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I have been asked to examine the cave that was discovered in Wilkinson's Quarry, 
Hamilton Parish, Bermuda in February 2002 and advise of my findings regarding
the cave and the circumstances surrounding it. The subject cave is located in
Wilkinson's Quarry in the position indicated in red on the following small scale plan
of the overall quarry.

The cave is in the Walsingham Formation (Pleistocene) below the terra rossa
palaeosol stratum (Castle Harbour Geosol) which is evident by the red clay geosol
that was above the rock surrounding this cave. These data are obtained from the
Government Geology Map which I found to be an excellent publication and this was
of much assistance enabling me to become familiar with the geology of the site and
the rest of Bermuda, very quickly.

The opening, giving access to the cave, was produced by the collapse of a quarry
machine in the very upper part of the cave. The cave has a global lenticular shape,
with a dip of about 45 degrees NNE. The length in the direction of this dip is
about 30 metres and a width ranging from 15 metres in the upper part to 25
metres in the lower part, next to a pond of tidal water. The depth of the void is 2
to 4 metres. The cave is divided into two parts by a stalagmitic formation (about 1
metre thick) roughly parallel to the dip. A 1:125 scale plan of the Quarry Cave and
related sections follow.

There are many formations inside the cave, mainly stalactites (partly soda-straws)
stalagmites, some columns and extensive flowstones. A large part of these
formations are broken, as a result of mechanical shocks due to the quarry operations, the collapse of the cover at the artificial entrance and subsequent vandalism. On some parts of the walls, along fissures, some helictites (length up to 20-30 cm in general) may be occasionally observed.

The Quarry Cave is definitely not comparable with Crystal Cave or Fantasy Cave by either scale or decoration from either the viewpoints of science or the casual
visitor. In global terms there is no scientific significance in this cave nor in any
other aspect. I cannot subscribe to any claim that this cave in the quarry equates
to Crystal Cave or Fantasy Cave. It is simply not so.

Before the quarry started, the cover above the cave was around 16 metres above
the southern (higher) portion of the cave and 32 metres above the northern
(lower). In the present conditions this cover has been reduced to about 2 metres
in the upper part, close to the entrance, and less than 7 metres above the lower
part, next to the tidal pond. These conditions are shown on the following section.

As already noted before, the cave discovered in the quarry was subject to a series
of prior movements possibly as a result of the erosion of clay deposits under the
flowstones and even earthquakes. Such phenomena occurred at different times
and they are quite evident in many of the blocks that have fallen to the floor. New
formations growing on such blocks give an idea of the time elapsed after the initial
breakdown.

The influence of the quarry operation (shocks produced by explosions and the
movement of heavy machinery) is also very evident. In fact, many blocks have fallen down recently, since the area is now unstable, and there are no new formations growing on them. Any visit to the cave is risky on account of the large and heavy blocks, which can fall and cause serious damage to people. The cave is characterized by a great number formations, particularly stalagmites and some eccentrics, some of which have broken recently.

During the first visit I carried out in June 2002, of different parts of the cave
from the entrance to the water surface, did not show the existence of any special
item of a scientific interest. For this reason, the cave had only an aesthetic value
but, unfortunately, many of the formations are broken. In order to safely admit
visitors to the cave, preliminary work aimed to release the heavy blocks in unstable
condition, would be necessary. Such an operation would be very expensive and
would probably produce further damage to the formations still in place.

In April 28, 2003 I visited the Quarry Cave again. More collapses and fractures
seem to have occurred in the meantime. In any case, a number of rock fractures
are very evident and confirm the situation of the instability of the cave. This
situation is clearly described by photos 1 and 2, facing the entrance, and photos 3,
4 and 5, still in the vicinity of entrance.

Rainwater is percolating freely into the cove on account of the fractures in the
very thin layer of rock above the void. On April 27, 2003 abundant rain occurred
in Bermuda (about 45 mm). A number of relatively important water flows were
detected in the cave as a result of small debris and terra rossa deposited in the
rimstone. These water flows occurred during the heavy rain. Subsequently, only
much-reduced dripping occurred. In photos 6 and 7 (facing the depth) the
rimstone filled with solid incoherent material can be seen as well as the small
washed round areas caused by successive drippings.

During my visit, only one day after the heavy rain, the dripping had nearly stopped as it is documented by the photos. This means that the cave is immediately accessible by water passing through the fractures in the rock layer above the cave.
I noted that in Crystal Cave the dripping was much more abundant at the same
time, with no evidence of rainwater rapidly passing through the strata above the
cave. The condition found in Crystal Cave is to be considered normal, and the
condition in Quarry Cave abnormal, since it is indicative of the existence of
multiple fractures in the strata above the cave.

