Extinction

Teacher Guide

Grade Levels: 9-12
P.A.S.S.
Program overview
Students will identify and then stratify fossil specimens High School
and artifacts from different geologic time periods to
determine extinction events. Emphasis will be placed on
causes and effects of two mass extinctions: the largest

Science Process - 2.1, 2.2,
4.1, 4.7, 6.4

and the most well known.

Objectives/Student Learning Outcomes

After participating in this program, students will be able to:

- Differentiate between mass and background extinction events.

- Determine geologic time periods by identifying and stratifying fossils and artifacts.
- Compare extinction events to determine factors that influenced the extinctions.

Background

Why study extinction? Approximately 99% of all species that ever lived are now extinct;
therefore, to acquire a better understanding of life on Earth we need to study extinct life
forms. During the past 454 million years there have been five mass extinctions that led
to the end of numerous species, genera, etc.—a significant reduction in biodiversity.

Acceptance of the concept of extinction is not that old. The third president of the United
States, Thomas Jefferson, like most people of that time period could not grasp the idea
that entire species had gone extinct. Jefferson had ordered Lewis and Clark to look for
living mammoths, mastodons, and giant sloths during their exploration of the west. Not
until scientists began to observe that certain fossils were found within specific stratified
sedimentary layers and not others did the concept of extinction begin to emerge.

The Identification of fossils stratified within sedimentary rocks is fundamental to
estimating extinction events. Index fossils, organisms which existed during limited
periods of geologic time, are used as guides to the age of rocks in which they are
preserved giving scientists a relative time scale to work with. An example of an index
fossil would be trilobites that went extinct by the end of the Paleozoic Era. Therefore,
any stratified layer that contained trilobites could not be less than 248 million years old —
the end of the Paleozoic Era and a mass extinction event.
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At the Museum

Have students follow a timeline of a
mass extinction event by walking
through the Ancient Life Gallery:

While in the Cenozoic Era observe
the changes that have occurred
since the Mesozoic Era, looking for
evidence of a mass extinction event.
What happened to the dinosaurs?
Who are the dominate creatures
now? What type of vegetation
begins to play a major role in the
adaptation of mammals?

Supplementary/Enrichment
Activities

Science
1. As a post-visit activity have students

provide a detailed analysis of the
three stratified layers from the
“Digging for Information” page. This
activity can either be written, or
discussed as a group among the
students. Things that need to be
considered, but are not limited to:
identification of animals, relative
geological ages, extinction and
origination of life forms, etc. (See
Teachers Sheet for additional
information.) Allow students to build
their own scenarios and develop the
scientific processes needed to do
such research.
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VOCABULARY

Biodiversity: is the variation of life
forms within a given ecosystem, or for
the entire Earth. It is often a measure
of the health of a biological system.

Cenozoic Era: 65 million years ago to
the present - the Age of mammals.

Extinction: the process in which groups
of organisms (species, genera, families,
etc.) suddenly die out.

Food Chain: The transfer of energy
from one kind of living thing to another.

Fossils: Evidence of prehistoric animals
and plants. Many fossils are formed
when hard minerals replace the air
spaces and original material in bones and
shells.

Law of Superposition: layers are
arranged in a time sequence, with the
oldest on the bottom and the youngest
on the top, unless later processes disturb
this arrangement.

Mesozoic Era: 248 - 65 million years
ago - the Age of Dinosaurs.

Paleozoic Era: 454 - 248 million years
ago.

Species: consists of individual organisms
that are very similar in appearance,
anatomy, physiology, and genetics due to
having relatively recent common
ancestors.
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Additional Resources

For High School Students and Teachers
The Dinosauria, edited by David Weishampl, Peter Dodson, and Halszka Osmolska.
University of California Press, Berkeley 1990

Dinosaurs: the science behind the Stories, Judith G. Scotchmoor, Brent H. Breithaupt,
Dale A. Springer and Anthony R. Fiorillo. Society of Vertebrate Paleontology,
Northbrook, 2002

A Guide to Dinosaurs, edited by Michael K. Brett-Surman. Fog City Press, San
Francisco, 2002

The Ultimate Dinosaur Book, by David Lambert. Dorling Kindersley, New York 1993
For Teachers
The lllustrated Encyclopedia of Dinosaurs, by Dr. David Norman. Color restorations by

John Sibbick. Crescent Books, New York, 1985

Investigating Science with Dinosaurs, by Craig A. Munsart. Teacher Idea Press, 1993
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