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The Geosphere

The Composition of the Earth

Chapter 1 - Dynamic Earth

- Earth can be divided into 3 layers

- The Earth is an integrated system consisting of rock, air, water and - each layer becomes more n as you get to the center

living things

Rock= (G EOSPHERE 1) CRVST

- thin outer layer (5-70 km thick)
. - made of light elements
Ar=  ATMoSpHERE ig

- less than 1% of planets mass
ater = E -
water= [ Y Deospiel y  MANTLE

Biosphere = A" |.'u.',.J 'H\-.I,S - around 2900 km thick

- made of medium density rocks

- makes up 64% of Earth's mass

3 CORE
- has a radius of 3400 km
- made of the densest elements

The Geosphere

The Structure of the Earth

- Earth can be divided into 5 layers based on physical

characteristics
) L ° m sition and physical properties.
- cool rigid layer 7 e
A . Lithosphere 15-300 km thick; the cool,|
- contains crust and upper part of the mantle LauLis0m it cid, —8 J/ ) utermostlayer o the Eany cons:
brittle, outermost layer of the Earth; the crust and the rigid, uppermost part d
. ) . continental crust is thick and made mantle; divided into huge pieces called
- divided into larger tectonic plates of lightweight materials, whereas tectonic plates, which move around on {
oceanic crust is thin and made of of the asthenosphere and can have both
denser materials continental and oceanic crust
2) 4‘ wﬂ Asthenosphere 250 km thick; the solid,|
. N . plastic layer of the mantle between the
- solid plastic layer of the mantle m:r;:}'emlﬁa:g‘ :E':'é,ﬁ:'f;f,f:ﬂ mesolspher: a':wd ::\elnhmphiele;' nwa:gg
mantle rack that flows very slowly, whic
- flows very slowly and allow tectonic plates to slide on top core; macle of dense, lmn:kh minerls allows tectonic plates to move on top of
[ Mesosphere 2,550 km thick; the “midd|
. sphere”; the lower layer of the mantle b
3) MESOSPHERE Sors 4TS S a ke of o, the ssthenosphere and the outer ore
the Earth
- the lower part of the mantle \
Outer Core 2,200 km thick; the outer s|
of Earth’s core; made of liquid nickel and|
4) a’m CoRE \ Inner Core 1,228 km radius; a sphere
. . . 1= - o ickel and iron at the center of
- dense liquid layer made of nickel and iron
—t—
—
5) ToaweR CoprE

- a solid sphere of nickel and iron
——
- temps of 4000-5000 °C

How can the inner core be so hot yet solid???
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African pfate

Eurasiah plate Antar€tic plate

- These plates run into each other, pull apart from one
another, and slip past one another. This causes earthquakes,

volcanic erupfiow

5P
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Earthquakes

- vibrations of the Earth's crust caused by slippage along a
fault

'a break in the Earth's crust that allows pieces of the
crust to slide relative to one another.

— Plate boundary  + Recorded earthquake

Volcanoes

- a mountain built from magma that rises from the Earth's
interior to the surface
elted rock

Ring of Fire - an area that contains 75% of the worlds
active volcanoes that are on land

Erosion

- the surface of the Earth is constantly battered by wind and
water which moves rock and changes its appearance

Erosion - the removal and transport of surface material
- rock will get _Jmeather as time passes

ex. Appalachian mountains vs. Rocky mountains

The Atmosphere

The atmosphere is a cloud of gas and suspended solids extending from the
Earth's surface out many thousands of miles, becoming increasingly thinner|
with distance but always held by the Earth's gravitational pull.

It is the 8 lA’l £ in which we live.
It insulates the Earth and helps keep it at a temperature that is supports life

Gases are constantly being added and removed to the atmosphere by a varie

of things. /' fesove €8 o
. A oo
ox. Photesyathes's ~9 ael &  coll L s N addan,

The atmosphere is composed of many gases but 4 are most important

Gas Symbol Content
: Nitrogen Nz 78084% | @
Oxygen 0: 20947% \®
: 99.998%
Argon AT 0.934%
E Carbon dioxide  CO>  0.033%
Neon Ne  18.20 parts per million
E Helium He 520 paris per million
Kiypton Kr 1.0 parts per million
Sulfur dioxide §0;  1.00 parts per million
Methane CHy 200 parts per million
Hydrogen Hz 050 parts per million
Nitrous oxide NG 050 parts per million
Xenon Xe  0.00 parts per million
Ozone 0:  0.07 pars per million

Nittogen dioxide  NO; .02 paris per million
lodine Iz 0.01parls per million
Carbon monoxide CO trace

Ammenia NHz trace
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Layers of the atmosphere

375mi — 600km Exosphere
In this layer, atoms and molecules escape into space and
satellites orbit the earth.

