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SUBJECT OUTLINE 

1. Information on the programme 
1.1.Higher education institution UNIVERSITY OF  BUCHAREST 
1.2. Faculty GEOLOGY AND GEOPHYSICS 
1.3. Department GEOPHYSICS 
1.4. Field of study GEOPHYSICS 
1.5.Education level MASTER 
1.6.Specialization/Study programme APPLIED GEOPHYSICS 
1.7. Form of education Full time

 
2. Information on the discipline 
 

2.1.Name of the 
discipline SEISMIC EXPLORATION FOR HYDROCARBONS II 

2.2.Course coordinator Dr. Eng. Mihai Tanasă
2.3.Seminar/ laboratory/ project coordinator Dr. Eng. Mihai Tanasă
2.4. Year of study I 2.5. Semester 2 2.6. Type of 

evaluation E 
2.7. 
Discipline 
status 

Content2 AK 

Compulsoriness3 CD 

 
3. Total estimated time(teaching hours per semester) 
 

 
4. Prerequisites(is applicable) 
 

4.1. curriculum-related Geophysics and Engineering Geology/Geology training
4.2.skills-related The student must have computer skills, visualization and interpretation softs abilities.

 
5. Conditions(if applicable) 
 

5.1.for the lecture The course is interactive, students can ask questions regarding the content of 
lecture, the lecturer asks questions to students to enhance the auditorium attention. 
No other activities are allowed during the lecture, mobile phones will be turned off.

5.2.for the seminar/ laboratory/ 
project 

During practical/laboratory works, each student will develop an individual activity 
based on lecture and interpretation on seismic lines, vertical seismic profiles, 
synthetic seismogram.

6. Specific competences acquired 
 

3.1.Hours per week –full time 
programme 

2 
out of which: 
3.2.lecture

1 
3.3. seminar/ laboratory/ 
project

1 

3.4.Total number of hours in the 
curriculum 

28 
Out of which: 
3.5.lecture

14 3.6.seminar/laboratory 14 

Distribution of the time allotted hours 
3.4.1.Study based on book, textbook, bibliography and notes 20 
3.4.2. Additional documentation in the library, specialized electronic platforms and field 25 
3.4.3. Preparing seminars/ laboratories/ projects, subjects, reports, portfolios and essays 15 
3.4.4.Tutorials 10 
3.4.5.Examinations 15 
3.4.6. Other activities 12 
3.7. Total hours of individual study 97 
3.8. Total hours per semester 125 
3.9. Number of credits4 5 
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Understanding the principles that establish the relationships between seismic records in time and geological 
information from the wells. 
Students will receive a theoretical and practical training on the general principles of seismic data interpretation, 
knowledge and interpretation of seismic trace attributes, AVO, Direct Hydrocarbon Indicators, how to identify 
gas hydrates/shale gas based on seismic data interpretation. 
Traps for hydrocarbons identification, lead and prospects identification and their ranking, well design for new 
hydrocarbon discoveries. 
Mastering the specific language of seismic data and well logs interpretation. 
Gaining a positive and responsible attitude towards scientific research, graduates will become explorationists.
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 To demonstrate the ability to use methods, techniques and tools for geological investigation of sedimentary 

basins. 
Can develop interdisciplinary research projects both individually and in the team. 
To prove communication skills in English, both in writing and orally. 
 Acquiring the habit of learning from seminary and laboratory activities. 

 
7. Course objectives (based on the list of competences acquired) 
 

7.1.Overall course objective The collection of theoretical knowledge regarding the geophysical and 
geological interpretation of seismic sections using classical methods as well as 
computer-assisted methods, identification of hydrocarbon traps, new well 
design.

7.2.Specific objectives Understanding the time-depth relationship in interpreting seismic and well data. 
The presentation of geometric and trans-geometric methods for interpretation of 
seismic sections. 
Understanding the depositional aspects of sedimentary rocks and trap formation 
mechanisms. 
New energy sources identification.

 
8. Content 
 

8.1. LECTURE 
Number of hours –14 
 

Teaching methods 
 

Lecture 
 

Notes 
 

1 lecture  = 2 hours 
 

1  Time/depth connection (seismic data and well data) 
1.1 Investigation tools in wells 
1.2 Check shot. Sonic logs. Velocity survey  
1.3 Vertical Seismic Profile 
1.4 Synthetic seismogram  

              1.5  Composite logs 

Lecture with 
PowerPoint support 

1 lecture  = 2 hours 
 

            2     Geophysical interpretation of seismic data 2D, 3D and   3C    
               2.1 Reflection identification 
               2.2  Structural maps building 
               2.3  Velocity maps building  
               2.4  Time to depth conversion 
               2.5 Isopach maps building 

Lecture with 
PowerPoint support 

1 lecture  = 2 hours 
 

3   Geological interpretation of seismic data        
3.1  Depositional aspects of sedimentary rocks  

       3.2.1 Faults 
3.2.2 Belts 
3.2.3 Unconformities 
3.2.4 Diapirism and salt tectomic   

 

Lecture  1 lecture  = 2 hours 
 

       4     Hydrocarbons direct detection 
       4.1  Seismic trace attributes, Amplitude, Phase, Frequency 

4.2    Direct hydrocarbons indicators: Amplitude changes, Interval 
velocity changes, Waveform changes, Frequency changes, Flat spot, 
Gas Chimney Effect. 
4.3   The use of Shear Waves for the direct detection of hydrocarbons. 

