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SYLLABUS
Course title UNCONVENTIONAL HYDROCARBONS RESOURCES
Year of studies I Semester 1 Type of final evaluation (E/V / C) E
Course status {Ob - compulsory, Op - optional, F - facultative} Ob | Number of credits 5
Hours allocated in the academic o
42 | Hours of individual study 83 Number of hours per 125

program semester

Course supervisor

Assoc. Prof. Dr. Mihail-Valentin Batistatu

E-exam, V-verification, C-colloquium

Faculty GEOLOGY AND GEOPHYSICS Number of hours per semester
allocated in the academic program
Department GEOPHYSICS
Profile GEOPHYSICS Total | C S L P
C-course, S-seminar, L- laboratory works, P-project
1. Knowledge and understanding
Knowledge and understanding of the possibilities offered by complex geophysical logs in what
concerns the qualitative identification and quantitative evaluation of hydrocarbon source rocks.
2. Explanation and interpretation
Presenting the importance of the source rocks topic, the main geophysical logging methods used
Related for the identification and evaluation of these formations and some relevant case studies.
skills 3. Instrumental / applicative

Knowledge, processing and interpretation of apparent resistivity, nuclear, sonic and temperature
logs, analysis of the identification criteria and application of the hydrocarbon source rocks
evaluation methods.

4. Other

The training obtained at this course offers to the students the theoretical and practical knowledge
required into a modern and highly important field of hydrocarbons exploration.
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Topi Time
opIcs [hours]
Introduction
1. The source rocks knowledge - basic requirement for hydrocarbon 1
exploration activity.
2. Well logging methods and techniques used for qualitative identification and
quantitative evaluation of hydrocarbon source rocks.
2.1. Classification of source rocks using the total organic carbon (TOC) criterion.
2.2. Applicable geophysical logging methods.
2.2.1. Apparent resistivity logs.
2.2.2. Total natural gamma ray log.
2.2.3. Spectral natural gamma ray log. 5
2.2.4. Formation Density Compensated and Lithology log (Litho-Density).
COURSE 2.2.5. Compensated neutron log (CNL).
topics 2.2.6. C/O and Ca/Si log.
2.2.7. Sonic log.
2.2.8. Well temperature measurements.
3. The qualitative response of source rocks on main geophysical logs.
3.1. Selected examples from literature. 4
3.2. Applications in Romania.
4. The quantitative evaluation of source rocks using geophysical logs (TOC
evaluation).
4.1. From total natural gamma ray log.
4.2. From Formation Density Compensated (FDC) log. 4
4.3. From integrated data of natural gamma ray and sonic logs.
4.4. From integrated data of apparent resistivity and sonic logs (CARBOLOG
method).
4.5. From Carbon/Oxygen (C/O) log.
TOTAL 14
Topics Duration
[hours]
LABORATORY Qualitative: identification of hydrocarbon source rocks using geophysical logs. 14
] Case studies.
topics Qualitative evaluation of hydrocarbon source rocks (TOC determination) using 14
geophysical logs. Case studies.
TOTAL 28
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Autric, A., and Dumesnil, P., 1985, Resistivity, Radioactivity and Sonic Transit Time Logs to
Evaluate the Organic Content of Low-Permeability Rocks: The Log Analyst, v. 20, p. 36-45.

Barker, C., 1999, Petroleum geochemistry in exploration and development, Part 1 - Principles and
processes: The Leading Edge, June, p. 678-684.

Barker, C., 1999, Petroleum geochemistry in exploration and development, Part 2 - Applications:
The Leading Edge, July, p. 782-786.

Carpentier, B., Huc, A.Y., and Besserau, G., 1991, Wireline Logging and Source Rocks - Estimation
of Organic Carbon Content by the Carbolog Method: The Log Analyst, v. 32, nr. 3, p. 279-
297.

Herron, S.L., 1987, A Total Organic Carbon Log for Source Rock Evaluation: The Log Analyst, v.
28, nr. 6, p. 520-527.

Krystinik, K.B., and Charpentier, R.R., 1987, Statistical Model for Source Rock Maturity and Organic
Richness Using Well-Log Data, Bakken Formation, Williston Basin, United States: AAPG
Bulletin, v. 71, nr. 1, p. 95-102.

References Meyer, B.L., and Nederlof, M.H., 1984, Identification of Source Rocks Wireline Logs by
Density/Resistivity and Sonic Transit Time/Resistivity Crossplots: AAPG Bulletin, v. 68, nr. 2,
p. 121-129.
Negut, A., 1994, Studii privind identificarea rocilor sursa si determinarea continutului de carbon
organic total prin carotaje geofizice; | - Stadiul actual al problemei. Trecere in revista:
Buletinul Tehnico-Stiintific al S.C. Prospectiuni S.A., Bucuresti, v. XXIV, nr. 1.
Negut, A., 1994, Studii privind identificarea rocilor sursa si determinarea continutului de carbon
organic total prin carotaje geofizice; Il - Posibilita{i de identificare a rocilor sursa de
hidrocarburi cu ajutorul carotajelor geofizice. Aplicatii: Buletinul Tehnico-Stiintific al S.C.
Prospectiuni S.A., Bucuresti, v. XXIV, nr. 4.
Schmoker, J.W., 1981, Determination of Organic Matter Content of Appalachian Devonian Shales
from Gamma Ray Logs: AAPG Bulletin, v. 65, nr. 7, p. 1285-1298.
Schmoker, JW., and Hester, T.C., 1983, Organic Carbon in Bakken Formation, United States
portion of Williston Basin: AAPG Bulletin, v. 67, nr. 12, p. 2165-2174.
Requisites Pentium 4 computers (Windows operating system); video projector;
q Sets of geophysical logs in analog and digital format.
Criteria taken i ideration for the final mark Weight %
riteria taken into consideration for the final mar {Total=100%}
o . 70
- Answers at the examination (final evaluation)
- Answers at laboratory works assignments 20
- Periodic tests 0
- Continuous testing during the semester 0
- Assignments / reports / essays / translations / projects etc. 10
- Other activities (describe) . .............covveiiiriiin... 0

Describe the practical way of final evaluation, E/V:

Written examination, consisting in 2 - 3 theoretical subjects and one problem.
For re-examination, the students may chose between a written and an oral examination.

Minimum requirements for a 5 (pass) mark Requirements for a 10 mark
Integral participation at the laboratory works; Integral participation at the laboratory works;
Correct answers to 50% of the examination (final | Correct answers to 100% of the examination (final
evaluation) subjects. evaluation) subjects.

3
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Estimate the total workload (hours per semester) of individual study activities required to a student

1. Study of course notes 20 8. Preparing oral presentations 0
2. Study of manuals / course supports 15 9. Preparing the final examination 0
3. Study of the indicated references 15 10. Consultations 3
4. Supplementary documentation in library 5 11. Field documentation 0
ff;ggﬂ%g:‘(’i&fgéoégre'oaﬂng SEMINARS and/or 5 12. Documentation on INTERNET | 10
6 Comleton o assgrmens eports essays/ | 4o | | 13, otmeractes . 0
7. Study for periodical tests 0 14. Other activities ... 0

TOTAL hours of individual study (per semester)= 83
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