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Future World + 250 Ma
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Maodern Landmass
Subduction Zone (triangles point in the
irection of whduction) )

Sea Floor Spreading Ridge  {}

(http://apod.nasa.gov/apod/ap001002.html)
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A map of the world as it might appear 250 million years from now. Notice the clumping of most
of the world's landmass into one super-continent, "Pangea Ultima," with an inland sea -- all
that's left of the once-mighty Atlantic Ocean. Image courtesy of Dr. Christopher Scotese.

The surface of the Earth is broken into large pieces that are slowly shifting -- a gradual process
called "plate tectonics." Using geological clues to puzzle out past migrations of the continents,
Dr. Christopher Scotese, a geologist at the University of Texas at Arlington, has made an
educated "guesstimate" of how the continents are going to move hundreds of millions of years
into the future.

"We don't really know the future, obviously," Scotese said. "All we can do is make predictions
of how plate motions will continue, what new things might happen, and where it will all end up."
Among those predictions: Africa is likely to continue its northern migration, pinching the
Mediterranean closed and driving up a Himalayan-scale mountain range in southern Europe.
The surface of the Earth is broken up into several large plates that are slowly shifting. About 250 million years
ago, the plates on which the present-day continents rest were positioned quite differently, so that all the landmasses
were clustered together in one supercontinent now dubbed Pangea. About 250 million years from now,

the plates are again projected to reposition themselves so that a single landmass dominates. The above simulation
from thePALEAOMAP Project shows this giant landmass: Pangea Ultima. At that time, the Atlantic Ocean will be
just a distant memory, and whatever beings inhabit Earth will be able to walk from North America to Africa.
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If we continue present-day plate motions the Atlantic will widen, Africa will collide with Europe closing the Mediterranean,
Australia will collide with S.E. Asia, and California will slide northward up the coast to Alaska.

The possible appearance of the Earth 50 million years from now. Africa has collided with Europe, closing off the Mediterranean Sea. The Atlantic has widened, and Australia
has migrated north. Image courtesy of Dr. Christopher Scotese.

"The Mediterranean is the remnant of a much larger ocean that has closed over the last 100 million years, and it will continue to close," he said. "More and more of the plate
is going to get crumpled and get pushed higher and higher up, like the Himalayas."

Australiais also likely to merge with the Eurasian continent.

"Australia is moving north, and is already colliding with the southern islands of Southeast Asia," he continued. "If we project that motion, the left shoulder of Australia gets
caught, and then Australia rotates and collides against Borneo and south China -- sort of like India collided 50 million years ago -- and gets added to Asia."

Meanwhile, the Americas will be moving further away from Africa and Europe as the Atlantic Ocean steadily grows. The Atlantic sea floor is split from north to south by an

underwater mountain ridge where new rock material flows up from Earth's interior. The two halves of the sea floor slowly spread apart as the ridge is filled with the new material, causing
the Atlantic to widen.
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Figure 1. Thermal history prediction for four combinations
ofheat flow scaling and internal heat production (see Ref. 17 for
modeling detail). The new scaling of plate tectonics predicts rel-
atively constant heat flux independent of mantle temperature,
whereas classical scaling predicts higher heat flux for hotter man-
tle. The Urey ratio is a measure of the amount of heat-producing
elements in the mantle, and the chemical composition models
of Earth suggest that its present-day value { Ury, = H{O)/Q(0)) is
relatively low, ~0.3.'* Constant heat flux with a low present-day
Urevy ratio (selid) is the only one that can reproduce the observed
concave-downward thermal history with an average cooling rate
of ~100 K Ga™! ( circles).?” In this prediction, Earth was warming
up during the first one billion yvears; such a situation is possible
with the efficient cooling of the magma ocean.®® Classical scal-
ing with a low Urey ratio results in thermal catastrophe (gray
line). Classical scaling with a high Urey ratio (gray dashed line)
can reproduce a reasonable cooling rate, but a thermal history
is concave upward. Constant heat flux with a high Urey ratio
(dashed line) results in too cold a thermal history.


http://people.earth.yale.edu/sites/default/files/korenaga12b.pdf
http://people.earth.yale.edu/sites/default/files/korenaga12b.pdf
http://people.earth.yale.edu/sites/default/files/korenaga12b.pdf

Y primary thermal cracks !

E secondary cracking caused by :‘
gh residual stress and

viscous lower half

(http://people.earth.yale.edu/sites/default/files/korenagal2b.pdf)

g1/21.11

Figure:2, chematclsttionfo cheoogclvohtionvihinaphteunderoceans.”Optimallseofheml s el
i conling lteisachieve by cscadecrack systenprimar cracks), Ay esidual s willeventually berelased by secondary
crackpropagation i pactial crac eling by hllowsepentiizafon siss the pressur of traped sete fo ithosttcpreste
The it partofplate e o trong temperafure-dependent viscosiy canths b prvasvely weakened by thermalceacking and
sUbsequen hydrtion,


http://people.earth.yale.edu/sites/default/files/korenaga12b.pdf
http://people.earth.yale.edu/sites/default/files/korenaga12b.pdf
http://people.earth.yale.edu/sites/default/files/korenaga12b.pdf

5555&‘}&&

51 21.12 n
CONVERGENT ONWMERGENT CONYERGENT CONTIMENTA L
FLLTE BOUNDORY FLATE EQUNDMLRY PLATE BOUNDLRY RIFT ZQNE
[ -/ [¥oung Di‘hrgantl
IELAND TRA4NEFORM OCEANIC EPREADING Flats Boundary)
FLLATE BOQUNDA RY RI10G E

4 RC

(http://sciencel.nasa.qgov/science-news/science-at-nasa/2000/ast06oct 1/)

su 21.12 2


http://science1.nasa.gov/science-news/science-at-nasa/2000/ast06oct_1/
http://science1.nasa.gov/science-news/science-at-nasa/2000/ast06oct_1/
http://science1.nasa.gov/science-news/science-at-nasa/2000/ast06oct_1/
http://science1.nasa.gov/science-news/science-at-nasa/2000/ast06oct_1/
http://science1.nasa.gov/science-news/science-at-nasa/2000/ast06oct_1/
http://science1.nasa.gov/science-news/science-at-nasa/2000/ast06oct_1/
http://science1.nasa.gov/science-news/science-at-nasa/2000/ast06oct_1/
http://science1.nasa.gov/science-news/science-at-nasa/2000/ast06oct_1/
http://science1.nasa.gov/science-news/science-at-nasa/2000/ast06oct_1/
http://science1.nasa.gov/science-news/science-at-nasa/2000/ast06oct_1/
http://science1.nasa.gov/science-news/science-at-nasa/2000/ast06oct_1/
http://science1.nasa.gov/science-news/science-at-nasa/2000/ast06oct_1/
http://science1.nasa.gov/science-news/science-at-nasa/2000/ast06oct_1/
http://science1.nasa.gov/science-news/science-at-nasa/2000/ast06oct_1/
http://science1.nasa.gov/science-news/science-at-nasa/2000/ast06oct_1/

