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Geological Time Scale
(22 October, 2021)

Geological History of the Earth

The earth has a long history of evolution. The earth cooled from its gaseous state
into liquid one and transformed into solid layer on further cooling. For an instance,
there was a great ocean in place of the Himalayas only 150 million years back.
With one cellular organism, life began which belon to both animal and
vegetation kingdom.

Later on, the animals and vegetations both evolv complex life-forms.
The animals evolved into fish, reptiles, mammals lly into human beings.
The great age of the earth were based on the of'sedimentation, age of fossils,
and the rate of cooling of the earth, salinity of the ns and the tidal force of the
moon. As far as, the age of the Eart concerned, on the basis of current
methods of radio-metric dating, most o ern scientists agree that the life of
the Earth may range from 3 to 5 billi

\
N

17/10, Beside Aggarwal Sweets, www.aspireias.com
Old Rajinder Nagar, New Delhi 110060 | 8010068998, 8287714422

Follow us on | (3 [@) € Aspirelas official



110 IAS

GURUKUL FOR UPSC PREPARATION

UPSC GS Study Notes

17/10, Beside Aggarwal Sweets, www.aspireias.com
Old Rajinder Nagar, New Delhi 110060 | 8010068998, 8287714422

Follow us on | (3 [@) € Aspirelas official



1) IAS

GURUKUL FOR UPSC PREPARATION

UPSC GS Study Notes

Eras

* The principal divisions of geological time are called eras.
e Three eras are recognised-

1. the Plaeozoic (ancient life),
2. the Mesozoic (middle life) and
3. the Cenozoic (recent life).

e Each of these eras is subdivided into smaller time units known as periods.

Periods
e Totally there are 12 periods. The Palaeozoic ha lods, Mesozoic and
Cenozoic has 3 and 2 periods respectively. _
e Each period is characterized by its profound es+frlife forms.

* These twelve periods is further sub-divide ochs and epoch into

ages- \
Division of Geological Time into Ekas

N
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We have noticed above that geological time has been divided into four major
divisions called eras-Precambrian, Palaeozoic, Mesozoic and Cainozoic or
Cenozoic.

The oldest and by far the longest is Pre-Cambrian which covers 90 per cent of
geological time but our knowledge about this era is too little.

PRECAMBRIAN ERA (Eozoic)

This is the oldest era of geological history. The duration of this era is from
the beginning of the earth nearly 4.6 billion years orore till about 0.6 billion
years ago. In other words Pre- Cambrian alone co s 90 per cent of all

geological time. _ _
Pre-Cambrian rocks are, which are said to b oldeést one, belong to the

Archaean period. _
Most part of the Peninsular plateau of | IS
which include the rocks of the Dharwa
sedimentaries.
Just above the Archaean system ate Pre-Cambrian or Proterozoic

rocks, the rocks of the Vind n m and the Cuddapah system in

India belong to this period. _ _ _
The rocks of the Pre-Cambyia er extensive areas in all the continents

and usually form areas of r'mederate relief on account of the denudation

of ages: These are ¢ 0 ental shields.
In this era, Pangae nent was born and at the end of the period the

mposed of Archaean rocks
em which were originally

four shields hagdfeo into existence- i.e. Laurentian shield; Siberian
shield; Gondw |d; Baltic shield. _ _

The Pre-Cambriaf” rgeks are extremely rich in metallic minerals, and
almost all t rtant occurrences of iron ore, gold, copper, manganese,

uranium, c
of this era.

m, lead, zinc and mica in the world are found in the rock

PALEOZOIC ERA

The Palaezoic started 600 million years ago and continued till about

225million years. Its time range is about 30 million years.
The animals in the seas and oceans were invertebrate. _ _
Non-floral vegetation came into existence. The chief rocks of this period are

shale, slate, hard sandstone, hard limestone, and rocks of this period are

found large deposit of valuable minerals.
The rocks of this period in North America abound in gold, oil, coal and

iron ore while in Europe tin, copper and iron are found in the rocks of this

period.
This era further sub-divided into six periods of which the oldest one is the
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(i) Cambrian Period-

(if) Ordovician Period-

Cambrian followed by the Ordovician, Silurian, Devonian, Carboniferous

and the Permian. _ _ _
During this era, the South Pole was possibly somewhere in the South Atlantic

Ocean and the North Pole in the North Pacific Ocean and the equator passed
through South Australia, Arabian Peninsula, Middle Europe and eastern
North America.

In the Devonian period presence of coral limestones in North America,
Europe and South-east Asia and Australia indicates a hot climate.
On the other hand, in the Devonian and Permian periods there are evidences

of relatively cold climates in South America, South Africa and India.

This period was about 90 million year long (from 600t 0 million years).
Cambrian Period saw the transgression of r'the land surface. Land

submerged under water due to earth,b m nt that gave rise to

sedimentary rocks. It is why the rocks o iod are quite extensive.
The rocks of this time have light [imeston e bottom over which are

laid the layers of sandstone, and at the top is a thin layer of

limestone again. _
These rocks not only contain

first evidence of life.

fo of the oldest life but also hold the

The period witnesse
under water and half

ge portion of the land surface being submerged
rth America was under water.

