e —————

Thursday, August 29, 13



= — e — = - o S e, M S JEECIUTIEE] S ——r [ S—— e
- L e —w - ) N T A " C 1 I C A -
& = SOUTMERN OCEAN
- —— SOUTNERN OCEAN prowy
- The Hobro Oper Taual Ares Progeetion , 8 e i it
) s B e e T I e I R -4 :m--? e - Rein
ek S witode el wegham e e 8 vh Db - ——— eman fWE -
e R e R P Sasmn
B B et aee B el aseaend ey el by
- Wtn 00 vl B &I S e e, e e e D | —
S g T e bt e e Waband b e by B — i
Al S TR e ad M8 Pares bamaaas 4 AT 008 B — L
0wl ponnarvad -
-
ATLANTIC
OCEAN v vvure
S —"
- .
PACIFIC 2 oo |
OCEAn § e—
-
Qc.oo;oo
CRRE
- _—
-
o
FACIPIC
- ALANTIT OCEAN
QCEAN
-
ATLANTIC

OCEAN

Thursday, August 29, 13



Hobo-Dyer Map Projection
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Worldwide Seismicity Map
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Worldwide Seismicity Ma
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Worldwide Volcano Map
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Major Tectonic Plates of the World
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Plate-Tectonic Basics

1. Earth’s lithosphere, which ,/consists of the
crust and the rigid upperm;;sf mantle, is
-broken into a dozen or so ' major plates. Most
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Plate-Tectonic Basics

1. Earth’s lithosphere, which fconsists of the
crust and the rigid upperm})s{/ mantle, is
-broken into a dozen or so ‘major plates. Most
plateS'[,ére composed off,both continental and
oceanic lithosphere,  f-.. .-y,
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More Plate-tectonic Basics
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More Plate-tectonic Basics
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More Plate-tectonic Basics

/
3. The plates are in constant )motlon relative

to.one another by divergente, convergence,
or transform motion (relafve motion).
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In which of Earth’s Rheologic
layers is the MOHO found?

A) Crust
B) Lithosphere
C) Mantle

D)Asthenosphere
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In which ot Earth’s rheologic

layers is responsible for driving
plate tectonics?

A) Crust

B) Lithosphere
C) Mantle
D)Asthenosphere
E) Outer Core




In which ot Earth’s rheologic

layers is responsible for driving
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The Earth’s Magnetic Field is an
important Driving force
involved in Plate Tectonics?

A)True
B) False




The Earth’s Magnetic Field is an
important Driving force
involved in Plate Tectonics?

A)True




Relative Plate Motions
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Types of Plate Boundaries

Divergent = § >
- Continental rifts

Convergent

- Subduction zones ﬁ il
--OCean-ocean ———
--ocean-continent el

-Collisional (continent-continent)

Transform
- Continental
- Oceanic
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Anatomy of Divergent Boundaries
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On land or beneath the ocean
(Divergent = Extension)
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Continental Rift
Birth of a plate Boundary

Three-branched

rift
Crust stretches SaNge 8
and fractures. P i e

Warm, rising
mantle current

Volcanism
in rift

Normal faulting
forms grabens and
volcanism follows.

Normal
faulting

_ Inactive
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Divergent Cake Tectonics
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Divergent Cake Tectonics
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Continental Rift to Mid-ocean Ridge

Divergence continues.
Water migrates into
grabens.

Active rift ~
branches

Oceanic lithosphere
begins to form as
ocean grows wider.

Spreading
direction

24

branch

Normal
faulting

Failed rift

New oceanic
lithosphere
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Image NASA
Image 2008 TerraMetrics
Map Data © 2008 AND
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Image NASA
Image 2008 TerraMetrics
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Image NASA
Image 2008 TerraMetrics
Map Data © 2008 AND
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Three Rifting Arms

Image NASA
Image 2008 TerraMetrics
Map Data © 2008 AND
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Failed
Continental Rift

New Madrid Seismic
Zone

This intra-plate seismic

area is a zone of crustal
weakness called an

aulacogen that formed
about 750 million years
ago during the break-up
-~ | ofthe supercontinent
B ¢ Rodinia
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Continental Rift to Mid-ocean Ridge

Nonmarine continental Marine evaporite Nonmarine evaporite
deposits deposits and sedimentation

Erosion of steep rift-valley Rift valley widens; water alternately fills
walls causes rapid sedimentation basin and evaporates with changing sea leve

Passive continental

Further widening of rift valley
prevents evaporation; continued
sedimentation produces continental
shelf at passive continental margin

Oceanic crust Continental shelf

Copyright © 2007 Pearson Prentice Hall, Inc.
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Thinning of the Lithosphere at
Divergent Boundary

