ES486 Petroleum Geology Selley and Sonnenberg Text Review Questions


Chapter 4 –Subsurface Environment
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 site 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. Describe the difference between “free water” and “interstitial water” in the subsurface geologic environment.
2. Subsurface water can be classified according to three primary types, based on its mode of origin.  List and define the three primary types.
3. In general, how does the pH of rain water compared to that of deep connate brine water, list pH value ranges.
4. Define salinity and concentration in terms of units “ppm”; what does it mean and how is it quantified.
5. List the average salinities (ppm) of the following water sources:

Average seawater =

Fresh meteoric water = 

Deep connate water =

6. In order of increasing depth, list and describe the four zones of subsurface water environments.
7. True or False: the deeper the subsurface water occurrence, the longer the residence time, the higher the salinity.
8. What three ions are responsible (in highest concentration) for the majority of the salinity measured in Oil Field Water (brine waters).
9. True or False: internal temperature of the Earth decreases with increasing depth from the surface.  List the global average geothermal gradient globally in degrees Celsius per 100 m of depth increase = 
10. What is thermal conductivity, and what are the ranges of values in sediment rocks?  Which rock type has the lowest thermal conductivity, and thus make the best insulation for building a house out of stones.
11.  Explain the general relationships between plate tectonic boundaries and internal heat flow within the Earth’s crust.
12. True or False: subduction trenches have higher heat flow (geothermal gradients), compared to mid-Ocean rift systems.
13. Define and relate the terms “overburden pressure”, “lithostatic pressure”, and “fluid pressure”
14. List the following pressure gradients with increasing depth, in units of psi/ft:
Average lithostatic pressure =


Fresh water hydrostatic pressure =

Saline water =

15. Given the gradients above, what is the projected lithostatic pressure in psi at a depth of 5000 ft?  What is the equivalent pressure in Pa?  show all of your math work and unit algebra.
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16. Describe “overpressuring” in a reservoir environment, list the four geological conditions that can cause it.
17. True or False: overpressuring combined with fracturing of impermeable cap seals may cause diffusive escape of hydrocarbons from the reservoir environment.
18. Write the generic equation for fluid Pressure-Temperature-Volume relationships as derived from the Boyle and Charles laws in chemistry.
19. True or False: subsurface pressure-temperature conditions determine whether hydrocarbons are in a gaseous or liquid state in the reservoir.

20. True or False: younger oil-producing sedimentary basins will generally be associated with higher subsurface pressures when compared with older oil-producing sedimentary basins.
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