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General

With their often unique flora, fauna and delicate speleothems, caves constitute one of the rarest 
and most fragile environments on Earth.  Bermuda has one of the greatest concentrations of caves.  
Considering the thousands of years required to form the fragile and beautiful speleothems we all 
have an obligation to preserve them for future generations.  

Unfortunately many caves have already been damaged or destroyed by the actions of man.
  

Formation of Caves

In order to appreciate caves fully, it is useful to understand how and why they are formed in 
Bermuda.

Bermuda has a volcanic basalt core, which 
is covered with a thin veneer of limestone. 
Volcanic rocks are buried 30 - 115 metres 
below limestones and are not exposed.  
The limestones are of two types (1) marine 
limestones and (2) aeloian (wind blown) 
limestones.  Both types of limestone are made 
from sediments.  Marine organisms extract 
calcium from sea water to make their body 
parts.  After death these shells and skeletons 
are broken down by the action of waves to 
form sediment.

Low sea level
(cold, glacial periods)
As sea level began to fall, exposure of the 
platform enabled the marine sediments to 
be eroded and blown up into large dunes.  
They were cemented (hardened), to become 
aeolian limestones. New dunes formed to the 
seaward side of the old ones.  Caves formed 
in both the marine limestone and in older 
aeolian limestone.

During the great ice age i.e., the past 1.5 million years the sea level rose and fell at least 5 
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High sea level
(warmer interglacial periods)
Most caves are now drowned or partially 
drowned by seawater.  Some stalagmites  
on cave floors are now under water.   Caves 
in older aeolian limestones may collapse 
forming dolines  or sink holes.

Where are the oldest limestones?
Bermuda has one of the greatest concentrations of caves in the world.  The area at the eastern 
end of Harrington Sound is one of the most important.  Here the oldest limestone, Walsingham, 
in which caves are found, is exposed at the surface.
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Over time Bermuda’s aeolian limestone changes from dunes of loose sand into hard limestone.  
This is called diagenisis and takes place chemically.

Percolating fresh water 
flows between poorly 
cemented sand grains.  
This is called vadose 
flow.  Limestone is porous.  
First the contact points 
become cemented and 
over time, pore spaces fill 
in with redeposited calcium 
carbonate.

The older limestones 
lose their grain definition, 
but  develop jo ints 
(cracks).  Water now 
flows down preferred 
channels and joints and 
dissolves voids, which 
may become caves.

In present day Bermuda the 
surface alignment of joints is 
either a N.E./S.W. trend, or a 
N.W./S.E. trend.  Why this is, 
scientists are not sure but it is 
probably due to the stress the 
crustal rock receives as the 
plates separate from the Mid 
Atlantic ridge.  Most caves in 
Bermuda show a similar trend 
in their alignment.
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Water seeping downwards will stop when it reaches an impermeable layer.  In the aeolianites  this 
will be the level saturated with salt water, and fresh water will rise and fill in the pores and joints 
above the salt water,  to form a fresh water “lens’.  Caves form along the boundary of the saturated 
and non-saturated layer of fresh water.  Fresh water continually flows outward (towards the shore), 
a movement called phreatic flow.  The horizontal nature of many caves suggests this method of 
formation by phreatic water dissolving limestones.

Many caves in Bermuda have mounds of rubble in their chambers from roof collapse.  In this way 
caves ‘migrate’ towards the surface, where eventually a sink hole may result.  It is useful to think of 
caves as dynamic entities rather than just  holes in the ground.  Some parts of caves may become 
more active from  percolating and dripping water while other parts may become dormant.  They 
are always changing in subtle ways.
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After solution, a secondary phase is the decoration of caves with a variety of calcite (re-deposited 
chrystaline calcium carbonate) forms.  These are called speliothems, and take thousands of years 
to form.

Cave Ecology

The entrances to caves, especially sink holes, and caves themselves provide unique habitats, 
where conditions of light, temperature, water salinity and air currents are relatively stable.  Many 
rare species of plant and animals are found in caves or close to the entrances.  Cave animals are 
adapted to dark conditions i.e. are blind and lack pigmentation.  Such animals are called troglobites 
and carry out their life cycle in caves, while troglophiles may be found in suitable habitats outside 
caves.

