Lithosphere

0

100 to 200 km
Asthenosphere

350 to 500 km Physical
Properties

8 to 75 km

Composition Mante
Mesosphere

Lithosphere

(Rigid)

Asthenosphere

(Plastic)
Crust

(Silicates)

6370 km |
|<— Layers based on chemical properties —-|-— Layers based on physical properties——|




Summary

The Earth is a layered planet

The layers represent changes in composition and physical properties
The compositional layers are the Crust, Mantle and Core

The physical layers are the Lithosphere, Asthenosphere, Mesosphere,
Outer Core and Inner Core

Nearly all of this is known as the result of indirect observations, mostly
through interpretation of seismic waves generated by earthquakes

The Crust is divided into Oceanic crust, which is thinner, more dense,
richer in iron and magnesium (Mafic) minerals and relatively young;

And Continental crust, which is thicker, less dense, richer in silicon and
aluminum (Felsic) minerals and relatively young;



Summary (continued)

The Mantle is composed of denseafic silicates Peridotites)

The Core is composed of iron

There isa solid inner core and an outer liquid core that spins generating
a magnetic field

The speed and refraction of seismic wavas generallyused to interpret
the inner structure and composition of the Earth

There are also a few samples of rocks from the mantle in volcanics,
kimberlite pipes, and in oceanic crust

Aside from seismic studies, we also can explore the subsurface using
studies of gravitational and magnetic anomalies

And finally, due to Isostasycontinental mountains are inferred to have
deep roots.



w The interiorof the Earth must be studied indirectly

¢ Examples of uppanantle fragments broughtip by volcanic
eruptions andkimberlite pipes, or scraped off onto
continentsby subducting oceanic plates

¢ Deepestrillholereached abouti2 km, but didnot reach
the mantle
w Geophysicts the branch ofeology thatstudies the
Interior of the Earth

http://www.youtube.com/watch?v=19fMs633Td4&feature=related

http://www.youtube.com/watch?v=F\AT kpvKPl0&feature=related



http://www.youtube.com/watch?v=19fMs633Td4&feature=related
http://www.youtube.com/watch?v=FW-TkpvKPl0&feature=related
http://www.youtube.com/watch?v=FW-TkpvKPl0&feature=related
http://www.youtube.com/watch?v=FW-TkpvKPl0&feature=related

The Mohole Project.

Finally abandoned after reaching 12 km

Journey to the Center of the Earth,
| Jules Verne
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AThe solid Earth has a layered structure
| Layergdefined by composition and
physical properties
I Compositionalayers
Acrust- mantle- core
I Physicalayers

Alithosphere- asthenosphere mesosphere
outer core- inner core
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Compositionalayers

A Crust

I Outermostcompositionalayer

I Definite change in composition at the
base of the crust

I Crust may be divided Intd types
AContinental crust
AOceanic crust




Compositional Layers

A Crust

I Continental crust
AThickerthan oceanic crustup to 90 km
AlLess dense?2.7 g/cn?®
AStronglydeformed

AContains portions that are very old; up to
3.8 Billion years




Compositional Layers

A Crust

I Oceanic crust
AThinnerthan continental crust about 8 km
AMore dense- 3.0 g/cn®

AComparativelyindeformed i.e. no folded
and faulted mountains

AMuchyounger- < 200 million years old
AComposed obasalt (contains olivine)




Crustal Properties




Compositional Layers

A Mantle

| Largestayer in the Earth
A2900 km thick
A82% by volume
A68% by mass
I Composed o$ilicate rocks witlmbundant
iIron and magnesium: Mafic
ADensity ranges from 3.2 to 5 g/ém

AFragments found in some volcanic rocks,
kKimberlite pipes, and oceanic rocks scraped off
onto the continent during subduction




Compositional Layers

A Core(inner and outer)
I Central mass about 7000km In diameter
i Average density of 10.8 g/ém
I 16% by volume, 32% of mass
I Composition

ADensity of Earth, composition of meteorites
YR UKS 9FNIKQa YI 3y S
largelyMetallic Ironplus other minor
elements, e.qg. Sulfur, Silicon, Nickel, etc.




Physical ayers

ALithosphere

I The rock layer

I Crust + upper portion of the mantle

I Solid & rigid

i Thickness ranges from 10 km beneath
oceans to 300 km In continental areas




Physical Layers

A Asthenosphere
I Upper layer in the mantle
I Temperature and pressure combine to allow
rock to partially melt
ARocks aresoft and plastic

AThey flow and are easily deformed
AResults in a low velocity zone for seismic waves

I Boundary with lithosphere is defined by
mechanical properties, not composition




Physical Layers

AMesosphere

I The region between the asthenosphere
and the core

I Higher pressure offsets higher
temperatures

I Rocks gain rigidity and mechanical
strength




Physical Layers

AOQuter Core

I ~2270 km thick

I Liguid, flows

I Flow creates magnetic field
Alnner Core

I ~1200 km thick

i Salid
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