[Thermosphere

The gases of the thermosphere are increasingly thinner than

in the mesosphere. As such, incoming high energy

ultraviolet and x-ray radiation from the sun, absorbed .

by the molecules in this layer, causes a large temperature m

140km

120km
Mesosphere

100km As such, the effect of the warming by ultraviolet radiation also
becomes less so as height increases, temperature

w/ Meteors are seen burning up as they fly toward Earth in this layer

Coldest layer of the atmosphere

Stratosphere -
.

40km In this region the temperature _ i1plregseS with height

. Myl This increase in temperature with height is because the ozone traps the
\ UV radiation from the sun

The Ozone layer is located in the stratosphere

—_—
We need the ozone layer - if not we would be in trouble!!!

Troposphere - The layer of the atmosphere g aslozl, ese /Y

As you go higher in the troposphere, the temperature goes ‘,
All W occurs in the troposphere

Energy in the Atmosphere
Conduction
- Transfer of heat from one substance to another by contact
—

—
- molecule to molecule transfer of heat

- the flow of heat goes from the _#foT object to the €aeb
object

- good within metals, bad within air

X pubting hed an shove

Radiation
- transfer of heat through space by electromagnetic radiation
—

- most of the sun's electromagnetic radiation is in the form of visible

light, but may also include (171 and __= Frar Vi

ex. F"l'!

\J
Convection s or ‘3¢’J
- the transfer of heat energy in a ﬂﬁ(atmosphere is fluid)
- deals with density of warm and cool air

- warm air will rise, cool and sink back down (we feel as wind) where
will warm again. This creategsonvection currents

responsible for weather
patterns in the

troposphere
rore dorse —# Sk
keSS dest ~» Flost
Cool i, =9 mony dege
wam &0 = fegs dense
0
e et

ol

(“,..«m) (,..M

5% refiected by
the Earth's surface

© Radiation moves ene
thiough space in waves, to
heat the Earth's suface, 50% absorbed by

the Earth's surface’

'Y NJ

© Convection currents are
caused by the unequal
S heating of the atmosphere

@ Nearthe Earth's surface, airis
heated by conduction.

The Greenhouse Effect

3 eehorsse
- The process in which gases trap heat near the surface of the
S—

Earth ‘_. ca, '“.’
- Gases in the atmosphere act like the glass in a car

1) Sun penetrates the atmosphere and heats the Earth
2) The Earth's surface radiates heat back into the atmosphere

3) Some heat escapes, but some is absorbs by greenhouse gases
which heats the air and sends it back to the surface

© Ssunlight passes through
the glass into the car.

@ The interior absorbs radiant energy,
changing it into heat.

© The glass in the car stops
most of the heat from
escaping, increasing the
temperature inside the car.

Without the Greenhouse effect the Earth would be too cold
to support life
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The Hydrosphere

- 98% of the water on Earth is _Sa# #6 water from
oceans/seas

-2%is _[Fresk #6© water from rivers, lakes, streams,
glaciers, ice caps, etc

Water Cycle The Biosphere

- The portion of our planet where life can be found

Condensation

- Apple analogy..... Biesfes woeld be SKia

- The biosphere is made up...

1) the upper most part of the _m
2) most of the _Hydrosplere
3) lower part of the atmosphere

Life requires 3 things

e
o Sntes, b1, Sheet, fun, e .
© tunok [ stomge

@ Emprbon —s gl fo 395
Ho to Upd vyp”

Trargpirshon —  euporction from plats

© codmston —> gos do lqvd
WO wper o HhO

1) liquid water
2) temperatures between 10 and 40 °C

3) source of energy (cycles)

Energy Flow in the Biosphere

- Energy is constantly being fed into the biosphere by the
—Sea
- Matter is not added to the biosphere so it must by

cycled  through

ex. if an organism dies it breaks down and the
nutrients become available for other organisms to
use

Closed system - ﬂ_em‘ers the environment but ssffer

does not
- Earth is a closed system
san

Open system - both matfer  and ey are exchanged

- happened with early Earth and its collisions
with comets and meteorites
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