the burrow distribution
across the basin.

Reference:

Hasiotis, S.T. & Mitchell, C.E. 1993. A comparison of crayfish burrow morphologies: Triassic and
Hol ocene fossil, pal eo- and neo-ichnological e\v
signaturesichnos? (4), 291-314.
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The late Paleozoic was a time of profound changes in the terrestrial realm, shaping the evolution of all
recent major plant and animal taxa. Key events @amubovations include the terrestrialization of
vertebrates, the radiation of amniotes (including reptiles and synapsids), the evolution of new
ecological guilds (e.g. higdibre herbivory, climbing, gliding, burrowing), and the origin of elevated
metabolic rates. Moreover, new plant groups arise (such as seed plants), develop novel features, defy
new insect damage types, diversify and form extensive swamps and forests.

Also, terrestrial invertebrates radiate, with regards both to diversity and occupation of ecological
niches. This is also a key time interval for the study of ecosystem response to climate change, including
the Late Paleozoic Ice Age, the Artinskian Wagntiment, as well as the er@@liadalupian and end
Permian mass extinctions. The purpose of this session is to investigate through innovative methods
the late Paleozoic biota and the exceptional amount of key information it can provide us, also in light
of modern ecosystem crises.

Talk: Morphometric analysis of Paleozoic immatures of the group Insecta

Stahlecker, C:*, Haug, C-?, Haug, J.TF?

! Faculty of Biology, Biocenter, LudwitaximiliansUniversitdt Miinchen, GroBhaderner Stral3e 2,
82152 Munich, Germany

2 GeoBieCenter atLudwigMaximiliansUniversityMunich, Germany

* leo.stahlecker@gmx.de
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Method of splitting the body regions of the insect outline for different comparisons.
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The group Insecta is dominating modern terrestrial and freshwater ecosystems. First fossils occur in
the Devonian, the group starts to diversify in the Carboniferous. A generally accepted important factor
for the success of Insecta is their ontogeny. Imme$ are much rarer than adults in the fossil record
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and challenging to interpret from a taxonomic perspective. Yet, it is still possible to compare the
morphological diversity of Paleozoic immatures of Insecta. We here focus on comparing the
Carboniferous and Permian period in a quantitative manner. Shaplysis was used to compare the
overall diversity, taking into account the entire body, but also different body regions. This approach
was especially necessary due to the fragmentary nature of some of the fossils. Outlines were drawn in
dorsal view in thevector graphics program Inkscape based on literature and own images of the fossil
specimens. In order to reduce the shape variation due to positioning and damage of fossil specimens,
appendages such as antennae, mouthparts, walking legs, cerci and thédéerfitament were
excluded. In some cases the orientation of certain body parts needed to be aligned to the rest of the
body, e.g. when the abdomen became curved during fossilization. Due to the bilateral symmetry only
the right halves of the outlines werlater compared with the program package SHAPE. To specify
which body regions hold the largest diversity first the entire body was compared then certain body
regions were excluded from the shape (Fig.). The excluded body regions were then compared to each
other. The results indicate that there are indeed evolutionary quantitative changes from the
Carboniferous to the Permian.

Talk: Giant arthropods of the Late Paleozoic and the oxygen story

Schneider, J.W*RoRler, R:1, Werneburg, R
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In the Late Paleozoic, some unusually large arthropods appeared. These include the largest ever land
living arthropod, Arthropleura, the almost iconic giant insect Meganeura, and, as we have recently
published, giant cockroaches. Arthropleura was reconstructed from isolated exoskeleton finds from
the early Permian of the Thuringian Forest Basin, Germany, ahdig 2.20 m long and nearly 0.5 m

wide (Schneider & Werneburg 2010). This size agrees with arthropleurid tracks up to about 50 cm
width from various sites in the early Carboniferous of Scotland and the late Carboniferous of Nova
Scotia, in Canada, and N&fexico, USA. The oldest body remains so far, from the Visean of Chemnitz
Borna, Germany, point to 0.8 m to 1 m body length. We, therefore, assumed an evolutionary increasing
body size from the Visean to the early Permian. All the more surprising wastiaa®y complete find

of 12 to 14 articulated tergites and paratergites from only slightly younger Visean strata of England
(Davies et al. 2021). As a result, Arthropleura reached body lengths of 2.60 m already in the Visean.
Gallery forests along riversane the habitat of Arthropleura throughout the Euramerican paleotropical
belt.

Late Paleozoic cockroaches have a mean forewing length of about 2 to 3 cm. Among them, the families
Necymylacridae, Gyroblattidae and the Mylacridae genus Opsiomylacris exhibit the largest pre
Cenozoic blattoids with forewing lengths up to 7.5 cm (Schmé&deoller 2023). The large gyroblattid
wings typically cevccur with macrofossils of mest xerophilous habitat preferences, so-ealled
hinterland floras. The sudden appearance of these lavgeed blattoids in the fossil record might

have resulted om the decreasing differences between basinal wetlands and bett@ned
hinterlands by increasing climate seasonality since the latest Westphalian. The disappearance of the
largewinged gyroblattids and necymylacrids before the end of the late Carbongeas, at present,

hard to explain because the associated mesophilous and xerophilous floras, with which they are
associated, just started to flourish and became more common during the increasing dryer cycles in the
early Permian. Opsiomylacrids disappea far as known in the middle of the early Permian as the
meganeurids, too.
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The origin of giant arthropods is frequently linked to the increased atmospheric oxygen during the late
Carboniferous and Permian. Their extinction should be connected to the fast decline of the oxygen
content at the PermianTlriassic transition. Howeverhe known stratigraphic range of giant
arthropods is essentially discordant with tRaleaoic oxygen peaks. The first occurrence of those
large arthropods predated significant increases in atmospheric oxygen, and the last occurrences
predated the oxygen decline at the end of the Permian.
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Talk: Sclerotic rings in Lower Permian diadectomorphs and Seymouria reveal diel activity patterns
near the origin of amniotes

Knaus, P.K2, Jannel, A, MacDougall, M.3, Frébisch, 3.

*Museum fur Naturkunde, Invalidenstrae 43, 10115 Berlin, Germany

2|nstitut fur Biologie, HumboldUniversitatzuBerlin, Germany

* philipp.knaus@mfn.berlin

Diel activity patterns are a fundamental factor of tetrapod ecology. Hence, tetrapod visual systems
show specific adaptations to lever bright light conditions, reflecting diverse diel activitgtterns,

such as nocturnality, cathemerality, crepuscularity, and diurnality. Sclerotic ring measurements have
been established to allow reconstruction of light regime adaptation, (i.e., scotopic, mesopic, and
photopic) in extinct dinosaurs and nanammalan synapsids. Previous work suggests that synapsids
were adapted to low light conditions (scotopic) since the fir@mmal split and nocturnal habits for

the base of the mammalian branch of amniotes. Yet, the origins ofigw adaptations in amniote

eyes remain unknown since neither their closest outgroups nor early sauropsids have been studied to
date. Here we present the first 3i2constructed sclerotic rings of three diadectomorphs and a
seymouriamorph, Carboniferous to Permian aged tetrapods clo$ieetorigin of amniotes. We used
highrresolution C¥cans of skulls from the lower Permian Bromacker locality, Thuringia, Germany, to
reveal sclerotic ring plates deep within the skulls of these taxa. 3D retrodeformation and
reconstruction of the sclerotidngs allowed us to measure or approximate the sclerotic ring diameters.
Employing phylogenetic flexible discriminant analysis and comparisons with previously published data,
our data enabled us to reconstruct the plesiomorphic condition for light adaptatn amniotes. Since
diadectomorphs represent some of the earliest higier herbivores and considering herbivores are
more commonly diurnal in recent taxa, our data sheds light on the emergence of this pattern in the
earliest modern terrestrial ecostsns. Further study of additional anamniote and early sauropsid
sclerotic rings will allow to more comprehensively track the emergence of diel activity patterns across
the anamnioteamniote transition and within the second branch of amniotes.
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Talk: The tetrapod footprint association from the Bromacker locality (Tambach Formation, early
Permian, central Germany): ichnotaxonomy, paleoecology and evolutionary meaning
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Historically, the Bromacker locality of central Germany (Tambach Formation, Cisuralian) is known for
the exceptional preservation and abundance of tetrapod footprints, which in some cases have been
also successfully correlated to the extensive skeletadneeérom the same locality. In the framework

of the project “Opening science: new ways of kn¢
project Bromacker ", funded by the Federal Mi ni s
tetrapod footprint material, coupled with the study of new findings resulting from new excavations,
was undertaken. Only wefireserved footprints have been considered for the ichnosystematic
assignments and traeikackmaker correlations with taxa from the same localitgs@ts highlight a

more diverse ichnoassociation than previously known, listing footprints of diadettiisigtherium
sphaerodactylumand |. cottagd, seymouriamorphsAmphisauropussp.), temnospondylsL{mnopus

isp. and cf.Batrachichnusisp.), norvaranopid synapsidsOQimetropus leisnerianuand D. isp.),
varanopids Tambachichnium schmidlti araeoscelid diapsids/varanopidsDrémopus isp.),
captorhinomorphs Notalacertaisp.) and bolosaurian parareptile¥dranopus microdactyljisFour
different census methods were applied on the footprint material, evidencing a predominance of
diadectid footprints, followed by nemaranopid synapsid and bolosaurian parareptile footprints. All
the other ichnotaxa are rarer. Also, the depositioravironment has a clear effect on the
ichnoassociation and its presetian: the anamniote tracksAmphisauropus Limnopus and
Batrachichnusare found exclusively in the mudstone facies, in which the footprints are generally
poorly-preserved and isolated (distal floodplain environment) and not in the sandstone facies, in which
the footprints and trackways show optimal preservation (proximabdblain environment). This
tetrapod ichnoassociation clearly belongs to tBeomopusfootprint biochron, so it is constrained
between the late Asselian (295.80.4 Ma, radiometric age otihe underlying Rotterode Formation)

and the early Artinskian. The predominance of herbivore ichnotaxa is noteworthy because generally
different from earlier Paleozoic tracksites, and it seems to be consistent in both the analysed
depositional environmentsand also in agreement with the skeletal record at the same locality. The
Bromacker locality acquires therefore even more importance from an ichnologic perspective, and has
the potential to tackle a key moment in the evolutionary history of terrestriatel@ates, in the
framework of the climate change that affected Cisuralian ecosystems.

Talk: Morphology and ontogeny of carpus and tarsus in stereospondylomorph temnospondyls
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Skeletal ontogeny is well known in temnospondyls, the most diverse group of Paleozoic and Mesozoic
amphibians. However, the elements of carpus and tarsus (i.e. the mesopodium) were always the last
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bones to ossify relative to the other limb bones and with regard to the rest of the skeleton, and are
preserved only in rare cases. Thus, in contrast to the other parts of the limb skeleton, little is known
about the ontogeny and sequence of ossificatidthe temnospondyl carpus and tarsus. We intended

to close this gap by studying the ontogenies of a number of Permo/Carboniferous
stereospondylomorphs, the only temnospondyls with preserved growth series in which the successive
ossification of carpals antdrsals can be traced.

Studying the degree of mesopodial ossification within the same species shows that it is not necessarily
correlated with body size. This indicates that individual age rather than size determined the degree of
mesopodial ossification in stereospondylomorpr that the largest individuals are not necessarily

the oldest ones.

In the stereospondylomorph tarsus, the distal tarsals show preaxial development in accordance with
most early tetrapods and salamanders. However, the more proximal mesopodials exhibit postaxial
dominance, i.e. th@reaxial column (tibiale, centrale 1) consistently started to ossify after the central
column (centralia 2, intermedium) and the postaxial column (fibulare). Likewise, we observed
preaxial development of the distal carpals in the stereospondylomorphusarps in most early
tetrapods for which a statement can be made. However, in contrast to the tarsus, the more proximal
carpals were formed by preaxial development, i.e. the preaxial column (radiale, centrale 1) ossified
after the central column (centralia-4, intermedium) and before the postaxial column (ulnare). This
pattern is unique among known early tetrapods and occurs only in certain extant salamanders.
Furthermore, ossification proceeded from distal to proximal in the central column of the
stereosndylomorph carpus, whereas the ossification advanced from proximal to distal in the central
column of the tarsus. Despite these differences, a general ossification pattern that started from
proximolateral (intermedium or centrale 4) to mediodistal (digiisal and carpal 1) roughly in a
diagonal line is common to all stereospondylomorph mesopodials investigated. This pattern might
basically reflect the alignment of stress within the mesopodium during locomotion.

Our observations might point to a greater variability in the development of the mesopodium in
stereospondylomorphs and probably other early tetrapods than in most extant tetrapods, possibly
mirroring a similar variation as seen in the early phases of &lgdaesis in salamander carpus and
tarsus.

