
 

 

 
20-G03 Course description 

Course title 
Regional geology and tectonics (15 ECTS) 
- teachers: Pavelić, D.; Vlahović, I.; Tomljenović, B. 

Course aims 

- to present stratigraphic units and existing depositional models of Neogene 
basins in Croatia, 

- to define and explain about methods and analytical procedures in 
stratigraphic research of Neogene basins in Croatia, 

- to present still ambiguous and unsolved questions on dating of Neogene 
strata and events, 

- to present stratigraphic units of the Adriatic Carbonate Platform and critically 
evaluate concepts of its architecture and evolution, 

- to define elements necessary for subdivision of the Karst Dinarides 
stratigraphic units into depositional units of higher order, 

- to present palaeogeographical, depositional and tectonic factors which 
interacted to result in the present-day architecture of the Karst Dinarides, 

- to present historical development of the theory of Plate Tectonics and to 
explain about structural styles and tectonics at divergent, transform and 
convergent plate boundaries (extension, strike-slip and compression 
tectonics), 

- to explain about structural styles and tectonics in regions affected by salt 
tectonics, 

- to present the classification and description of main tectonics units of the 
Alpine–Dinarides–Carpathian orogenic system 

Expected learning outcomes 
(level 8.2) 
 

Set of learning outcomes 1: Stratigraphy of Neogene basins in Croatia (5 ECTS) – 
lecturer: D. Pavelić 

1. Describe stratigraphic units of Neogene basins in Croatia (1 ECTS) 
2. Determine systems of stratigraphic classification (1 ECTS) 
3. Plan adequate methods and analytical procedures in stratigraphic 

research of Neogene basins in Croatia with respect to the present-day 
exploration level and knowledge (1 ECTS) 

4. Construct depositional models for selected parts of Neogene basins in 
Croatia (1 ECTS) 

5. Synthesize available and integrate self-obtained results of stratigraphic 
and sedimentological explorations aimed at interpretation of depositional 
history of Neogene basins in Croatia (1 ECTS) 

Set of learning outcomes 2: Evolution of the Adriatic Carbonate Platform (5 
ECTS) – lecturer: I. Vlahović 

1. Describe and critically evaluate concepts of the architecture and 
evolution of the Adriatic Carbonate Platform and its underlying and 
overlying deposits (1 (1 ECTS) 

2. Describe stratigraphic units of the Adriatic Carbonate Platform and its 
underlying and overlying deposits (1 ECTS) 

3. Describe differences between carbonate platform as sedimentologically 
defined depositional body, separate palaeogeographic entity and 
structural-tectonic element (1 ECTS) 

4. Design and elaborate basic elements of the procedures for investigation 
of carbonate depositional systems of the Adriatic Carbonate Platform and 
its underlying and overlying deposits in accordance with defined 
elements (1 ECTS)  



5. Synthesize the existing results and integrate their own research results 
into an existing or new depositional model of the Adriatic Carbonate 
Platform (1 ECTS) 

Set of learning outcomes 3: Tectonics (5 ECTS) – lecturer: B. Tomljenović 

1. Outline the milestones in development of the theory of plate tectonics (1 
ECTS) 

2. Elaborate about structural styles and tectonics at divergent, transform 
and convergent plate boundaries, at passive continental margins, in intra-
continental rifts, in back-arc and in foreland basins (1 ECTS) 

3. Elaborate about structural styles and tectonics in regions affected by salt 
tectoncs (1ECTS) 

4. Elaborate about structural-geological characteristics of major tectonic 
and tectono-stratigraphic units of the Dinarides, in Adriatic and 
Pannonian basins in Croatia and to interpret the tectonic history of the 
Alpine–Dinarides–Carpathian orogenic system (1 ECTS) 

5. Synthesize available and integrate self-obtained results of structural-
geological explorations aimed at improvement of existing and 
construction of new models on tectonic history of the Dinarides, Adriatic 
and Pannonian basins in Croatia (1 ECTS) 

Course content Set of learning outcomes 1: Stratigraphy of Neogene basins in Croatia 
Dating methods. Central Paratethys. Neogene time scale. Hrvatsko Zagorje basin. 
North Croatian Basin. Problem of chronostratigraphic dating. Opening of the 
sedimentary basin. Lithological types. Sedimentary environments. Sedimentary 
successions. Tectonic controls. Causes of establishment and closing of the 
connection to the sea. Synrift/postrift boundary. Reasons of cyclicity. Endemism of 
fauna. Nature of volcanism. Causes of erosion. Regional and local unconformities. 
Closening of the basin. Freshwater basins within the Dinarides. Lithological types. 
Sedimentary environments. Critical stratigraphic problems. Radiometric dating. 
Magnetostratigraphic dating. Adriatic basin. Marine and terrestrial deposition. 
Messinian salinity crisis. Pliocene transgression. Pleistocene glaciation and glacio-
eustatic sea level changes. 
 
