California State University Northridge
College of Science and Mathematics/Geology
GEOL 595R: Geophysical Methods, Spring, 2014
Course and Instructor Information

Instructor:
Louis Klonsky


Office location:
LO1220
Telephone: 818-677-2511  
Email: Louis.klonsky@csun.edu





Office hours: Thursday: 4:00-5:00PM. Additional time may be arranged.
Class Days/Time: Thursday 5 PM -7:45 PM


Classroom: LO1221
Course Description 

Geophysical Methods in Petroleum:  The study of borehole logs (open-hole and cased- hole) and CDP reflection seismic. Theory, tools, acquisition and interpretation of the data as related to the exploration for and development of, hydrocarbon accumulations. Although not a requirement, some background in petroleum geology is recommended.
Course Goals/Objectives and Student Learning Objectives/Outcomes
The course will be based largely on the understanding of the two most common geophysical tools for Earth Scientists in the Petroleum Industry. 
After completion of GEOL595R, students should have developed, and demonstrated mastery of, the following knowledge and skill sets:
· The difference between Exploration and Development Geology and the roles of the Petroleum Geologist in each. How petroleum fields are developed.
· Understanding of drilling technologies including cable tool vs. rotary drilling, the use of mud systems, pressure/temperature regimes, blow-out preventers.

· Understanding of the borehole environment after drilling is completed. How cores, side-wall cores and pressure information can be obtained and reasons for the procedures.

· Understanding how geophysical logs are acquired. The theory of the major logging suite- both open and cased-hole suites. Determining when to use the various logs for the required sub-surface problem.
·  Understanding the meaning and geological/geophysical value of the curves produced and performing interpretations in the form of picking tops, sand/shale intervals, O/W contact, gas zones, faults, making cross sections, saturation calculations. Becoming familiar with the concepts of proper contouring of data.

· Working knowledge of the types of geophysical surface methods (sourced and natural signals), theory of analog to digital processing including gain recovery, filtering, convolution.
· Working understanding of the aspects of the reflection seismic method including equipment, acquisition (CDP profiling and fold) on land and sea, processing (e.g., velocity analysis, stacking, migration), display, the time/depth issue and interpretation
· Working of understanding of the pros and cons of 2D, 3D, 4D and multi-component surveying
· How to perform an interpretation of a series of reflection seismic data, from starting with a base map and lines to making a recommendation to drill.
Required Texts/Readings 

Required:
An Introduction to Geophysical Exploration, Third Edition, P Kearey  Wiley-Blackwell  2002 (can be purchased or rented from Amazon)
Recommended:
Elements of Petroleum Geology, Second Edition; R C Selley; Academic Press; 1997 (can be purchased or rented from Amazon).
.
Other readings:
There may be additional articles and materials from various sources, assigned during the term. 
Assignments 

There will be homework assignments that will be an integral part of the class.  Some in-class projects may also be required to be handed in.
A field trip to the Chevron facilities in Bakersfield (tentative date of March 1, 2014) will be required.
Grading Policy
Final grades will be determined based on homework/assignments (35%), mid-term (25%), final (25%), a field trip summary (10%) and class participation (5%).
Grades will be assigned as described in the CSUN catalog-http://catalog.csun.edu/policies_/grading-systems-and-policies/
University Policies

General Policy for the Class:

Students should refer to the CSUN (2013-14) University Catalog: http://catalog.csun.edu/policies/ for general and detailed discussions of “Academic Regulations” as the class will adhere to those policies.

Classroom Protocol

Since exams and homework will be based on the lecture materials, it is imperative for students to attend the class. In addition, the class will provide the setting for students to ask questions if there are concepts that are not clearly understood.
Campus Policy in Compliance with the American Disabilities Act

It is the student's responsibility to seek academic accommodations for a verified disability in a timely manner.
If you are in need of an accommodation for a disability in order to participate in this class, please see the instructor and contact Student Services-Disability Resources (http://www.csun.edu/dres/home.php).
Anticipated Course Schedule

Note: subject to change with fair notice. 

	Week
	Date
	Topics, Readings, Assignments, Deadlines

	1
	1/23/14
	Introductory material – definitions and review of key terms
Exploration vs. Development Part 1

Problem Set 1 assigned

	2
	1/30/14
	Introduction Cont’d: Exploration vs. Development Part 2

Subsurface pressure and temperature regimes
Problem Set 2 assigned

	3
	2/6/14
	Drilling operations and terminology 
Problem Set 3 assigned

Exercise on Intro to DOGGR website



	4
	2/13/14
	Logging operations. Part 1 Open hole logs
Problem Set 4 assigned

	5
	2/20/14
	Logging Operations Part 1 (cont’d): Open hole logs                          Problem Set 5 assigned

	6
	2/27/14
	Tentative: Guest lecture by Dale Julander of Chevron re Cased Hole Logs  

Cased hole log exercises
Problem Set 6 assigned

	7
	3/6/14
	Logging operations Part 2 (cont’d): Open hole logs

Workshop in open hole logs 



	8
	3/13/14
	SEG Movie on Reflection Seismology 
Midterm- 1.5 hours 



	9
	3/20/14
	Introduction to Geophysical Methods

Digital sampling and processing of analog data Part 1


	10
	3/27/14
	Digital sampling and processing of analog data Part 2
Introduction to seismic principles Part 1- 

Problem Set 7 assigned 


	11
	4/3/14
	Introduction to seismic principles Part 2

Tentative- Guest lecture by Dave Philips of Schlumberger

Problem Set 8 assigned 

	12
	4/17/14
	Sources and receivers for reflection seismic                                            Problem Set 9 assigned (two weeks)                                                      Tentative-Guest lecture by Jennifer Lewis of Cobalt


	13
	4/24/14
	Aspects and issues of designing and processing a CDP seismic survey



	14
	5/1/14
	3D, 4D and 3C surveys 
Interpreting seismic data- Part 1 

Problem Set 10 assigned (two weeks)

	15
	5/8/14
	Interpreting seismic data Part 2 
Workshop in 2D interpretation of a seismic data set


	16
	5/15/14
	Final Exam