Talk: Using finite element analyses to better characterize the complex relationship between limb
morphology, microanatomy and posture and draw reliable paleoecological inferences in early
amniotes and relatives

Canoville, A*12 Jannel, A2

1 Stiftung Schloss Friedenstein GotBahlossplatz 1, 99867 Gotha, Germany

2 Museum fur NaturkundeBerlin, Germany

* canoville.aurore08@gmail.com

A relationship between limb bone microanatomy and lifestyle adaptations (e.g. terrestrial, aquatic,
flying) has been repeatedly demonstrated in extant tetrapotise resulting inference modetwe
commonlyused to decipher the lifestyle of extintixa whose ecology is debated. Howevsych
models often yield erroneous reconstructions contrasting with taphonomic and iso®pience
when applied to early amniotes and relativdr example, representatives @fiadecidae, basal
SynapsidaTherapsid, and Pareiasauia that were most likely terrestrialshow microanatomical
patterns consistent with extant pelagic species (i.e. thiméxistent compact cortices and a medullary
cavity filled by a trabecular network). We thus postulate that extmttapods are poor morphe
functional analogues to some Paleozoic groups when consideringriotbanatomy aloneHere we
performfinite element analysis simulatioris further explore the complex relationship between limb
bone morphology (i.e. stowtersuselongated, internal threedimensional microanatomy (i.e. cortical
compactness, trabecular network architecture) and the biomechanical constraints associated to
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posture in tetrapods (i.e. on the sprawling to parasagittal continuum). A first phase of our project
focuseson the stylopodium(humerus and femurdf selected extantnd extincttaxa for which we
gathered highresolution CT scandltimately, our results will contribute to improyeleoecological
inferences in early amniotes and relatives

FundingBMBF FundingBROMACKER Project (01U02002B)

Talk: A fossil forest from Italy reveals that wetland conifers thrived in early Permian peri-Tethyan

Pangea

Tramper, S. ¥23 RoBler, RL4, Morelli, C2, Krainer, K8, Karbacher, S, Vogel, B, Antonelli, M.8,

Sacco, B, Kustatscher, E?®
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8Institute of Geology, Innsbruck University, Austria

"Institute for Geology, Vienna University, Austria

8Dipartimento di Scienze della Terra, Sapienza Universita di Roma, Italy
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Universitat Munchen, Germany

9SNSBBayerische Staatssammlung fir Paldontologie und Geoldgiegchen Germany

* steffen.truemper@hotmail.de

In-situ fossil forests are valuable biogenic archives for the structure and setting of paleocommunities
and the ecology of their organisms. Here, we present the first trees preserved in growth position in
their embedding strata from the Kungurian (lowerfé@n) Athesian Volcanic Group, Northern ltaly

one of the most extensive volcanic successions of-p@siscan Euramerica. We reconstruct the
structure, rise and demise, and paleoecology of the forest based orrdggitution documentation of
facies archigctures and petrography, and the paleontological and taphonomic characters of the fossil
content. Generally, the fossiliferous strata record a volcanotectonically controlledibaskrise in a
limnic, possibly endorheic wetland basin from adiief vdcanic landscape. The forest, preserved as
calcified stem bases with roots, grew during a short interval of-lakel stasis on a small deltaic
sheetflood fan. The forest comprised trees less than 5 m tall with tabular root systems adapted to the
waterlogged substrate, and was buried and destroyed by mass flows following rapid submergence.
These masflow deposits yield parautochthonous woody debris providing anatomical evidence of
conifers as the major arborescent plants of the fossil forest. Our resatt®nly elucidate the root
architecture of Paleozoic conifers, but also document the ecomorphological plasticity of these plants
and substantiate the presence of coniferopsids in wetlands around the Carboniferous/Permian
boundary. Further, the evidence tztke perenniality in the studied succession is the youngest known
from the Permian of Europe, pointing to the highly differentiated f@&house impacts on continental
environments in the Euramerican tropics.

60



Poster: Stable isotope analyses of vertebral bones and teeth from diadectids (tetrapoda), pedogenic
carbonates and sediments from the lower Permian Lagerstatte Bromacker

Lellau, R*%, Roberts, P, Stubenrauch, 3, ligner, J%, Scott, E?, Frenzel, P

!Institut fur Geowissenschaften, Friedri€ehillerUniversitat Jena, Burgweg 11, 07749 Jena, Germany
2 Max-Planckinstitut fir Geoanthropologie, Jena, Germany

* rebecca.lellau@urena.de

Within the Bromacker project (https://bromacker.de/), which is funded by the BMBF, the paleobiology
of early terrestrial vertebrates and their habitats is being investigated. In addition to research on
biodiversity changes through time, the evaluation @airhechanics and physiology of early tetrapods
and exploration of their ecosystems, geology and climate, the involvement of the public represents a
key aspect of the project.

As a part of a master thesis (“ Geochemical and
carbonates from the | ower Per mi dHC)and axggerdi®O)at t e Br
isotope analyses were performed on two vertebral bones of a diadectid, isolated pieces of bones, and

four isolated diadectid teeth. In addition, pedogenic carbonates and sediments from the excavation

and the drill core "Fb Altenbergen 01/2022" from de13182 m were analyzed. The isotope data

will be evaluated foraphonomic alteration and, where appropriate, used for climate reconstruction

to complement other sources of data. In this poster, | present the sample collection and preparation,
methodology, and preliminary results of this work.

Poster: Elgersburger Becken: Aufschluss-Kartierung und digitale Georeferenzierung mit GIS

Scholze, !

! Naturhistorisches Museum Schloss Bertholdsburg Schleusingen, Burgstral3e 6, 98553 Schleusingen,
Germany

* scholze@museurschleusingen.de

Innerhalb der Rotliegen@Gruppe des ThiringaNald-Sedimentbeckens (spates Karbon bis Perm)
befindet sich bei Elgersburg (Hdreis, Thiringen) ein Teilbecken, das so genannte Elgersburger
Becken. Es ist ca. 6,5 km (GBMIW) x 1,5 km (SSWWNO) grof3. Dankahlreicher natirlicher
Boschungen sowie auflassiger Steinbriiche, StraBeneinschnitte und Lesesteine sind sowohl
Sedimentgesteine und Vulkanite der Elgersbieogmation (Oberrotliegendubgruppe, Perm) als

auch darunter liegende Vulkanite (limen#&Dberhof/RotterodeFormationen) aufgeschlossen.
Jingere Sedimente der Zechstaind BuntsandsteiGruppen werden am Nordrand des Elgersburger
Beckens tektonisch von der Elgersbéigmation abgegrenzt. Lithostratigraphisch lasst sich die
Elgersburg~ormation in sben Untereinheiten (Members) einteilen: (1.) Schwalbenstein
Konglomerat mit vulkanischen Einschaltungen wie dem (2.) Wolf&kjmwolith, (3.) Elgersburg

» Rhyolith?* und (4.) Rodaer , Mel aphyr*“; (5.) Ro
Totengein-Konglomerat. Im Rahmen der aktuellen Untersuchung wurden die wichtigsten Aufschliisse
im Elgersburger Becken kartiert. Vor Ort wurden die Koordinaten mit einerGBR% gemessen und
anschliel3end in einem digitalen Geoinformationssystem (GIS) dadgedtetfir wurde die Software

gGIS verwendet. Fir das digital erstellte, geologischdabell wurden bereits existierende Daten
(tektonische Stdérungen, Stratigraphie) vom Antakestendienst des Thiringer Landesamtes als
KartenLayer in qGIS importiertgeoreferenziert und anschlieend in ausgewdahlte Shapefiles
konvertiert. Eine zu jedem Aufschluss angelegte giSuttabelle enthalt die folgenden Daten:
Datum der Geléndearbeit; GRR®ordinaten; lithostratigraphisches Member; Fallrichtung; Fallwinkel;
kur zer Vermerk (,ja“/,nein"“) zum Vorhandensein
Ubersichtsaufnahmen  (GroRe der Aufschlisse, Lagerungsverhiltnisse, Gesteinsfarbe),
Detailaufnahmen (Komposition, Korngrof3en, Rundung bei Klasten) oder lokatnd&rheiten
(Sedimentstrukturen, Fossilfuhrung). Fir die Po$tgisentation wurden 20 Aufschliisse des
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Elgersburger Beckens im q@li8dell geplottet und mit einem Aufschlussfoto sowie jeweiligen
Angaben der Koordinaten und Lithostratigraphie kombiniert. Die Préasentation reiht sich ein in
anhaltende Gelandearbeiten (z.B. Scholze, 2022) in Oberrotliebeibetcken innerhalb des
ThiringerWald-Sedimentbeckens. Zu einem aktuellen Problem einer Isotddrsdatierung des
WolfsteinRhyoliths stdlich von Elgersburg siehe Litzner ¢2@21).

Refererzen:

Litzner, H., Tichomirowa, M., Kal3ner, A. & Gaupp, R. 2@2ést Carboniferous to early Permian
volcanastratigraphic evolution in Central Europe-Rb CAID-TIMS ages of volcanic rocks in the
Thuringian Forest Basin (Germanyhternational Journal of Earth Sciencdd40: 377398.
https://doi.org/10.1007/s00531020-0195 %y

Scholze, F. 2022. Outcrop coordinates and stratigraphic dip data of the Tambach Formation in the
TambackDietharz sedimentary basin, Central Germanyata in Brief 43: 108368.
https://doi.org/10.1016/j.dib.2022.108368

Poster: Earth's earliest reconstructable tetrapod — Morphology of Parmastega aelidae
Westpha) J. *

! Freelancing artist and paleoartist, Hamburg, Germany

* Jaan.Westphal@gmx.net

The presented post e Morghologynd thé earliest reconstructabte ttetrapdde  “
Parmastega aelidae” by Pavel A. Beznosov, Jenni f
Erik Ahlberg (Springer Nature, Vol. 574, p.-531, 2019). This poster has been created in close
collaboration and consultation with Dr. Per Ahlberg.

The poster describeParmastega aelidagen. et sp. nov., a Russian tetrapod from the earliest
Famennian age (372 mya). The poster is structured in four sections. Section one shows detailed
reconstructions of the skull and shoulder girdle and points out significant characteristics and traits of
the fossils like raised orbits and course dermal ornaments. Section two discusses the puzzle of the lost
postcranial endoskeletal bones, which are missing in all specimen without any traces-oiqytein
movement orselective scavenging. Section three summarizes the chapter of phylogenetic analysis and
shows that the majority of trees place Parmastega as a sister group to all other tetrapods. Conclusively
the poster features a real life reconstruction of Parmastegh notable features of the animal and its
environment pointed out.

6{cU adzZ oRARBOZ YHKIRNBRIBBLYY b2St ! YIy2Z al NAI 1y
BASIAESNE tFGNAO]l w20SNILao

This session aims toring together scholars working on different fields relating tdepatological

research, including archaeozoology, paleoanthropology, and quaternary science to name a few, and

who apply multidisciplinary approaches in their research, such as and proteomics, aDNA, and stable

isotopes analyses, to gain insights on past mamhumananimal and animaénvironment
interactions.
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Talk: Jaw mechanics in shrews and the role of the double articulation

Pommerening, S, Martin, T?

! Institute of Geosciences, Section Paleontology, Rheinische FriddliflselmsUniversitat Bonn,
Germany

* sebastiaRpommerening@unbonn.de

Essential for sustaining a high metabolic rate is the efficient fragmentation of food, which is
determined by the molar morphology and the movement of the jaw. The latter is related to the jaw
morphology and the arrangement of the masticatory muscles.aféliyen early Mammaliaformes such

as Morganucodonoehleri the typical mammalian arrangement of the three masticatory muscles
(temporalis, masseter, pterygoid) and their subdivision into two parts were present. The evolution of
the angular process which engged the insertion areas for the internal pterygoid muscle and the
masseter is either linked to an increasing yaw (rotation around the vertical axis) or to an enhanced roll
movement (rotation around the longitudinal axis) during the chewing stroke.

Besides the development of a strikingly elongated angular process, the mandible of shrews is unique
by its condylar process that has the articulation facet separated into a dorsal and a ventral part. This
double articulation is thought to allow a more difeéntiated movement of the jaw. By study of tooth
wear, virtual reconstructions of the chewing paths by the Occlusal Fingerprint Analyzer software, and
the application of diceCT, a nalestructive technique for visualizing soft tissue (Fig.), we show that
the double articulation allows a combination of yaw and roll rotation. This complex movement is
governed by the two muscles inserting on the angular process. In conjunction with the contraction of
the temporalis muscle, mainly responsible for the pitch iot(rotation around the transverse axis),

the lower jaw gets rolled into occlusion (Phase 1). The grinding of the protocone through the talonid
basin in Phase 2 is accompanied by an alternation of inversion and eversion of the mandible, which
occurs eithe within one chewing stroke or during subsequent strokes. Responsible for the inward
rolling is the masseter muscle while the eversion is induced by the contraction of the internal pterygoid
muscle.

These rotational movements provide an enhanced fragmentation of food by induction of a twist
motion to the bolus in Phase | and a more varied grinding by additional movement directions of the
protocone in Phase Il. This allows for a more efficient eneajy gnd the maintenance of a high
metabolic rate which is crucial for smatbdied mammals such as shrews.

7R S U
Sagittal diceCT slice through the skull of a Eurasian water shkmeniys fodiensSMNS 37658),
displaying hard and soft tissues, including the masticatory muscles.
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Talk: Evaluation of skeletal architecture and density banding in the massive starlet coral Siderastrea
siderea by using 2D grid-scanning 2*!Americium gamma densitometry

Zoppe, S.E!, Knebel, G2 Diers, D!, Deveaux, M*4, Gischler, E.

!Institut fur Geowissenschaften, Goethuniversitat Frankfurt am Main, Altenhoferallee 1, 60438
Frankfurt am Main, Germany

2MARUM-Zentrum fur Marine Umweltwissenschaften der Universitat Bremen, Germany

3Institut fur Kernphysik, Goeth®niversitat Frankfurt anMain, Germany

4GSl Helmholtzzentrum fur Schwerionenforschung GmbH, Darmstadt, Germany

* zoppe@geo.unfrankfurt.de

To better understand the skeletal growth in the massive starlet cBiddrastrea sidereftom the
western Atlantic, twedimensional griescanning®Am gamma densitometry is herein used to quantify
intra-skeletal density variations at high temporal resolution within the corallites and their
synapticulothecal walls during annual density band formation. Such knowledge orsketetal
growth variationsin coral calices can be of importance regarding the use of coral skeletons as
paleoenvironmental archives.irst results of this taxonomic case study showed that annual high
low-density banding (HDB/LDB) is expressed more clearly within the corallite walls, whereas the
central calices are more sensitive to inSkeletal bias (e.g., influence of the coleifa, septa, or
dissepiments). Variations of intiskeletal elements forming corallites and their walls are considered
herein as the primary source of these differences withisiderea Thi s p a tatrecrhni toefc t“umrees
after Barnes & Devereux (1988) is widespread in massive corals (Scleractinia), howevespé&ian
differences occur (see for overview in Zoppe et al. 2022). The present results are consistent with
previous geocheiwal sampling traits by DelLong et al. (2016), in that the synapticulothecal w8lls of
sidereashould be preferably used for highly resolved coral growth chronologies.
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(a) Coral Xay image, (b) gamma densitometer scan pattern with measured sections (S1: central
corallite, S2: thecal wall), (c) skeletal densifyaf both sections as treddss standardized anomalies.
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Talk: Zanadamu: an African hominin isotopic dataset

|l minjyj | FerNantdes, R.

! Max-Planckinstitut fir Geoanthropologie, Kahlaische StraRe 10, 0745 Jena
* iminjili@gea.mpi.de

The present study introduces Zanadamu, a comprehensivetageporatreferenced dataset that
amalgamates all published stable isotope carbon and oxygen measurements on tooth enamel from
African hominins, dated between 4.4 and 0.005 Ma. Zanadamu servesrasearch tool for
investigating hominin evolution by facilitating the examination of how different hominin species
explored food resources and interacted with their local paleoenvironments. The dataset is structured
in a machinegeadable format, and its madata organization allows for facile statistical analyses and
comparisons with other types of isotopic records, including ancient and modern humans and other
primates. Zanadamu is part of the AfriArch data initiative, which aims at compiling dataséte for
study of ancient Africa. This is an active initiative, and we strive to update Zanadamu as novel data
becomes available.