Set of learning outcomes 2: Evolution of the Adriatic Carbonate Platform 
Overview of the present geotectonical and palaeogeographic concepts of the Karst 
(External) Dinarides – similarities and differences. Composition of the Karst 
(External) Dinarides – relationship between palaeogeographic, structural-tectonic 
and geomorphologic elements. Palaeogeographic relationships in the 
Perrimediterranean area during late Palaeozoic, Mesozoic and Cenozoic. Concepts 
on the existence of one or two carbonate platforms during the Mesozoic and early 
Cenozoic. Terminological differences between different names of the carbonate 
platform within the Karst Dinarides and different opinions on the stratigraphic 
range of the platform. Deposits underlying the Adriatic Carbonate Platform: (1) 
epeiric carbonate platform along the Gondwana margin (until Middle Triassic) and 
(2) more or less isolated huge carbonate platform (from Middle Triassic to the end 
of Early Jurassic) – palaeogeography, architecture, main events. Adriatic 
Carbonate Platform from the end of the Early Jurassic to the end of Cretaceous – 
palaeogeographic relationships, general architecture and succession of platform 
deposits, main eustatic and synsedimentary tectonic events and their 
consequences on the evolution of the platform (emrgences, drownings, oceanic 
anoxic events), importance of fossils for palaeobiogeographic considerations, 
production of shallow-marine carbonates and correlation with neighbouring areas, 
disintegration of the platform in the Late Cretaceous. Problem of the temporal 
definition of the Adriatic Carbonate Platform as separate palaeogeographical 
entity. Deposits overlying the Adriatic Carbonate Platform – succession of 



Palaeogene deposits and subsequent geological events. Usage of modern 
analytical methods in the study of the Karst Dinarides: palaeomagnetism, stable 
isotopes, geochemical analysis, geothermochronological methods, etc. 
 
Set of learning outcomes 1: Tectonics 
Plate tectonics: chronology of development. Divergent plate boundaries and 
extensional tectonics: structural styles and tectonics at active mid-ocean ridges, in 
continental rifts and in extensional basins. Tectonic models of extensional fault 
systems from rifting to spreading and formation of passive continental margins. 
Transform plate boundaries and strike-slip tectonics: origin and types of transform 
faults, kinematics of regionally important transcurrent faults (San Andreas fault, 
Dead Sea f. and Periadriatic f.). Tectonic models in formation of pull-apart basins. 
Convergent plate boundaries and compressional tectonics: structural styles and 
tectonics in subduction and collision zones, in fold-thrust belts and in regions 
affected by escape tectonics. Salt tectonics: rheological properties of salt, major 
forms of salt bodies, expression of salt in reflection seismics, extensional and 
compressional salt tectonics. Tectonic units of the Alpine–Dinarides–Carpathian 
orogenic system: classification, structural styles and tectonic evolution. Exercises: 
Presentation of seminars: 20 min. student presentation on selected topics. 
Structural interpretation of selected reflection seismic sections, construction of 
profiles in regions affected by extensional, compressional and strike-slip tectonics.  
 

Forms of teaching (and the 
distribution of ECTS) 
 

Ad 1: 
Lectures (2 ECTS), individual work in the field and/or in laboratory (1 ECTS), study 
of selected topics from literature (1 ECTS), individual work on seminars (1 ECTS) 
Ad 2: 
Lectures (3 ECTS), exercises (1 ECTS), individual work on seminars (1 ECTS) 
Ad 3: 
Lectures (3 ECTS), exercises (1 ECTS), individual work on seminars (1 ECTS) 

Assessment procedures and 
evaluation of doctoral 
students 

Ad 1: 
Evaluation of individual work on seminars and oral exam. 
Ad 2: 
Evaluation of individual work on exercises, on seminars and oral exam. 
Ad 3: 
Evaluation of individual work on exercises, on seminars and oral exam. 

 

 

 

 


