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The Earth is 4.6 million years old or more. Evidence of the Earth’s age is hidden in the 
rocks that form the crust and surface. Two scales are used to measure the age of the 
Earth. They are:

1.  A relative time scale based on the order of formation of rock layers (the 
 ‘stratigraphy’ of rocks), and the evolution of life.

2.  A radiometric time scale based on the natural radioactivity of chemical elements 
 in some rocks. Minerals that contain naturally occurring radioactive elements are  
 used to calculate the age of a rock. This manner of dating relies on the constant  
 rate of decay of certain radioactive isotopes (Isotopes are one or more forms of 
 an element differing from each other in atomic weight and in nucleas, but not in  
 chemical properties) within a rock.  

 

 Geologists are able to reconstruct the sequence of events that has shaped the  
 Earth’s surface from the  study of petrology, stratigraphy and palaeontology. 
 Geologists have come up with a geological time scale, which divides the history of  
 Earth into eons. Eons are sub-divided into Eras, which are further divided into 
 Periods, which are sub-divided into Epochs .

Senior Phase 
Grade 7 - 9
Learning area: Planet Earth and beyond 
Theme: The changing Earth
Specific Aim 1: Acquiring knowledge of natural sciences

Activity Sheet

Worksheet: How do we know how old Earth is?
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Research the following by using the library and/or the Internet to get information. 

1.  What are petrology, stratigraphy and paleontology?  Give a brief description of  
 each.

2.  How are geologists able to determine the Earth’s age?

3.  What is the geologic time scale?  Prepare a diagram to show the time scale.

4.  Palaeontologists use many ways of dating individual fossils in geologic time.   
 Explain these different methods.

5.  Give a brief description of what a geologist does, and describe who would 
 employ geologists.

6. If you were interested in following a career in geology, where would you go   
	 to	study?	Also	find	out	how	long	you	would	study	for	and	what	subjects		 	
 would you have to take?  

Activity: Research 
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Teacher notes

1. Petrology -  is the branch of geology that studies rocks: their origin, and 
	 formation	and	mineral	composition	and	classification.		A	geologist	who	
 specializes in petrology is called a petrologist.

 Stratigraphy - a branch of geology, which studies rock layers and layering   
	 (stratification).	It	is	primarily	used	in	the	study	of	sedimentary	and	layered	
	 volcanic	rocks.	Stratigraphy	includes	two	related	subfields:	lithologic	or		 	
 lithostratigraphy, and biologic stratigraphy or biostratigraphy.

 Palaeontology - the Earth Science that studies fossil organisms and related 
 remains. Palaeontology involves the study of fossils to determine the structure  
 and evolution of extinct animals and plant, and the age and history of 
 the rock strata in which they are found.

2.	 Theoretically,	geologists	determine	the	age	of	the	Earth	by	finding	and	dating			
 the oldest rock that occurs.  So far, the oldest rock found and dated has an age  
 of 3.96 billion years. Many of the oldest rocks have been subducted and 
 recycled, and no longer exist.

3. The geologic time scale provides a system of chronologic measurement 
 relating stratigraphy to time that is used by geologists, palaeontologists and   
 other Earth scientists to describe the timing and relationships between events 
 that have occurred during the history of the Earth. The detailed studies of rocks  
 have allowed geologists to correlate rock units throughout the world and break  
 them into time units.  The result is the geologic time scale, which breaks 
 relative geologic time into units. It is an arbitrary chronological arrangement   
          of geological events, such as mountain-building activity, usually presented in 
 a chart-like form, with the oldest event and time unit at the bottom and the   
 youngest at the top.   
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Eon Era

Quaternary

Tertiary

Cretaceous

Jurassic

Triassiac

Permian

Pennsylvanian

Mississippian

Geologic Time Scale

Epoch Age(my)

Devonian

Silurian

Ordovician

Cambrian

Cenozoic
(Recent Life)

(Age of Mammals)

Ph
an

er
oz

oi
c

(V
is

ib
le

 L
ife

)

Period
Holocene
Pleistocene
Pliocene
Miocene
Oligocene
Eocene
Paleocene

Mesozoic
(Middle Life)

(Age of Reptiles)

Pr
ot

er
oz

oi
c

(E
ar

ly
 L

ife
)

Paleozoic
(Ancient Life)

Oldest Known Life

Oldest Known Rocks

Age of the Earth

A
rc

he
an

H
ad

ea
r

4600

3900

2500

570

505

438

0.01
1.6
5.3
23.7
36.6
57.8
66.4

144

208

245

286

320

360

408

C
ar

bo
ni

fe
ro

us



5

EDUCATOR’S RESOURCE PACK West Coast Fossil ParkC

4. Relative dating methods are used to indicate the general age of a fossil. This   
 kind of dating is used when it is not possible to directly date a fossil.  This can  
 be done in a number of ways, for example, the sediments  containing the fossil  
 may be dated, or a rough date may be obtained in some other way.  For 
 example, some groups of animals such as elephants and pigs underwent 
 fairly rapid evolution, and the appearance of certain species in a fossil site can  
 be used to indicate a rough age for the site or sediments containing those 
 species. The use of animals for dating fossil-bearing horizons is called 
 biostratigraphy or biochronology.

