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INTRODUCTION

Standing like lonely sentinels off ragged
coastlines, sea stacks are among the
most dramatic and photogenic features
of our planet's ever-changing shoreline.
These isolated pillars of rock, rising
vertically from the ocean, capture the
imagination of geologists,
photographers, and travelers alike. But
beyond their striking beauty, sea stacks
tell a powerful story of relentless natural

forces, deep time, and the constant
reshaping of the Earth's crust. If you
have ever wondered, what is a sea
stack, the answer lies in a fascinating
journey of erosion, wave energy, and
geological resistance. This article will
explore the formation, characteristics,
ecological significance, and cultural
allure of these remarkable coastal
monuments, offering a complete guide
to understanding one of nature's most
impressive sculptures.

WHAT IS A SEA STACK? A CLEAR
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DEFINITION

A sea stack is a steep, often vertical
column of rock that stands isolated in
the sea, separated from the mainland by
water. Typically formed from resistant
rock such as basalt, granite, limestone,
or sandstone, sea stacks are the
remnants of a former cliff or headland
that has been worn away by the
constant action of waves, wind, and
chemical weathering. They can range in
height from just a few meters to
towering spires that reach over 100
meters above the water. While they
appear solid and permanent, sea stacks
are inherently temporary features on a
geological timescale, destined to
eventually collapse under the same
forces that created them. Understanding

what is a sea stack requires
appreciating that it is essentially a
snapshot of an ongoing process of
coastal erosion.

THE GEOLOGICAL FORMATION OF
SEA STACKS

The creation of a sea stack is a multi-
stage process that can take thousands of
years. It begins with the constant assault
of ocean waves on a rocky coastline,
particularly where the rock is not
uniformly hard.

Step 1: Wave
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Attack on a
Headland

Wave energy is rarely uniform along a
coastline. Headlands, which are
projections of land jutting out into the
sea, bear the brunt of this energy. As
waves crash against a headland, they
exploit weaknesses in the rock, such as
cracks, joints, faults, or zones of softer
material. Over time, this focused erosion
cuts into the headland, particularly along
lines of weakness.

Step 2:

Formation of a
Sea Cave

As waves continuously erode a
weakness, a hollow is carved out,
forming a sea cave. These caves can
grow surprisingly deep and wide,
especially if the rock contains a soft
layer or a major joint. The hydraulic
pressure of waves compressing air inside
the cave further weakens the rock,
accelerating the process.

Step 3: Creation



of a Natural Arch

If a sea cave is carved all the way
through a narrow headland, or if two
caves erode toward one another from
opposite sides, they eventually break
through to form a natural arch or sea
arch. At this stage, the arch is still
attached to the mainland at both ends.
The arch is a spectacular but ephemeral
feature, with its roof thinned by erosion
from above (rain, frost) and below (wave
action).

Step 4: Collapse

of the Arch

As the arch continues to widen and its
roof thins, it becomes structurally
unstable. Eventually, gravity wins. The
roof of the arch collapses under its own
weight or is broken apart by storm
waves. This collapse leaves behind a
pillar of rock standing apart from the
cliff: the sea stack. The former
landward side of the arch erodes back,
leaving the stack isolated.

Step 5: The Final
Stage - Erosion
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and Collapse of
the Stack

Once formed, the sea stack itself is
subject to the same relentless forces.
Waves undercut its base, creating a
notch that increases instability.
Weathering from rain, wind, and salt
crystallization weakens its structure.
Eventually, the stack will topple or erode
to a stump, a low, wave-washed platform
known as a wave-cut platform or rock
stump. This final stage completes the
cycle of coastal erosion.

KEY FACTORS THAT INFLUENCE
SEA STACK FORMATION

Not every coastline produces sea stacks.

Several factors must align for these
features to develop.

* Rock Type and Hardness: Sea
stacks are typically composed of
rock that is more resistant to
erosion than the surrounding
material. Differential erosion is
key. A hard volcanic dike cutting
through softer sedimentary rock is
a classic setting.

e Presence of Weaknesses: Joints,
faults, bedding planes, and
fractures provide the initial
pathways for wave attack. Without
these lines of weakness, a
headland might erode uniformly
rather than forming caves and
arches.

* Wave Energy: High-energy



coastlines with powerful waves,
such as those facing prevailing
winds and open oceans, are more
likely to produce sea stacks. The
constant pounding accelerates the
erosion process.

Tidal Range: A moderate to large
tidal range exposes different parts
of the rock to wave action at
various times, broadening the
zone of erosion and contributing to
the undercutting that topples
stacks.

Coastal Orientation: The angle
at which waves strike the coast
influences where erosion is
concentrated. Headlands that
directly face dominant wave
direction are particularly
vulnerable.

FAMOUS SEA STACKS AROUND
THE WORLD

Sea stacks are found on every continent,
but some have become iconic landmarks
known for their size, shape, or cultural
significance.

The Twelve
Apostles,
Australia

Perhaps the most famous collection of
sea stacks in the world, the Twelve
Apostles rise from the Southern Ocean
along Victoria's Great Ocean Road.
These limestone stacks, standing up to
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50 meters tall, were once part of the
mainland cliffs. Continuous erosion has
isolated them, though the number of
visible stacks is less than twelve. Their
golden color at sunrise and sunset
makes them a magnet for
photographers.