Lava Vo|cano Y HYd I‘Othe 'ma'
flow & vent
g
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Thmnmg of the thhosphere and melting
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Thmnmg of the thhosphere and melting
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Thmnmg of the thhosphere and melting

Temperature (C)
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Thmnmg of the thhosphere and melting

Lava Voicano

A Hydrothermal
£ *{/ vent
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Formation of Oceanic Crust at Divergent
Boundaries

: s '
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Formation of Oceanic Lithosphere at
Divergent Boundaries

1 2

' | ' _~Pillow basalt
SOSRISETE > L

||||||||||H|||||| —Sheeted dikes

<< )— Gabbro
— Layered gabbro

—@Gabbro

— Sheared peridotite
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Formation of Oceanic Lithosphere at
Divergent Boundaries

|||| | |||| HH” |||||| |||||| || — Sheeted dikes

<®>— Gabbro
— Layered gabbro
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Shelared peridotite
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Formation of Oceanic Lithosphere at

Divergent Boundaries

(—- Time —) Pillow basalt

C 0D
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OPHIOLITE STRATIGRAPHY

Time

2 3 4 5 6 7 6 5

Sea bottom
Oceanic sediment
Pillow basalts
Sheeted basaltic dikes
Massive Gabbro

Moho

Depleted mantle rock

(Sheared peridotite)
Base of lithosphere
s 432 Beginning of asthenosph

| AT
Sheeted |kesH||H”””|
Ia||l||| TRLoE

Gabbro

Layelied gabbro

Sheared peridotite_

SN
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Pillow Basalt Video
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Pillow Basalt Video
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Pillow Basalt accreted to the curst of the
Bay 150 Ma
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Pillow Basalt formerly on the Sea Floor
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Hydrothermal Alteration of Oceanic
Lithosphere at Mid-ocean Ridge

Ocean Axis of mid-ocean ridge

| Seawater sinks, N
Ocean Spreading Spreading  heats up, and rises
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Bottom

Hydrothermal

Alteration of -
Oceanic Lithosphere | ==
at Mid-ocean Ridge CON

Precipitation
Y Y y FeO(OH), MnO,
Sedimentation

[ \ Precipitation

1 - CaO,, FeS

g T 7 4 4 / \ r 1 4
Ridge crest e // 44 n \\ Basalt

Black smoker 7 \ o
X \\ p Precipitation

7 4 . . FeS, FeS,,

. 350°C% 350° C CuFeS,
Metal sulfide deposits
Magma
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Hydrothermal Alteration of Oceanic
Lithosphere at Mid-ocean Ridge




Hydrothermal Alteration of Oceanic
Lithosphere at Mid-ocean Ridge




Hydrothermal
Alteration of
Oceanic Lithosphere
at Mid-ocean Ridge

Bottom -
current Precipitation
Chimney v v 1 FeO(OH), MnO,
Sedimentation
Seawater
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Hydrothermal
Alteration of
Oceanic Lithosphere
at Mid-ocean Ridge
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Minerals within rocks can hold a lot of
water!

Serpentinite 12% water!

y

Mg3S51205(OH )4
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Serpentinite at Baker Beach
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Measuring RELATIVE Speed and Direction
of Plate Motion

Distance between ridge crest and
7/ m.y. rock is ~350 km.

Speed = 350k =30 ul
Tmy my
km 102 Sm

nmy yr




Measuring RELATIVE Speed and Direction
of Plate Motion

Distance between ridge crest and
7/ m.y. rock is ~350 km.
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time
350k
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Measuring RELATIVE Speed and Direction
of Plate Motion

Distance between ridge crest and
7/ m.y. rock is ~350 km.
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Measuring RELATIVE Speed (cm/yr)and
Direction of the Mid Atlantic Ridge
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Age of the Sea Floor.
Where is it the youngest and how old is it?

Where is it the oldest and how old is it?
AGE

0-2m.y,

2-5m.y.
5=-24 m.y
24-37 m.y.
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Age of the Sea Floor.
Do all the Ridges look the same? How are they
different and what does that tell us?

AGE

0-2m.y,

2-5m.y.
5=-24 m.y
24-37 m.y.
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the slowest?

In which location is Sea-floor spreading

0-2m.y,
2-5m.y.
=24 m.y

AGE

58-66 m.y

66—84 m.y.
B4~-117 my
117-144 m.
144-208 m.
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D) All spreading at the same rate
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In which location is Sea-floor spreading

the slowest? AGE
— — —r — — 0-2m.y, 58-66 m.y
' 2-5m.y. 66—84 m.y.
=24 m.y B4~-117 my
24-37 m.y. 117-144 m.
37-58 m.y. 144-208 m.
TR T e |
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R o Vs

D) All spreading at the same rate
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In which location is Sea-floor spreading

the slowest? AGE

0-2m.y,

2-5m.y.
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