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How deep have
we ventured into
Earth towards
the core?

Words by Ailsa Harvey
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U

sually, when humanity lacks
knowledge, we feel the need to explore
new territory. We can do this by
travelling or finding new tools to uncover the
answers. Some environments are easier to
explore than others, regardless of distance.
In fact, during the 1960s and 1970s we set foot
on the Moon hundreds of thousands of miles
away, before we’d even explored a few tens of
miles beneath the Earth’s crust.
We have become incredibly familiar with
the Earth’s surface, inhabiting the majority of
it without that much insight into the geology
below. However, what lies beneath us is a
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question scientists have pondered and
theorised about for centuries. Without seeing
it, modern technology has allowed us to
determine the structure of the Earth by
studying seismic waves and how they travel
through its layers. Even interpreting the
results of this relatively accurate method
doesn’t display the full details of what is
down there, however. This was one of the
reasons we began drilling.
Many of our planet’s deepest holes were
created by humans for the purpose of
extracting minerals or conducting science
experiments. Some are carved by nature and

others have been bored into the ground
purely out of curiosity. Although we’ve set
ourselves the goal, humans have never
reached Earth’s mantle, which takes up 84
per cent of Earth’s volume.
Employing a team to hack into the ground
might seem like a simpler way to learn about
the insides of our planet than analysing data
from waves. But by digging we have been able
to confirm if our theories were accurate. This
is a selection of the deepest locations
discovered on Earth, each with a history of
providing us with valuable materials or
crucial information about our planet.
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DID YOU KNOW? At 180 degrees Celsius, the bottom of the deepest hole dug was twice as hot as scientists’ predictions

WORLD’S
DEEPEST

Source: Wiki/Rakot13

Narrow
entrance

Kola Superdeep Borehole RUSSIA
Depth 12,262 METRES
The Space Race was a well-documented Cold
War competition between the US and Soviet
Union to be the first to send humans into space,
exploring further than we had ever been. But
this isn’t where their racing stopped. While
these nations were looking to the stars, they also
challenged each other in attempts to be the first
to dig as far into the Earth as possible. Their
main aim? To reach the mantle.
Neither would get this far, but what the Soviets
did achieve was producing the deepest hole in
the world: the Kola Superdeep Borehole. This
thin, tunnelling path divides into multiple
routes, with the deepest reaching over 12,000
metres down. That’s around one-third of the
distance through the continental crust.
The attempt also provided access to more
geological data of Earth than a dig had ever been
capable of. They discovered that the granite rock
continued for the entire depth covered, while
before this scientists anticipated a change to
basalt at around 3.7 miles. Another big discovery
came when they retrieved
fossils that had survived in
extreme conditions for
over 2 billion years.

Only 23
centimetres in
diameter, the
drill left behind
a narrow yet
extensive hole.

The Kola Superdeep Borehole’s entrance has
been welded shut, but often attracts visitors

12,000 metres down
How the Soviet Union embarked
on this 24-year drilling project

1970
Drilling begins
On 24 May the drill
entered the ground on
the Kola Peninsula.
Among those working
at the rig were
scientists waiting for
rock to be returned to
the surface for analysis.

Fossil find
Regarded as one of the most intriguing
discoveries, researchers at the rig found
microscopic plankton fossils in the rock,
retrieved from 6,700 metres down. Found
in organic compounds, they’d survived in
very high temperatures and pressure.

LONG
DIVE

The Kola Superdeep
Borehole reaches 1,000
metres further than
the deepest point in
the oceans

1984
Equipment failure
The year respite caused the
drill string to break and
other equipment to rot.
They left this borehole and
started drilling in a new
direction from an existing
7,000 metre mark.

1992
Retreat

1983
Take a break
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The operation was
officially declared
over after it was
decided that it was
too difficult to
continue drilling in
the softer, hot rock.
The longest branch
was named SG-3.

Ecstatic at having
reached the
12,000-metre mark,
the team decided to
stop drilling for a
year in celebration.

1989
Return to
the depths

The Kola Superdeep Borehole
drilling installation, in 1986
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1989 Drilling ceased
Gaining a final 262 metres, the operation had to be
stopped. The equipment had reached temperatures it
was not prepared for – above 180 degrees Celsius.
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It took the workers
five years to make
the distance back
to 12,000 metres.

How It Works 029

TECHNOLOGY
The IceCube
Observatory was
completed in
December 2010

DIGGING FOR
DIAMONDS
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DEEP
SPACE

IceCube has detected 28
neutrinos that
originated outside of
the Solar System

Mir mine EASTERN SIBERIA
Depth 525 METRES

Used as an open-pit diamond mine
between 1957 and 2001, closing for good
in 2004, Mir mine provided 10,000,000
carats (2,000 kilograms) of diamond
annually. The estimated value to have
been extracted from this mighty hole is
over £13 billion ($17.3 billion). When it
was being dug, the extreme climate
slowed progress, with the ground being
frozen solid for seven months of the
year. During the winter season, those
working on this mine had to thaw the
ground with jet engines before using
dynamite to move the earth.
Now that space has been cleared,
how can it be put to use as its diamond
abundance continues to decrease?
There are potential future plans to
build homes in this pit, converting it
into a city of the future. The domed city
of Mir is a design to convert the hole
into a luxury self-contained city. If this
goes ahead the 1,100metre opening will
be covered in a
huge glass
dome, have
apartments
Helicopters are banned
lining the
from flying over Mir
mine’s walls
mine due to rumours
and house
that it can suck in
a central
aircraft
green space.