 

Lecture with 
PowerPoint support 

1 lecture  = 2 hours 
 

5  AVO/AVA analysis 
 

Lecture with 
PowerPoint support 

1 lecture  = 2 hours 
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         5.1  AVO classification and recognition of Hydrocarbons 
          5.2  The Gradient and the Intercept. Relation between these two 
parameters 
          5.3 The application of AVO/AVA analysis for the study of the gas 
bearing sands 

6 Unconventional energy sources 
6.1   Gas Hydrates. Properties and detectability 

         6.2 Shale Gas. Properties and detectability

Lecture  1 lecture  = 2 hours 
 

7 4D seismic 
7.1   Acquisition  techniques for 4D seismic studies 

        7.2   Applications of the 4D seismic survey 
        7.3   Carbon Capture and Sequestration from industrial installations

Lecture  1 lecture  = 2 hours 
 

Compulsory bibliography: 
Bames, 1991. Instantaneous frequency and amplitude at the envelope peack of a   constant-phase wavelet, Geophysics 56 (7); 
Bames, 2000. Weighted average seismic attributes, Geophysics 65 (1); 
Brewer, Greenfield, 2003. Comprehensive use of VSP Technology at Elk Hills Field, Kern County, California, Search and 
Discovery Article; 
Coffeen, 1984. Interpreting seismic data, PennWell Publishing Company; 
Castagne, Swan, Foster, 1989. Framework for AVO gradient and intercept interpretation, Geophysics 63 (3); 
Garotta, 200. Shear waves fron acquisition to interpretation, SEG; 
Hilterman, 2001. Seismic amplitude interpretation, SEG; 
Hall, Kindall, 2003. Fracture characterizationat Valhall: Application of P-wave amplitude variation with offset and amplitude 
(AVOA) analysis to a 3D ocean bottom dataset, Geophysics 68 (4); 
Hatchell et al, 2002. Overview of  global 4D seismic implementation strategy, Petroleum Geoscience 9 (1); 
Liu, Schmitt, 2003. Amplitude and AVO responses of a single thin bed, Geophysics 68 (4); 
Orban. Prospectiuni seismice, Vol I and II 
Panea, Drijkoningen, 2008. The spatial data-adaptive MVDR beamformer, Geophysics 73 (5);  
Panea, 2009. Array forming in the presence of phase variation, The Leading Edge, 2; 
Robertson, Fisher, 1988. Complex  Seismic Trace Attributes, The Leading Edge 7 (6); 
Ray, Quist, Yu, Sugianto, Homby, 2005. Acquisition of 2D walkaway VSP data to improve imaging of Thunder Horse North 
Field, Gulf of Mexico, The Leading Edge 24 (4); 
Snyder, Wrolstad, 1992. Direct detection using AVO, Central Graben, North Sea, Geophysics 57 (2);   
Taner, Kohler, Sheriff, 1979. Complex seismic trace analysis, Geophysics 44; 
Williams, 1989. Amplitude-versus-offset variations in gas sands, Geophysics 54 (6); 
Yilmaz, 2001. Seismic data analysis, SEG. 
 
Optional bibliography: 
Bodine, 1986. Waveform analysis with seismic attributes, Oil & Gas Journal 84; 
Chang, Gardner, 1997. Effects of vertically aligned subsurface fractures on seismic reflections: A physical model study, 
Geophysics 62 (1)’ 
Chauris, Salommons, 2004. Data-driven Kirchoff migration or how to take advantage of the slant stack domain, Abstract 
EAGE; 
Dellinger, Gray, Murphy, Etgen, 2000. Efficient 2.5D true-amplitude migration, Geophysics 65 (3); 
Gazdag, 1981. Travel-time computation for true-amplitude migrationof constant-offset seismic data, Exploration Geophysics 
31 (2); 
Obrien, Harris, 2006, Multicomponent VSP imaging if tight-gas  sands, Geophysics 71 (6) ; 
Stewart, 1991. Exploration Seismic Tomography: Fundamentals, SEG; 
Wapenaar et al, 1999. Apparent AVA effects of fine layering, Geophysics 64 (6); 
 

 
8.2. PRACTICAL WORK 
Number of hours –14 

 

Theoretical presentation 
of practical works 

1 lab work (2 
hours/work) 

 

1 Pick a reflection on a seismic section 
1.1 Misties of seismic section and their causes 
1.2 Pick a lot of reflections on a seismic section 
1.3 Seismic section intersection 
1.4   Extended area interpretation 

Laboratory exercises / 
Data analysis 

1 labwork (2 hours) 

2    Geological formation identification on seismic profiles 
2.1 The use of ckeck shot 
2.2  The use of acoustic logs 
2.3     Synthetic seismogram building and use 
2.3     The use of vertical seismic profile  