A Sjte
[ Lake
[ Ocean
[JLand

Spatial distribution of ancient hominin sites included in the Zanadamu dataset: (1) Koro Toro, (2)
Aramis, (3) Hadar, (4) Dikika, (5) Lower Omo Valley, (6) Koobi Fora, (7) Lomekwi, (8) West Turkana, (9)
Lothagam, (10) Kanapoi, (11) Baringo, (12) Penir§) Qlduvai Gorge, (14) Uralkaronga, (15)
MwenirondeKaronga, (16) Malem&aronga, (17) Makapansgat, (18) Kromdraai, (19) Sterkfontein,

(20) Malapa, (21) Swartkrans.
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Talk: At the gateway of the oriental zone: Assessing evidence of early (Pre-MIS 5) human migrations

in Saurastran Peninsula, India

Jha, G. *

1 Department of Archaeology, Max Planck Institute of Geoanthropology, Kahlaische StraRe 10, 07743
Jena, Germany

* gjha@mpg.shh.de

Emergence and evolution of the Indian Middle Paleolithic (MP) marks the period of major behavioral
shift during the onset of MIS 5, possibly related to the expansion of Anatomically Modern Humans
(AMH) in the subcontinent. Recent evidence from Southerialpdints a contrasting picture, showing
much earlier occurrences (~385 ka) of MP assemblages in India. It is critical to understand whether the
origin and spread of MP technology in India represent a behavioral marker of early AMH dispersal in
South AsiaThe current investigation studies the emergence of MP technology in the Saurashtra
peninsula. The studied region is crucial as it acts as a geographical corridor connecting the mainland
Indian Subcontinent to Middi&ast Asia. Here, we report evidenceafly MP assemblages associated

with the signature of marine transgression. The occurrence of inland shell/molluscan and older
mudflats in various fluvial systems across the Saurashtra/Gujarat coast indicates a major transgression
episode, possibly occung at the onset of MIS 5. The current lithostratigraphic study suggests the
early emergence of a MP assemblage before the Late Pleistocene.

Talk: Biomolecular reconstruction of human dwelling environment in the Late Pleistocene Lesser
Caucasus

Antonosyan, M*?, Yepiskoposyan, t,.Roberts, P, Amano, N!

! Department of Archaeology, Max Planck Institute of Geoanthropology, Kahlaische StraBe 10, 07743
Jena, Germany

2 Institute of Molecular Biology, National Academy of Sciences of Armamizenia

* antonosyan@gea.mpg.de

Located at the crossroads of eot-Africa migration routes, the Lesser Caucasus served as a hatural
passage, scalled TrangCaucasian corridor, that enabled hominin dispersal out of the Levant and into
the rest of Eurasia. Furthermore, it has been sutgpbghat this region being climatically buffered by

the Caucasus Mountains and benefiting from the ameliorating effects of the Black and Caspian Seas
served as such a biogeographical refugium throughout the Pleistocene. Though the area is now actively
being explored by archaeologists, the complete picture characterizing environmental background of
the human occupation and the potential role of climatic conditions on population dynamics remain
unresolved. In particular, the scarcity of suitable environmeatahives within the region hampers

the evaluation of the significance of last glacial climate and environmental conditions for Neanderthal
to anatomically modern human transitions and population movements in the region. To deepen our
knowledge of the LatéPleistocene environmental conditions we endeavored a multidisciplinary
exploration to the Karin Tak cave, Lesser Caucasus, which we dated between 48,000 and 22,000 cal
BP. In particular, we examined biostratigraphic changes in the site by looking atxtbeotmic
composition of faunal materials using traditional zooarchaeological approaches combined with novel
molecular method of faunal identification: collagen fingerprinting/ZooMS and ancient DNA
metabarcoding. To gain further insights into environmegtaiditions of the region we applied stable
carbon and oxygen isotope analyses to faunal tooth enamel (n=90). The obtained results suggest that
cold and arid MIS 2 conditions did not cause a dramatic change in regional environment, indicating
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that the Lesser Caucasus was a climatically and ecologically stable region despite significant global
climatic changes during the last glaciation.

Talk: Exploring the Paleoecology of late Pleistocene — early Holocene Sites in Northwestern South
America through Stable Isotope Analysis

Ziegler, M. * Roberts, P, Iriarte, J?

1 Max Planck Institute for Geoanthropology, Kahlaische StraBe 10, 07743 Jena, Germany

2 University of Exeter, UK

* Mziegler@shh.mpg.de

South America was the last continent to be colonized by é#wlyo sapienand their spatiséemporal
presence on théandscape overlaps with one of the largest sets of faewrtihctions witnessed during

the Late Pleistocene Early Holocene transition. As the gateway between the Amerikbas,
northwestern corridor of South America facilitated intercontinental dispersal of early human settlers
as well as other animal taxa and represents an important area for exploring early Famraal
interactions. Moreover, this regios composed chdiverse environmental gradierfi.e., coasts,
savannahs and lowland, Sub Andean and Andean tropical fovelsich provides a critical proving
ground for exploring the potential impacts of our species on resident fauna living in a variety of
different habitats. Although the paleontological record at archaeological sites across South America is
growing, direct edence of humaranimal interactions remains fairly limited. Nevertheless, advances

in stable isotope analysis and developing chronologies at select localities can fddptity changes

in human and faunal diet from these shared environments as well @dde insights into ecological

and anthropogenic pressureshrough the ERinded LASTJOURNEY projest mul t i di sci p
approach, this researokxploreshow paleontology, ecological modelling, and biomolecular analyses
canadd to our current knowledge of the relationship between human dispersals, faunal population
dynamics, and environmental changes in the region.

Poster: Morphology and Taphonomy of Terebralia palustrifrom an archaemalacological viewpoint
Muller Garcia, 1.d.I.E2, Nebelsick, H.3.

! Institut fur Geowissenschaften, University of TUbinggchnarrenbergstral3e 996, 72076Tubingen,
Germany

* inesde-la-fortuna.muellergarcia@student.uriuebingen.de

The study is concerned with the taphonomy of molluscs in both natural and archaeological
preservation. The mangrove gastrop@drebralia palustriss selected for an hdepth study due to its

wide recent distribution in Mangrove habitats of the InBacific as well as its common presence
within adjoining archaeological sites (e.g. Fratini et al. 2001, Veth et al. 2017). Samples were taken
from the recent mangrove Khor Kalba (Sharjah, United Arab Emirates) and among loci within an Iron
Age settlement (Muweliah) from the United Arab Republic (Sharjah).

Methods include thin sectioning, scanning electron microscopy, size distribution analysis, individual
counts (MNI) as well as semuantitative taphonomic analysis of fragmented material analysing
taphonomic grades of fragmentation, surface abrasion, tresence of cracks, armblor alterations.
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The results show that recently collected complete shells show better preserved features on both the
exterior, especially towards the apex, as well as internal shell surfaces. Comparison of these features
can serve as an indicator for the exposure time rafteell destruction. Anthropogenic preservation
features are ubiquitous high degrees of fragmentation, surface abrasion and the presence of surface
cracks. The presence of these features is indicative of extraction methods, food preparation, trampling
andsurface exposureColoralteration or lack thereof allow conclusions to be drawn about the cooking
method. Fragmentation patterns reflect higher preservation potentials of thicker shell parts including
the columellar, varices and apex remains which are strengthened by intérlairgillings.Terebralia

finds among different loci show significant variations for crack @ldr preservation, making them

most suitable for differential loci analysis within an archaeological context.
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Poster: Tracking changes of vertebrate trophic ecologies in the Neanderthal altered ecosystem of

Last Interglacial (Eemian) lakeland of Neumark-Nord (Saxony-Anhalt, Germany)

Tacail, T, Kindler, 123 GaudzinskiVindheuser, $:3, Roebroeks, W, Tutken, T**

Institut fir Geowissenschaften, Johannes Gutenberg Universitat, Mainz, Germany
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Germany

3 Institute of Ancient Studies, Prand Protohistoric Archaeology, Johannes Gutenberg Universitat,
Mainz, Germany

4Faculty of Archaeology, Leiden University, Netherlands

* tuetken@unimainz.de

The influence of Pleistocene huntgatherers on their ecosystems is a challenging aspect to
reconstruct in past hominin ecology. Because of its remarkably rich paleoenvironmental,
archaeological and faunal archives over a continuous 11 kyr period,theLasnt er gl aci al ( Ee
ka BP) locality of Neumaftktord (SaxomAnhalt, Germany) offers a unique opportunity to explore the
interactions between Neanderthals and the vegetal and vertebrate ecosystems. Archaeological,
palynological and charcoal datatably allowed to demonstrate a clear ecological footprint of hominin
activities, including fire use, resulting in a net opening of the NeusrNanki vegetation landscape
(Roebroeks et al., 2021The widespread occurrence of butchery marks on faunal remains, including
straighttusked elephantsRaledoxodon antiquusminimally 57 individuals over a period of more than

2 kyr), demonstrates the extensive and leiegm exploitation of faunal resources by Neanderthals
(Gaudzinskwindheuser et al., 2023)

To assess the intensity and impact of Neanderthal hunting on herbivores and carnivores, we aim here
at reconstructing the feeding ecology of large mammals and ecosystem trophic structure during the
different Eemian substages by analyzing the calcium isst@i**°Ca) of their tooth enamel. In this
study, we systematically explored the Ca isotope ecology of the vertebrate faunal assemblage of
NeumarkNord 1 and 2 sites, representing two closely associated shallow paleolake basins. We
sampled and analyzedh¢ enamel of teeth that mineralized their crown paseaning from over 90
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individuals of 9 taxa, including herbivores (equidae, cervidae, bovidae, elephantidae, rhinocerotidae)
as well as carnivores (canids, ursidae, felidae and hyaenidae).

Overall, we find tight speciespecific distributions, in good agreement with previously reported values
and dietrelated intertaxon differences observed for other Late Pleistocene vertebrate assemblages.

In cervids, which are found across the full duratiof the 11 kyr record, we observe a significant
decrease ofl***?Ca values through time, paralleled by decreasing Sr/Ca and Ba/Ca ratios. Such changes
support significant changes in trophic ecologies of cervids, that coincide with the extensive use of
faunal resources, the dramatic decrease in biodiversity of thanatocoenoses, as well as a remarkable
reconfiguration of vegetation cover. We argue that these trophic biomarkers track a change in cervid
ecology possibly in response to early anthropogeniaatiens of this ecosystem.
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For our understanding of the life habits ektinct organisms, exceptional fossil preservation of
biological structures is extremely helpful. Such preservation can include almedstdifgreservation

of external morphological structures, sometimes even details suctols preservation, but also
internal structures such as musculature or nervous system, down to cellular details of tissues. In this
session, the preservation of such biological details of all kinfissilizedorganisms will be presented.

Talk: Estranged relationships: Past parasitic associations between mites and flies

Arce, S.I. ¥ Amaral, A?, Hassenbach, &.Haug, Ct? Haug, J.T:

! Faculty of Biology, Department Il, Zoomorphology, LueMagimiliansUniversitat Munchen,
Grol3haderner Stral3e 2, 82152 Minchen, Germany

2GeoBio Center, LudwiylaximiliansUniversitat Miinchen, Germany

* sofia.arce@aleoc-evo-devo.info

Amber can preserve almost liféke situations of the past. For example, weteserved syninclusions

in fossils help us reconstruct the ecology of past ecosystems. In particular, foebawiorin the

fossil record is of special interest given its scarcity. Mites are one of the most frequently reported
organisms found displaying clear signs of parabigicaviorin amber. Mites have a broad parasitic
(sensu laty association with their hosts that ranges from phordtighavior, which only includes
transpotation, such as in mites of the group Macrochelidae, to parasgogu strictd association

when feeding is involved, such as larval mites of the group Parasitengona. Dipterans as hosts for
mites have extendedly been reported in the fossil record.

Here we present several examples of the association between mites and their dipteran hosts found
in amber pieces. These cases include mite larvae of the group Parasitengona attached to flies of the
69
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groups Ceratopogonidae (biting midges) and Cecidomyiidae (gall midges), and an unidentified mite
associated with a fly of the group Atelestidadgvesiasp.).

In present days, terrestrial mites of the group Parasitengona are not frequently found parasitising
biting midges, although it seems to be a common association in the fossil record as already shown
in previous studies. To our knowledge, we here show tist fecord of gall midges hosts for mites

of the group Parasitengona, for both the fossil record and present fauna. This is not the first time a
host-parasite relationship between mites and dipterans has apparently gone extinct, as this also
seems to be th case for flies of the group Chironomidae (Huting midges) and mites, which
association is only represented in the Mesozoic fossil record. This supports the suggestion that the
preferential host spectrum of terrestrial parasitic mites of the group Bié¢agona has shifted from
Dipterans to other representatives of Euarthropoda.

Despite the fact that flies of the grouplavesiaseem to have been abundant in the Cretaceous, no
associations with mites have previously been reported in amber. Recently, relidlavasiahave

been found in the present fauna restricted to Namibia and Brazil. The question remains whether its
association with mites prevailed.

Talk: Defensive appendages in 100 million-year-old centipedes: An example of convergent evolution
Haug, G.T, Haug, J. T2 Haug, C:1?

! Faculty of Biology.udwigMaximiliansUniversityMunich, GroRBhaderner Strae 2, 82152 Plaregg
Martinsried, Germany

2 GeoBieCenter of theLudwigMaximiliansUniversityMunich, Germany

* carolin.haug@aleoevo-devo.info

Centipedes are well known for their venomous nature, some of them even being able to prey upon
mice or bats. The venom is injected into the prey via a specially modified first pair of trunk appendages,
the maxillipeds. Still centipedes are not necessanily armed at the front of their bodies. At the
posterior body end, the last pair of trunk appendages is also modified for specific functions, including
sensing, stridulation, but in some of them also for defence. While the earliest centipede fossils from
the Silurian are still rather fragmented, since the Carboniferous relatively complete specimens are
known; the best preserved specimens are younger and have been found in amber of different ages.
This threedimensional type of preservation with (more orsf) complete specimens allows for
gquantitative comparisons of morphological details. We present here a new specimen from 100-million
yearold Myanmar amber, which exhibits the general morphology of one centipede group
(Lithobiomorpha), but possesses a lastir of trunk appendages very similar to that of a different
centipede group (Scolopendromorpha). Hence, these appendages appear to have evolved convergent
in these two groups. This last pair of legs is very large, especially in comparison to the @auégn

pair, and has presumably been used for defence. So far, fossil centipedes seemed to strongly resemble
their modern counterparts. Quantitative morphological, instead of taxonomic, comparisons have the
potential to reveal more unusual fossil represatives and provide insights into the diversification of

this fascinating group of venomous predators.

