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To begin our study of the formation and of fossglf, you will first cut out the boxes
below. The information in the boxes representssthges in the formation of petroleum.
After you have them cut out, work with the otheople in your group to sequence them
in the correct arrangement. Wait to write therthie correct order on the study guide
until after we have completed our class discussion.

separation of newly-
formed substances into
gas, oil, and water

guick compaction of dead
organisms in mud-rich
layers

heat and pressure
encourage bacteria to
convert plant and animal
remains to hydrocarbons;
water is removed

marine organisms and
possibly plant remains die
and sink to bottom of oceal

hydrocarbons migrate to
reservoir rocks and are
trapped by geologic seals




HOW DID OIL AND NATURAL
GAS FORM? '

After completing Activity One, write the steps
involved in the formation of oil and gas
formation in the correct order.

Step 1:

Step 2:

Step 3:

Step 4:

Step 5:

The primary originating sources of oil and natwa$ were marine organisms that were
alive millions of years ago. These organisms arg gensitive to certain physical
characteristics of the water they live in.

Think of four physical characteristics of the wattestt must remain within the proper
range in order for the organisms to survive.

a)
b)

c)




d)
What other need must be met in order for the osgasito survive?

Predict if you think the population of marine organs would be greatest closer to land
or in the middle of the ocean. Include a reasdh wur prediction.

Some of the marine organisms could be classifiqula#s; some could be classified as
animals. What would be three important charadiesiso determine if the organisms
should be classified as either plants or animals?

The dead organisms must be trapped or buried quicldediments such as mud-rich
layers. Where do these sediments originate béffmséng into the water to cover the
dead organisms?

Oil and natural gas are found stored only in sediamy rocks. Predict why igneous and
metamorphic rocks do not contain them.

The next stage depends on the interaction of bactéth the plant and animal remains.
The bacteria must react quickly before the plantsanimals decay completely. Over
time, additional sediments are dumped on top obtlhreed decaying animal and plant
remains in what later can be viewed as layersctdBia convert these remains in the
sediments into chemicals that contain primarilyregdrbons. Heat and pressure within
the earth assist the bacteria in speeding up tbhrseps.

What is the source of the heat that is importachianging the remains?



What is the source of the increased pressure regperior assisting the transformation
of the remains?

What is the original source of energy for the organs when they were alive?

What type of potential energy do the remains contdien they are converted to
hydrocarbons?

Hydrocarbons are composed of primarily two elemehtse their name to predict what
these two elements are.

The hydrocarbons form in the earth under high pmesdorces in the earth’s crust often
encourage the hydrocarbons to start moving aftey thrm. If the hydrocarbons start
moving on their own, what can you predict regardimgjr preference for pressure
conditions?

Once moving they are usually trapped in rock wihscporous and permeable, forming a
good reservoir to store the hydrocarbons. Once ritech this type of layer they will
keep migrating unless trapped in by a seal or &arri

What do the pores of your skin allow your body & d

What structures serve as the pore openings ofgilant



Porosity Investigation

1. Obtain the three 4-liter containers that atedilwith rocks of different sizes; observe
the differences.

2. Pour water into each of the three containenmsguaigraduated cylinder; determine how
much water it takes to fill each of the congéasto the black mark at the top. Record
the amount in the data table. Pour out the wate

2. Next you will fill the small beaker with the naéshot to the 100 mL
mark.

3. The beaker was only 100 mL. Calculate how nwater it would have required to fill
a four liter container similar to the ones usedtep 3 filled with the same size of shot.
Complete the table below and answer the quresti

Largest Boulders Medium Rocks Pebbles Metal Shot

Amount of
water in mL to
fill in between
space to 4 liter
mark

Estimate the porosity of each of the four contaireey a percentage. Record it in the table
below.

Largest Boulders Medium Rocks Pebbles Metal Shot

Approximate
Porosity as a
Percentage

Why do some materials have greater porosity thhers?

What chemicals can be stored in the pores of raphkrs?

Make a prediction regarding the porosity of impeabie rock layers.



Permeability Investigation

1. Obtain two 60 cc plastic syringes. Remove thagers from the syringes.

2. Place a wire screen at the bottom of each sgring

3. Place 1.25” diameter paper filters on the tothefwire screens.

4. Push the filter to the bottom with a pencil enp

5. Wet the filter with water and verify that filtes contacting the wire screen.

6. Fill one syringe half full with fine sand; filhe other syringe half full with coarse sand.

7. Hold one finger under the hole of the syringéhvthe coarse sand and pour some
water through it.

8. Release your finger and observe what happetie twvater.

9. Repeat this last step with the syringe withfthe sand. Does the water flow through

automatically? If not, apply pressure to thenger to force the water out.

Explain what physical characteristic of the sands vesponsible for the ease at which
the water flowed through the sand.

How is permeability related to porosity?

As the oil and gas form, they separate from wai@that there are often three distinct
layers: one of each. The layers separate acaptdidensity. Predict the order of the
three layers in a rock formation from top to bottom

Why do some materials have greater densities ttiaar materials?

The crust of the earth is very active and doeseroain stationary; it is constantly
moving. Often stress builds up in its layers, #ralayers begin to fold. To illustrate the
effect of stress on the layers, lay a sheet of papezontally (length wise or landscape)
on the table in front of you. Put your hands ocheside of the paper and gently push the
paper together.

What did you observe? Is it similar to what happtnrock layers in the earth’s crust?



Look at the drawing on the right. Did
you sequence the three layers in the corre:
order based on their density?

Under normal conditions, where would the
oldest layer be found?

Are the layers containing the oil, gas, and wagrnpeable or impermeable?

Are the layers above and below the chemicals pdrlaea impermeable?

Label the two layers in the drawing that serve asal to trap in the hydrocarbons.

The structure shown is called an anticline, whichtains sloping layers on both sides of
a crest. If the anticline were similar to a bowtuld the bowl be right side up or upside
down?

Most anticlines are not arranged perfectly
symmetrical in the earth’s crust. Many
are distorted as the one shown on the right.

Would the highest point (apex) of the
incline be the best place to drill directly
straight down to tap into oil and natural gas?




Structures other than anticlines also allow hydrooas to be trapped in layers of

sedimentary rock.
The picture on the right shows a fault trap.

Would a fault result from greater or less
stress or pressure than a fold?

The picture on the right shows a pinchout,

another structure that traps in hydrocarbons.

In a pinchout, the angle of the reservoir in
which the hydrocarbons are trapped
decreases to zero. Label the layer that
forms the seal in the picture on the right.

A fourth type of trap is an unconformity
trap. The unconformity consists of a new
layer of earth dumped on top of the layer
containing the hydrocarbons. Label the
layer that forms the seal in the picture

on the right.




