Name:___________________________


Date:________________

Chapter 21-4:  Geologic Time

I. Time

a. Absolute and Relative Dating

i. Absolute dating is the process of …

1. In other words, your actual age in years, actual height in inches, etc.  

ii. Relative dating is the process of placing objects in their proper ______________ in _________________.  

1. In other words, lining up students from young to old, short to tall, etc.  (We aren’t looking at numerical age or height, just position in sequence).  

iii. Uniformitarianism

1. Laws of nature operate ______________ as they __________ in the _______________.  

2. By studying how events take place today, we can infer…

3. It is also stated as …

II. Principles of Relative Dating

a. Principle of Superposition

i. In an undisturbed sequence, …

b. Original Horizontality

i. SR layers are deposited as _______________________ or ___________________ __________________ layers. 

ii. Layers that are flat _______________ _________________ been ___________________.  

1. example…Grand Canyon

c. Law of Cross Cutting Relationships

i. Sometimes, horizontal layers contain layers that have cut or ___________________ into rock layers.  

ii. According to the principal, an intrusion is ____________________ than the layer it cuts.  

d. Unconformity

i. In some ways, rocks are like a diary.  How?

ii. Sometimes, there are gaps in rock layers.  Why?

iii. Sometimes, ________________ removes rock layers.  

iv. Unconformities are __________________.  

III. Fossils

a. Fossil

i. Definition-

ii. Can be direct such as a __________________ or ____________________.  

iii. Sometimes, the remains act as a mold to later form a _____________________.  

iv. In other cases, a _______________________ impression such as a ____________________ or ________________ is all that is left.  

b. Correlation

i. Correlation is the process of …

ii. Index fossils are …

iii. Not all fossils existed over a wide area.  

iv. Some aren’t good for time markers because…


v. In addition, geologic processes such as _______________ ____________________ and erosion can destroy fossils.  

c. Geologic Time Scale

i. How are boundaries drawn on the time scale?

ii. What can boundaries indicate?

IV. Absolute Dating

a. What is it?

i. Absolute Dating enables scientists to determine the actual age in rocks.  

ii. One type of dating is based on the _______________________ decay of unstable ____________________.  

iii. Some isotopes are radioactive and decay into other _________________ by giving off nuclear radiation.  

iv. The isotope that decays is the ___________________ and the new substance is the _________________.  

v. Some minerals in newly formed igneous rocks have radioactive nuclei and decay.  

vi. The nuclei decay from the time the rock forms.  

vii. By measuring the ration of __________________ to ___________________, the age can be determined.  

b. Half-Life

i. Every isotope has a __________-______________.  

ii. The half-life is the time…

iii. After 1 half-life, the ratio of parent to daughter is 50:50 or 1:1.  

iv. Another way to look at it:  

Initially, we start with all parent.   As time transpires, the amount of parent drops and the amount of daughter increases.  

Initially

After 1 half-life

After 2

After 3

After 4 

After 5


Parent

1


½

¼

1/8

1/16

1/32


Daughter
0


½

¾

7/8

15/16

31/32
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The most fun with half-lives one could ever have…………..
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· From the graph above, we can see that at point “A” (which is the initial moment the rock formed, it is all parent and no daughter.  

· At point “B” (after 1 half-life), the amount of parent/daughter are equal.  Each one comprises 50% of the sample.  

· If you could do a little mental addition, the amount of Parent/Daughter for each point would equal the “100%” line indicated by “C.” If your mental calculator batteries are spent, just visualize the sum of parent/daughter for each point.  

· Not counting the Initial point “A.”  How many half-lives are indicated here?

· Theoretically…..will we ever run out of Parent Material?

Now….Try these.  
1. If the half-life of iodine-131 is approximately 8 days, how much would remain un-decayed after 8

days if we started with 38 grams? __________ How many after 16 days? _________ How many

after 24 days? ___________ How many after 32 days? __________. 

2. The radioactive element thorium-234 has a half-life of approximately 24 days. If we started with 82

grams of it, how much thorium-234 would remain after 96 days?

3. The half-life of element X is 5.25 years. How many years must pass before only 12.5% of the

sample remains?

4.  Given that the half-life of carbon-14 is 5730 years, consider a sample of fossilized wood that, when alive, would have contained 24 g of carbon-14. It now contains 1.5 g of carbon-14. How old is the sample?

5.  With a half-life of 28.8 years, how long will it take for 1000 mg of strontium-90 to decay to 125 mg?

6. The half-life of cobalt-60 is 10.47 minutes. How many milligrams of Co-60 remain after 10.47

minutes if you start with 10.0 mg of Co-60?

7. The half-life of carbon-14 is 5730 years. How long will it be until only half of the carbon-14 in a

sample remains?

8. The half-life of Carbon-14 is 5730 years.  Initially, 200 grams of C-14 was present in a sample.  How much would be there after 22,920 years?

9. The half-life of sodium-25 is 1 minute.  If 46 grams of Na-25 was present initially, how much would be left after 8 minutes?
10. Initially, 1000 grams of Radon-222 was present.  The half-life of radon-222 is 4 days.  If 31.25 grams of radon is now present, how many days have elapsed?

11. The half-life of Sodium-25 is 1 minute.  Would this be a good way to analyze something that is 3000 years old?  Explain.  
12. The half-life of Carbon-14 is 5730 years.   Is this a good isotope to analyze dinosaur remains?

13. Using your textbook, find 2 isotopes that would be acceptable to analyze an object that you believe to date to the age of the dinosaurs (Prior to 65 mya).  Explain your answer.   
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