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Highlights:

Alncrease of teratological terrestrial and marine orgawalled microfossils
associated with mass extinction events.

AlInteraction with other research lines: biodiversity loss across the Earth history.
AOther: methods for the thermal maturity of organic matter.
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Alncrease of teratological terrestrial and marine organalled microfossils
associated with mass extinction events.

Ambito/i del PTSR interessato/i

Ambito di ricerca nuovo: 1
TITOLO: Earth System and Gldbiahnges
In particolare per le seguenti tematiche

- le cause e conseguenze delle variazioni climatiche nella storia del pianeta Terra e le maggiori estinzioni
massa,;

- le relazioni tra i cambiamenti globali e lo sviluppo sostenibile;

Ambito di ricerca gia attivato: 10

TITOLO: Geocronologia relativa e assoluta

In particolare per le seguenti tematiche

- studi di paleontologia sistematica.
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Aberrationin organianicrofossilaasa proxy founderstandinghe
extinctioneventsthroughtime

Objectives

ATo confirm the emerging temporal pattern tfratologiesas harbingers of mass
extinctions, across terrestrial and marine realms, across biological groups &
kingdoms, and across geological timeNs  LJI ey2Y2NLKa 0 KS |
AY GKS O2Fft YAYySQ> 7\CDSCD 0KS FTANRUO OAC

ATo compare existing hypotheses for malformation for individual events and
search for common denominators.

ATo test and groundruth our emerging hypotheses for the causes of
malformations using experiments and modern analogue settings.

ATo explore if causes for malformation actually scale up to the proximate
mechanisms for mass extinctions.
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A Acritarchs utilitarian categoryto classifyall organicwalled
microfossilsof unknownbiologicalaffinity (Evitt, 1963). %
Thisdefinition clearlyexcludesa biologicalinterpretation:
the organismghat producedthe acritarchscouldbe of f

diverseoriging marine and normmarine,planktonicand "
non-planktonic(Servais et al., 1997; Spina and Vecoli,
2009).

A Chitinozoansextinct group of organievalled microfossils
of uncertain affinity. Knowledge about their biology and
ecology is limited and has been gathered indirectly from
associated fauna and facies. They are interpreted to be
pelagic and marine. They have been assigned to various
groups, from protozoans to dinoflagellates and fungi or
eggs of sotbodied metazoans that had a planktic mode of
life (Paris and Verniers, 2005).
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LateOrdovician(about455-445 ma) massxtinction glacialevent
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Ordovician and Silurian
teratological events

420 Ma
Late Silurian

. Thisresearch

(Palaeogeographimapfrom
CocksandTorsvick 2002)

(Vandenbroucket al., 2015)
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Possible causes for the Ordovician
and Silurian teratological events:

Volcanism
- Upwelling of anoxiaysoxiowaters

- Heavy metapollution
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Review of Palaeobotany and Palynology 218 (2015) 3-14
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Cretaceous OAEs and teratological event:
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Proximalresearch Chemicahnalysesof teratologicalorganicwalled microfossil

A their formation and their geochemistry may be used as markers and as a series of independent proxies for monitori
paleoenvironmental conditions during the biological crises;

A Fully characterization of the chemistry of teratological and-tematological individuals using neestructive (FTIR and
Raman) techniques.

A LAICPMStrace-element geochemistry on shared specimens using Laser Ablation Inductively Coupled Plasma Mas:
Spectrometry: different degrees of metal toxicity (Hg, Ni, Cd, Pb)

A FTIR and RamaBamples will be imaged for infrared and Raman spectroscopy analysis to determine/test for change

B flux through time and relationships betwetaratologiesand UVB.
A Laser scanninGonfocalmicroscopyand Opticaconfocalmicroscopy
ultrastructureanalysis
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How did the ozone layer depletion contribute to the mass extinction events?

/~ Infrared spectroscopy
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