Absolute dating 
Absolute dating is used when the sediments or fossil can be directly dated.  
There are numerous dating methods available, using a range of elements and 
isotopes, and more methods are always being developed.  Here are some of 
the most commonly used dating methods in archaeology and palaeontology.

Radiometric dating
This manner of dating relies on the constant rate of decay of certain 
radioactive isotopes. Isotopes are one or more forms of an element differing 
from each other in atomic weight and in nucleas, but not in chemical 
properties within a bone, tooth or sediment.  

Radio carbon dating can only date organic material which is younger than 
40 000 years. AMS  (Accelerator Mass Spectrometry) dating can extend this 
back to 75 000 years ago. 

Potassium is a very abundant element in the Earth’s crust and about 0.01% 
of all potassium is the radio-active isotope 40K.  40K decays into 40Ar at a 
known rate, and the ratio between the two isotopes can be used as an 
indication as to how old a rock or sedimentary deposit (such as tuff or layer 
of volcanic ash) is.  Volcanic rocks and tuffs are common in east Africa and 
have allowed for the accurate dating of early hominid skulls, and in the case 
of the Laeotoli footprints, evidence for the early bipedality of hominids.

Optically Stimulated Luminescence Dating (OSL) and other such similar 
dating	methods	work	by	counting	electrons	trapped	by	flaws	in	the	micro-
scopic structure of crystals.  The electrons are freed as light and the amount 
of escaping light can be carefully measured to estimate the time elapsed 
since a grain of sand was last exposed to the sun before burial.  This method 
has	become	so	refined	that	single	grains	of	sand	can	be	dated	(TT-OSL).			
This method can be used to date sediments to provide relative dates for the 
archaeology or fossils found within them, as it dates the time they became 
covered by sand, and directly dates the time the sediments were last exposed 
to light.  

Amino acids also convert gradually from one form (the left-handed) to 
another (right-handed) after an organism dies and so may be used as a 
method of dating some fossils.
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5. A geologist is someone who studies the Earth and the processes which shape it.  
	 This	field	is	incredibly	varied,	and	geologists	can	be	found	working	
	 in	a	large	number	of	subsets	within	the	larger	field	of	geology.	People	who	like		
	 the	sciences	and	enjoy	being	outdoors	may	find	geology	an	interesting	and	
 rewarding career, especially if they are willing to apply themselves to a 
	 sometimes	extensive	study.	Employment	prospects	in	this	field	vary,		 	 	
	 depending	on	the	qualifications	and	interests	of	a	geologist.

Geology careers can include:
Economic geology: the study of ore genesis, and the mechanisms of ore creation.

Geochemistry: the study of the chemical makeup and behaviour of rocks, and 
the study of the behaviour of their minerals.

Geochronology: the study to determine the date of past rock formation, 
metamorphism, mineralization and geological events (notably, meteorite 
impacts).

Geomorphology: the study of landforms and the processes that create them.

Hydrogeology: the study of the origin, occurrence and movement of water in a 
subsurface system, primarily groundwater.

Igneous	petrology:	the	study	of	igneous	(rocks	formed	by	solidification	of	cooled	
magma - molten rock) processes such as igneous differentiation, fractional 
crystallization, intrusive and volcanological phenomena.

Isotope geology: the study of the isotopic composition of rocks to determine the 
processes of rock and planetary formation.

Metamorphic petrology: the study of the effects of metamorphism (the solid 
state recrystallisation of pre-existing rocks due to changes in heat and/or 
pressure	and/or	introduction	of	fluids)	on	minerals	and	rocks.

Marine	geology:	the	study	of	the	sea	floor;	involves	geophysical,	geochemical,	
sedimentological	and	paleontological	investigations	of	the	ocean	floor	and	coastal	
margins. Marine geology has strong ties to physical oceanography and plate 
tectonics.

Palaeoclimatology: the application of geological science to determine the climatic 
conditions present in the Earth’s atmosphere within the Earth’s history.

Palaeontology:	the	classification	and	taxonomy	of	fossils	within	the	geological	
record and the construction of a palaeontological history of the Earth.

Pedology: the study of soil, soil formation, and regolith (the layer of loose rock 
resting on bedrock, constituting the surface of most land. Also called mantle 
rock) formation.

Petroleum geology: the study of sedimentary basins applied to the search for 
hydrocarbons (oil exploration).

Sedimentology: the study of sedimentary rocks, strata, formations and the 
processes of modern day sedimentary and erosive systems.

Structural geology: the study of folds, faults, foliation and rock microstructure  
to determine the deformational history of rocks and regions.
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6. Study at a university to get a degree – 3 year degree

 Subjects: Geology, Geography, Earth Science, Mineralogy, Geochemistry, 
 Igneous Petrology, Sedimentology and Palaeontology, Optical Mineralogy, 
 Mineralogy/Geochemistry, Chemistry, Structural Geology and Tectonics, 
 Geophysics, Hydrogeology, Economic Geology, 

 Who will employ them? 
 Mines, construction companies, government agencies, museums, oil companies,  
 military, etc