SUBSURFACE
SCIENCE

IceCube Neutrino Observatory ANTARCTICA
Depth 2,820 METRES

Sometimes large-scale operatiions are
needed in order to obtain deta
ailed
information about something tiny.
Neutrinos are chargeless partiicles that
have no mass, and despite being the
e universe
most abundant particles in the
are close to impossible to obse
erve. Solid
ice was removed down to 1.5 miles
m
below
o detect
Antarctica’s surface in order to
these particles, which are man
ny billions
of times smaller than a grain o
of sand.
Most of the work carried out in
n the
IceCube Neutrino Observatory
y takes
place underground. Here the neutrinos
n
can be detected and studied w
without the
interference of cosmic rays or other
o
background radiation.

NO-FLY
ZONE

IceCube Lab
The laboratory above ground
is a fraction of the size of
what’s below. Located
centrally at the top, this is
where the data is collected.

80 stations
Stations at the
surface each have
cosmic ray detectors,
ensuring that any
signals detected
aren’t from
background
interference.

Lowering
equipment
When the sensors
and strings were
lowered into the ice,
individual holes
were melted using a
hot-water drill. Then
the sensors were
positioned between
1,450 and 2,450
metres down.

Detecting
neutrinos
© Getty

How this underground observatory
operates deep beneath the
g Antarctic surface
freezing

The mining town of Mirny is home to
40,000 people
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86 strings
Stretching the length of the hole, these strings
hold spherical optical sensors at different depths.
With 60 sensors on each string, they collect data
from 5,160 locations within the observatory.

Low-energy detection
Eight strings placed at the centre
are specifically designed to detect
signals below observable energies.
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DID YOU KNOW? Andros Island in the Bahamas has the highest concentration of blue holes, home to at least 228 of them

COLLAPSE OF THE RICHEST HOLE
Bingham Canyon Mine UTAH Depth 1,210 METRES
18 miles away from Salt Lake City, Utah, the
ground gives way to Bingham Canyon Mine.
Created in order to extract valuable copper,
gold, silver and molybdenum for producing
steel alloys, the mine became known as ‘the
richest hole on Earth’, as it produced billions
of dollars worth of materials.
Although enormous cavities appear
impressive, removing this volume of land
can make the surrounding earth much less
stable. In April 2013 the hole caused the
largest non-volcanic landslide in North
American history. Around 70 million cubic
metres of land cascaded into the centre.
Fortunately, while the scale of the landslide
was shocking, the event itself was foreseen.
Mining operators had installed a radar
system that had detected the change in
stability, and were able to evacuate the
death trap in time.

COPPER CHASM

HUGE
TREMOR

Bingham’s landslide was
big enough to be detected
by seismic networks
designed for
earthquakes

Chuquicamata mine CHILE Depth 1,100 METRES

Not only does this mine boast impressive
depth, it’s also one of the largest open-pit
copper mines. With 140,000 tonnes of ore
being mined and treated each day,
Chuquicamata has been the source of a quarter
of Chile’s copper for over a century. Copper had
been mined here for years, but in 1911 this
large-scale modern mine was created. It has
only increased in depth since. Next to this
gaping pit in the Atacama Desert is a small,
abandoned mining town where the early
miners who created this hole used to live with
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This aerial photograph shows the aftermath of
the Bingham Canyon Mine landslide

THE OCEAN’S
HOLLOWS
Dragon Hole
SOUTH CHINA SEA
Depth 300 METRES

The deepest known holes were
made by humans, but nature itself
is capable of producing its own
mighty sinkholes. Of those
discovered, the one that reaches
farthest underground can be found
in the Paracel Islands, 250 miles
away from central Vietnam. Also
called the Sansha Yongle Blue Hole,
the blue hole is home to 20 fish
species in its top half, yet is lifeless
past the 200-metre mark. This is
because there is such little oxygen
at its base. Blue holes were created
during the Ice Age, when glacial
runoﬀ dissolved the limestone
ground. This produced giant holes
in the Earth, and when the glaciers
finally melted through, the holes
were filled with water.

ROBOT
DIVER

their families. Now it’s deemed too
dangerous due to dust in the air.
The mine is currently at its
The deepest blue hole
maximum depth, being too large,
was discovered in 2015,
old and dangerous to continue
and an underwater
growing as an open pit. Instead a
robot was sent in to
project is underway to convert it
investigate it
into the world’s largest underground
mine. Inside, on the layered paths
gradually leading down the walls, trucks as
tall as two-storey houses work to haul the
copper from the deepest points.

Blue holes get their name
from the contrasting dark
shade of blue, signifying
much deeper water

SPOOKY
FIND

The mummy of a miner
from 550 AD was
discovered in the
ground at
Chuquicamata
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Chuquicamata mine is
over 1.8 miles wide
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