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Course annotation

The aim of this subject is to acquaint the doctoral student with the broad perspective on methods of paleontological
data research, the nature of paleontological data and ways to use these methods in solving geological, evolutionary,
ecological, paleoanthropological, climatological and oceanographic problems.

The nature of paleontological data. The science of taphonomy - preservation of remains, postmortem alteration,
sedimentation, transport, biostratinomy, diagenesis. Completeness and adequacy of paleontological data. Biases of
paleontological data and methods for the bias elimination. Paleoecological, stratigraphic, paleogeographical and
phylogenetic significance of preservation of remains.

Morphological description of individual fossils. Morphometrics and mathematical foundations of the theory of
form. Linear and geometric morphometrics. Harmonic methods in 2D and 3D shape analysis - elliptic and ellipsoidal
Fourier analysis. Analysis of morphological disparity. Theoretical and empirical concepts of morphospace.

The relation of paleontology to methods of classification and phylogenetic reconstruction. Species in the context of
the science of paleontology and different ways of defining a species. Greedy (Parsimony), Maximum Likelihood, and
Bayesian methods for searching phylogenetic trees. Comparative phylogenetic method. Stratophenetic and
stratocladistic methods of phylogeny reconstruction. Phylogenetic trees and supertrees. Research methods of
reticulated evolution. Reconstruction of the macroevolutionary process (extinction and origination rates) using
phylogenetic data of fossil and modern taxa. Using ancient DNA and other geobiomolecular data in phylogenetic
analyses. Advantages and disadvantages of phylogenetic analysis of total data (morphology, molecular data, temporal
distributions of taxa).

The concept of the environment (niche) of a taxon. Ecospace and ecomorphology. Reconstruction of taxon
ecology. The method of modern analogues. The comparative method. Biomechanical modeling. Reconstruction of
food webs and models of network interactions.

Paleoecological methods in environmental reconstruction. Revealing environmental gradients using nonmetric
multidimensional scaling, and factor analysis methods. Methods of transfer functions for the purpose of reconstruction
of paleoenvironmental parameters. Model robustness testing and taxon selection. The significance of taphonomy of
remains in the reconstruction of environmental factors. Isotopic paleobiology and paleobiogeochemistry.

Paleogeography and paleobiogeography. Studies and reconstructions of paleobiogeographical distributions of
species. Use of paleobiogeographical data in paleoclimatology, tectonic reconstructions, and phylogenetic analysis.

Paleontological data and biostratigraphy. Numerical methods in stratigraphic correlation and the nature of
paleontological data. Stratigraphic paleobiology and its relationship to sedimentology, ecology, stratigraphy, and
taphonomy.

Methods of time series analysis in the detection of paleocommunity periodicities and biofacies segmentation.
Testing models of evolutionary, ecological, paleogeographic processes using time series methods.

The doctoral student chooses one of the presented groups of research methods. Later, he prepares a half-hour
presentation on the selected topic, which examines in detail the latest methodological achievements, possible
limitations of the methods, and finally presents his insights for the further development of the given methodological
direction of research.
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