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ACTIVITY: Determining the Age of Fossils

Objective: Learners will model fossil dating methods to understand how fossils are studied.

Introduction: Fossil dating is the process of determining the age of fossils to understand the history of life 
on Earth. Scientists use different methods, such as relative dating and radiometric dating, to estimate how 
old a fossil is. In relative dating, fossils are compared to other fossils or rock layers to establish their age 
based on their position in the Earth's strata. Radiometric dating, on the other hand, measures the decay 
of certain isotopes in the fossil or surrounding rocks to provide a more precise age. The most famous of 
these techniques is radiocarbon dating, which works for organic materials up to about 50,000 years old, but 
there are several other techniques using different elements that can be used for much older rocks. These 
techniques help scientists piece together the timeline of life on Earth and track the evolution of different 
species over millions of years.

Have learners: 

1.	 Make observations of the image of the Grand Canyon on the handout (also available here). Discuss:

	▶ What observations did you make? What evidence is there that the rock layers differ from each other?

	▶ What similarities can be seen in different parts of the canyon (i.e., layers correlate from one area 
to another)?

	▶ What other evidence might be in the rocks that could help identify or describe them that can’t be seen on 
the image?

2.	 Complete the Layers of Time activity developed by Walnut Canyon and Wupatki National Monuments. 
This activity is focused on archaeology and uses examples of buried human artifacts, but is also relevant 
to paleontology and the burial of fossilized organisms.

a.	 Discuss how horizontal layers are deposited, as well as processes that can change them (e.g., the 
stepped surfaces above and below layer D shows faulting, where the left side of the layer has moved 
up in relation to the right side).

b.	 Discuss how the fossils or artifacts found within layers can help determine the age of the rock layers.

c.	 Read the section of this website on trilobites as a good example of index fossils. Discuss how 
trilobite species fit each part of the definition of an index fossil:
•	 easily identifiable species
•	 lived for a relatively short time (in geologic terms)
•	 widely distributed (geographically)

d.	 Look over other examples of index fossils and the geologic times during which each lived.

https://www.nps.gov/index.htm
https://www.flickr.com/photos/grand_canyon_nps/5419110896/in/album-72157626052533148
https://www.nps.gov/teachers/classrooms/laytim.htm
https://www.nps.gov/articles/000/fossil-arthropods.htm
https://pubs.usgs.gov/gip/geotime/fossils.html
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3.	 Return to the image of the Grand Canyon in Step 1.

a.	 Discuss the relative age of the rock layers, then look at an image of Grand Canyon with select 
formations labeled.

b.	 If you want to look at the Grand Canyon in more detail, use a diagram with all formations labeled.

c.	 Use a diagram to compare the ages of the Grand Canyon rock formations with four other parks.

4.	 Study the abbreviated Geologic Time Scale on the handout. 

a.	 Discuss how the start and end of different geologic times correlate to significant geologic and 
biologic events.

b.	 Pose ideas about how scientists discovered various events on the time scale (e.g., a significant decline 
in fossils over a large area could be evidence of a mass extinction).

c.	 You may also want to view the detailed Geologic Time Scale from The Geological Society of 
America (GSA).

5.	 Read about the Geologic Timescale, Geologic Dating Techniques, and Numeric Ages.

6.	 Watch a video on Radiocarbon Dating (view the entire video, or watch from 4:37-5:52 to focus on 
carbon dating).

7.	 Complete an activity on determining the absolute age of rocks and fossils:

•	 U.S. Geological Survey (USGS)

•	 Association of American State Geologists (AASG)

8.	 Read about how dating of geologic features, like volcanic ash, can also help determine the age of 
nearby fossils.

9.	 Research fossils of varying ages that have been found in National Parks: Fossils Through Geologic Time.

https://www.nps.gov/media/photo/gallery-item.htm?pg=7659396&id=ed6a0dc6-0141-4705-a6e9-9c414d6d1347&gid=299AACA6-55BE-4BFE-8AB3-065CAA852343
https://www.nps.gov/media/photo/gallery-item.htm?pg=7659396&id=ed6a0dc6-0141-4705-a6e9-9c414d6d1347&gid=299AACA6-55BE-4BFE-8AB3-065CAA852343
https://azgs.arizona.edu/photo/grand-canyon-stratigraphy
https://pubs.usgs.gov/gip/geotime/section.html
https://www.geosociety.org/GSA/gsa/timescale/home.aspx
https://www.nps.gov/articles/000/grcatime-timescale.htm
https://www.nps.gov/articles/000/radiocarbondating.htm
https://www.earthsciweek.org/resources/classroom-activities/geologic-age/
https://www.earthsciweek.org/resources/classroom-activities/dating-popcorn/
https://www.nps.gov/articles/000/hafo-paleo-ash-beds.htm
https://www.nps.gov/subjects/fossils/fossils-through-geologic-time.htm
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HANDOUT: Determining the Age of Fossils
Study the image of the Grand Canyon and make observations about the rock layers. You may want to use a pencil to make 
notes or mark areas that stand out to you.

Grand Canyon National Park, Michael Quinn

https://www.nps.gov/index.htm
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Study the abbreviated Geologic Time Scale. Note that the subdivisions of the Precambrian 
are not shown, and that time is reported in MYA (millions of years ago).

NPS, Geologic Resources Inventory, 2018
Note that the dates on the geologic time scale are approximations that are revised as dating techniques and technologies 

are improved.



National Park Service Paleontology Guide | p. 29
Developed in collaboration with 
the American Geosciences Institute

Fossil Formation
Handout: Determining the Age of Fossils

Table of Contents ▶

	▶Which division of geologic time is the longest: eon, epoch, era, or period? Which is the 
shortest? How can you tell?

	▶Which period shown on the geologic time scale is the longest? What events mark the 
beginning and end of this period?


