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A load is placed on the
surface of the Earth.

The continental shelf is the top surface of a
passive-margin basin. The sediment of the
basin overlies stretched lithosphere.

Lithosphere is
relatively rigid
and cannot flow.

Lithosphere bends while
asthenosphere flows.

Asthenosphere
is relatively soft
and able to
flow.
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8. The Continental Drift
Principles of the plate tectonics
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Lithosphere thickens
away from the axis.

Mid-ocean

TRANSFORM

No new plate forms, and no
old plate is consumed.

Transform fault




FLOOR SPREADING
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< The youngest oceanic
* crust occurs along the

Youngest ocean floor ridge axis.

Youngest ocean floor

NO OPEN SPACE!
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CONCEPT Subductlon is the smkln process

of a Iate under another

New trench forms & N “’;\w '
‘-Q\ﬁ-;.’- ‘ .

The downgoing plate
slowly sinks down, into
the asthenosphere.




8. The Continental Drift
Convergent plates
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Marine sediments get scrapt into
. a wedge-shaped accretionary
‘ prism.

| Melting of subducting
lithosphere induce the formation
| of a volcanic arc.
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8. The Continental Drift
Convergent plates

Volcanic

= ,,45 island arc
Ty Trench




8. The Continental Drift
Convergent plates

Marginal sea (back-arc basin)
due to extension

Volcanic
island arc
Trench

Back-arc Basin
(sea-floor spreading)

50°W 40°W
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Subducting plates “drags” the
overriding plate inducing extensional
stress in the back-arc basin with the
consequent sea-floor spreading.
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Note that the transform

is only between X and Y.

The plate at point 1 is
younger than at point 2.

Note that slip on a transform
does not offset the ridge axis.

Ridge axis

Time 1 |




8. The Continental Drift

Transform plate boundaries
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8. The Con

tinental Drift

Special locations

CONCEPT: Hot spots
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A volcano forms on a moving | Active hot-spot
plate above a mantle plume. volcano #1
—

The first volcano moves
off the plume and dies.

Lithosphere

Plate movement carries
each successive volcano
off the hot spot.




8. The Continental Drift
The puzzle of tectonic plates
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Permian-Triassic boundary (250Ma)
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New sediment
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: (a) Subductlon consumes an oceanic plate until
two continents collide.

(b) After the collision, the oceanic plate detaches
- and sinks into the mantle. Rock caught in the
collision zone gets broken, bent, and squashed and
forms a mountain range.

Time 1: Before
(a)

Continental collision is the final part of the
subduction process

Suture Collisional

mountain belt

hthosphere :
_1 Time 2: After
(b)



8. The Continental Drift
What drives plate motion?

Old hypothesis = Convective flows in the asthenosphere drag the
plates

1 - Ridge-push force = gravity push apart the ancient lithosphere

2 - Slab-pull force = subducting plate (slab) pull down the above
lithosphere

Trench

Mid-ocean ridge Abyssal plain

Slope \/L/\

Sinking
slab

“Ridge push

“Slab pull”

a




CHAPTER 4 of the TEXTBOOK:
~The Way the Earth Works: Plate Tectonics ,
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