Talk: Egg-Case-Report: Almost 125 million years of Cockroach Oothecae

Jung, S.\x12 Hornig, M.K2

1 Zoologisches Institut und Museum, AG Cytologie und Evolutionsbiologie, University of Greifswald,
Soldmannstral3e 23, 17489 Greifswald, Germany
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Reproduction is essential for the persistence and evolution of species, and with species diversity,
different reproductive strategies have evolved. Considering only insects, diverse strategies and
structures are encountered. However, little is known abitwgt origin and evolution of these individual
reproductive strategies, which provide important information about ecological adaptatimisgvior,

and the evolutionary development of insect reproductive strategies in particular. While adults, larvae,
and nynphs give information about reproductive strategies, eggs are also of considerable interest, but
scarcely found in the fossil record.

Among these rare finds are the fossil remains of cockroach oothecae, of which a total of only 20 are
known in the literature today. Oothecae are egg packages with a protective case and are considered
an apomorphy of the group Dictyoptera, which today coiegs Blattodea (cockroaches) and
Mantodea (praying mantises). Cockroach egg cases exhibit interspecific differences in size, structure,
and composition. However, they follow the same structural plan: oval, slightly convex, sclerotized, and
with 4 to 50 egs arranged in two parallel rows. In cockroaches, there are different strategies for
depositing oothecae, ranging from direct deposition to entrainment on the abdomen or in a brood sac
until the nymphs hatch. Oothecae are likely an important aspect of whae distribution of
cockroaches and their ability to inhabit different types of habitats that persist to the present day.

We examined 16 fossil oothecae using various techniques, including-acaigrputed tomography
(UCT), to determine whether oothecae have changed over time since their presumed first appearance
in the Early Cretaceous (ca. 125 mya). To this purpose, fodsilighecae of different species from
Myanmar (100 mya) and Baltic amber 80 mya) were analyzed with respect to certain
morphological features, such as the number of egg chambers and surface microstructure, and
compared to the oothecae of preseday co&roaches.

Talk: Three new lithobiomorph centipedes found in Myanmar amber (Cretaceous period), a clue on
their “real” geological records

Le Cadre, J?*Melzer, R? Haug, C, Haug, J.T.
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Chilopoda is a specigh group of ~3500 formally described species of centipedes. Being exclusive
predators, centipedes possess a modification of their first pair of trunk appendages transformed into
counteracting venom claws. The rarity of centipedesdils, especially in comparison to the closely
related millipedes, is a major challenge for better understanding their evolutionary history. Supposed
low fossilization potential, due to their unmineralized exoskeleton and habitat, has been suggested as
one reason for scarce fossil record of the groups. In this study we report three new lithobiomorphan
centipede immatures from Myanmar amber (~110 million years old). This is the first definite report of
lithobiomorphan centipedes and the detailed descriptafrcentipede immatures from the Cretaceous
period.

Usually, lithobiomorphan centipedes exhibit five distinct larval stages, identified by their number of
developed walking legs. Here, we described two specimens with 10 pairs of legs (stage 1V) and the last
one with a fully developed trunk. Despite beind@Itillion years old, these specimens carry similarities

to extant species due to their exceptional conservation. We recognize similarities to extant species of
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the lithobiomorphan ingroup Henicopidae and, with further investigation,Lemyctes(Meinert,
1686). The specimens are probably blind, have translucent setae on the proximal part of the venom
claws, absence of leg spurs, presence of tibial projection and undivided tarsi.

We discuss implication of these new specimens, especially concerning the supposed scarcity of
centipede fossils.

e fe
e

The twodescribed centipedes.

Talk: The first detailed morphological treatment of a fossil barklouse (Psocodea: ‘Psocoptera’) from
Cretaceous Kachin amber

Weingardt, M*1, Liang, P, Boudinot, B.E-®, Hammel, J.U, Bock, B.L%, Beutel, R.G.
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Chilopoda is a specigh group of ~3500 formally described species of centipedes. Being exclusive
predators, centipedes possess a modification of their first pair of trunk appendages transformed into
counteracting venom claws. The rarity of centipedesdils, especially in comparison to the closely
related millipedes, is a major challenge for better understanding their evolutionary history. Supposed
low fossilization potential, due to their unmineralized exoskeleton and habitat, has been suggested as
one reason for scarce fossil record of the groups. In this study we report three new lithobiomorphan
centipede immatures from Myanmar amber (~110 million years old). This is the first definite report of
lithobiomorphan centipedes and the detailed descriptafrcentipede immatures from the Cretaceous
period.

Usually, lithobiomorphan centipedes exhibit five distinct larval stages, identified by their number of
developed walking legs. Here, we described two specimens with 10 pairs of legs (stage 1V) and the last
one with a fully developed trunk. Despite beindItillion years old, these specimens carry similarities

to extant species due to their exceptional conservation. We recognize similarities to extant species of
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the lithobiomorphan ingroup Henicopidae and, with further investigation,Lemyctes(Meinert,
1686). The specimens are probably blind, have translucent setae on the proximal part of the venom
claws, absence of leg spurs, presence of tibial projection and undivided tarsi.

We discuss implication of these new specimens, especially concerning the supposed scarcity of
centipede fossils.

Undescribed species Byllipsocusrom Cretaceous Kachin amber. Lateral viewr&miler based on
SRuCT data.

Talk: Interaction based damage in arthropod fossils: Unusual damage on the wing of a new fossil
dragonfly

Gauweiler, J:*, Haug, J.F, Hornig, M.K%3
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Dragonflies and damselflies (Odonata) are flying insects that typically live in close association to water
and can be found all over the world. Early representatives of Odonata have been around since the
early Triassic (ca. 251 mya) and odonatans are camemmugh finds that they have a rather good
fossil record. Two noteworthy fossil Lagerstatten that have yielded many fossils of odonatopterans are
the Crato formation (Brazil, Early Cretaceous) and the Solnhofen limestones (Germany, Late Jurassic).
Some otthe fossils found on the limestone plates from both of these localities also include damaged
odonatopteran, that often show damage on their wings. Here we present a new dragonfly fossil with
unusual type of wing damage. The specimen is from the SolnHofesstones and is excellently
preserved. The right wing of the third thoracic segment shows sign of damage that differs in shape
from that typically expected in wings of insects preserved in similar limestone deposits. Typically wings
of insects break i more irregular way partly corresponding to the wing venation, resulting in more
angular breaks along straight lines. This can occur on multiple wings in the same fossil and is often
attributed to be a lithographic effect. The fossil dragonfly describex ihas three fully intact wings

and no other discernible damage, except for the one other wing. The wing was damaged at its half
length point, and the damage is circular in shape. Based on the unusual nature of the damage we
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propose the cause might have been interspecific. Within this study, we review the fossil record of
damage in arthropod fossils with a focus on damages that have been suggested to be cause by inter
or intraspecific interaction. These kinds of damage cag gs information to date certaibehavios

and better understand the ecology of these animals. Based on this we suggest the damaged wing of
this dragonfly could have been cause by a failed predation attempt, possibly from a vertebrate
predator.

Talk: Specialized morphological characters of wood-associated beetle larvae for hunting or defense

in deep time

Zippel, A*t, Haug, C:2 Hornig, MK.3, Haug, J.T:2
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Beetles (Coleoptera) are holometabolan insects with a distinct differentiation of life stages. The larvae
often lead different lifestyles than their adult counterparts. Such a strategy ensures that larvae and
adults of the same species do not compete foe tsame resources. Therefore, adult females often
move before the oviposition of eggs into an environment more suitable for the larvae. The oviposition
strategy is a complex tradeff between many factors, for example, the clutch size and the predation
risk. Females lay either many eggs in a predatgproachable environment or a smaller number of
eggs in a more hidden environment, which is often associated with higher energy costs. For example,
the females of longhorn beetles (Cerambycidae) lay eggs uhedeiree bark, within crevices, or in
selfmade incisions on the host surfaces. However, even thehiddlen eggs and larvae are not always
safe from predators. Some predaceous larvaeecolved with the wooehssociated larvae and
developed specialized hting strategies in narrow spaces. For example, larvae of Texas beetles
(Brachypsectridae) have lateral processes on the trunk and $igmerunk end that help with
camouflaging and hunting. The larvae are ambush predators that pin their prey on tihe# thody
surface with the trunk end and sick#naped mandibles. Many larvae of woeadsociated beetles
developed urogomphi (dorsposterior processes of abdomen segment 9). Supposedly, urogomphi
help move backward within the narrow tunnels. Some woodfungtinfestedwood-feeding larvae

also developed processes that help in camouflaging. Such morphologies are also known from the
fossils and allow us to make implications about survival strategies in past ecosystems. We discuss the
specialized morphologgeof inwood predaceous and other woeassociated fossils of larvae.

Talk: Hairstyles of the Eocene: Structure and distribution of setae in beetle larvae as a measure for
morphological diversity

Posad&uluaga, V.P}, Zippel, Al, Haug, C+?, Iturbe-Ormaeche, B.¥, Haug, J. T2
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Modern representatives of Coleoptera are a diverse group, both in their species richness and
morphological variation. This diversity is not only observed in adult beetles, but also in their larvae,
which is also evident throughout their evolutionary historHowever, incompletely preserved
specimens and visual clutter in amber pieces can make the interpretation and comparison of these
insects difficult. These problems relate to the poor preservation of major identifying characters (such
as mouthparts or leglements), which impedes the comparison especially of closely related groups. In
contrast, structures that tend to be preserved even indguality samples are setae. These hairs have
traditionally been used for the characterization of beetles at the gselevel. Thus, this project aims

to test these structures as an identifying character in fossil specimens among wider groups based on
their shape and configuration. We characterized the setae of 46 fossil specimens resembling-modern
day beetles represeirig at least 10 different groups and used these together with setae of modern
representatives in a quantitative analysis. The shapes of the setae on mandibles (if present) and
abdomen of these specimens were outlined and measured. The resulting outlities sétae were
analysed using an elliptic Fourier transformation and principal component analysis, which was then
complemented by the number and organisation of the setae on specific structures. Through this
process we aim to compare the morphologicaledsity of larvae in the different groups of Coleoptera
throughout the Eocene and their extant relatives.

Talk: Structurally preserved Osmundaceae and other plants from Triassic silicified peat deposits in
North Victoria Land, Central Transantarctic Mountains, East Antarctica

Hiller, P**, Bomfleur, B!
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The Transantarctic Mountains are long known to contain several deposits of silicified peat of Permian
and of Triassic age, which are among the most important sources of information on thiatitigte
vegetation of Gondwana, especially regarding plant tamgy. While silicified peats from the
Beardmore Glacier region have been studied quite extensively over the last 50 years, similar deposits
from elsewhere in the Transantarctic Mountains have received hardly any attention. During the 11th
and 13th GANOVEXpeditions in 2015/16 and 2018/19, abundant material of Triassic silicified peat
has been collected from several new sites in North Victoria Land, but the fossil content still awaits
detailed description.

Here, we present a first overview on the composition, state of preservation and diversity of plant fossils
at three different sites of Middle to Late Triassic silicified peat from North Victoria Land. Both the
abundance and preservation quality of planséds strongly vary between individual peat blocks, even
within the same deposit. Especially one facies in the northern Helliwell Hills (Rennick Glacier area) is
characterized by only limited compaction and high abundance of excellently preserved planiahat

The plant remains so far identified in this deposit include foli&jer¢idium) and stemsKykloxyloh

of Corystospermales, cycad roots, and a great variety of pteridophyte remains. Most prominent among
the latter are several extremely weglreserved rhizomes of Royal Ferns (Osmundaceae). They likely
belong to the genus dElaytosmundand show strong affinities to both the exta@t claytonianas

well as the fossiC. beardmorensisom the Triassic of the Beardmore Glacier area. These new fsding
hereby link the hitherto poorly know&. beardmorensi® a modernday species and promise to
resolve its systematic and phylogenetic position.
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Talk: Disc-shaped fossils resembling eldoniids from the early Cambrian (Series 2: Stage 4) Pioche
Formation of Nevada

Kimmig, J**

! AbteilungGeowissenschaften, Staatliches Museum fiir Naturkunde Karlsruhe, Erbprinzenstrae 13,
76133 Karlsruhe, Germany

* julien.kimmig@smnk.de

The Comet Shale Member of the Piodkmrmation in southern Nevadareserves norbiomineralized

fossil assemblages referred to as the Pioche Lagerstatte. The biota of this Lagerstatte is dominated by
panarthropods, both biomineralized and sdivdied, but also preserves diverse benthic organisms
including species of deutestomes, scalidophorans, halkieriids, and some problematic vermiform
taxa. The morphology and affinities of newly discovered-siieped, sofbodied, 2D fossils from the

early Cambrian (Sies 2: Stage 4) Comet Shale Member are discussed. These specimens show some
similarity to the eldoniids, which include the still enigmdgicloniaWalcott, 1911, from the middle
Cambrian (Miaolingian: Wuliuan) Spence Shale of Utah and Burgess Shale of Canada. The status of
various discoidal taxa from the Cambrian of the Great Basin is considered and their affinities are being
discussed.

Talk: A possible beaching site for whales and dolphins in Taiwan

v. Heteren, A.H:323, Yang, TR.*456
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In-situ whale mandible with a human male for scale.
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Currently, more than 150 whales or dolphins, assigned to more than 20 species, beach on the island of
Taiwan per year. Taiwan yields an average 4emgn uplift rate of 5.3 mm/year. Consequently,
relatively young Pli¢’leistocene marine sediments are founthnd with the potential to record fossil
marine mammal beaching events.

In 2022, during geological and paleontological surveying in the Pleistocene Sigou Formation in
Hengchun, the southernmost province of Taiwan, we discovered several large rib bones. Subsequent
excavations revealed a wglteserved, articulated whale fossilhe cetacean fossil is dated to <260 ka
based on the discovery of the nanofo$séphyrocapsa lacunose

Based on the size of the fossil rib bones and the mandible, as measured in the field, the whale would
have been more than 15 meters long, which is the largest vertebrate ever unearthed in Taiwan. Thus
far, we have prepared both scapulae and the right maldiMandibular morphology indicates that

this specimen is a baleen whale, possibly a grey whale based on the morphology of the scapulae. It is
unfortunate that the bullae do not seem to be preserved, but morphological analyses of the scapulae
are plannedas well as peptide mass fingerprinting, to determine species attribution.