There was an expansi oceans in this period. _
Several volcani ns took place in this period and the eastern portion of
the U.S.A. ove with the volcanic ash and dust.

Among the e greatest evolution of Trilobites took place. _

The sea-gr the main vegetation with characteristic of the birth of

molluscus in period. _
Slates, limestones and volcanic rocks spread over a large area.

(iii) Silurian Period-

It was the third period and followed the Ordovician Period and preceded the

Devonian Period.

This period was important for the birth of fish and land vegetation.

The Caledonian earth movement affected all the continents.

For the first time, the animals which could breathe came into existence that

means animals with lungs developed. Fish came into existence.
The red sandstone also came to be formed in this very period.

(iv) Devonian Period-

It was about a million year long period.

17/10, Beside Aggarwal Sweets, www.aspireias.com
Old Rajinder Nagar, New Delhi 110060 | 8010068998, 8287714422

Follow us on | (3 [@) € Aspirelas official



INVIEED) IAS

GURUKUL FOR UPSC PREPARATION

UPSC GS Study Notes

It began 440 million years ago and ended 350 million years ago.
Devonian Period saw at its beginning the well-known mountain building

movement i.e. Caledonian movement.
The mountains of Scandinavia, North England, Scotland and Spitbergen

were formed in this period.
It is called the age of fishes because the seas were full of them. In the late

Devonian, the first amphibians and vertebrate colonisation of the dryland had

begun. All the rocks of this system hold the fossils of fish.
The chief creatures of this period were predominantly aquatic.

(v) Carboniferous Period-

(vi) Permian Period-

It was 80 million year long. It began 350 million y and ended in 270
million years ago.

The importance of this period is that the coa e earth came to be
formed, hence it is also known as the Coal A

Thus in course of time due to intense t pressure, the successive
layers of decaying vegetation, entrappe e sediment layers, were

transformed into coal beds.
This period also saw the beginni

on land and water (Amphibia

ch animal life which could live both

This period is 45 million

225 million years ago
Permian Period wa

. It began 270 million years ago and ended

tlme when the Hercynian mountain building
movement occ movement left its mark in central Europe, North
America and s ther places. There was a heavy deposition of red

rocks and limesto in South-West U.SA.
The anima ould live both on land and sea came to evolve all the

more and re s saw the light of day. The temperature began to rise and
the climate started getting dry in this period.

MESOZOIC ERA

Mesozoic or secondary Era is formed of two words-mesoi.e. middle and
zoici.e. life. In other words, it is the meeting time between the old and the

new Eras. _ _ _
The Mesozoic era is of a much shorter duration than the Palaeozoic. _
The climate started getting warm and dry. The snow cover of Antarctica

began to melt. This era is best known as the age of dinosaurs and reptiles.
In this era, birds make their appearance in Jurassic and the small

mammals begin to appear in the Triassic.
The Tethys Sea was divided into two parts.
This era consists of the following three periods: i. Triassic Period ii.
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Jurassic Period iii. Cretaceous Period.

(i) Triassic Period-

(if) Jurassic Period:

(iii) Cretaceous

It started 225 million years ago and ended 180 million years ago.
It was about 40 million year long. During this period,one compact landmass

known as Gondwanaland; South and Central Africa, Madagascar, South

India and Australia were part of it.
During this period, while the northern hemisphere was having dry climate, the

southern hemisphere was underlaid with an ice sheet. _
The Tethys Sea which had come into existence by the end of the Palaeozoic

era, continued to exit till the Cretaceous without anygsignificant deformation.
The places in Europe where we now find the Mediterr n Sea and the Alps

mountains, there used to flow the Tethys Sea.
The shales and sandstones of the Panchet

belong to the Triassic and the sandstones_an
belong to the Jurassic.

In this period; shale, limestone, sandstone, ere formed. _

The first dinosaur was born; mammals als®@ came into existence in the

elementary form.

of Gondwana system

of the Jabalpur series

It is considered to be 45 millio artong. It started 180 million years ago and

ended 135 million years
Reptiles reach their gr.
They dominated the

to this period.

ortions in this period.
ea and air. The fossils of the first bird also belong

A lot of deposition lace in the seas of western USA. Nevoda and
Laramide move sjalso took place in Jurassic period.
Formation rrad¥€vada Mountains was the result of these movements.

It began 135 million years ago and ended 70 million years ago.
It was about 60 million year long. It is well-known for its widespread deposits

of chalk. The other major rocks of this period are soft sandstone, clay and

limestone.
Due to Laramide movement, the American Cordilleras were formed. It was

during this period that deciduous trees appeared.
Undoubtedly, the most dominating among the animals were the reptiles. The

first birds and mammals were also appeared in this period. _
Huge animals (Dinosaurs) began to decay and were almost extinct by the

end of the period.

