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SYLLABUS 

 

Course title BOREHOLE GEOPHYSICS FOR GROUNDWATER AND SOLID MINERAL 
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 6 

Hours allocated in the academic 
program 56 

Hours allocated for 
personal studies 94 Total hours per semester 150 

Course supervisor Assoc. Prof. Dr. Bogdan Mihai NICULESCU 

* If more than one semester, one Syllabus per semester to be completed for each semester 
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 

 
Course 

 
Seminar Lab Project

 
Master 
specialization 

APPLIED GEOPHYSICS 
 
 56 28 - 28 - 

*** C-course, S-seminar, L- laboratory works, P-project 
 

General competences  (genral competences are mentioned into the Specialization Syllabus) 

Competences 
specific to the 

field  

1. Knowledge and understanding (adequate knowledge and understanding of notions specific to the field)

Knowledge and understanding of the particular aspects of the geophysical methods used for the investigation 
of exploration boreholes drilled for groundwaters and the main qualitative and quantitative information 
provided by the geophysical well logs. 

2. Explanation and interpretation (explanation and interpretation of some ideas, projects, processes and 
also theoretical and applied content of the field) 

Presentation of the main methods and techniques used for the geophysical investigation of exploration 
boreholes drilled for groundwaters, the main geological and technical problems to be solved and the 
fundamental methods for the interpretation of typical geophysical logs recorded for the evaluation of aquifer 
formations. 

3. Instrumental – applicative (designing, managing and evaluation of specific practical activitie; using 
some investigation methods, techniques and instruments investigation) 

Understanding the functioning principles of the geophysical investigation tools and surface systems required 
for the measurement of various physical parameters in the exploration boreholes drilled for groundwaters. 
Knowledge, processing and complex interpretation of geophysical logs. 

4. Attitudinal (positive and responsible  to the scientific field / cultivation of a scientific environment 
centered on democratic values and relationships / promoting a system of cultural, moral and civic system / 
optimal and creative use of self potential in scientific activities / involvement in institutional development 
and promoting the scientific innovation / engagement in partnerships with other persons – institutions of 
similar responsibilities / participation at own professional development) 

The training obtained at this course allows the students to design optimal geophysical investigation programs 
for the exploration wells drilled for groundwaters and to employ in an integrated manner the geophysical 
logs for the qualitative interpretation and quantitative evaluation of aquifer formations. 
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COURSE topics 

Theme Duration (hours) 

Introductory topics: aquifer, aquitard, saturated zone, unsaturated zone, types of 
porous-permeable rocks hosting groundwaters, permeability, hydraulic conductivity, 
range of variation for the permeability and hydraulic conductivity for various rock 
types. Particularities of the exploration/exploitation boreholes drilled for 
groundwaters. 

2 

Chemical composition, salinity and resistivity of groundwaters. The relationships 
between groundwaters' electrical resistivity, salinity and temperature. Electrical 
resistivity of aquifer formations, formation factor (resistivity factor), relationships 
between the formation factor and porosity, Archie parameters.

4 

The main types of geophysical logs used for the investigation of exploration 
boreholes drilled for groundwaters, their fields of applicability and limitations.  

 Spontaneous potential (SP) log; 
 Apparent resistivity electrical logs (standard/non-focused electrical 

logging tools - Normal and Lateral electrode arrays, focused electrical 
logging tools - Laterolog, induction tools);  

 Natural gamma ray log; 
 Porosity-lithology type logs (neutron log, density log, sonic velocity 

log); 
 Continuous temperature and electrical resistivity measurements of the 

borehole fluid - Fluid-Temperature Log, Fluid-Resistivity Log and 
continuous borehole diameter measurements (caliper log); 

 Optical inspection of open and cased boreholes drilled for groundwaters 
- Down-Hole Television Camera / Video Surveys.

16 

Estimation of various petrophysical parameters of aquifer formations (Archie 
parameters: lithological/tortuosity coefficient and cementation exponent, water 
resistivity, mineral matrix parameters: density and sonic transit time) using resistivity 
- porosity type crossplots (Hingle Crossplot and Pickett Crossplot).

4 

Estimation of aquifer formations' permeability using electrical logs. 
Estimation of aquifer formations' hydraulic conductivity based on permeability. 

2 

 TOTAL 28 
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LABORATORY 
topics 

Theme Duration (hours) 

Using geophysical logs for the identification of aquifer formations and 
determination of beds thickness.

2 

Using geophysical logs for the identification of fissured/fractured zones. 2
Using geophysical logs for the determination of groundwaters electrical resistivity 
and evaluation of their quality (salinity).

2 

Using geophysical logs for the estimation of clay content, porosity (primary and 
secondary) and lithology of the aquifer formations.

6 

Using geophysical logs for the estimation of permeability and hydraulic 
conductivity of the aquifer formations.

2 

Case studies regarding the analysis and interpretation of geophysical logs 
recorded in shallow boreholes (Bucureşti, Ploieşti) and deep boreholes 
(Cernavodă - South Dobrogea) drilled for groundwaters.

14 

 TOTAL 28 

 
 
 
 
 

Criteria taken into consideration for the final mark Weight  % {Total=100%} 
 
 
- Answers at the examination (final evaluation) 

60 

 
- Answers at laboratory works assignments 30 

 
- Periodic tests 0 

- Continuous testing during the semester 0 
 
- Assignments / reports / essays / translations / projects etc. 10 
 
- Other activities (describe)  0 

Describe the practical way of final evaluation, E/VC: 
Written test, consisting in 2 - 3 theory topics and a problem. 
At reexaminations, the students may chose between a written test and an oral test.

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

Integral participation at the laboratory works; 
Correct answers to 100% of the examination (final evaluation) 
subjects.
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Estimate the total workload (hours per semester) of individual study activities required to a student 

1. Study of course notes 30  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 4 

4. Supplementary documentation in library 5  11. Field documentation 0 

5. Specific activities for preparing SEMINARS and/or 
LABORATORY WORKS 

5  12. Documentation on INTERNET 10 

6. Completion of assignments / reports / essays / translations 
/ projects etc. 

10  13. Other activities … 0 

7. Study for periodical tests 0  14. Other activities … 0 

TOTAL hours of individual study (per semester) = 94 

 
 

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 

 
 