In addition to the large whale fossil reported here, the team also found two other smaller marine
mammals, possibly dolphins. These specimens still await excavation.

Poster: An attempt to provide an overview of fossil and not-so-fossil resins from around the world
Haug, J.T%*?, Haug, G.T, Schlerka, L.¥,.Haug, C-?
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Fossil resin is often collectively referred to as amber, yet some authors differentiate amber from other
fossil resins. Copal is often referred to as
different and may refer to a specific set of r@laly young fossil resins, but can also include-fassil
resins. “Defaunation resin” refers to very youngd
been reported from at least 200 sites around the world. Yet, some authors indicate theatitdsbe

at least 300. The most commonly known occurrences are likely those around the Baltic Sea, hence
Baltic amber, and the one in the Dominican Republic, hence Dominican amber. Yet, in recent years
especially Kachin amber from Myanmar has swamped iteeature with findings of spectacular

inclusions providing insights into a forest fauna 100 million years ago. Yet, these examples represent

only a tiny fraction of inclusieproviding resins, which are quite numerous. There are furthermore
depositsthabr e consi dered to have fossil resins withou
amber” (in fact, several sites on Sumatr a, Born
considered to lack inclusions can provide some when specifgsdlghing for them. Despite all these

finds, an overall overview of all these resins is still challenging to achieve. Some findings have been
mentioned in older literature, but remain obscure. Terminology has been shifting over the years, and

not all simiar-appearing names may refer to the same finding. Very rare finds (sometimes a single

piece) are especially challenging to interpret. We present here first attempts for providing an overview

of occurrences of fossil and ndaossil resins.

y

77



Poster: Exploring the evolution of mite shape: Were larvae of long-legged velvet mites always long-
legged?
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! Faculty of Biology, Department Il, Zoomorphology, LueMagimiliansUniversitat Miinchen, Grof3
haderner Stral3e 2, 82152 Minchen, Germany

2 GeoBio Center, LudwitylaximiliansUniversitat Miinchen, Germany

* sofia.arce@aleo-evo-devo.info

There are records of mites (Acari) since as far as the Lower Devonian, which comprises 410 million
years of geological history. These records show that the general body size and appearance of mites
have not drastically changed over time. It has also baegggested that at least for some groups,

such as Oribatida, their body shape has stayed fairly stable as well. Erythraeoidea, the group of long
legged velvet mites, like other representatives of Parasitengona, is an ingroup of Trombidiform
mites. Adults ofErythraeoidea are active predators, yet, their quite different appearing larvae are
parasitic on other representatives of Euarthropoda. Among their diagnostic features, as their name
indicates, longegged velvet mites are characterized by having extrentwlyg legs, which extend

for more than half the length of their idiosoma (the functional trunk region of the mite).

In the present study, we applied geometric morphometrics to analyze the variation of shape in larval
long-legged velvet mites over time with a focus on fossils from the Late Cretaceous in comparison
to the modern fauna. Data was obtained both from photdsfassilized mites in amber and from
fossil and modern mites previously reported in the literature. Body outlines were redrawn as vector
graphics. By performing an Elliptic Fourier analysis, we obtained the variation in the shape of the
body of longleggedvelvet mite larvae, but also legs and idiosoma (body without the gnathosoma,
the functional head of mites). We later performed a Principal Component Analysis (PCA) to compare
the shape of fossil and modern mites.

To our knowledge, this is the first quantitative analysis of the evolution of shape in mites. Although
mites are fairly abundant in the fossil record, they are often overlooked since details are usually not
accessible given their minute size. Nevertheldis study demonstrates that despite the fact that
identification to lower phylogenetic levels is often not a possible task, mite inclusions in amber can
still be informative to deepen our knowledge of morphological biodiversity and its variation through
time.

Poster: “Family picture in amber” — Oldest representatives of Lamyctedn Myanmar amber and from
two different developmental stage

Le Cadre, J?*Melzer, R?, Haug, C, Haug, J.T.
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Lithobiomorpha is a group of specigsh soildwelling predators with ~1100 formally described
species. Extant centipedes play an important role in controlling detritivore populations and therefore
represent a crucial component of the soil and leaf litteuna. Until recently, its geological records
were restricted to the Cenozoic period, but a single and oldest record (Kachin amber, Cretaceous
period) of a lithobiomorpHike centipede has been described. Yet, it remained unclear whether this
species is aepresentative of the group Lithobiomorpha, as most characters making it appear like a
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lithobiomorphan are in fact plesiomorphies. Here we report an unusual piece with two specimens, an
immature with fewer segments and one with a fully developed trunk.

The specimens are exceptionally waleserved, and details suggest a close relationshipaimyctes
coeculusBrolemann (1889) within Henicopidae. Among these areefnents of the antennae
(antennomeres); translucent setae on the proximal part of the venom claws (porodont on coxosternite
margins); presence of a clear tibial projection on leg pait4;lundivided tarsi of the anterior trunk

legs and bipartite tarsitdeg pairs 13l4. The exceptional preservation state and availability of such
specimens challenge the preconceived idea on the scarcity of lithobiomorphan centipedes before the
Cenozoic period.

Poster: Chimeric Diptera larvae from the Cretaceous

Amaral, A.P%*, Turetzek, N, Baranov, V.£&, Haug, J.T3

1 Biocenter, LudwigvlaximiliansUniversitat Minchen, GroRBhaderner StraRe 2, 82152
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The group of flies, Diptera, represents a major lineage of the group Holometabola, an ingroup of
Insecta, which is characterised by a strong morphological and ecological differentiation between larvae

and adults. Fly larvae represent a crucial faunal camepb in many modern ecosystems, performing

important functions such as carbon cycling. We can assume that fly larvae also played a major role in

past ecosystems, but our knowledge of fossil fly larvae is still very limited. In this study we present two

larval specimens preserved in Cretaceous Kachin amber, Myanmar. Both larvae show a so far unknown
morphology, with apomorphic features of two distinct, possibly distantly related, lineages of Diptera:
Xylophagidae (awl flies) and Athericidae (water snips)fli@& prominent feature of awl fly larvae is

their elongated head capsule, which is seen in the fossils. A prominent feature of water snipe fly larvae

is the presence of very well developed,dé@ parapods armed with multiple crochets (small hooks

arourd t he “foot”), and the fossil l arvae similar/l
In addition, the two specimens have some differences between each other and may represent distinct
species. These records stress how much our knowledgeaitnetvolution in immature dipterans is

incipient. Interestingly, comparable cases in which larvae possess distinct characters of only distantly
related lineages have also been reported in other lineages of holometabolans, especially in lacewings
(Neuropte a) . Together these findings reinforce the p
period of insect evolution.

Poster: LEON — an updated member list

Haug, C**?, Haug, G.T, Haug, J. T2
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The concept of a superhero relates to fictional characters that, in part, have characteristics of normal
humans, but to a superlative degree. The same concept can be applied thunwn animals and
fossils. Also here we can identify cases in which cecta@macters are superlatives compared to other
cases. Superheroes are additionally ofteganizedn teams, such as the Avengers, the Fantastic Four
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or the Justice League, yet the oldest of such teams is the League of Extraordinary Gentlemen with
superheroes from the late 19th century. In reference to this team, we have identified a group of
exceptional larvae preserved in Mesozoic deposits that pessegerlative characters. The League of
Extraordinary Neuropteriformian Larvae, or in short LEON, includes, for example, lacewing larvae with

exceptionally elongated mouthparts (“supersting”

theirlineges (“ ol dest l'ion”) . We report here new f
including lacewing larvae with entirely new pregtching strategies, beetle larvae with extremely large
heads, and snakefly larvae with extraordinarily long antennae. miembers of LEON demonstrate

that the absence of such superlatives in the modern fauna is not caused by possibly mechanical
constraints, but more likely by a general loss of diversity, especially of the group Neuropterida (which
includes lacewings, sndlkies, fishflies and others).

i n
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Microfossils are important tools in Quaternary Geology, Physical Geography, paleoceanography,
paleoclimatology and geoarchaeology. Their assemblage composition, environmental induced
morphological reactions and shell chemistry signatures enable reconisiguet wide range of
environmental factors in aquatic or terrestrial ecosystems.

The small size of microfossils and their high diversity enable studying large associations, often with
well preserved and complete individuals even from small samples as typical from sediment cores.
Ecological preferences and tolerances of taxa are usestémnstruction of paleoenvironments, their
biostratigraphical ranges for bringing strata into a chronological order. The great value of microfossils
for geoscience is their applicatipbut as past organisms they are excellent paleontological study
objeds in their own as well. The session presents geological applications of microfossils as well as
paleobiological studies.

Talk: Foraminiferal assemblages from the Upper Paleocene of the Turgai depression (Northern
Kazakhstan)

Trubin, Y#*'2, Marinov, V23, Smirnov, P*°, Langer, M!

! University of Bonn, Bonn, Germany

2 University of Tyumen, Russia

3 Tyumen Petroleum Research Center, Russia

4 Clausthal University of Technologyermany

® Tyumen Scientific Centre, Russia

* trubinjs@gmail.com

Upper Paleocene deposits widely cover the Turgai depression and comprise the Sokolovo Formation
that is mainly represented by clay and sand. These sediments were deposited in a shatiew
setting. During this time interval, the Turgai Strait connected the tropical epicontinental pyan

basins to the Boreal sersolated basins of Western Siberia.cBase of the exchange of watbodies

from both basins, both the structure and composition of Paleogene marine faunas were impacted and
studies on Turgai depression sediments can shed new light on the evolution of the marine ecosystems
in these regions. Waave studied specieschness assemblages of foraminifera from the Sokolovo
Formation to provide new information on the role of the Turgai Strait for the evolution and diversity

of environments during the Later Paleocene.
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The material includes 6 samples from the Sokolovo-aenquarry (53° 3'11.93"N; 63° 3'40.59"E) that

is located in the Kostanay region of Northern Kazakhstan. The material was collected in 2019 from an
outcrop that is considered to be typical for the Slokm Formation. The deposits are represented by
guartz and glauconitic sand with interlayers of sandstones that contain fossil mollusks, spines of
echinoids, and shark teeth. The Sokolovo Formation lies on Upper Cretaceous sands and is overlain by
the Eoceae siliceous rocks such as diatomite, opoka, and tripolite.

The foraminiferal assemblages recovered, comprise 35 species that were identified from a total 700
specimens. They include several taxa of the Cibicididae family incl@igdoides reinholdiC.
succedensC. lectus C. incognitusC. proprius and C. favorabilis The assemblages also contain
abundant individuals oReussella paleoceni@ad other lowoxygen tolerant species likdodosaria
spinulosa Dentalina communijsOolina apiculate Lenticulina degolyeriPolymorphina pulchella
Protoglobulimina oata, Globulina minutaPullenia guinquelohaBulimina rosenkrantzLoxostoma
applinag and Acarinina subsphaericaThe foraminiferal faunal associations are indicative for
somewhat deeper water settings that experienced loxygen conditions. The assemblages comprise
benthic and planktic foraminifera from the Western Siberian basin and theleényan realm and can

be correlated with biotas from the other areas.

Poster: Cave ostracoda from Greece and Germany: The case of the Cave of the Lakes, Kastria, Greece
Valavani, D}, Papadopoulou, P2, Frenzel, P, Alivernini, M4, Tsoni, M2, Groumpou, M?, Tsourou,

T.%, Kolomaznik, S, Kreuzheck, M, lliopoulos, G. *?
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4UNESCO Global Geopatiiringen InselsberBrei Gleichen, Germany
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Ostracods are by far the most abundant fossil arthropods, living in almost every aquatic environment

including groundwater and caves. In cave systems worldwide, their study has not been systematic yet,
so our knowledge about their biodiversity and disttilon patterns is patchy. However, cave ostracods

are incredibly important for biogeography and paleoecology because they can provide detailed

information for high impact multidisciplinary studies in research fields such as archaeology and

paleoclimatologyThus, cave ostracod study is a pioneering proxy with enormous potential for new

di scoveries. The “Program for the Promotion of
Greece and Germany | KYDA 2022"” an dacodafromGreegeeci f i C
and Germany: a pilot study for (pal eo)ecol ogi ce

example of how scientific research between academic institutions can be combined with the
cooperation between two UNESCO Global Geopati@rf®s Vouraikos UGGp, Thiringen Inselsberg

Drei Gleichen UGGp). The purpose of this research is to conduct a comprehensive analysis of ostracods
and their ecology in selected caves in the two UGGp, aiming to establish a foundation for future
paleoenvironnental studies. This study contributes new knowledge to an unexplored field of cave
ostracod research and aims to delve deeper into the world of freshwater ostracods, expanding our
understanding and analysis. Until now samplings have taken place in thetGeste of the Lakes and

Ladon River springs from Chelmos Vouraikos UGGp and in Altensteiner Hohle, Marienglashdhle and
Kittelsthaler Tropfsteinhdhle: Grafsche Kammern from Thiringen Insellreidsleichen UGGp. The

site that until now has provided bgrfthe best results is the Cave of the Lakes, one of the main geosites
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of Chelmos Vouraikos UGGp. In October 2022, sediment samples from five different locations were
collected from the floor of the cave and two as box core samples from the bottom of the cave lakes
(lakes 1 and 2). In two of the five sampling locations sbomts were taken. So far, sediment samples
from four out of the seven sampling locations have been processed and studied, giving more emphasis
on the samples from the two cores. The samples were wet sieved throughm2md 63.um sieves.

The distributiorof the samples allowed us to study the sediment sequences temporally, spatially, and
climatically. At least six different species of freshwater Ostracods were found in all the studied samples,
especially in the sediment samples from the two core sampteaddition, two different species of
gastropods and several bones of mienammals were also found. Finally, and quite importantly, bits

of microplastics were identified in many specimens. Such multidisciplinary research has never been
done in the Cave ahe Lakes or in other caves of Greece. We intend to continue our preliminary
research through a followp project reconstructing the Quaternary evolution of environmental
conditions and anthropogenic impacts within the Cave of the Lakes.

