ES486 Petroleum Geology Selley and Sonnenberg Text Review Questions

Chapter 5 –Generation and Migration of Petroleum
Instructions: visit the ES486 class web site and download a digital MS word document version of the text review questions. Review and read the relevant textbook chapter posted on the ES486 Canvas shell and answer the following questions.  Answers should be word-processed with MS Word using figures and pasted images from the text book or favorite internet resources.  Your work should look complete and professional.

1.  What are the most common types of rocks associated with economically significant, major petroleum accumulations on Earth?
2.  What are the leading two types of reservoir host rocks for petroleum in North America?
3. True or False: Petroleum hydrocarbons never have been found in igneous host / reservoir rocks?
4. True or False: Hydrocarbon occurrence in the Earth Solar System is only associated with organic (life) origins.
5. List three modes of process that could result in oil accumulations in igneous rocks.
6. What is the percentage of carbon contained in calcite bearing limestones and dolomites?  What is the percentage of carbon contained in organic hydrocarbons?
7.  Briefly describe and write the chemical formula for plant photo synthesis.
8. List the four major groups of chemical compounds contained in organic matter:
9. What conditions are necessary to preserve organic carbon against bacterial decay in the sedimentary environment?
10. What are the two primary source of biomass production and organic carbon in the world’s oceans?
11.  What latitudes are associated with the highest biomass production in modern oceans?
12. Explain how water temperature, density and stratification in the oceans sets up the framework for biomass production and organic carbon preservation.
13. List and describe the three phases of organic matter transformation during the burial and sedimentation process.
14. What carbon-based gas is derived from organic matter decay in an oxidizing environment?  What carbon-based gas is derived from organic matter decay in a reducing / anoxic environment?
15. Define the term kerogen, list and describe the three basic types.
16. Describe the necessary conditions leading to the maturation of organic matter to kerogen and to petroleum.
17. What is “vitrinite reflectance” and what is it used for?
18. List the four pieces of evidence that oil and gas migrate from source rocks to reservoir.
19. Describe the difference between primary hydrocarbon migration and secondary migration.

17. Describe the source-reservoir “paradox” when it comes to hydrocarbon migration in the subsurface.

18. Examine Figure 5.23 in the textbook. Describe the relationship between sediment burial and increasing depth over time vs. porosity and geothermal temperatures.  What is the temperature range that is associated with optimal oil generation window.

19. Describe the relationship between shale water content vs. depth of burial over time.  Does it increase, decrease or stay the same as sediment burial progresses?

20. What is the parameter “TOC” a measure of in shale source rock?
21. List all of the necessary components of the “petroleum system”, draw a sketch.

22. Summarize the 7 important take-away messages discussed in the textbook regarding Hydrocarbon Generation and Migration.

