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for three hours before word that no destructive
wave is expected

Star-Bulletin staff
citydesk @starbulletin.com

Hawaii was under a tsunami watch for three hours last night after an
estimated 8.2-magnitude earthquake struck east of the Kuril Islands
off Japan.

The Pacific Tsunami Warning
Center canceled the watch
about 9:30 p.m. after
determining that even if a
tsunami reached Hawaii
shores, it would be too small
to be significant.
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8.2

"We don't expect much, earthquake

maybe waves of a foot or
two," said warning center
geophysicist Barry Hirshomn.
"“We don't expect a

destructive tsunami. There is
no threat of damage in Hawaii."

SAPAN  Ocon

ETAR-BULLETIN

However, center officials said they were concerned about unusual
wave action, currents and tides. They warned that people should
remain off the beaches for a few hours after midnight and be aware
of coean conditions.

“In any coastal area people should exercise some caution," said
Victor Sardina, a geophysicist at the center. "It's not going to be
what we call a damaging effect. But if waves are even a foot high, if
you're in the wrong place, that can cause damage. | think people
should be very careful."
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“*Hadean Eon”
illion years ago

The spinning solar
nebula segregated
into:

1) the inner nebula
core that was to
become the Sun

2) a cooling outer
accretion disc of
rocky fragments and
dust - planets
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Solar blast furnace
Young stars have high solar wind:
- stream of charged particles ejected

from upper atmosphere of star
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jaseous) compounds expelled
8. N, CO, NH;.CH,
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1) Vola

He, H, CO

21

2) Inner system enri-chedqi_n metals, silicates - E
Fe, Si, O, Mg, Al, Ca + others



Planetesimal accretion ongoing....

Phase I:
Bombardment by planetoids/asteroids

(Earth is already a planet, but just a fraction of its current size)

How do we know this was happening?



Early
Bombardment

Craters
preserved on
surface of Moon

How was
our Moon
formed?
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Y 150 million km

4.5 billion years ago

Glant Impact Hypothesis
Thela collides with Earth
~4.5 billion years ago

Impact!
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What happens to the impact debris?
What happens to Earth?




"Debris coalesces to form Moon

."l. |
i

f

/

[

y

- ——

.

What happens to the impact debris?
What happens to Earth?




Earth is molten planet

Rock is a good insulator — stores heat from...?
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~ Phase Ii: Earth is molten plianet

1
'Rock is agood insulator — stores heat from...? '

1. Residual heat from solar nebula

2. Collisions
L.'SL'G__rFa;vitatj'onal contraction
- 4. Radioactive breakdown
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“Iron Catastrophe”

lron Lighter

Planet becomes
chemically
differentiated

Temperature reached melting point

of iron (1538°C):

Solid iron inner core  Liquid iron outer core

(5150-6370 km) (28915150 km) 1) Liquid iron flowed inward

Crust . Mantle 2) Friction raised temperature

e & S 3) Liquid Silicon and Oxygen flowed
' outward (Ca/Na/Al/K)

4 First atmosphere created
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gI!, ..but, Earth is still relatively small
so what happens.to these
|4 atmospheric gases...?

ographica.com



. _'|I ;’.."! Earth’éfirstatmosphereofH,He

blown away by solar wind
'F and Earth’s own heat.

ographica.com



Earth 40% modern radius - -

Enough mass to attract/retain second atmosphere
...what happens to Earth’s temperature?
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Temperatures drop... e

...what happens to molten planet?
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Outermost layer of molten planet begins to solidify
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Beginnings of
modern
atmosphere:

1) Ammonia

2) Methane

3) Water vapor

4) Carbon dioxide
5) Nitrogen

(low Oxygen)

What are the sources
of these gases”?




Beginnings of
modern
atmosphere:

1) Ammonia

2) Methane

3) Water vapor

4) Carbon dioxide
5) Nitrogen

(low Oxygen)

Meteor impacts
Volcanic eruptions



Beginnings of
modern
atmosphere:

1) Ammonia

2) Methane

3) Water vapor

4) Carbon dioxide
5) Nitrogen

(low Oxygen)

What does the
atmosphere
generate?



Formation of oceans ~4.4 billion years ago

‘Volcanic steam.
Asterolds/comets




“Iron Catastrophe”

lron Lighter

Planet becomes
chemically
differentiated

Temperature reached melting point

of iron (1538°C):

Solid iron inner core  Liquid iron outer core

(5150-6370 km) (28915150 km) 1) Liquid iron flowed inward

Crust . Mantle 2) Friction raised temperature

e & S 3) Liquid Silicon and Oxygen flowed
' outward (Ca/Na/Al/K)

First atmosphere created




Crust 5-70 km

1200  Asthenosphere

(weak sphere) - bper

mantle

™~ Lithosphere
5-250 km

Earth’s Internal Structure



Asthenosphere
(weak sphere)

Upper
mantle

EARTH S INTERNAL STRUCTURE DENSITY TEMPERATURE
Inner core — Fe/Ni solid
 Outer core — Fe/Ni/Mg liquid

« Mantle — Fe/Mg solid rock
capable of flow
« Lithosphere — Fe/Mg/Si/O

— Lower lithosphere - Fe/Mg

— Crust — Si/O/Fe/Mg/Ca/Na/K/Al
* Oceanic crust — Fe/Mg/Ca
» Continental crust — Si/O/Na




Asthenosphere
(weak sphere)

Upper
mantle

EARTH S INTERNAL STRUCTURE DENSITY TEMPERATURE
Inner core — Fe/Ni solid
 Outer core — Fe/Ni/Mg liquid

« Mantle — Fe/Mg solid rock
capable of flow
« Lithosphere — Fe/Mg/Si/O

— Lower lithosphere - Fe/Mg

— Crust — Si/O/Fe/Mg/Ca/Na/K/Al
* Oceanic crust — Fe/Mg/Ca
» Continental crust — Si/O/Na




Crust 5-70 km

200  Asthenosphere

Upper

(weak sphere) 2 1ile

EARTH S INTERNAL STRUCTURE
Inner core — Fe/Ni soli
 Outer core — Fe/Ni/Mdliquid

solid roc

— Fe/Mg/Si/O
— Lower lithosphere - Fe/Mg

— Crust — Si/O/Fe/Mg/Ca/Na/K/Al
* Oceanic crust — Fe/Mg/Ca
» Continental crust — Si/O/Na




What's happening here?




Cool, high density fluid sinks

Convection cell
YWarm, low density fluid rises




Asthenosphere

(weak sphere) “pper

mantle

™~ Lithosphere
5-250 km

Where does convection occur?



1) OUTER CORE

Magnetosphere
Magnetism gained
from early nebula is
magnified by:

1)Turbulent iron/nickel
fluid of outer core

2) Earth’s rotation.




Earth’s magnetic field protects us from solar flares



2) MANTLE CONVECTION —drives Plate Tectonics

Oceanic o
lithosphere Oceanic ridge

Descendlng A, e i T s Upper mantle
oceanic pI LA 2 g




\Volcanic
trail Oceanic ridge

Upper mantle




Oceanic o
lithosphere Oceanic ridge

Descendlng
oceanic pI %




Early Earth summary...

1.1) Great Impact forms Moon

2.1) “Iron Catastrophe” - first atmosphere

2.1.1) Earth too small to retain first atmosphere
2.1.2) Continued growth through accretion

2.1.3) Second atmosphere from volcanism/meteors
2.1.4) Formation of oceans

2.2) Chemical differentiation - Earth’s layers
2.2.1) Core convection - magnetosphere
2.2.2) Mantle convection - plate tectonics
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