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Radioactive Dating of Rocks
Guide for Reading
■ What happens during radioactive decay?

■ What can be learned from radioactive dating?

Rocks are a form of matter. All the matter you see, including rocks, is made 
of tiny particles called atoms. When all the atoms of a particular type of 
matter are the same, the matter is an element. Most elements are stable. They 
do not change under normal conditions. But some elements exist in forms 
that are unstable. Over time, these elements break down, or decay, by 
releasing particles and energy in a process called radioactive decay. These 
unstable elements are said to be radioactive. During radioactive decay, the 
atoms of one element break down to form atoms of another element.

Radioactive elements occur naturally in igneous rocks. For an igneous 
rock, its “birthday” is when it first hardens to become rock. As a radioactive 
element within the igneous rock decays, it changes into another element. 
Therefore, the composition of the rock changes slowly over time. The 
amount of the radioactive element decreases. But the amount of the new 
element increases. The rate of decay of each radioactive element is 
constant—it never changes. This rate of decay is the element’s half-life. The 
half-life of a radioactive element is the time it takes for half of the 
radioactive atoms to decay.

Geologists use radioactive dating to determine the absolute ages of 
rocks. In radioactive dating, scientists first determine the amount of a 
radioactive element in a rock. Then they compare that amount with the 
amount of the stable element into which the radioactive element decays. 
Scientists often use potassium-40 to date rocks. This form of potassium 
decays to form the stable element argon-40 and has a half-life of 1.3 billion 
years. The long half-life of potassium-40 makes it useful in dating the most 
ancient rocks.

All plants and animals contain some carbon-14, a radioactive form of 
carbon. Carbon-14 is useful in dating materials from plants and animals that 
lived as far back as 50,000 years ago. Because carbon-14 has a half-life of only 
5,730 years, it can’t be used to date more ancient fossils or rocks.

Radioactive dating works well for dating igneous rocks. Rock particles in 
sedimentary rocks are from other rocks, all of different ages. Radioactive 
dating would provide the ages of particles, not the sedimentary rock as a 
whole. But radioactive dating can be used to determine absolute dates of 
extrusions and intrusions near sedimentary rock layers. Sedimentary rock 
above an igneous intrusion must be younger than that intrusion.

A Trip Through Geologic Time ■ Section Summary


