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Early Archean

Plate Tectonics

Blue Planet



Earth Intro

Å3rd Rock From Sun

ÅOnly one we KNOW has semi-intelligent 

life

ÅOne of 4 Terrestrial (rocky) planets

ïInner Planets (M, V, E, M)



Light and Atoms

Shape? Not perfect sphere; Oblong Spheroid.
(A) Rotation makes the Earth's equator bulge.

(B) (B) Jupiter's rapid rotation creates an equatorial bulge visible in this photograph. 

(Courtesy NASA.)

Back



ÅDistance from Sun: 150 million kilometers (93.2 million 

miles)

ÅOrbital period: 365.256 days 

ÅRotational period: 23.9345 hours

ÅTilt of axis: 23.45 degrees 

ÅDiameter: 12,756 kilometers (7,973 miles)

ÅMean density: 5.515 g/cc

ÅMean surface temperature: 15ÁC

ÅAtmosphere composition: 77% N, 21% O and 2% other.

ÅCrustal rocks

ÅMagnetic field

ÅPlate tectonics

ÅHydrosphere

ÅBiosphere 

Earth Outline/Facts



Age of the Earth

Estimated age for the Earth and the rest of the solar system is 

about 4.55 billion years comes from Lead isotope measurements.

The oldest Earth 

rocks: 3.8 to 3.9 

billion years

Oldest Earth 

minerals (zircons): 

4.2 billion years

Oldest Moon rocks: 

4.44 billion years





ÅAbout 5.5-6 Billion Years Ago (BYA), the solar 

nebula begins to collapse 

ÅAbout 4.6 BYA, Sun begins fusion 

ÅAbout 4.5-4.56 BYA, Proto-Earth formed from 

planetesimals.

Å4.44+ BYA, Earth-Moon formed by giant impact. 

Earth melts, magma ocean.

Å4.2 BYA, Earth was completely differentiated 

(settled). 

Å4 BYA, earliest oceans formed, thick atmosphere 

exists 

Å3.8 BYA, life develops 

Å2.5-3 BYA, photosynthesis leads to O2 in ocean 

Å2 BYA, O2 hits atmosphere

Early Earth Timeline



How do we know the age?



Giant Impact Formation of 

Earth-Moon System

SHOW MOVIES!





Lunar Magma Ocean



Early Earthôs Magma Ocean



1000 km ?







Fig. 5.18

The earthôs magnetic field does not point exactly north



Fig. 5.19

Charged particles from the sun (electrons and protons)

Will spiral around the magnetic field lines
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Earthôs Magnetic Field

F:/flash drive/Astronomy/Chapter 5 (The Earth)/magneitc field.asx


Fig. 5.20

As the charged particles hit the atmosphere (close to the poles)

They emit light: the Aurora



Fig. 5.20a







Earth



Recent Volcanism







Earthquakes produce two types of seismic waves:

P waves[Primary, Pressure]: Soundwaves travel 

through solids and liquids.

S waves[Secondary, Shear]: Transverse (side-to-

side) waves that do NOT travel through liquids.



TWO TYPES OF SEISMIC WAVES
P OR COMPRESSIONAL WAVES - VOLUME CHANGES

MATERIAL COMPRESSED OR EXPANDED IN DIRECTION WAVE 

PROPAGATES

S OR SHEAR WAVES - DISTORTION WITHOUT VOLUME CHANGES -

MATERIAL SHEARED IN DIRECTION NORMAL TO WAVE PROPAGATES

P WAVES TRAVEL FASTER (ABOUT 1.7X) THAN S WAVES