Economic, Social & Scientific Importance of Caves
Caves are important tourist attractions.  Each year,  200,000+ tourists visit  the Crystal Caves,  
Leamington Caves, Prospero’s Cave and Devils Hole  spending $2.5 million.  Over 30 Bermudians 
are directly employed in these businesses.  Cave related attractions make a significant contribution 
to the islands economy.
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Recreational cave exploring, whether organised by groups or not, differs from other sports in 
that it is intentionally little publicized.  This ensures misuse or abuse of caves by individuals, who 
are not fully aware of the conservation and safety problems involved, will not cause irreparable 
damage.  If you do explore caves take sensible precautions - inform someone on the surface of 
your whereabouts, take extra lights, food and water.

  Remember and take heed of the cave explorer’s motto:

   Take nothing but pictures.
   Kill nothing but time.
   Leave nothing but footprints. 

  Your participation in preserving caves is important.

Important scientific studies involving both geology and palaeontology (study of fossils) are still 
continuing.  Studies, involving marine and terrestrial life forms have recently described over 60 
new, previously undiscovered endemic life forms.

Controversy still exists about the exact formation of caves.  Continued study will produce better 
understanding and wider appreciation of their worth.

Destruction of Bermuda’s Caves
Caves are destroyed by the actions of man. There are four threats; 

1. filling and quarrying
2. water pollution
3. dumping and littering
4. vandalism

List of Some Destroyed Caves

Wilson’s Cave; Govt. quarry - Bulldosed shut
Penistons Cave; Govt. quarry - filled
Wilkinson Quarry Cave; quarrying
Kindley Field Cave ; Excavated and later destroyed
Tuckers Island Caves; filled,U.S.Naval Annex
North Bastion; Dockyard construction
Cave island; Airport construction
Two Caves; Westgate Prison construction

Numerous other caves have been filled or destroyed during construction of hotels, golf courses 
and private residences.
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Cave Terms
Names of some of the things you might see in a cave:-

Limestone The kind of rock that Bermuda’s caves are made from.
 
Stalactites Icicle-shaped rock pieces, hanging from the ceiling.
 
Stalagmites Icicle-shaped rock pieces, pointing up from the floor.  They are usually   
thicker than the stalactites.
 
Columns Thick posts that are made when a stalactite and stalagmite grow 
together.
 
Soda straws Hollow, tubular stalactites that look like drinking straws.  Soda straws
 may be up to 2 m or more in length, but walls are less than 1 mm thick.

Helectites Strange little twisting rock fingers that grow out of stalactites and
 sometimes from walls and other places.  Small, delicate and twisting.
 Water seeping very slowly through minute central canals.  Calcite
 deposited at tips.
 
Gypsum Flowers Pretty rock crystals that look like flowers. They are usually white.
 
Angel Hair Thread-like thin cyrstals of rock, they are very delicate.
  
Flowstone Smooth rounded rock masses deposited when films of water flow down
 the walls of a cave.

Rimstone dams Wall-shaped deposits on the cave’s floor that impound small pools of
 water.
 
Draperies Sheets of hanging flowstone that look like pieces of cloth or curtains.
 
Bacon Rind Draperies that have bands of colour in them causing them to look like
 the bacon you eat.
 
Popcorn Bunches of little rock bumps shaped like popcorn.  A lot of it is often
 found together.
 

Some possible solutions and recommendations:

1) Establish cave reserves. Either Government or private organisations can
  do this

2) Place entrance gates. Regulates visitors and protects against vandalism

3) Oppose the sale of speliothems. Their display and sale encourages vandalism

4) Support protective measures. laws are needed to protect caves.  At present
  Bermuda has no laws to protect caves

5) Clean and restore overused caves.

6) Assist cave owners in protecting their
 caves.
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Calcite A mineral composed of calcium carbonate, precipitated by drip-water in
 the caves.  Most of the formations in the cave are made of calcite.
 
Breakdown Chunks of rock that break off from walls and ceilings when the cave 
starts
 to fall apart.  This takes a long time. 
 
Dome A scooped out ceiling in a room.  It looks something like the inside of a
 bowl.
 
Phreatic Passage Passages formed by water dissolving limestone. This happens under
 water and is happening today under many of our lakes and rivers.
 
Vadose Passage Passages cut through limestone by running water.  This usually
 happens in open air.
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