Lab: Geology of an Oil Field

Purpose

1. Learn how seismic and sedimentological data are used to explore for oil.

2. Identify important features of a sedimentary basin, and understand their relationship to oil reservoirs.

Outline

1. In this lab you will study the Jeanne d'Arc Basin, a sedimentary basin located in the Grand Banks region of the continental margin of Newfoundland (Canada). This basin, which was formed during the rifting of Iberia (Spain & Portugal) from the Grand Banks during the Triassic Period (225 m.y. ago), contains a billion-barrel oil field. Familiarize yourself with the location of this basin, but viewing the Regional Map (below) and by plotting its location on the inflatable globe.

2. Read the Rift Basin Tutorial to familiarize yourself with the typical sequence of events that leads to the formation of such a basin.

3. Print out and assemble the seismic profile (see below) that crosses the basin. Also note the location of the profile, as shown on the map of the basin (below). Note that the vertical scale in seconds of two-way travel time, not depth. What is the correspondence between these units and depth? Mark an approximate depth scale on the printout. (You may wish to refer to the Seismic Reflection Profiling Tutorial).

4. Lithological (rock type) data are provided for three wells drilled along the profile. Note the positions of the different rock types in the basin (but keep in mind that the correspondence with your approximate depth scale may not be exact!)

5. Use colored pencils to mark the major rock layers on the profiles, being guided by the appearance of the seismic profile itself. Especially look for: 

· The crystalline basement that underlies the sediments;

· The sediments that filled the basement; and

· The sediments that were deposited at some later time, after the basin stopped subsiding.

Serveral faults are also present in the profile, including the ones that bound the basin and several smaller ones within the basin sediments. Mark these faults on the profile.

6. Use the seismic profile, supplemented by the core data, to describe the geological history of the basin. Especially consider: 

· Which sediments are youngest and oldest;

· Why salt is present in the bottom of the basin, and why it is thickest in the center of the basin;

· Whether sediments have always been accumulating in the region, or whether there is evidence for erosion. (I.e. whether unconformities are present).

· Where the most recent sediments are coming from.

7. Where would you drill for oil? Look for places that have both a reservoir rock (e.g. sandstone) and a structural trap.  How many years of world oil consumption is this billion-barrel oil field equivalent to?
Data

1. Map of region

2. Map of basin

3. Core Lithologiess
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Lab Report

1. One page essay describing where (and why) you would drill for oil.

2. Anotated printout of seismic profile;

3. Outline of the geolical history of the basin
