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ENVIRONMENTAL SPHERE OF EARTH

• Earth's environment includes the atmosphere,
the hydrosphere, the lithosphere and the
Biosphere.

• The biosphere, also known as the ecosphere, is
the worldwide sum of all ecosystems. It can also
be termed as the zone of life on Earth.

• The biosphere is a part of our planet in which the
life exists, i.e., zone of Earth's soil, water and air
in which animal, plants and other forms of life are
present.



ENVIRONMENTAL SPHERE OF EARTH



ENVIRONMENTAL SPHERE OF EARTH



• Atmosphere is defined as the area of air and gas enveloping

objects in space, like stars and planets. The atmosphere is the

blanket of gases which surrounds Earth. It is held near the

surface of the planet by Earth's gravitational attraction.

• The atmosphere is made up of a mixture of gases, mostly

nitrogen, oxygen, argon and carbon dioxide.

• The atmosphere is divided into four layers based on

temperature: the troposphere, stratosphere, mesosphere, and

thermosphere.



Layers Of Atmosphere



• A hydrosphere is the total amount of water on a 
planet. The hydrosphere includes water that is on 
the surface of the planet, underground, and in the 
air. 

• A planet's hydrosphere can be liquid, vapor, or 
ice.

• On Earth, liquid water exists on the surface in the 
form of oceans, lakes, ponds and rivers.



• The lithosphere is the solid, outer part of the 

Earth. The lithosphere includes the brittle 

upper portion of the mantle and the crust, the 

outermost layers of Earth's structure.





COMPOSITION OF EARTHʹS CRUST

• 99% of the earths crust is composed of 8 

elements:

Oxygen 46.6% 

Silicon 27.7%

Aluminum 8.1%

Iron 5.0%

Calcium 3.6%

Sodium 2.8%

Potassium 2.6%

Magnesium 2.1%

All others 1.7%



• Just two of these, oxygen and silicon account for
74.3%.

• Oxygen, the most reactive gas, readily combines
with other elements. For this reason the
percentage of oxygen is greater in rocks (46.6%)
than in the atmosphere (21%).

• The elements in the earth crust combine to form
minerals. A mineral , therefore, is an inorganic
natural compound having a specific formula
and possessing a definite crystalline structure.



• The combination of elements and the crystal

structure give each mineral its characteristic

hardness, color, density and other properties.

• The commonest mineral quarts is silicon

dioxide (SiO2).

• Of nearly 3000 minerals, only 20 are common

rock forming minerals.



• A rock is an assemblage of minerals bound together.

• It may be made up of entirely a single mineral (such as,
Rock Salt), or more often it is composed of two or more
types of minerals.

• Granite for example, is composed of three types of
minerals, namely, feldspar, mica and quartz.

• The branch of geology/ biology devoted to the study of
ancient life is called Paleontology. It involves study of
fossils and rocks in which fossils are preserved.



TYPES  OF  ROCKS

• Rocks are of three principal types depending
upon their origin, their position in Earth's crust
and their location in respect to each other. These
three types are:

1. Igneous

2. Sedimentary

3. Metamorphic



TYPES  OF  ROCKS



ROCK  CYCLE

• The rocks exhibit “rock cycle”, a process of transformation 

of one rock type into another.





IGNEOUS  ROCKS

• These rocks are formed by cooling of molten material

called “magma”

• The magma consists of silicate minerals and gases.

• The process called crystallization may occur either

beneath the earth's surface or at the surface following

an eruption.

• The igneous rocks may be of two types, Volcanic and

Plutonic.



• The magma which is not able to breakthrough

eventually solidifies forming the so called Plutonic

Rock.

• Lava is similar to magma except that during eruption

most of the gaseous components escape out.

• Both volcanic and plutonic rocks are crystalline and

do not form layers as in the case of sedimentary

rocks.

• Example of igneous rock is Granite.



Volcanic Plutonic
Formed under the surface of the 

earths crust

Form upon exposure to air 



SEDIMENTARY  ROCKS

• All the types of rocks disintegrate and decompose
due to weathering and erosion when become
exposed to the surface.

• The resulting material is picked up by water, wind,
glaciers or waves and transported and deposited in
ocean beds, other large water bodies and deserts.

• When water flows down the mountain slopes or
through plains, during or after rain, it carries along
it much suspended matter as sand and silt.



• When water is quiet, the sediments begin to settle
down slowly on the bottom of oceans and lakes.
Later on these sediments harden into rocks.

• As mare sediments settle down and harden, they
form successive layers or strata of rocks, a
process which may take million of years. Such
rocks are called Sedimentary rocks or Stratified
rocks.

• Common examples of sedimentary rocks are
limestone, shale, sandstone, rock salt, etc.







METAMORPHIC  ROCKS

• Metamorphic rocks mean changed rocks.

• The sedimentary or igneous rocks when subjected
to intense heat, pressure or weight, in the presence
of water or gases, they change into metamorphic
rocks.

• During this process the texture or mineral
composition of the rock may be partly or
completely altered.



METAMORPHIC  ROCK  FORMATION 



• When metamorphosed rock is subjected to

still greater heat and pressure in the deeper

strata of the crust, it will melt to generate

magma, which will eventually solidify as

igneous rock.

• Some common metamorphosed rocks are:

Slate           (formed from clay)

Marble       (formed from limestone)

Quartize (formed from sandstone)   



METHODS TO DETERMINE THE AGE OF ROCKS

• Several methods are used to determine the age of the rocks.

• The simplest method is comparative dating of sedimentary 

rocks. According to Principle of Superposition, the layers of 

sedimentary rocks should occur in the sequence of their 

deposition, with the newer (i.e., younger) on  top of the older.

• Deepest strata are oldest while the most superficial are recent.

• It is possible to determine the sequence in which various strata

of the earth crust have been laid down.

• Fossils are also helpful in identification of particular strata.



RADIOMETRIC  DATING  OF  

ROCKS

RADIOMETRIC METHOD:

• The radioactive method is the most reliable technique for
calculating the absolute age of a rock, mineral or fossil.

• The rate of decay of radioactive elements is constant and
not influenced by temperature, pressure, chemical
reactions or any other factor.

• U238 is the commonest element used for this purpose. Its
half life is 4.5 billion years ( which means that only half
of the total uranium atoms will be present after 4.5 billion
years and other half will be represented by Lead206 atoms).



RADIO  CARBON- 14  METHOD

• C-14 method is quite accurate for calculating
the age of recent fossils or rocks.

• This method was developed by Dr. W. F.
Libby.

• C-14 is continuously produced in the upper
atmosphere as a consequence of cosmic ray
bombardment on Nitrogen and Oxygen nuclei.

• The living organisms absorb Carbon-14 either
as carbon dioxide or as organic molecules.

• The half life of C-14 is 5,730 years.



• Carbon-14 method has some limitations:

1.  It can be used to determine the age of 

actual remains of organisms. It could 

not be used on fossils in which 

organic  matter has been replaced by 

minerals.

2.  It can be used to determine the age of 

younger fossils (up to 75,000 years) 

only.