Poster: Nonmarine Ostracods as Proxies in Geoarchaeology

Quante, E. *? Pint, A%, Frenzel, P.
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* ella.quante@unjena.de

Ostracods (Crustacea) have high fossilization potential due to their calcitic carapaces, and as they, in
contrast to many other microfossil groups, also occur widespread and with high species richness in
fresh water, they are especially useful as paleoemmental proxies in nonmarine settings. This
makes them valuable for analyses of aquatic sediments in archaeological investigations, but their
potential in this field is, however, not fully exploited so far. To promote their application in
geoarchaeologywe present a review on how nonmarine ostracods can be used to answer
geoarchaeological research questions, based on a paper published by us recently (Quante et al. 2022).

Ostracods live in all types of aquatic habitats, both natural and-made. Due to their small size
(mostly 0.52 mm in length) only small volumes of sediment are needed for analyses. Their carapaces
allow identification on species level and even ontogénstages.

Their applications in geoarchaeological studies can be divided into four categories: 1)
Paleoenvironmental and paleoclimatic reconstructions, 2) land use, 3) water works and water use, and
4) provenance studies. The most used application by far are tle®@avironmental reconstructions

and paleoecolological analyses, which are typically based on the ecological information of associations
and speciespecific preferences and tolerances. Other methods include taphonomy, morphometric
variability, stable isotpe and trace element chemistry of the valves. Especially at Paleolithic and
Neolithic sites climatic changes and changes in human living strategies have been of interest,
environmental histories of areas with human occupations have been reconstructed,thend
environmental suitability of areas for human settlements have been analyzed with ostpsors.

At more recent archaeological sites, ostracods can be used to detect water works such as canals and
dams, and reconstruct the usage of those structupsdgentially even with a seasonal resolution. Also,

they can be used to indirectly detect land use, e.g. by eutrophication, or deforestation with subsequent
higher erosion rates and resulting discharge fluctuations in streams or into lakes. Ostracod studies
have also been used to interpret climatic changes effecting land and water use, or human impacts on
the environments that are reflected in the ostracod faunas through e.g. soil erosion and aridification.
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We compiled more than 100 geoarchaeological studies that all in some way used nonmarine ostracods.
This promotes ostracegroxies for various (gejarchaeological research questions, but also displays
the sparsity of detailed nonmarine ostracod studiesaathaeological sites. However, regarding the
state of research and development of new and better ostracod proxies, the number of studies may
further increase in the coming years.

Reference:

Quant e, E. , Pint, A & Frenzel, P. 2022—-A Nonmar
review.Geoarchaeolog@7, 711732

Poster: Systematics and zoogeography of marine and brackish water ostracods of South Africa
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The ostracods of South Africa have a long (almost 140 years) history of study and a significant number
of publications on their taxonomy, ecology, and zoogeography. However, these data require additional
systematic studies for an improved information anthiytical base for ecological, zoogeographic, and
paleogeographic studies. According to our preliminary estimates, the ostracods of South Africa
(southern and eastern coast of South Africa from 17°S to 35°S; the eulittoral and thevde=zones

from 32m to 3059 m water depth, lagoons, estuaries and coastal lakes) are represented by three
suborders (Cytherocopina, Bairdiocopina, Platycopina), 49 genera and about 150 species. The material
was collected during several field campaigns in 20030. The mongraphic description of fossil
(Quaternary) and Recent ostracods of South Africa (collection in Jena and collection of G. Hartmann,
Zoological Museum, Hamburg) contains detailed descriptions of the external and internal morphology
of the shell, as well asegeralized data on the ecology and zoogeography according to the material
and literary sources.

The species diversity of South African ostracods is determined byetbgraphical location of South
Africa between two oceans and was formed under the influence of the cold Benguela Current of the
Atlantic Ocean and the warm subtropical Agulhas Current of the Indian Ocean. The system of oceanic
and marine currents providdhe active migration routes of ostracods in the oceans; the passive route

of ostracod transport occurs by birds, floating marine plants, and shipping. The study of the
stratigraphy of marine and brackish water ostracods of South Africa was based on theisanathe
geographical distribution and stratigraphic position of ostracods according to the author's data (South
African coast) and literary data (World Oceans), as well as on the reconstruction of paleoareas and
modern habitats, time and directions oftracod migration in the oceans in the stratigraphic range
"PaleogeneRecent".

According to zoogeographic zoning of the ocean (littoral and pelagic), South Africa belongs to the
Antiboreal region (the coast of the southern continents in the transition zone between the Antarctic
region and the Tropical region) and the South Africaoregion. Within the South African ostracods,
three zoogeographic groups stand out: North Atlantic, Pacific and endemic. The preliminary statistical
estimate of the ratio of the number of species in different zoogeographic groups according to the study
is & follows (the list of species is still incomplete): North Atlantic ostracods feigla dayiiBenson

& Maddocks) account for 1% of the total number of identified species; Pacific (Californian) ostracods
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(e.g.,Hemicythere californiensi'sRoyAmbostracon flabellicostatuitBr.)) account for 186; endemic
species (e.glJrocythereis arcan®ingle,Mutilus bensonmaddocksoruiartmann,Mutilus malloryi
Dingle, Aurila kliei Hartmann, Aurila petricolaHartmann, Aurila leisurensisAmbostracon keeleri
(Dingle), Ambostracon frenzgliaccount for 7246 of the total number of identified species revealing a
dominance of endemic species.

The study of the ecologfautecology, demecology) of ostracods aims on the adaptive potential of
South African ostracods (the range of tolerance to abiotic factors and their manifestations in shell
morphology; the dynamics of the structure and density of populations as indicatarptimal and
pessimal conditions for the existence of the species, etc.) for bioindication of pollution of modern
marine ecosystems and paleogeographic reconstructions of paleowater bodies. The results of these
studies will be made public at a later date

Poster: Exploring Environmental Micropaleontology: Ostracoda and Foraminifera in the protected

area of Mlalazi estuary, South Africa, and their exposure to pollution
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The Mlalazi River flows through a natural reserve at the eastern coast of South Africa and has been
regarded as free from contamination. To prove it and assess the ecological state of aquatic life in the
reserve, as well as to enhance the indicator valfienarginal marine Foraminifera and Ostracoda in
South Africa, we conducted an analysis of microfauna in 25 surface sediment samples. These samples
were obtained from the Mlalazi estuary, covering a salinity range from oligohaline to euhaline. Except
of two samples, all others contained Ostracoda and Foraminifera. Among the identified ostracod
species, there were 17 species belonging to 14 genera. Typical taxa are the brackish water species
Perissocytheridea aestuaria, Sulcostocythere knysnaanisAustraloloxoconcha favornamentata

Our investigation identified 19 Foraminifera species from 16 genera, with dominant taxa such as
Ammoniasp.,Quinqueloculinap., andMilliolinellasp. Three distinct assemblages were observed: A)
Ammoniasp., Quingqueloculinap., with very low diversity and abundances in general, located along

the river course and exciding Pollution Load Index (PLIAnBnhoniasp, Quinqueloculinasp,
Sulcostocythere knysnaenigth higher salinity and lower PLI; @mmoniasp., Quinqueloculina
agglutinans Cribroelphidium articulatuntocated in mudflats with the most minimal PLI. Our findings
align with the commonly observed diversity trend, which indicates reduced species diversity
corresponding to elevated pollution levels. Notably, the eiwed samples revealed a range
Foraminiferal Abnormality Index (FAI) up to 23 %, exhibiting anomalies such as multiple tests, changes
in coiling, and abnormal chamber shapes. Geochemical analysis indicates that the river is subjected to
substantial anthropogenic pressure, as evidendsd elevated concentrations of heavy metals,
Sulphur, PET, and LDPE. Ongoing investigations in South African estuaries are expanding our dataset
and will contribute to a better understanding of the speeggecific responsesf Ostracoda and
Foraminifera to anthropogenic pressure.
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Poster: Palynomorphs in Bitterfeld amber - An ongoing project
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Bitterfeld amber (Saxonian amber, succinite) is known for its diversity of inclusions. Numerous
publications consider its faunistic, but only a few its floristic spectrum. References to pollen and spores
preserved in amber resin are very rare, mostly inreection with enclosed flowers or pollen grains
sticking to insects. However palynological investigations on amber can reconstruct composition of
former vegetation and characterize plant communities as well as environmental conditions. They are
the key toage determination of amber formation (time of resin flow), which is still in discussion
because the Bitterfeld deposit represents a secondary deposit.

According to the methodology developed by Halbwachs (2019), individual amber pieces were
dissolved in tetrahydrofuran. Enclosed palynomorphs were enriched by centrifugation and determined
at 400600x magnification. Up till now 36 amber samples were exatharel more than 300 pollen

and spores (exclusively fungal spores) were detectbeFigire shows some of them.

The pollen spectrum illustrates the mixed forest character with gymnospermdsljeigs, Sciadopitys

as well as angiospermes. Evergreen species (e.g. EricleBeand broadeafed trees (e.g. Fagaceae,
Betulaceae, Juglandaceae) were both present. Additionally the evidence of alnoid pollen and pollen of
Nyssaindicate the presence of wet to swampy areas or possibly even open water areas. Ferns and
mosses are representatives of the herbaceous layer. The occurrence of Poaceae points to the existence
(at least in some areas) of more lightoded areas in the vegetation. Their evidence supports the
abandonment of ideas about a closed, dark amber forest. Most of the detected taxa are considered to
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be representatives of the arctotertiary floral group with a watemperate focus. Paleotropical
elements are considered to be part of Eocene climatic favor.

The detected pollen types allow a preliminary dating of the Bitterfeld amber into the Bartonian to
Priabonian (SPP 17 to SPP 18, ca-33.8 mya). The investigations do not provide a final result. They
merely mark the beginning of compellingly necesséuyther palynological work on amber of the
Bitterfeld deposit.
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Different types of palynomorphs isolated from Bitterfeld amber.

Reference:

Halbwachs, H. 2019. Detecting fungal spores and other palynomorphs in amber and copal by solvent
treatment. Palynology44 (3), 521528. https://doi.org/10.1080/01916122.2019.1633436
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This study is an effort to portray and interpret the foraminiferal faunas in sedimentary glacial erratics
of Northwestern Germany. If present fossils and namely macro fossils were commonly used to clarify
their origin. So far no systematic study of foraifera in glacial erratics has been undertaken. If at all
their presence was reported only as a group and for a few large species.

Pleistocene glacial erratics including those of a marine sedimentary origin are widely spread in
northwestern Europe. They have been sheared off from their original source by gtecemd were
transported by ice and melt water over a few to up to 10@0rketers. They are scientifically studied
since more than 300 years in order to clarify their genesis and origin.
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Glacial erratics of a marine sedimentary origin often contain foraminifera. Their study is hindered
though by the compactness of the found pieces and lack of visibility on the outside. Best preservation
conditions for foraminiferal specimens and whole fasnare given in locally displaced slabs of
material.

So far two papers on foraminifera in the Eocene Heiligenhafener Kieselgestein and in Cretaceeus chalk

marl smaers at the Baltic coast have been published (Hesemann and Ketelsen 2017; Hesemann 2020).
Two papers on foraminifera of the Oligocene Sternbergers ei n and the Jurassic
Geschiebe” are in the making. Sampling and proc
started.
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Poster: Application of micro-computed tomography on a Miocene sample of Holstein Erratics to
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Examining fossils in sedimentary rocks often involves the destruction of the sedimentary matrix and
even of parts of the fossil assemblage (e.g., via removal and/or dissolution). Destfneton
assessment of fossils in sediments (e.g., sediment corelsajrand sedimentary rocks is therefore of
great interest to the geoscience community. In addition, the thdémensional examination of fossils
becomes increasingly important to assess and evaluate morphological features and to improve
morphometrical analses. Last but not least, destructitnee analyzing methods allow assessing
additional fossils later and to quantify the volume of fossils inside a sample.

“Hol steiner Gestein” is a sandstone and gl aci al
The original deposition of this sediment took place during the Miocene, perhaps also the upper
Oligocene (Schallreuter et al. 1984). The glaciateated transport of this material took place during

the Pleistocene.

The fossil content inside and paleoecol ogy of t
detail. Particularly after the 1980s, scientific publications on this sediment are rare. If analyzed at all,
materi al Il i ke t he *diosubjettaditordestructiGenwethoels to iSolate ®ssilg e n e r

such as marine snails or foraminifers, which both comprise taxa with calcareous shells. These fossils
contribute to the reconstruction of paleecosystems and depositional environments.

I n our <case study, a piece “Holsteiner Gestein”
employing the directional beam tube: First, an overview scan of the whole sample (210 kV, 160 pA, 1.0
mm Cu filter, 50.00 um iseoxel size) was used to identdy area with potentially interesting fossils.
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The area of interest was scanned (210 kV, 160 pA, 1.0 mm Cu filter 7.23-yoxéssize) with higher
resolution in the following using a scan trajectory with a flexible rotation center that allowed for
maximal resolution by adjusting the position of ts@&mple such that it was located as close as possible

to the xray source, but a collision was prevented. Furthermore, a laminography scan (180 kV, 70 A,
0. 5 mm Cu filter, 5.02x5.02x9.58 um voxel size) was performed to achieve the maximum possible
sharpness and resolution in crosectional images. The software Amira (version 6.0.1) was used to
visualize and analyze data.

Our approach enables us to threlimensionally assess relatively big snail shells and foraminifera of
less than 1 mm in size. It also allows quantifying the number of microfossils inside a certain part of the
sample. The foraminiferal taxa comprise agglating foraminifers which closely resemble the genus
Entzia These would imply a former salt marsh environment, but additional scans with even higher
resolution may allow to improve the taxonomical attribution.

Reference:

Schallreuter, R., Vinx, R. & Lierl, H.J. 1984. Geschiebe in Sudhttsteegens, E.T., Hillmer, G. &
Spaeth, C. (eds.): Exkursionsfuhrer Erdgeschichte des Newds#@stseeraumes, Selbstverlag des
GeologiscHPalaontologischen Institutes der Universitdt Hamburg, 575 S.

Poster: Benthic assemblages from Paleogene shallow-water marine facies of Fergana Basin (Central
Asia)

Trubin, Y*'2, Smirnov, P24 Kogan, F:5, Winkler, AL, Langer, M!

! University of Bonn, Bonn, Germany

2 University of Tyumen, Russia

3 Clausthal University of Technology, Germany

4 Tyumen Scientific Centre, Russia

® Museum fur Naturkunde Chemnitz, Germany

6 TU Bergakademie Freiberg, Germany

* trubinjs@gmail.com

After a predominantly continental development throughout the Mesozoic, the Central Asian Fergana
Basin formed a large bdike structure within the Pardethys. In order to reconstruct the evolution,
paleoclimatic and environmental conditions of the basie have analyzed mollusks and benthic
foraminifera. Despite a large amount of geological literature available from this area, studies on the
structure and composition of benthic assemblages have received little attention. Our research intends
to fill in this gap based on newly collected material and aims to provide a better understanding of the
biodiversity and paleoecological conditions in the shalleater environments of Central Asia during

the Paleogene.

