
Fossils & The Geologic 
Time Scale



Fossils

• Preserved remains or traces of an 
organism that lived in the past.

• Fossils are formed when organisms 
die and are buried in sediment.  
Eventually the sediment builds up and 
hardens to become sedimentary rock.



Kinds of fossils

• Petrified - when minerals replace the 
remains and they become rock

• Mold - when the shell or bone remains 
and the soft tissues dissolve

• Cast - when the mold becomes filled 
with minerals that are not a part of the 
original organism



PETRIFIED MOLD

CAST



• Sometimes whole animals become 
preserved intact, but this is very rare.  
If an organism is surrounded by ice 
or tar they might be discovered 
looking much the same as they did 
when they died. 



Relative Dating
Relative dating: looks at where the fossil is 
located to determine its age relative to other 
fossils.  This only works if the area has been 
undisturbed.



Absolute Dating
• Uses radioactive elements near the fossils 

to determine the actual age of the fossils.
•By determining the age of the radioactive 
element, scientists can calculate the age of the 
fossil buried nearby.





The Age of the Earth

• 4.6 billion years old = 
4,600,000,000



Fossil Record
• The dating of all 

fossils is included in 
the Geological Time 
Scale.  This scale 
divides the time that 
the earth has existed 
into 4 eras.  

• Eras are then divided 
into periods based on 
common events in 
that time period.



Time on Earth



Pre-Cambrian
4.6 bya to 544 mya

• Began with 
the formation 
of the Earth 
4.6 billion 
years ago.

• Bacteria 
appeared 3.5 
billion years 
ago, followed 
by algae and 
fungi.



Stromatolites
• Layered accretionary

structures formed in 
shallow water by the 
trapping, binding and 
cementation of 
sedimentary grains by 
biofilms of 
microorganisms, 
especially cyanobacteria
(commonly known as 
blue-green algae). They 
include some of the most 
ancient records of life on 
Earth.



Pre-Cambrian
• Photosynthesizing organisms led 

to a build up of oxygen in the 
atmosphere and the development 
of the ozone layer which blocked 
out the sun’s harmful radiation 
for the first time.  This allowed 
for further evolution and species 
diversification.



Cambrian Explosion of Life

• Burgess Shale of the Canadian Rockies



Paleozoic Era
544 - 248 mya

• Divided into 6 periods:
• Cambrian period -

Sponges, snails, clams 
and worms evolve

• Ordovician period -
First fishes evolved 

• Silurian period - Land 
plants, insects and 
spiders appear



• Devonian period -
Amphibians evolve and 
cone-bearing plants 
start to appear.

• Carboniferous period
- Tropical forests 
appear and reptiles 
evolve.

• Permian period - Seed 
plants become common 
and insects and reptiles 
become widespread.  



Paleozoic era 
(continued)…

• 286 - 248 million years 
before present: Super 
continent of Pangea forms

• 248 million years before 
present: MASS 
EXTINCTION (“Mother 
of All” extinctions) -90 % 
of all known families lost!
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Mesozoic Era
248-65 mya

Divided into 3 periods:
• Triassic period - Turtles 

and crocodiles evolve and 
dinosaurs appear.

• Jurassic period - Large 
dinosaurs roam the world.  
First mammals and birds 
appear.

• Cretaceous period -
Flowering plants appear, 
mammals become more 
common, dinosaurs become 
extinct.





65 million years 
before present….
• ASTEROID IMPACT!
• Alvarez hypothesis -

unusually high 
concentration of iridium 
in clay layer found at the 
K-T boundary
• Mass extinction of ALL 

dinosaurs and many 
marine organisms
• End of the Mesozoic era



Cenozoic Era
65 mya - present

Divided into 2 periods:
• Tertiary period - First 

primates appear and 
flowering plants become 
the most common.

• Quaternary period -
Humans evolve and large 
mammals like woolly 
mammoths become extinct.