Following these observations the cave appears to be dangerous on account of its
instability, as photos 8, 9 and 10 clearly confirm. Any visit into the cave must be
severely regulated and admitted only for evident important reasons, to avoid
unnecessary risks. For this reason the area above the cave should be kept
restricted and the presence of people not allowed while the cave exists.

I have not found special features, such as helectites, draperies, etc., in the cave,
which are not present in other caves of Bermuda, or other parts of the world.
Helictites draw the attention of any visitor on account of their structure, which
seems to defy the gravity, but those found in the Quarry Cave have absolutely no
special characteristic in comparison to those occurring elsewhere. Helictites and
draperies, which are less common than normal stalactites and stalagmites, are, for
instance, widespread in Crystal Cave where they are much appreciated by visitors.

Since a level of brackish water is reached in virtually any cave in Bermuda, this is
evidence of a brackish water table interconnecting the caves and the ocean. The
fauna is therefore moving freely and there is no evidence of any isolated "niche" to
be protected in particular.

Only two identifiable options are available;

1. Keep the cave

2. Allow the quarrying to continue

If the first option is chosen, and therefore the cave is to be saved, then the
following consequences will be faced;

- Any quarry activity in the immediate vicinity of the cave must be stopped. The
limestone still not quarried is abandoned and the corresponding part of the quarry
cannot be utilized for the planned afteruse.

- A permanent rigid control must be established to prevent people being involved in
the collapse of the cover above the cave, because this cover is severely fractured
and its thickness is much reduced (down to a couple of metres, in some parts).
Such a control will have to be kept in place forever.

- Since any visit to the cave is highly risky, the access must be strictly limited. In
fact, both some large blocks could crush visitors and some part of the roof
(ceiling) could collapse.

If the second option is chosen, and the cave is given up, the following consequences
will be faced;

- The operation of the quarry continues and no useful limestone is wasted

- The area of the quarry will be totally available for any future development
without any restriction. The advantage of not having any constraint for the future
planning is self evident.

- There are no ongoing problems of safety and liability. This is really a major issue
because the safety of the people is assured, since also a strict control may
occasionally fail and the possible consequences will be extremely serious.

Therefore, by summarizing the points described above, the advantage of the first
option would be the conservation of a cave half spoiled of its decorations and very
dangerous, while the disadvantages would be a large economical loss (quarry
stopped, area not to be used for any future purpose) and a serious problem of
safety to be faced by the implementation of a strict control. For the second
option, the advantages would be both the availability of the limestone still in place
as well as of the area cleared by the quarry; and finally a safety problem totally
solved since the source of heavy risks would be eliminated. The only disadvantage
would be the loss of a cave which, in its present condition, cannot have any use or
scientific value and is a source of risk.

CONCLUSION

A quarry operation leads rather frequently to the discovery of caves previously
unknown. When newly discovered caves have no special value (scientific, aesthetic.
etc.) they could be accurately surveyed and documented (samples, photos, videos,
etc.) and be successively destroyed by the quarry. This procedure is currently
adopted, for example in the Czech Republic, where caves discovered in quarries are
studied with scientific data obtained and then the quarrying proceeds.

Since there are no special scientific issues in the Quarry Cove, and a great part of
the formations have already been destroyed, when the cave itself was still
unknown, such a cave could be given up to the quarry operation. In addition to what
has been reported up to now, the consequences of stopping the quarry operation
must be emphasized. Such stopping would produce relevant consequences to the
local economy, which are not balanced by the value of the cave. As the rock above
the cave is so badly damaged it has absolutely no potential for use as a show cave.

On account of the heavy degradation and the destructions that have occurred,
Quarry Cave deserves no special reason to be preserved. With reference to the
organisms living in the tidal waters, the web of interconnected fractures below the
brackish water table, assures biota an access to the most suitable part of this web
in case of any local disturbance. Therefore, Quarry Cave, also considered as a
biotope, has no special reasons to be protected.

The existence of many large blocks, which can fall, and the intrinsic instability of
the cave, where important parts may collapse, are major dangers to the presence
of people inside the cave. The whole area above the cave should not be accessible
to people because serious collapses may occur suddenly without any warning. This
means that such an area must be fenced and kept under strict control forever to
assure an acceptable safe condition.