Study materials were collected in the Madygen Geopark (Batken Region, SW Kyrgyzstan) during two
field campaigns in 2021 and 2022. The material includes 214 rock samples and 284 shells of mollusks.
The rock samples include different types of sandstonestsiie, and clay, and have been prepared for
foraminiferal analysis by dissolving the material in hot water. According to previous stratigraphic
studies, they have been assigned to four units: Bukhara Formation (Paleocene), Suzak Formation
(Lower Eocene),lé Formation (Middle Eocene), and RishtdanabadSumsar Series (Upper Eocene

and Lower Oligocene).

The basal unit of the Paleogen¢he Bukhara Formation contains some smatlized, badly preserved
Ostreashells, covered by large gypsum crystals. This points to evaporitic sedimentological conditions.
No foraminifera were found in this formation. The Suzak Formation bears mainly agglutinated
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foraminifera such aSpiroplectamminap.,Reophaxsp., andTextulariasp. and has yielded larggze
Ostreaand someTurritella Deposition of this formation occurred in a shallow iglal environment.
Material from the Alai Formation includes mainly limestones that were devoid of foraminifera but
contained some badly preserved shells @$treaand other small mollusks. This assemblage is
considered to represent extremely shallemater conditions. Foraminiferal assemblages from the
uppermost unit— the RshtanHanabadSumsar Series mainly contained the benthic foraminifera
Cribroelphidium rischtanicurand some miliolids. Mollusks from this series are represented by
generally thickwalledOstrea The faunal assemblages are considered to represent tidal flat conditions.

Poster: The Opuntia of life — illustrating the evolution of cryptogams

Spindler, F*1, Budel, B? Friedl, T3, Beyschlag, W.

! freelance, Kipfenberg, Germany

2 Department of Biology, Technische Universitat Kaiserslautean@lau), Germany

3 A-von-HallerInstitut fur Pflanzenwissenschaften, GegkggustUniversitat Gottingen, Germany
4 Fakultat fur Biologie, Universitat Bielefeld, Germany

* mail@frederikspindler.de

- New Cryptogams endosymbiosis:

primary

(in a wider sense —_—
algae including
secondary
cyanobacteria)
—_—

tertiary
—_—

photosymbiosis
or kleptoplasty

Phylogeny and
endosymbioses
of Eukarya

Evolution of soil crusts

(arrow: update
FAD of lichen

Budel, B., Friedl, T. & Beyschlag, W. 2@&8logy of Algae, Lichens and Bryophytsrlin: Springer,
904 S.
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According to an updated definition, cryptogams comprise photosynthetically activéracmeophyte
organisms, i.e. cyanobacteria, the wide and polyphyletic spectrum of algae, lichenised fungi, and
bryophytes. Therefore, dealing with cryptogams requiresaagply of virtually the entire tree of life,
with focus on “protists” and | ess popular mul ti
tree model, the reactivated historical bubblstyle resemble©puntig a famous cactus. This chart is
part of a comprehensive treatise creating a context for major basic evolutionary steps, such as early
eukaryote endobiosis or the evolution of reproductive cycles. From a paleontological point of view,
cryptogams deserve a greater perception regarding thei nolbiological soil crusts, which gave rise

to the evolution of soils, atmospheric composition, and cycles of matter. Linking the-patspective

to extant cryptogam research is a chance for an enhanced awareness-tdatars, apart from the
macroscojz and predominantly aquatic microscopic fossil record.

6qp { OASY OS /2YYdzyAOHYR Y I dedSsR G2 IZBWR{ At TA I
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This session presents science communication aspects of paleontology. Concepts, presentations in
popular science publications and exhibitions, involvement of cisz@mntists or children, paleontology

in geoparks and museums are all important for the acceptance of and the interest into our field of
science.

Talk: UNESCO Global Geopark Thiiringen Inselsberg-Drei Gleichen: Der Geopark stellt sich vor.
ReyerRohde, St?, Alivernini, M1

1 e.t.a. Sachverstandigenbiro Reyer, Haarbergstrae 37, 99097 Erfurt, Germany

* info@etareyer.de

Der UNESCO Global Geopark Thuringen Insetflveigsleichen, im Herzen Deutschlands gelegen,
reprasentiert ein Gebiet mit Geotopen von besonderer wissenschaftlicher Bedeutung, Seltenheit und
Schonheit, die reprasentativ fir die Thiringer Mittelgebirgstamhft und deren geologische
Entstehungsgeschichte sind. Im Laufe seinegaBdgen Bestehens hat der Geopark ein breites
geotouristisches Angebot fir unterschiedliche Zielgruppen entwickelt, wobei sich die Angebote
sowohl an Besucher als auch an die eintische Bevdlkerung richten. So stehen ein modernes
GeoMuseum im Schloss Ehrenstein in Ohrdruf sowie mehrere lokale Geolnfozentrénfapdnkte,
Schauhdhlen und Besucherbergwerke fir die Besucher zur Verfliigung, welche interessante Einblicke
in die Reginalgeologie der jeweiligen Standorte anbieten. Sie dienen auf3erdem als Ausgangspunkte
fur 18 lokale GeoRouten (Wandeund Radwege) zu verschiedenen Themenbereichen, wie z.B.
Vulkanismus, Bodenkunde sowie zu den lokalen mineralogischen und petrographiSebtopen am
Wegesrand. Mit Giber 400 Schautafeln entlang der Routen wird das Geoparkgebiet geotouristisch in
seiner Gesamtflache erschlossen, da jede Geoparkgemeinde Uber eine GeoRoute verflgt oder deren
Einrichtung zukinftig geplant ist. Besuchermagmnetesind die beiden PremiwwWege
,Sauriererlebnispfad® z wiDethazewelch® dieoUrsgueierfundeavbm und
Bromacker thematisiert, sowie der Geo&Genlge g , Vom Bi er zur Bratwurst?®
Bodenkunde mit kulinarischen Speititen aus Thiringen verknupft.

UNESCO Global Geoparke sind Modellregionen fir nachhaltige Entwicklung. Effektive
Managementstrategien mussen auf die lokalen Gegebenheiten im Geoparkgebiet zugeschnitten sein
und eine enge Zusammenarbeit mit der Anwohnerschaft, lokalen Einrichtungen gievie
kommunalen Tragern umfassen, damit unterschiedliche Interessenslagen in der Geoparkarbeit
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abgebildet werden kénnen. Ein wichtiges Ziel des Geoparks ist es, verantwortungsvoll mit den zur
Verfugung stehenden naturlichen Ressour cen umz
Tourismus zu férdern. Wichtig sind in diesem Kontext auch die viedfdl®ildungsangebote des
Geoparks, welche in den letzten beiden Jahren entwickelt wurden. 2023 wurde der Geopark vom
ThILLM (Thoringer Institut fir Lehrerfortbildung, Lehrplanentwicklung und Medien) als
,auRBerschulischer L e r n osam 'mit def Gebparkstadt IRuhla wiedrdesa n n't .
,» Grune Kl assenzi mmer * am Nat ur e rAngelbotei(Bldugdur s ei t
nachhaltige Entwicklung) genutzt.

Dartber hinaus unterstitzt der Geopark nationale und internationale wissenschaftliche
Forschungsprojekt in seinem Gebiet, wie das vom
IKYDgef 6rderte Projekt "Cave o0str acodtadenfischenrm Gr ee
Ausbildung wurden dabei im Rahmen von Projektwochen auch Bildungsangebote fir ortsansassige
Schulen gemeinsam mit den Forschenden entwickelt und 2023 erstmals durchgefiihrt. Diese Angebote
sollen verstetigt und zukiinftig regelmafiig angebotesrden.

Nicht zuletzt beférdert der intensive Austausch mit den anderen deutschen Geoparken im Netzwerk

der - AAdb@i tsgemeinschaft der deutschen Geoparke®
in Deutschland® die Ent wi ckl urGgoparkeaufgegriffeh weedern und
und in zukinftige Entwicklungsstrategien einflie3en. Internationale Vernetzung erfolgt durch die
intensive Zusammenarbeit mit unseren Partnergeop
., Chel mos Vour aiethenkrid sowie duRla dier Matabeit irGden Netzwerken der EGN
(European Geoparks Network) und GGN (Global Geoparks Network). Diese Arbeit dient als Grundlage

fur fundierte Entscheidungsfindung, um die Erhaltung dieses bemerkenswerten Geoparks flr
zukinftige Generationen zu gewahrleisten.

Talk: Dinosaurs in Comics — how subtle paleontological knowledge transfer can be fun!

Fischer, X!, Knuppe, F, Henning, A%, Kdrnig, S, Perl, AM. 4, Wings, O

Urweltmuseum GEOSKOP / Burg Lichtenberg (Pfalz), Buggs®, 66871 Thallichtenberg, Germany
2 Independent Researcher, Germany

3 Didactics of Biology, Martin Luther University H&lWlétenberg, Germany

4Natural Science Collections, Martin Luther University Hafilgenberg, Germany

5> Natural History Museum Bamberg, Germany

* J.fischerl@yahoo.de

Next to moviesgcomics are probably the most influential medium to present dinosaurs to the public in

a memorable wayThe easily accessible visual format offers the possibility to transmit scientific results

to a broad audience (althougstrips involving prehistoric creatures are aimed predominately at a
young readership)Comics have the advantage of being able to take up and adapt new paleontological
ideas in a very short time. Such a fast pace is not possible with films and books. At the same time, many
comic strips bse their prehistoric depictions on contemporary paleoart and, like it, minutely
document the change in ideas on dinosaurs and other extinct animals over theeR€ry up to the

present day. This makes dinosaur comics ideal chroniclers of advances in paleontology.

In the field of dinosaurs in comics, there are many pure entertainment and adventure stories. These

represent the absolute majority for the past 130 years with thousands of strips handling tales from

science fiction, fantasy, horror, mystery, western, or the superhero gefinese strips are essentially

not dinosaur comics but comics with dinosalewadays, however, there issmall but diverse niche

that uses different approachesf a more documentary form of representation and narration (Wings

et al. 223) which portray the animals as real creatures according to modern concepts. This way,
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additional background knowledge can subtly be conveyed without reducing the entertainment value.
These are the real dinosaur comics. The first approach is to provide additional brief background
information about prehistoric life to the reader of adventwstories in the form of few supplementary
pages. The next approach creates pure dinosaur stevigsa scientifically more robust background

and naturalistic depictions of the animals and environments. The focus in these modern comics is on
the needs and xperiences, but also failures, of the dinosaur protagonists. Anaberoachis text
reduced visual storytelling, similar to a sophisticated storyboard. The paleontological background is
not explained further. Instead, the reader is challenged to extract all information from the drawings.
In addition, all language barriers are daspvercome here. Comic science books in turn convey
paleontological information through a direct implementation of popular science book content in comic
style. In this scenarioan adventurous story with (intrusive) human protagonists can mostly be
abandoned in favor of imparting knowledge via panels with text boxes. The last approach is the

i ndividual mi x of the previously mentioned c¢omi

So dinosaur comics are not just for children, but can be an effective means of communicating scientific
ideas for all ages: Colorful, exciting, entertaining and yet informative, proving that paleontology can
also be fun!

Reference:

Wings, O., Fischer, J., Knuppe, J., Ahlers, H., Kdrnig, S. &Me&02&3.Paleontologythemed comics

and graphic novels, their potential for scientific outreach, and the bilingual graphic novel
EUROPASAURUS- Life on Jurassic Islands Geoscience Communication, 45-74.
https://doi.org/10.5194/g¢c6-45-2023
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Talk: Visions Of The Apocalypse — an International Paleoart Project on the Dinosaurs Darkest Day
Westphal, J**

!Freelancing artist and paleoartist, Hamburg, Germany

* Jaan.Westphal@gmx.net

Ever since the Alvares hypothesis arose, artists tried to process and cope with the incredible event in
stunning and breathtaking artworks of varying plausibility. And even though the final works are mere
approximations of what the world looked like 66 lnih years ago, they do communicate scientific
findings of their time and they spark excitement and joy in young and old. We all have seen depictions
of the event: documentaries on the Mesozoic, books on dinosaurs, and even most collections of
modern paleaurt feature artworks of the great extinction event. Yet there are thousands of facets and
aspects still invisible: From the peaceful moments before impact, over thetbagchsp event itself,

to the earth-changing aftermath that followed. From the deptbisthe sea, over the living ecosystem

that were massive sauropods, to the small worlds of insects: Incredible artworks attempt an
approximation of our world and its inhabitants in these (pyebocalyptic times.

TheVisions of the Apocalypgeoject curates a collection of diverse international paleoart by artists
from all around the globe. The artists interpret scenes in a variety of styles and with refreshing and
previously unseen focal points. Designed with love and effort, this colleistemmexcellent addition to

any art collection, for popular scientific exhibitions, museum shops all over the world and is a real eye
catcher on every coffetable!

So far, almost 40 artists from over 20 countries have submitted their works. More than 40 more are
interested and have fantastic works to show or are willing to create pictures especially for the
collection. This includes celebrities of the paleoart comityusuch as: Mark Witton, Doug Henderson,
Brian Engh, Joschua Knippe, RJ Palmer, Midiaou Diallo, Natalia Jagielska, and many others!

Current movies, games, books, and toys prove it: the public interest in dinosaurs experiences a
renaissance, comparable to the peak dinosata of the late 80's and 90's. This is a great timing to
publish an exciting book in an edutaining manner to resaatious dinosaur enthusiasts as much as the
broad public. And then, ultimately, there is yet another aspect to the whole topic that makes an
engagement with earthffth great mass extinction event even more contemporary:

Right now, extant dinosaurs face a global extinction event even more devastating than the famous
asteroid impact that wiped out their neavian cousins 66 million years ago.

The sixth great mass extinction of our planet has already begun. Experts on biodiversity agree: The
current loss of species exceeds the level of the usual background extinction by 1,000 to 10,000 times.
One particular group of animals that suffers terribhder these conditions are birds, the last surviving
family members of the group known as dinosaurs.

Talk: Paleoart and visual communication
Hahle, S.*

!Freelancing Paleoartisteipzig, Germany
* haehle.sandra@gmail.com

Science communication is on thise and the need for scientific visualization increases. Although the
result of a paleoart project depends primarily on the skills of the artist and the funding of the
institution, the applied forms of communication and style determine the impact thatptiegect will

have on its viewers.

