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CHAPTERGeologists are still working on solving the 250-million-year-old Permian murder mystery. To accomplish this, they piece together clues from the past that are preserved in rocks.

MYSTERY
MURDER IN THE PERMIAN

21st Century Learning


The Story Is in the Rocks
In the Chapter Mystery, geologists and other scientists examine rocks to help them uncover the story behind a catastrophic destruction of species and ecosystems. Rocks are extremely useful in revealing what happened on Earth long ago.
The type of rock in a rock layer indicates how the rock formed. Rocks are made up of minerals. The minerals in rocks tell a story. For example, igneous rocks with small mineral crystals are formed during a volcanic eruption because the lava cooled too quickly for large crystals to form. In contrast, igneous rock with large crystals formed underground. Some types of mineral crystals can only form in open spaces, such as a cave, while other crystals can only be deposited in an aquatic environment.
When looking for clues about the past, geologists also look at the shape and size of a rock layer. An unconformity, or a disturbed sequence of rock layers, gives information about events that happened after a rock layer formed. For example, an earthquake can cause a rock layer to snap in two. And slanted rock layers may indicate that uplift occurred in the area.
Most of what we know about Earth’s ancient past comes from Earth’s rocks. Thus, as the interpretive sign below from Yellowstone National Park shows, discussions of Earth’s history are typically based on geological information.

From Yellowstone National Park
BURIED ALIVE

Excelsior Geyser’s rugged crater was created by rare massive geyser eruptions. Surprisingly, it also preserves a record of early life.

For thousands of years, microbes have grown in the runoff channels extending from nearby Grand Prismatic Spring. These vast communities were buried alive as the fl owing hot water deposited a crust of silica minerals. The resulting deposit, called sinter, preserves the shape of the microbial mat it entombed. As new mats grew, more layers developed. Today’s formation is the result of this interplay between its living and nonliving components.

Yellowstone’s hydrothermal features provide a glimpse into the distant past, when intense volcanism was widespread on the young Earth. The life forms found here help scientists understand the types of life that likely arose and diversified billions of years ago on our planet.
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21st Century Themes Science Literacy
1. What is an unconformity?
	
	
2. Using the information on the sign, infer how the crusts of silica minerals at Excelsior Geyser formed.
	
	
	
3. Why do the rocks around Excelsior Geyser give scientists information about the history of life on Earth?
	
	
	
4. Suppose a massive volcanic eruption occurred millions of years ago near Excelsior Geyser. What sort of evidence of this eruption would you expect to find?
	
	
5. After studying these signs, what else would you have liked to learn about Excelsior Geyser and Grand Prismatic Springs?
	
	
	

21st Century Skills Geology of Your Region
The skills used in this activity include information and media literacy, communication skills, critical thinking and systems thinking, creativity and intellectual curiosity, interpersonal and collaborative skills, and accountability and adaptability.
Working in small groups, research the geological history of your town or region. Choose one geological site that particularly interests you and research it. Your research should include geological information found in the library, on the Internet, and from other sources. List the geological conditions at the site and note any interesting or unique features it has and how they formed.

Design a sign that would educate visitors to the site about its geology. Include text, photographs, and a map on your sign.

