
Major Concepts in Geology 
(The science dealing with time)



The most fundamental principle of geology

is that the earth is a dynamic body evolving

through time.

The earth undergoes important reactions

driven by various energy sources.

THE EARTH IS A DYNAMIC BODY 

EVOLVING THROUGH TIME



The idea that the earth is dynamic implies

that it is supplied with sources of energy

which can drive chemical reactions and

physical reactions.

The earth is subjected both to:

a. External supplies of energy and

forces (from the Sun)

b. Internal supplies of energy (outflow

of earth’s internal heat)



Hutton’s doctrine ‘Present is the key to
the past’ was expounded and illustrated by

Charles Lyell as the ‘Principles of

uniformitarianism’

- Hydrologic cycle

- Rock cycle







Hydrologic Cycle



The water cycle (also known as the

hydrologic cycle or the H2O cycle) defines

the continuous movement and storage of

water through Earth (on, above and below

the surface).

Water on Earth is constantly moving and

changing states.



Reservoirs of water

A reservoir stores water for a period of time.

Not all reservoirs hold water for the same

amount of time. Glaciers, for example, can

keep water trapped as ice for thousands of

years.



The atmosphere, on the other hand, keeps

water for an average of nine days before it

releases it down as rain or snow.

Below is a list of the different reservoirs

that water can be stored:

1.Atmosphere

2.Oceans

3.Lakes

4.Rivers

5.Soils

6.Glaciers

7.Snow fields
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THREE GREAT GROUPS OF ROCKS

AND THE ROCK CYCLE



Geologic Cycle



The concept of the geologic cycle developed in

the late eighteenth and early nineteenth

century, became the basis of one of geology’s

greatest, triumph (achievement), the proof of

enormous age of the earth.

THE GEOLOGIC CYCLE AND 

THE GEOLOGIC RECORD

JAMES HUTTON AND THE 
UNIFORMITARIAN PRINCIPLE



The idea that were put together into what

became known as the geologic cycle

represent one of the greatest intellectual

achievements of all time.

They were the work of one man - James

Hutton (1726-1797).

Hutton was a farmer who set about

attempting to apply the latest scientific

methods in agriculture to his farm in
Scotland.



Fundamental to the interpretation of

geological phenomena is a principle first

proposed and abundantly illustrated by

James Hutton.

Hutton (1785) attributed all geologic

phenomena- mountain ranges such as the

Alps, deep canyons and integrated river

valleys system, the soil, the very rock

themselves- to natural observable

processes such as those seen in operation

today.

“UNIFORMITARIAN PRINCIPLE”



He began to study the rocks and the surface

features of the earth. About 1768 he left the

farm and began to do geologic research up to

the rest of the life.

Hutton proposed a whole new way of looking

at the world, which he named a “theory of the

earth”.

Hutton saw what was happening in the related

activities we now know as the water cycle or

hydrologic cycle:



bed rock-regolith-sediment-strata or layer

What Hutton did was to point out that the

geologic cycle operates and important subcycle

that became known as rock cycle.



Geologic Cycle
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ROCK CYCLE

Rockcycl.html


SEDIMENTARY ROCKS FORMATION



In many cases sediments experience

various changes as a result of being buried.

These changes take place because of the:

1. Higher Temperature

2. Greater Pressure

3. Chemically active fluids found

beneath the surface

The general name for all changes that

deposited sediments experience is called

diagenesis.











Fig. 2.19: The Rock Cycle.

The rock cycle traces the

processes whereby

materials within and on top

of the Earth’s crust are

weathered, deposited,

metamorphosed, and even

melted. Note that rocks

don’t necessarily follow

the path that leads around

the outside of the circle;

they can follow any of the

short circuits from one

stage to another.















Fig. 1.12: The rock cycle showing the interrelationship between Earth’s internal and external processes and
how each of the three major rock groups is related to the others. (Modified from Fig. 12, Dietrich, R.V.
1979, Geology andMichigan: Forty-nine Questions and Answers)











Fig. 8.19: When shale progressively metamorphoses from low grade to high grade, it first

becomes slate, then phyllite, then schist, then gneiss. In may cases, gneiss and schist can

from under the same conditions. The side graph shows the stability range of various minerals.



Fig. 2.20: The Tectonic Cycle: Processes driven by the Earth’s geothermal energy power the tectonic cycle. Rock

in the mantle melts and the magma rises to make new oceanic crust. Eventually, the oceanic crust is subducted,

which causes partial melting of the mantle rocks in contact with the subducting lithosphere capped by oceanic

crust. This magma, in turn, rises to create volcanoes.











Age of earth given in Bible

Calculated by Irish Archbishop James 

Ushers 

The earth originated precisely at night fall 

before Sunday on 23rd of October, 4004 BC.


