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Chapter 4 - A Trip Through Geologic Time

Name__________________________________

I. Fossils

A. Evidence of Ancient Life

Fossils are the preserved remains or traces of _______________ things.

Scientists who study fossils are called _______________.

Sedimentary rock is the type of rock that is made of hardened _______________.
Generally, only hard parts of organisms leave _______________.

B. Kinds of Fossils

1. Petrified Fossils

Petrified fossils are fossils in which _______________ replace all or part of an organism.

The minerals in water can slowly make a _______________ of an organism.

2. Molds and Casts

A mold is a _______________ area in sediment in the shape of an organism.

A cast is a copy of the _______________ of an organism.

A cast is the opposite of a _______________.

3. Carbon Films

When sediment buries an organism, some of the materials _______________ or become gases.  Eventually, only a thin film of _______________ remains.
4. Trace Fossils

Trace fossils provide evidence of the _______________of ancient organisms.

Scientists can _______________ the answers to questions by looking at footprints.

5. Preserved Remains

Tar is sticky _______________ that seeps from Earth's surface.

Amber is the hardened resin, or sap, of _______________ trees.

Freezing can preserve and animals hair and _______________.

C. Change Over Time

All of the information that paleontologists have gathered about the past life is called the_______________record.

Fossils occur in a particular _______________
Evolution is the gradual _______________ in living things over long periods of time.

Many types of organisms have become _______________
D. Fossils and Past Environments

Fossils provide evidence of Earth's _______________ in the past.

Coal in Antarctica shows it was once much _______________ than today.

II. Finding the Relative Age of Rocks

Over time, many layers of sediment become different _______________ of rock.  These layers provide a record of Earth's geologic history.

A. Relative and Absolute Ages
The relative age of a rock is its age _______________ to the ages of other rocks.

The absolute age of a rock is the number of _______________ since the rock formed.

It may be _______________ to know the absolute age of a rock.

B. The Position of Rock Layers

The Law of Superposition states that in horizontal sedimentary rock layers the oldest layer is at the_______________.  The higher layers are _______________rocks.  A trip into the Grand Canyon is like a trip into Earth's history.  The deeper you go, the _______________ the rocks get.
C. Other Clues to Relative Age

1. Clues From Igneous Rock

Igneous Rock forms when magma or _______________ hardens.

Lava that hardens on the surface of earth is called an extrusion.

An intrusion is always_______________than the rock layers around and beneath it.

2. Clues From Faults

A fault is a break in the Earth's _______________.
A fault is always _______________ than the rock it cuts through.

D. Gaps in the Geologic Record

Weathering causes unconformities.

An unconformity is a _________ in the geologic record.

Figure 11 - There are_________layers of sedimentary rock above the unconformity.

E. Using Fossils to Date Rocks
To be useful as an index fossil, it must be _______________ distributed and a type of organism that only _______________ existed.

Figure 13 - The shape of other index fossil is (circle one) Cone  /  Spiral  /  Butterfly?
III. Radioactive Dating

To understand the methods of absolute dating, you need to learn more about the _______________of rocks.

A. Changing From One Element to Another
Most elements are stable.

During radioactive decay, the atoms of one _______________ break down to form atoms of another element.

B. The Rate of Radioactive Decay

Over time, the amount of the radioactive element goes _______________, but the amount of the new element goes _______.

The Half-life of a radioactive element is the time it takes for _______________ of the atoms to decay.

Figure 17 - What is the half-life of Potassium 40?  _______________
C. Absolute Ages From Radioactive Dating

a. Potassium-Argon Dating

It is useful in dating _______________ rocks because of its long half-life.

b. Carbon 14 Dating

As plants and animals grow, _______________ atoms are added to their tissues.

After an organism dies, _______________carbon is added.

To determine the age of a sample you can measure the amount of Carbon 14 left in the _______________.
Carbon 14 has a half-life of _______________years.

It can't be used to date _______________ ancient fossils.

D. Radioactive Dating of Rock Layers

Figure 18 - How old is the Shale?  _______________
Can radioactive dating be used to date sedimentary rocks?  Yes / No
E. How Old is the Earth?
The oldest rocks ever found on Earth have been dated at about _____________ years.

The oldest moon rocks ever dated are about _______________years old.

IV. The Geologic Time Scale

What time to the dinosaurs go extinct on the Earths history clock.  _______________
A. The Geologic Time Scale

Geologists use major changes in life forms in the fossil record to mark where one unit of geologic time _______________and the next begins.

B. Divisions of Geologic Time

Precambrian time covers about _______________of Earth's history.

C. Eras, Periods, and Epochs

1. Eras

Figure 20 - What are the three eras?  ______________________________.
The dinosaurs existed in the _______________ Era.
The Cenozoic Era is known as the Age of _______________
2. Periods

The 3 periods in the Mesozoic Era are the ______________________________
3. Epochs
Periods are divided into _______________
V. The Earth’s History

A. Precambrian Time

Precambrian time includes _______________ of Earth’s history.

1. Precambrian Earth

_______________ pulled Earth together.

Earth had an_______________and was covered with an ocean.

2. The Earliest Forms of Life

Scientists cannot pinpoint _______________ or _______________ life first appeared on earth.

Fossils of single celled organisms have been found in rocks formed ___________ years ago.

Photosynthesis started around _______________years ago.

Organisms that can photosynthesize produce _______________necessary for sponges and worms.

B. The Paleozoic Era

1. Life Explodes

It is called the _______________ explosion because so many new life forms appeared.

All animals lived in the _______________
_______________ fish were the first vertebrates.

2. Life Reaches Land

During the Silurian Period, _______________began to live on land.

The first _______________ also appeared in the Silurian Period.

During the _______________ Period, animals began to invade the land.

3. Mass Extinction Ends the Paleozoic

As much as __________of life in the oceans disappeared.

The mass extinction did not affect _______________
C. The Supercontinent Pangaea

Many organisms could not survive the new _______________
The movement of the continents is sometimes called _________________________
D. The Mesozoic Era

1. The Triassic Period

The _______________ of the mass extinction became the main forms of life.

It is often called the Age of _______________.

The mammals of the Triassic were very _______________
2. The Jurassic Period

Dinosaurs ruled the earth for about 150 million years.

One of the first birds appeared.  It is called _______________
Scientists have discovered dinosaur fossils with _______________
3. The Cretaceous Period

The hollow bones and feathers of birds made them better adapted to their environment than the flying reptiles which went _______________.
The first _______________ plants started.

4. Another Mass Extinction

Scientists hypothesize that a large _______________ struck earth.
Dust and clouds blocked the _______________ for years.

Over half of all plants and animals went _______________.

No _______________ survived.

E. The Cenozoic Era

This is often called the "Age of Mammals".

1. The Tertiary Period

_______________ now provide a food source for grazing mammals.

2. The Quaternary Period

Earth's climate cooled causing a series of _______________.
The fossil record suggests that the first human ancestors appeared ____________ years ago.

Figure 31 - What is the name given to the 3.3 million year old lady? ___________
