Plate Tectonics
» Ever notice how S. America and
Africa seem to fit together like pieces
of a puzzle?

¢ As early as the 1500rs, mapmakers
noticed the striking fit between the
shapes oif Seuith: America and Afiica

¢ 1506 — a Dutech mapmaker suggests
the twoe) continents; may: have split
apalit firem each Gtherin; the past

9 lIhe e continentss alserhaversimilar
Tessils and reck iormatens that
helpedisuppert thedea

Plate Tectonics

+» More evidence for plate tectonics:

— Earthguakes) & Volcanoes

s \Website of recent earthguakes:
hittp://earthqualke. usgs.gov/edcenter/recente aswwy/

s A map of thellocations off earthguakes
shews linear patterns — why:?

Plate Tectonics

# These facts led to a theory first
proposed in 1912 by German
scientist Alfred Wegener — called
“continenitall difrifit”

¢ Plate tectonics: the earth’s crust is
breken intoe plates that meve around
aboyve the mantle

EARTHQUAKES

Map showing locations of earthquake epicenters
recorded between 19, 1990 of magnitudes 4.0-7.0 [>7, 1897-1990)
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Plate Tectonics Plate Tectonics

¢ Map ofi seafloor spreading in Atlantic

T T

4%‘;;;5% " Greentan%
. ) [ Py e
¢ \Viore evidence for plate tectonics: B q?& ;
) _
— Seafloer spreading Y

A

o New! crust: is forming in the middle of the Non?h% =
Atlantic as/N. America moves away/ fifom Americal®y
Eurepe (and S. AmEerca meVeES) away fhom
Afirica)

Image copyright Pearson education

Plate Tectonics

+ Plate movement can now be measured withi modern
technology — satellites (similar to GRPS) can
accurately measure rates of movement.

+ Typical rates of movement are 2-4cm (about 1. inch)
PEr year.

+ Over LONG periods ofi time, such as millions of years,
this can amounit to HUGE distances,

» Example: i a plate moved at 2cm| per year: for 200
millien years:

@ Thisiis 45000km or 2,500 milesiiE(the distance from
Vinneapolis ter SanJose, Costa Rical




Plate Tectonics

o The rigid plates on the earth’s
surface (the lithosphere) move due
to convection currents in the mantle

Image credit:

http://www.mysciencebox.org

For reference — the
dinosaurs lived during
the Triassic, Jurassic,
and Cretaceous (they
died out at the very
end of the Cretaceous)

Image credit:

http://pubs.usgs.gov/gip/dynamic/historical.html

Plate Tectonics

¢ Plates can be pulled apart (forms ridge) or
# Plates can be pulled into the mantle (subduction)

¢ What surface features are formed at each of the
above? Where on earth?

Image credit:

http://www.mysciencebox.org

Regional Gravity Map
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Minnesota’s Rift

Plate Trectonics in MN!
*This is a gravity map —
denser rocks show up as red

The red band on the east
side of MN is a stretch of
igneous rocks — it stretches
all the way to Kansas

. *This was where the N.
merican continent started

.~ splitting about 1 billion

i~

= years ago

*As the continent split,
. magma seeped up and

«* formed lava flows — yes, in

MN!




Plate Boundary Types

PLATE
FLATE
PHERE

oonvERGENT TRANSFORM DIVERGENT GONVERGENT
lPLaTE BOUNDARY  PLATEBOUNDARY  PLATE BOUNDARY PLATE BOUNDARY

GONTINENTAL RIFT ZONE
(YOUNG PLATE BOUNDARY)

SHIELD
LCAND
s

T T

gent Boundary

A Dive

http://dl.coastline.edu/classes/telecourses/geology100/IntroLecture_files/image005.jpg

Convergent Plate

onkinenkia b nkm v

Images from USGS

Boundaries

Summary ofi Plate Boundaries

Type of Boundary

Divergent

«— —

Convergent

Transiorm
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Sea-floor
spreading

Oceanic-oceanic
(subduction)

Oceanic-
continental
(subduction))

Continental-
continental

Plates slide past
each other

Process Features

+Mid-ocean ridges
+Rift valleys
+Earthguakes
sVolcanoes/lava flow:

+Earthguakes
+Volcanoes (island arc),
+Deep sea trenches

sEarthgu;

+\/olcanoes  along coast ofi
continent

sDeepisea trenches

sEarthguakes
»High mountain chain

Modified from McDouaal Littel Earth Science textbook paace 179

Examples

+Mid-Atlantic
ridge
sEast-Pacific Rise
+Islands; of
Indonesia
sAleutian Islands
+\West coast of

South America
((Ngle[=5))

s Himalayas

$SantAndreas
fault (Southern
California)