Old Man of Hoy,
Scotland

Located on the island of Hoy in Orkney,
the Old Man of Hoy is a spectacular
137-meter (449-foot) sea stack of red
sandstone. It is one of the tallest sea
stacks in the British Isles. Its slender,
almost human-like silhouette has made
it a legend in Scottish folklore. It is a
challenging climb for experienced

mountaineers.

DUn Briste,
Ireland

Off the coast of County Mayo in Ireland,
Dun Briste (Irish for "broken fort") is a
magnificent sea stack of Carboniferous
sandstone and shales. It rises about 50
meters from the Atlantic. The stack was
once part of the mainland, and it retains
the horizontal strata of the adjacent
cliffs, providing a clear lesson in
geological history. It is also a haven for
seabirds.



Haystack Rock,
Oregon, USA

Located on Cannon Beach, Haystack
Rock is a 72-meter (235-foot) sea stack
of basalt. It is a remnant of ancient lava
flows that filled a river canyon. During
low tide, visitors can explore the tide
pools at its base, which teem with
marine life. It is one of the most
recognizable landmarks on the Oregon
Coast.

Kicker Rock,

Galapagos
Islands, Ecuador

Also known as Leén Dormido (Sleeping
Lion), Kicker Rock is a towering volcanic
tuff sea stack that rises dramatically
from the ocean. It is shaped like a
sleeping lion from certain angles. The
waters surrounding it are rich with
marine life, including sharks, sea turtles,
and sea lions, making it a premier
snorkeling and diving destination.

ECOLOGICAL IMPORTANCE OF
SEA STACKS

Sea stacks are not just geological
curiosities; they are vital ecosystems.
Their isolated, often inaccessible nature
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makes them safe havens for a wide
variety of wildlife, particularly seabirds.

marine creatures, creating a
localized biodiversity hotspot.

. . . * Vegetation Growth: The tops of
e Seabird Nesting Colonies: The

steep, cliff-like faces of sea stacks
provide ideal nesting sites for
seabirds like puffins, guillemots,
razorbills, gannets, cormorants,
and storm petrels. These sites are
often safe from ground predators
such as foxes, rats, and feral cats,
which is crucial for successful
breeding.

Marine Life Habitats: The
underwater base of a sea stack
creates a unique habitat. The rock
provides a substrate for algae,
barnacles, mussels, and sea
anemones. In the deeper waters,
the stack can attract fish and other

larger sea stacks can accumulate
soil from bird guano and decaying
plant matter, allowing hardy, salt-
tolerant plants to take root. These
plant communities, though often
sparse, can include unique coastal
species and provide additional
habitat.

Genetic Isolation: The isolation
of sea stacks can lead to
interesting evolutionary pressures
on the species that live there,
sometimes resulting in localized
adaptations.

HUMAN INTERACTION: CULTURE,



CLIMBING, AND CONSERVATION

Throughout history, sea stacks have held
a powerful place in human culture. They
frequently appear in folklore, often
associated with giants, lovers, or spirits
turned to stone. In some cultures, they
were used as lookout points, hermitages,
or even natural fortresses. The Stac an
Armin and Stac Lee in Scotland were
historically scaled by daring seabird
hunters (guga hunters) who harvested
gannet chicks for food and oil.

Today, many sea stacks attract climbers
seeking challenging routes. Climbing a
sea stack, such as the Old Man of Hoy,
requires not only technical skill but also
careful timing with tides and weather.
This recreational use, however, must be
balanced with conservation, especially
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during bird nesting seasons when
disturbance can cause significant harm.

Conservation efforts in many regions
now protect sea stacks as part of
national parks, marine protected areas,
or nature reserves. Restrictions on
landing, climbing, and proximity during
breeding seasons help ensure that these
fragile ecosystems remain viable for
future generations.

THREATS TO SEA STACKS

While erosion is natural, certain human-
induced factors can threaten sea stacks.

e Climate Change and Sea Level
Rise: Rising sea levels can
submerge the base of sea stacks,
altering the erosion regime and
potentially accelerating their
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collapse. More frequent and
intense storms due to climate
change can also increase wave
energy reaching the stacks.
Coastal Development:
Construction of seawalls, jetties,
and other coastal structures can
alter sediment flow and wave
patterns downstream, potentially
affecting the erosion and stability
of sea stacks further along the
coast.

Human Disturbance:
Uncontrolled tourism,
unauthorized climbing, and noise
pollution can disrupt the wildlife
that depends on sea stacks for

breeding and resting. Trampling of

fragile vegetation on stack tops
can cause permanent damage.

e Pollution: Oil spills and marine
debris can coat the rock surfaces,
harming the intertidal life and
seabirds that rely on the stacks.

CONCLUSION

So, what is a sea stack? It is far more
than just a rock in the ocean. It is a
dynamic and temporary monument to
the relentless power of nature. From its
origins as a tiny crack in a headland to
its final collapse as a wave-washed
stump, a sea stack embodies the
constant geological dance between land
and sea. These isolated towers are not
only visually stunning but also serve as
critical refuges for wildlife, natural
archives of geological history, and
sources of wonder for all who encounter
them. Whether you have seen the



towering Twelve Apostles or the solitary
Old Man of Hoy, you have witnessed a
masterpiece in progress — a reminder
that our coastlines are alive, changing,
and endlessly fascinating. Next time you
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see a sea stack, pause to appreciate the
immense timescale and the elemental
forces that shaped it, and remember
that it is a fleeting, precious part of our
planet's heritage.
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