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Chapter 8:
Fossils and Their Place in Time and Nature

1. Fossils: Memories of the Biological Past
Fossils allow us to document phylogeny
What are fossils?

. Taph what to an organism’s remains after
death.
* cir are y for fossilization to occur.

. Fossilization requires an anoxic environment, where
decomposition is limited.

Strata

South African Cave Taphonomy




Fossils: Memories of the Biological Past
Types of fossils
. Fossils are found in different types of rock: Sedimentary and
Volcanic
+  Sometimes vestiges of DNA can be found within fossils
+  Chemical segments of bone can also be analvzed
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Laetoli, Tanzania

Limitations of the Fossil Record: Representation Is Important
*  The fossil records present a “snapshot” of life in the past.
- Necessarily incomplete (jigsaw puzzle)
*  The Fayum- has a rich record of early primate evolution.
. Best Hominid finds are after 4 mya.




2. Just How Old is the Past?
« Time in perspective
*  Geological time (“deep
time”) stretches back 4.6
billion years
. It is hard for many people
to conceive.
«  Geologic time: Earth
History
*  Geology has established
three eras of time in
Earth’s history, each
divided into periods and
epochs
1) Paleozoic
2) Mesozoic
3) Cenozoic
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Geology has established three eras
of time in Earth’s history, each
divided into periods and
epochs
1) Paleozoic
2) Mesozoic

Changes to Pangaea and oceans
occurred
plate tectonics

. Relative and Numerical Age
Steno’s law of superposition
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Relative Methods of Dating: Which
Is Older, Younger, the Same?

« Stratigraphic Correlation

Protant.duy surfacs

1) Uses steno’s law -
2) matches up strata based
in a large region. J

* Chemical Dating

1) Fluorine dating s
measures fluorine in
bones to determine
relative age.
« Biostratigraphic (Faunal)
Dating L=13
1) Faunal dating compares
index fossils
* Cultural Dating
1) Cultural dating uses
changes in material
culture (such as stone
tools) to establish a

chronology.
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Pebble tools

Absolute Methods of Dating: What Is the Numerical Age?
Absolute (numerical) age is determined through methods that
result in a numerical time scale.
1) Dendrochronology counts the rings of trees; each ring
marks one year of growth.
The Radiometric Revolution and the Dating Clock
1) Radiocarbon dating measures the half-life of carbon
isotopes.
2) This method is most accurate for only the last 50,000—
70,000 yBP.
Radiopotassium Dating
1) Radiopostassium dating measures the potassium
radioisotope in igneous rock associated with fossils.
K-> Ar . life is 1.3 bil, and can be used to date fossils
older than 200,000 years.
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Non-radiometric Absolute Dating
Amino acid dating to 200 kya and, in some settings, 1 mya.

Fission track dating uranium-238- volcanic ash and glass
millions of years old.
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Non-radiometric Absolute Dating

Paleomagnetic dating Sedimentary rock.
(South Africa)

Electron spin resonance radioisotope
buildup in fossils over time.
Luminescence dating sun’s energy in

sediment, stone, or ceramic.

10/22/2015

Genetic Dating: The Molecular Clock

— changes in DNA over time

— timing of the splits in primate and human evolution.
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