CENOZOIC ERA

Thi in th
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years ago.

e Cenozoic is made of two words-ceno, i.e. new and zoic, i.e. life. It is an era of
new life which normally divided into two periods-Tertiary and Quaternary. But
there are some people who are in favour to regard the Tertiary and

Quaternary as two separate eras.
e Tertiary period ended about one million years ago.
e At present we are living in the Quaternary period.
e The Tertiary period is sub-divided into five epochs. These are, beginning from

the oldest, - Paleocene, Eocene, Oligocene, Miocene and Pliocene. It was
during this era that the vegetation increased and the apeman appeared.

(i) Paleocene Epoch-

This epoch began 70 million years ago and ended
It is considered to be about 10 million years |

The Rocky Mountains were formed under Lar
Grass land area also increased in this ep

(i) Eocene Epoch- \

e |tis considered to be 20 million ye g. It started 60 million years ago and

ended 40 million years ago.
e The land area developed m sures which belched out lava over a big

area. Mammals evolved into R Jkanches.
¢ During this epoch plants in its and grains developed on a large scale.

on years ago.

ovement.

(iii) Oligocene Epoch-

o and ended 25 million years ago.It was about 15

e epoch of Alpine Orogeny.
iting in the seas of Pacific coast.
Anthropoid, was born in this epoch.

* |t began 40 millio

million years lo
e Sediment starte
e The forefat

(iv) Miocene Ep

¢ |t was almost 13 million years long. It began 25 million years ago and ended

12 million years ago.
* The rivers continued to deposit sediments in the Great-Plains of U.SA.
e During this epoch the Alpine folds developed in Eurasia and trended in the

east-west direction. Sediment was also deposited at large scale in the

Atlantic ocean and Gulf coast. _
¢ The whale and monkey came into existence.

(v) Pliocene Epoch-

e This epoch was about 10 million years long. It started 12 million years ago

and ended 2.5 million years ago. _ o
e Due to orogenetic movement, the sediment deposited in the shallow seas
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rose in the form of plains. _ _
During this epoch large plains developed, the important ones are the

Northern Plains, plains of Europe, the Po basin of Italy, the Mesopotamian

plain, Ganga and Sindh plains.
Horses, elephants and huge carnivorous animals evolved. Thisepoch is also

considered to be the evolution of man.

(b) Quaternary Period:

The Quaternary period started about two and a half million years ago.
It is further subdivided into two epochs- Pleistocene and the Recent (or

Holocene).
This is the most recent of the periods of geologicalfhi :
The alluvial deposits of the world were also laid in iod.

The rocks of this period contain the fossils of a@rses hants, camels and

several other oceanic mammals.
This period saw the evolution of man and

e h of his intellect.
(i) Pleistocene Epoch-

The Pleistocene Epoch is typica

about one million years ago and,as Il about 10,000 years ago.
Man appeared on this plane towards the beginning of Pleistocene but

the modern man developed i cene epoch.
At the beginning of this ep emperature of the atmosphere became so

low that the surface of came under a vast ice sheet. _
Besides these, the H as and the Alps were having small patches of ice-
[

ined as the time period that began

caps.
On account of t
The land masse

ice.North Afni
Antarctica

a is also known as the Great Ice Age.
Southern Hemisphere, however, remained free from

America (Canada and northern U.SA.), Arctic and

overed with a thick layer of snow.
The snow of high mountains expanded. The snow cover of North

America has disappeared hardly 10,000 years ago.
The snow cover had a prevalent effect upon human life. Large and violent

animals were Killed. _ _
Mammals had evolved very fast. Monkeys, chimpanzees and human beings

increased in number at large.

Man's fossils are found in rocks about one hundred thousand years old.

It is, therefore, estimated that man is only one hundred thousand years old.
The snow cover was not static in this age.

From a study, snow cover advanced and retreated four times.

Hence this period is called ice age and divided into four ice-ages (a) Gunz
(b) Mindel (c) Riss and (d) Wurm.

There is no unanimity among the scientist regarding causes of ice-ages.
Some of the causes have been attributed to the birth of mountains, the

eruption of volcanoes, the interruptions in the receipt of solar energy, etc.
The five Great Lakes of North America were formed by the retreat of the

, N
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snow cover. _ _
e The mountains tops of Europe and America were rounded and the river

valleys developed U-shape. The landscapes features Of Sweden, Finland
and Russia are a testimony to the work of snow cover.

(i) Holocene Epoch.

e This epoch started 10,000 years ago. ‘Man' is the most important feature of
the Holocene epoch that is why Holocene can be called the age of human-

evolution. S _
e However, the theory of human evolution is still in question.Man, by the

development of his intellect has established his conirol over the flora (plants)

and fauna (animals) of the world.
e He has accelerated some changes in the landfor

Earth into a place for his existence.
e Though no large scale changes have begn
winds, etc., in the landforms during tr%

tremendous progress in human civilization.

has converted the

by rivers, sea waves,
ene, yet man has made

During his relatively short period man elligence, mental ability and power
of organization has greatly speede ce of development. Therefore the
climatic conditions in the past ha important role in the way of human

life. The effects on the life of man visible on the type of environment creating

for his comfort. Man has al N e to move out of the pull of the Earth and
visited the Moon and coano may make human landing on Mars.
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