
 

20-G09 Course description 

Name of the course 
Diagenesis and paleopedology (12 ECTS) 
- teachers: Barudžija, U.; Durn, G. 

Goals of the course 

To explain the sedimentological, geochemical and mineralogical aspects and the 
processes of diagenesis.  
To demonstrate micropetrographical diagenetic analysis and time-sequence 
interpretation of the diagenetic processes. 
To demonstrate preparation, interpretation and applications of the diagenetic 
study. 
To explain the soil forming processes and factors, processes related to paleosol 
burial and the significance of paleosols in the paleoenvironmental, sedimentological 
and stratigraphic studies. 
To demonstrate micromorphological analysis of paleosols using examples from the 
various geological ages. 
To demonstrate preparation, interpretation and applications of the paleosol study. 

Expected learning outcomes 
(levels 8.2) 

Learning Outcomes 1: Diagenesis (3 ECTS) - U. Barudžija 
Upon completion of the learning process, student will be able: 

1. to critically evaluate the diagenetic aspects and processes in sediments; 
(0,5 ECTS) 

2. to critically evaluate the time-sequence of the diagenetic processes; (0,5 
ECTS) 

3. to present observed diagenetic aspects and the time-sequence of the 
diagenetic processes; (1 ECTS) 

4. to critically evaluate interpretations and applications of the diagenetic 
studies; (1 ECTS) 

Learning Outcomes 2: Paleopedology (3 ECTS) - G. Durn 
Upon completion of the learning process, student will be able: 

1. to critically evaluate the micromorphology of paleosols; (0,5 ECTS) 
2. to critically evaluate and to present the soil-forming and the soil burial-

related factors and processes; (0,5 ECTS) 
3. present the significance of paleosols in the paleoenvironmental, 

sedimentological and stratigraphic studies; (1 ECTS) 
4. to critically evaluate paleosols from the various geological ages, as well as 

their interpretations and applications in paleosols studies. (1 ECTS) 
Learning Outcomes 3: Diagenetic Practicum (3 ECTS) - U. Barudžija 
Upon completion of the learning process, student will be able: 

1. to analyze micropetrographically the diagenetic features in sediments; (1 
ECTS) 

2. to set the hypothesis of the applied micropetrographic diagenetic study; (1 
ECTS) 

3. to prepare the applied micropetrographic diagenetic study; (1 ECTS) 
Learning Outcomes 4: Paleopedological Practicum (3 ECTS) - G. Durn 
Upon completion of the learning process, student will be able: 

1. to analyze micromorphologically the paleosols; (1 ECTS) 
2. to set the hypothesis of the applied paleosols study; (1 ECTS) 
3. to prepare the applied paleosols study; (1 ECTS) 

Course content 

Diagenesis and Paleopedology – Study of the sediments and fossil soils and their 
diagenetic aspects 
 
Diagenesis 
Mechanical, chemical and biogenic diagenetic processes: compaction, water 
displacement, reduction of porosity, cementation, dissolution, authigenesis, 
neomorphism, recrystallization, micritization, bioerosion. Diagenetic environments 
(subaerial to subaquatic, continental to marine, deep burial to uplifting 
environments). Clastic diagenesis, carbonate diagenesis, evaporitic diagenesis, 



siliceous sediments diagenesis, organic matter diagenesis. Early- and late-
diagenetic processes in the various diagenetic environments and conditions. 
 