Engaging with these issues helps to develop a clearer vision of a project in the making and thereby
actively improves the communication with creatives.
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In this lecture, various communication strategies and visual languages are briefly introduced by using
international examples.

Talk: Paldontologische Bodendenkmalpflege im Rheinland - Quo Vadis?

Helling, S, Gerlach, R, HartkopfFroder, C?

! LVRAmt fir Bodendenkmalpflege im Rheinland, Endenicher Strae 133, 53115 Bonn, Germany
2 Institut fir Geologie und Mineralogie, Universitat zu Koln, Germany

* stephan.helling@Ivr.de

“Zeugnisse pflanzlichen und tierischen Lebens
PreuRRischen Ausgrabungsgesetz, neben Kulturgitern, als schitzenwert anerkannt. In gleicher Form
wurde der Begriff 1980 in das Denkmalschutzgesetz von Neirdiestfalen— Denkmalrecht fallt in

die Verantwortung der Lander Ubernommen und findet sich heute in ahnlicher oder leicht
abgewandelter Form in den Denkmalgesetzen von finf weiteren Bundeslandern. Die rechtliche
Verankerung von Fossilien innerhalb déssetzes ermdglicht die Unterschutzstellung bekannter
Fossillagerstatten als ortsfestes Bodendenkmal und gewahrleistet so die Sicherung der Verfiigbarkeit
fir zuklnftige wissenschaftliche Untersuchungen und Generationen. Im Zuge von geplanten
Uberbauungenoder Erdeingriffen konnen des Weiteren Verdachtsflachen anhand geologischer
Karten, Bohrdaten und Publikationen als vermutetes Bodendenkmal eingestuft werden. Dies
ermoglicht — aquivalent zur Archaologie- eine bauvorgreifende oder, weitaus haufiger, eine
baubegleitende fachwissenschaftliche Untersuchung, Bergung und Dokumentation der betroffenen
Abfolgen und Funde. In aller Regel kommt dabei das sogenannte Verursacherprinzip, welches Anfang
der 1990er Jahre eingefuhrt wurde, zum Tragen. Dabei sind allallenden Kosten der
baubegleitenden Tatigkeiten im Bereich des (vermuteten) Bodendenkmals und die damit verknipften
Personalund Sachmittel durch den Verursacher der Bautatigkeit zu tragen, solange diese im Bereich
des Zumutbaren liegen. In der Archdaoldiat das Verursacherprinzip in NRW zur Bildung eines
diversen Okosystems privatwirtschaftlicher arch&dologischer Fachbiiros mit teils unterschiedlichen
wissenschaftlichen Spezialausrichtungen gefiihrt. Eine ahnliche Entwicklung blieb in der Paldontologie,
bis auf wenige, meist freiberuflich Tatige, bisher leider aus. Trotz eines nach wie vor hohen
Auftragsaufkommens im Bausektor und teils umfangreicher Projekte mit entsprechenden
Bodeneingriffen, fristen palaontologische Begleitungen ein Nischendasein Kion iBahier sicherlich

die dinne Personaldecke im paldontologischen Sektor innerhalb der entsprechenden Fachamter. Es
fehlt allerdings auch an freiberuflichem Personal fiir die Durchfiihrung solcher Projekte, die teils Giber
mehrere Jahre angelegt sein kd@m Manches kann und wird in diesem Fall durch ehrenamtlich Tétige,
zumeist interessierte Laien, abgedeckt und aufgefangen. Vieles muss jedoch zwangslaufig auf der
Strecke bleiben. Aus Sicht der Paldontologie ist dies in mehrerlei Hinsicht bedauerlBichiharkeit

der Paldontologie innerhalb der Bodendenkmalpflege bleibt dadurch h&ufig deutlich hinter ihren
Mdglichkeiten zuriick. Potentiale und Chancen, auch fir die interdisziplinare Verkniipfung der
Archéologie mit der Geologie/Paldontologie, werderhhierkannt oder genutzt. Da viele klassische
Fundstellen heute nicht mehr zugénglich, Uberbaut oder zerfallen sind, stellen baustellenbedingte
Bodeneingriffe ein wichtiges, wenn auch zeitlich eng begrenztes Fenster in die erdgeschichtliche
Vergangenheit da Die Funde der letzten Jahrzehnte im Kontext der paléontologischen
Bodendenkmalpflege im Rheinland zeichnen hier ein klares Bild des innewohnenden Potentials, auch
in Bezug auf mdgliche Kooperationen mit der universitaren Forschung.

Die palédontologische Bodendenkmalpflege sollte daher als Chance fir die Pal&ontologie in
Deutschland verstanden werden und als gleichberechtige Aufgabe des Denkmalschutzes einen
starkeren Fokus erhalten.
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Poster: Citizens, science and industry save several thousand fossils from the Remigiusberg
lagerstaette (Pennsylvanian-Permian boundary, Saar-Nahe Basin, SW Germany)

Voigt, S*?, Fischer, J, Schindler, T2, Poschmann, M, GeiRler, C

1Urweltmuseum GEOSKOP / Burg Lichtenberg (Pfalz), BurgstraRe 19, 66871 Thallichtenberg, Germany
2 Generaldirektion Kulturelles Erbe RheinlaPfalz, Koblenz, Germany

3 BasaltActienGesellschaft, Linz am Rhein, Germany

* s.voigt@pfalzmuseum.bpfalz.de

The Remigiusberg lagerstaette is an outstanding fossil site with abundant and diverse aquatic and
terrestrial biota from the base of the Rotliegend in the Sidahe Basin, SW Germany (Voigt et al 2014).

It refers to an about 50 m thick succession of flda@custrine sediments of the Remigiusberg
Formation (Gzheliasselian, Pennsylvanidermian boundary) that is exposed by an active quarry

of the Basalt AG at Rammelsbach near Kusel, Rhin®aladinate. The Rammelsbach quarry mines
subvolcanic andesitioocks of early Permian age in order to produce road and railroad gravel. For
several years, the Urweltmuseum GEOSKOP has been investigating thendhmofacies as well as

the fossil record of the sediments of the Remigiusberg Formation in the Rabvanbklguarry on behalf

of the RhinelanePalatinate Department of Geological Heritage (Generaldirektion Kulturelles Erbe
RheinlandPfalz) and with the support of the Basalt AG (Voigt et al. 2019). In 2023, an emergency dig
was carried out for the first timeyhich is almost unprecedented in Germany in its dimension and with
regard to the cooperation of citizens, paleontology and industry. Within 60 days, about 1,000 tons of
fossitbearing rocks of a paleotropical river channel were systematically samplealunyteers under
scientific guidance. Once announced, the project attracted 137 people between 7 and 83 years in age
and from an area of more than 300 km around the site to assist in the field. The work has generated
considerable public attention in the dipress, on television and in social media. In nearly 4,600 hours
of field work, an estimated 3,500 fossils of scientific importance were recovered. Preliminary results
of the 2023 excavation prove the Remigiusberg Formation in the Rammelsbach quaeyihe lof

the world's most important sites for Paleozoic millipedes, lungfishes and terrestrially adapted
amphibians. In addition, about 30 other groups of fossils ranging from root traces to edaphosaurid
tooth and bone material were recovered. Excellersuks, the unexpectedly high interest over the
entire excavation period as well as the enthusiasm of all volunteers even in the aftermath strongly
argue for the involvement of neprofessionals in such activities. Similar projects seem to be suitable
not only for promoting the popularity of paleontological research, but also to awake understanding for
the generally conflicting interests of monument preservation and industry and thus ultimately paving
the way for a constructiveooperative relationship betwan the two.

References:

Voigt, S., Fischer, J., Schindler, T., Wuttke, M., Spindler, F. & Rinehart, lO2@lgotential fossil
hotspot for PennsylvaniaRermian nonaquatic vertebrates in Eurog&eiberger Forschungshefte
C548, 3944.

Voigt, S., Schindler, T., Thum, H. & Fischer, J. Zd8.trip C2: Pennsylvanidermian of the Saar
Nahe Basin, SW Germatg§olner Forum fiir Geologie und Paldontoldtfle 217250.

Poster: Geologisch-Paldontologische Sammlungen im Naturkundemuseum Mauritianum Altenburg,
Thiiringen

Gebhardt, L, Endtmann, E. 2, Jessat, M.

! Naturforschende Gesellschattenburg, Parkstral3e 1A, 04600 Altenburg, Germany

2 Landesamt fur Geologie und Bergwesen Sackseralt, Halle/S., Germany

* jessat@mauritianum.de
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Im Jahr 1817 griindete sich in Altenburg die Naturforschende Gesellschaft des Osterlandes (NfGO). Ihr
Ziel war insbesondere die Vermittlung naturwissenschatftlicher Erkenntnisse in der Heimatregion. Erste
geologischen Objekte, z.B. Bernstein aus Pdppschen @id Bruchstiick des Pohlitzer Meteoriten,
stammten daher zunéchst aus der Umgebung der Stadt. Durch Erwerb oder Schenkungen von
Privatpersonen, Wissenschaftlern oder Mitgliedern der Naturforschenden Gesellschaft vergrof3erten
sich die Sammlungen stetigarigst stammten die Objekte aus aller Welt. 1908 wurde ein eigens
konzipierter Museumsneubau im Altenburger Schlossgarten eingeweiht, der als reiner
Prasentationsraum genutzt wurde. Etwa 100 Jahre spater mussten die Sammlungen infolge einer
KomplettSaniering des Gebdudes umziehen. Die geologische Sammlung fristete ein Dasein in
Archivkartons, sie war fir wissenschatftliche Bearbeitungen nur schwer zugéanglich. Ihr endgtiltiges

Domi zi | fand si e 2020 im sog. “Kunst t urumm” |, ein
Altenburgs. Durch das Forderprogramm LEADER wurden die Voraussetzungen fur eine Entwicklung des
Gebaudes als “Haus der Geowissenschaften” gescha

petrologischen und paldontologischen Sammlungen, edingk Labor flr die Gesteinspraparation
sowie verschiedene Raume zur Archivierung und Digitalisierung der Sammlungsobjekte. Gleichzeitig
bietet es Raum flrr wissenschaftliche Forschung und praktische Arbeiten im Bereich desuNatur
Umweltschutzes, welcheng mit geowissenschaftlichen und hydrologischen Themen verbunden sind.
Es fungiert als Treffpunkt fur interessierte Schiler, Studenten, Wissenschaftler sowie
geowissenschaftlich interessierte Laien.

Ausgewahlte paldontologische Sammlungen des Mauritianums fokussieren sich auf folgende Objekte

9 Silurische und devonische Graptolithenschiefer-Osiringens (Ronneburg und Umgebung),
Sammlungen von Ernst Kirste, Elfried Manck und Robert Eisele, ca. 1.000 Objekte

1 Mit dem Versteinerten Wald von Chemnitz assoziiertes fossiles permisches Holz aus der
Umgebung Altenburgs, Sammlungen von Peter Baum und Peter Rudolph, >2.700 Objekte

1 Palaobotanische Sammlung Dr. Dietmar Storch, >650 Objekte

i Paldozoologische und paldobotanische Sammlung aus dem Tertiar der Leipziger
Tieflandsbucht, Sammlung Prof. Dr. Arnold Miller, >3.600 Objekte aus dem Zeitraum 1974
1983

1 Inklusen irBitterfelder Bernstein (Séachsischer Bernstein), Sammlung Walter Ludwig, >10.000
Objekte

1 BernsteinrArten des Bitterfelder Bernsteins, Sammlung Dr. Roland Fuhrmann

1 Mollusken und Ostracoden aus zahlreichen QuaRgofilen des mitteldeutschen Raumes,
Sammlung Dr. Roland Fuhrmann

In den 1990 Jahren Ubernahm das Museum das Kernmaterial von acht, zum Teil Uber 1.000 m tiefer
Bohrungen der Wismut GmbH. Das Mauritianum sicherte so ein unwiederbringliches Zeugnis der
erdgeschichtlichen Entwicklung im Ronneburger Revier seit dem Oxghavizi

Die Museumssammlungen stehen ausgewiesenen Spezialisten fur wissenschaftliche Untersuchungen
zur Verfugung.

t NEBOASSY dppliK !'yydzrf aSSey3a 2F GKS tlIfN2yhG2f

“More than extinct species: the importance of fossils for ecology, evolution and conservation across

borders?” Announcing Joint Meeting of the Polish Paleobiologists and the 95" Annual Meeting of

the Paldontologische Gesellschaft (Palges), Warsaw, September 16-21, 2024

Organizing Committee: De Baets,'Kchairman), LépeZorres, S?, Skawina, A.* Tat alnda, M.
Vanadzina, K, Zapalski, M, t a skMermerW:
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The Organizing Committee is proud to
announce the Joint Meeting of the Polish
Pal eobi ol ogAntual Meetingoft h e

which is to be held for the first time in history
in Warsaw, Poland, on September-286, 2024
(Fig. 1). The official language of the conference
is English.

The Palges conference meetings have a long
tradition, which dates back to the beginning of
the 20" century (its first edition was held in
1912)- today it is a prestigious scientific event
gathering researchers from all over the world
and it is a platform for exchanging experiences
and observing trends in paleobiology research

Fig 1. Logo of 95th Palges 2024 in Warsaw World. The meeting in Waaw, the main theme

of which is More than extinct species: the

importance of fossils for ecology, evolution and conservation across bdrdéismphasizédoth the
interdisciplinary direction that paleobiological sciences are taking today, as well as the key role of
information from the geological past for the issues of ecology, evolution or biodiversity protection that
concern us today.

We propose that the conference will consist of four basic modules:

- Sessions of scientific symposia

- Poster sessions

- Stationary workshops and the possibility of participating in additional (independent) field
workshops

- Popular science sessionRolish and/or German and/or English, open to a wider audience

We propose scientific symposia sessions on the topics as follows: novel methods in paleobiology;
integrated and evolution paleontology; evolving ecosystésession on environmental and
conservation paleontology); advances in paleontology; and open séskitie cordially invite you to
submit your own proposals of topics for thematic sessions and workshops to the Organizing Committee
(until the end of 2023): palgeswarsaw2024@uw.edu.pl. The applicant of the proposal is responsible
for the organization of th thematic session or workshop.

We look forward to welcoming you in Warsaw in the following year and hearing your presentations at
Joint Meeting of the Polish Paleobiologists and thd 8&nual Meeting of the Paldontologische
Gesellschaft (Palges).
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