Many other caves exist in Bermuda with a number of special features, both
scientific and aesthetic. These caves represent a relevant patrimony of
underground environment accessible to visitors.

It is my duty and responsibility to advise that the rock above the Quarry Cave
constitutes a public danger and is a great liability. If the cave is retained it will be
necessary to prevent people, including trespassers, from gaining access to the area
above the cave. This will be very difficult, if not impossible, to do.

I have examined the formations in the Quarry Cave and can report that there is
nothing of scientific interest in these formations, which, on the other hand, are
bountiful in other Bermuda caves that I have inspected, in particular Crystal Cave
and Fantasy Cave. I have also had the opportunity to visit and inspect most of the
accessible Bermuda caves during my two visits to Bermuda.

For these reasons, and by taking into account all the consequences reported above
I recommend to avoid the conservation of a source of potential heavy risk, which cannot be supported by any reason of environmental protection because there is no
evidence of unique features deserving special attention.
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Arrigo A. Cigna
July 1st, 2003
Conservation of Bermuda Caves
In the April Conservation issue, I read a
note by Darcy Gibbons on an environmental
assessment of Bermuda's cave health.
Since I have some knowledge about
Bermuda's caves, I confirm that the degree
of pollution due to the high density of
population is sometimes high. From this point
of view a more effective action by the local
authorities to avoid dumping of sewage into
the ground would be very important.
On the other hand the "work of vandals"
(as reported in the caption of a figure) is the
consequence of the operation of a quarry,
just above a cave, when its existence was
absolutely unknown and, therefore, cannot
be called vandalism.
Real vandalism resulted in some graffiti
in different caves (as unfortunately happens
all over the world!) and therefore some gates
would prevent further damage.
Arrigo A. Cigna
NSS 6689 Hon LM

Reprinted from Letters section of the Sept. 2004 NSS News, page 275.

Note for T. Iliffe: The statements in Prof. Cigna’s letter are in conflict with his prior report in which when referring the quarry cave, he states:

 “There are many formations inside the cave, mainly stalactites (partly soda-straws) stalagmites, some columns and extensive flowstones. A large part of these formations are broken, as a result of mechanical shocks due to the quarry operations, the collapse of the cover at the artificial entrance and subsequent vandalism.”
From: Arrigo CIGNA [mailto:arrigocigna@tiscali.it] 

Sent: Miércoles, 08 de Septiembre de 2004 01:17 p.m.

To: Abel Vale and others

Subject: Re: Worried with this information and something we shall look at in our meeting

Importance: High

Dear friends,

with reference to the message from Abel Vale, I would reassure all of you about the real problems of the so called "Quarry cave". First of all, since I started my caving activity in 1946 as a cave entomologist, I have also some feeling not only for the abiotic part of a cave but also for any living form. In any case I would never support the distruction of a cave without a careful examination of any aspect of the problem. I have visited the cave in 2002 and 2003 spending a lot of time inside, outside and above. I summarise here the most important issues, since a complete answer to any point would require a very long time:

* A large part of the formations have been destroyed by the quarry activity when the cave was unknown. When some heavy machinery collapsed inside the cave a large amount of blocks falled down. At present any visit to the cave is extremely dangerous because such big blocks may crash any person who accidentally move them. 

* The thickness of the rock above the cave ranges between 2 to 7 metres and the rock itself has a lot of fissures and cracks. Therefore also the area above the cave is unsafe because it may collapse without any warning.

* For the reasons reported above, the cave (which cannot be defined large, being about 37 m x 25 m) cannot be visited by anyone and the whole area above the cave must be restricted for safety reasons.

* This cave, as any other in Bermuda reaches the sea level, is part of a karst system interconnected. In other words the Bermuda karst is a kind of spongework. For this reason any disturbance in one cave would simply move the cave fauna elsewhere.  

* In the NSS News, April 2004, a note concerning Bermuda caves, was the object of a letter to the Editor which should have been published in the July issue (as the Editor wrote to me, since I have not yet received such a issue)

CONCLUSION

The Quarry Cave, if kept in its present status, would require an endless surveillance of the whole area without any advantage for anyone. On the contrary the surface of the quarry which should host an industrial area of the island (with the advantage of avoiding any aestetic disturbance because the building would be on a platform with a rock "hill" all around it) would be totally lost. For these reasons, the best solutions to be adopted is to destroy the part which still exist of the cave, leaving the pond in the lower part covered by big rocks. Such a solution would assure no damages to the cave fauna, the use of the area and the full safety of people. Obviously I remain at your disposal for any further clarification. Best regards

Arrigo
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