Paleopedology 
Soil formation processes (indicators of physical, chemical and biological 
weathering). Soils and paleosols classifications. Main characteristics of paleosols 
(root traces, soil horizons, the structure and the texture of soil). Quaternary 
paleosols. Paleosols on major subaerial exposure surfaces (discordances). Paleosols 
in the sedimentary successions. Mapping of the paleosols and their nomenclature 
(paleoecological, sedimentological and stratigraphic studies). Alteration of the 
paleosols after burial (compaction, cementation, neomorphism, authigenesis, 
dissolution, dehydration, reduction, base exchange, carbonization). Factors of the 
soil formation. Climate (indicators of the rainfall, temperature and seasonality). 
Organisms (traces of organisms, traces of ecosystems, fossil preservation in 
paleosols). Relief (indicators of the past geomorphic setting, indicators of the past 
water table, interpretation of the paleocatenas). Parent material. Time (indicators 
of paleosol development). Examples of paleosols in different geological periods. The 
examples of the paleopedological studies in: sedimentology, stratigraphy, 
paleontology, ore deposits, paleoclimatology, paleogeography, archaeology, and in 
the research for the origin of life. 
 
Diagenetic Practicum 
The applied micropetrographic diagenetic study. Application of the diagenetic study 
in: sedimentary basins evolution research; sequence stratigraphy; hydrocarbon 
reservoirs research; aquifer studies; archaeological research; forensic analysis. 
 
Paleopedological Practicum 
The applied micromorphological paleosols study (by using the polarising 
microscope and SEM). Application of paleopedology and micromorphology in 
various types of geological investigations. 

Forms of teaching (and the 
allocation of ECTS) 

Course will be held using lectures and consultations, the exercises and the individual 
preparation of student seminars. Teaching material will be available at the e-
learning system Merlin. 
In auditory exercises, students will study the significant examples from the scientific 
literature, and solve the problematics upon the specific subject as well. The making 
of the student seminars will be completely individual, and the final results should 
be presented to the audience (student colleagues and instructors). 
 
Diagenesis (3 ECTS) 
Lectures (0,6 ECTS); Auditory exercises (0,4 ECTS); Making and the presentation of 
the seminar (1 ECTS); Learning and the preparations for the final exam (1 ECTS). 
Paleopedology (3 ECTS) 
Lectures (0,6 ECTS); Auditory exercises (0,4 ECTS); Making and the presentation of 
the seminar (1 ECTS); Learning and the preparations for the final exam (1 ECTS). 
Within the microscopic Practicums (LOC3 and LOC4), students will individually 
determine, classify and interpret the various samples of sediments and/or 
paleosols. They will also prepare the applied diagenetic and/or paleosols study. 
Diagenetic Practicum (3 ECTS) 
Individual micropetrographic analysis on the set of the samples (1 ECTS); Analysis 
of the obtained data and setting the hypothesis for the applied diagenetic study (1 
ECTS); Preparation of the applied diagenetic study (1 ECTS). 
Paleopedological Practicum (3 ECTS) 
Individual micromorphlogical analysis on the set of the samples (1 ECTS); Analysis 
of the obtained data and setting the hypothesis for the applied paleopedological 
study (1 ECTS); Preparation of the applied paleopedological study (1 ECTS). 



Depending on the interest for the course, the workshop for Paleopedology or 
Diagenesis clusters, as well as combined mutual workshop, can be organized in the 
3rd semester (6 or 12 ECTS, depending on the content of the workshop). 

Evaluation procedures of the 
PhD candidates 

In Diagenesis and Paleopedology, students are obligated to individually prepare a 
seminar, and to present it to the audience (student colleagues and academics). The 
final exam is combined, written and oral. In the written part of the exam, on the 
literature example, student has to: determine and interpret micromorphology of 
the paleosol/sediment, to determine diagenetic features present and to interpret 
diagenetic processes involved, as well as their time-sequence. In the oral part of the 
exam, student has to answer the questions from the lectures and the studied 
literature. 
In Diagenetic Practicum and Paleopedological Practicum, using micromorphological 
and/or micropetrographical analysis, student must individually, describe and 
classify a set of paleosol/sediment samples, and to determine their 
paleopedological and/or diagenetic features. Obtained results must be also 
individually interpreted by the student and, together with additional obtained data, 
student must produce the applied paleopedological and/or diagenetic study. 

 

 

 

 

 

 

 

 


