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THE TWELVE APOSTLES
are large limestone stacks which were
formed as a result of erosion by rain,
winds and wild seas. They are located
along the spectacular Great Ocean
Road in Victoria, Australia




Joint Bedding

Submerged beach

Low B :
tide (high tide)

Waves
____,.I
. Wave erosion undercuts a
sea cliff, producing a notch
and a bench.

Deposition Wave-cut
of sediment bench

Erosion

Wave-cut bench
exposed at low tide.

(a) A wave-cut notch.

Sea cave
Wave-cut g

Gravel notch

beach

Future
sea stack (b) A wave-cut bench at the foot of the cliffs at Etretat, France.

Pillar Sea arch (c) Landforms of a rocky shore. Beaches collect in

Wave-cut embayments, whereas erosion concentrates at headlands.

bench Sea stacks

(d) Coastal erosion along Australia’s southern coast produced a sea arch (left). Eventually, the bridge will collapse, and only sea stacks will remain (right).
These two are among several that together are known locally as the Twelve Apostles.
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Great Lakes System Profile

Niqrm
Falls St. Lawrence River

Elevation: 20 ft. Elevation: 0 ft. Elevation: 0 ft.
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R AR NOAA ships and underwater robots measure depth with

hi-tech sonar. Data are turned into maps of the sea bed, like
XEARS this image of the entrance to Portsmouth Harbor, New Hampshire. 4

celebrating200years.noaa.gov
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Early Cretaceous
Zabargad Fm.

Miocene Abu
Dabbab Fm.

=

-Older
Limestone

~Modem reef front
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