Laboratory exercises / 
Data analysis 

1 labwork (2 hours) 
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3   The interpretation of depositional aspects of geological 
formations 

       3.1  Fold interpretation 
        3.2  Unconformities interpretation 
        3.3  Faults interpretation 
        3.4  Diapirs interpretation 

3.5  Reefs interpretation 

Laboratory exercises / 
Data analysis 

1 labwork (2 hours) 

        4    Maps building 
        4.1  Base map 
        4.2  Fault polygon building 
         4.3 Structural isochrone maps building 
         4.4  Velocity maps building 
         4.5  Isochore time maps building 

4.6  Seismic trace attributes maps buiding

Laboratory exercises / 
Data analysis 

1 labwork (2 hours) 

  5     Time to depth conversion 
          5.1  Isochore depth map building 
          5.2  Isobath structural maps building 
          5.3  Play and prospects identification on isobath maps 

5.4  Prospects rank on importance

Laboratory exercises / 
Data analysis 

1 labwork (2 hours) 

           6    Direct hydrocarbon detection 
           6.1 Reflection strenght, instantaneous phase, instantaneous 
frequency and apparent polarity calculations 
           6.2  AVO attributes calculations, intercept, gradient, 
correlation cofficient 

6.3  AVO crossplot 

Laboratory exercises / 
Data analysis 

1 labwork (2 hours) 

           7    3C and 4D seismic prospecting 
           7.1  Direct detection mode of hydrocarbons using the 
comparison between recordings with longitudinal and share waves 
            7.2  Monitoring an underground carbon dioxide storage deposit 
using 4D recordings 

Laboratory exercises / 
Data analysis 

1 labwork (2 hours) 

Compulsory bibliography: 
Backus, Chen, 1975. Flat Spot Exploration, Geophysical Prospecting 23 (3); 
Burton, Lines, 1997. VSP detection of interbedded multiples using inside-outside corridor stacking, Geophysics 62 (5); 
Digranes, Kristoffersen, Karajev, 2007. An analysis of shear waves observed in VSP data from the superdee3p well at Kola, 
Russia, Geophysical Journal International, 126 (2); 
Guderian, Rehling, White, 2002. Draugen 2001 4D Repeat Survey – Integrated Multidisciplinary Fasttrack, Abstract Force 
Seminar; 
Li, 2003. 4D seismic monitoring of CO2 flood in a thin fractured carbonate reservoir, The Leading Edge 22 (7); 
Simm, White, Uden, 2000. The anatomy of AVO crossplots, The Leading Edge 19 (2); 
 
Optional bibliography: 
Hanitzsch, Schleicher, Hubral, 1993. True amplitude migration of  2D synthetic data; 
Murty, Shankar, 2006. Prestack migration aperture – an overview, Geohorizons, July; 
Nolet, 2008. A breviary of Seismic Tomography, Cambridge University Press; 
Stone, 1994. Designing  Seismic Surveys in 2D and 3D 

 
9. Corroborating the course content with the expectations of the epistemic community representatives, of 
the professional associations and of the relevant stakeholders in the corresponding field 
 

The course content is based on the latest investigative methods in the field of seismic data interpretation and is 
continuously harmonized with the latest approaches in the field. Both theoretical knowledge and practical skills 
that can be acquired are oriented towards the fields required by employers in the field of geology and geophysics 
 

 
 
10. Assessment 
 

Type of activity 10.1.Assessment criteria 10.2.Assessment methods 
10.3.Percentage 

of the final 
grade

10.4.Lecture The acquisition of basic and 
advanced knowledge, in the field of 
seismic data interpretation, for the 
identification of hydrocarbons fields.

Written work 

60% 
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10.5. Seminar/Laboratory Identification on seismic profiles of 
traps of any kind, the use of direct 
hydrocarbon indicators to optimize 
well investigations and hydrocarbons 
discovery.

Written work+interpretation 
soft abilities. 

40% 

10.6.Minimum performance standards 
 Mark 5 at the oral examination 

                                                                         Mark 5 for the practical test
 

1 Education levels- choose of the three options: Bachelor/Master/Ph.D.  
2 Discipline status (content)-for the undergraduate level, choose one of the options :-FD (fundamental discipline), BD 
 (basic discipline), CS (specific disciplines-clinical sciences), AP (specific disciplines-animal production),FH (specific 
disciplines, UO (disciplines based on the university’s options). -for the Master level, choose one of the options: AK- 
Advanced Knowledge, CT- Complementary Training,  S- Synthesis 
3  Discipline status (compulsoriness) - choose one of the options – CD ( compulsory discipline) OD (optional discipline) 
ED ( elective discipline). 
4 One credit is equivalent to 25 hours of study (teaching activities and individual study). 
 
 

Approved by the 
Department on 

11.01.2021 
 

Head of the Department 
Assoc. Prof. Dr. Bogdan Mihai Niculescu 

Approved by the Faculty 
Council on 
19.10.2021 

Dean 
Prof. dr. ing. Lucian Petrescu 

 

 


