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Abstract

The Quarry Cave was uncovered during the excavation of Wilkinson's Quarry, Hamilton Parish, Bermuda, in February 2002.  In June 2002 and April 2003 detailed studies on pros and cons of the conservation of the cave were carried out.  At the same time rumours based essentially on emotional feelings started to be spread around, particularly within the speleological community. Such statements puzzled sometime persons not adequately aware of the aspects of the situation. Here a rather complete description of the Quarry Cave problem is reported.
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INTRODUCTION

The Quarry 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 (Vacher et al., 1989; Rowe, 1998). The opening, giving access to the cave, was produced by the collapse of a quarry machine in the very upper part of the cave.

DESCRIPTION OF THE CAVE (FACTS)

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.  

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, blasting vibrations, 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 or in any other aspect.  

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.

This cave 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 characterised by a great number of formations, particularly stalagmites and some eccentrics, some of which have broken recently. 

Rainwater is percolating freely into the cave, on account of the fractures in the very thin layer of rock above the void. After an abundant rain (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. Some small washed round areas caused by successive drippings were observed and only one day after the heavy rain, the dripping had nearly stopped. This means that the cave is immediately accessible by water passing through the fractures in the rock layer above the cave.

At the same time, in Crystal Cave the dripping was much more abundant, 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. 

The cave is dangerous on account of its instability of the surrounding rock.  At present any visit into the cave must be severely regulated and admitted only for evident important reasons, to avoid unnecessary risks.  For the same reason the area above the cave should be kept restricted and the presence of people not allowed while the cave exists.
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Fig. 1 - Plan of the Wilkinson Quarry Cave (from Iliffe, 2003, modified)

SPREAD OF NEWS (CHATS)

Dr. Tom M. Iliffe, Texas A&M University, started a very strong action in 2002 after the discovery of the cave (Iliffe, 2002) followed by a document in the web (Iliffe, 2003) as well as notes published in journals (Gibbons, 2004: Iliffe, 2004a).  The publicity given by dr. Iliffe to his documents was extended to a number of speleologists all over the world, the basic issue being "give your support because a cave is going to be destroyed by a quarry". Obviously the persons not aware of the details reacted positively; others, in particular those people who knew me, were somewhat puzzled and asked me to give some additional explanation. 

Dr. Iliffe's statements may be summarised as follows: the Wilkinson Quarry Cave is going to be destroyed by the near by quarry with a great loss of both the formations developed into the cave and the precious ecosystem of some endangered species of anchialine organisms. It must be stressed that the threats to Bermuda caves were duly published 

(Gibbons, 2004; Iliffe 2004b) by listing the sources of damage (quarrying and construction, water pollution, dumping and littering, vandalism) but only the case of the Wilkinson Quarry Cave was accompanied by such a loud noise.

An independent tribunal was established for October 20th, 2004 with the objective of reporting to the Minister of the Environment of Bermuda. On account of the international campaign conducted by Dr. Iliffe to have letters to the Ministry in support of his position, on both the web and newspapers, the tribunal was cancelled.
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Fig. 2 - Vertical section of the Wilkinson Quarry Cave (from Iliffe, 2003, modified)

DISCUSSION

When different points of view exist, the normal procedure within the scientific domain is to meet and discuss the different opinions in order to clarify possible mistakes and find an agreeable solution.  Obviously this process is quite effective to reach solutions but is not useful to provide importance to people and notoriety on the stage. Dr. Iliffe preferred the latter pathway.

As it is evident from Fig. 1 and 2, the upper part of the cave (which Dr. Iliffe amazingly calls "dry cave", according a slang used by divers but absolutely far away from the speleological terminology) is about one third of the whole cave. Such an upper part was highly decorated with formations, which have been largely destroyed by the shocks of the quarry when the existence of the cave was unknown as well as by vandals who could enter the cave. The collapse of a quarry machine in the very upper part of the cave produced the fall of many blocks, which make the cave extremely dangerous as reported previously.

This part of the cave cannot be restored and made accessible to persons (in any case not to tourists, on account of its sizes) because the removal of the unstable heavy blocks would results in further heavy damages. In other words this part of the cave is already lost also if it is still existing. The endangered species of the anchialine fauna, which must be preserved at any cost, live in the submerged part of the cave, i.e. in the larger part of the cave itself.

Therefore the submerged part of the cave is not interested by this intervention. The degree of protection of the habitat of the endangered species of anchialine organisms would depend on the detailed procedure adopted to erase the upper part of the cave with the minimum impact on the tidal lake. Consequently any discussion on the consequence of the quarrying activity in the vicinity of the cave should have been concerned essentially with this matter.

In my report (Cigna, 2003) to the management of the Wilkinson Quarry, as well as in the reports prepared by  my colleagues (Calder, 2003; Davis, 2003) it was clearly stated that the conservation of the upper part of the cave should be avoided in order that a source of potential heavy risk would be eliminated. Since the final land formation of the quarry is established at 3 metres above the mean sea level (Fig. 2), it should have been evident to any person concerned with the problem of the Wilkinson Quarry Cave, that only the upper part of the cave itself, down to 3 metres above the mean sea level, was proposed for destruction.

It must be emphasised that Dr. Iliffe interpreted this suggestion as "we damaged it, therefore we should destroy it" with the obvious possible consequences if such a criterion would be applied (Iliffe, 2004a). It is evident that the damages to the cave as a consequence of the quarry activity occurred when the existence of the cave was absolutely unknown. Therefore a honest and correct statement should have been "the heavy damages, which occurred when there was no evidence of a cave, transformed the cave itself into a source of potential heavy risk to be eliminated without problems for the anchialine ecosystem".

CONCLUSION

In the reports prepared by  Calder (2003), Davis (2003) and myself (Cigna, 2003) it was quite obvious that any reference to a cave to be sacrificed concerned the upper part of the Quarry Cave, i.e. the part without anchialine fauna. It was also stated that any temporary disturbance to such a fauna would not had any irreversible damage to it on account of the interconnection of the underground voids. 

At present an environmental and socio-economical solution was prepared, where safety and environmental protection are the leading concepts. A reinforced concrete slab will be cast above the tidal lake and the damaged rock removed. All operations will be carried on with a careful procedure avoiding any disturbance to the lake as rock fall. In this way the original situation, when the cave was isolated, will be re-established. 

Recently Boris Sket (2005) in a paragraph entitled "Anchialine fauna and humans" quoted the anchialine caves of Bermuda which plays an important role in tourism and the economy, but, "nevertheless a number of them have been damaged or destroyed - along with their diverse fauna - by pollution or by quarrying activities". The pollution, quoted correctly, as the first source of damage should be the most important issue to be strongly supported with the Government of Bermuda on account of the consequences, which could very efficiently destroy the anchialine fauna of the island. 

The effect of the discharge of sewage directly into the soil was clearly reported by Gibbons (2004) and Iliffe (2004b). In particular nitrate, nitrite, ammonia and phosphate levels were detected in many caves as well as faecal contamination in some of them (Gibbons, 2004). Depletion of dissolved oxygen and anaerobic production of hydrogen sulphide resulted from the use of caves as dumping site (Iliffe, 2004b).

Since the caves of Bermuda can be considered as belonging to the same karst system developed in the karstifiable rock of the island, such widespread source of chemical and biological contamination can produce irreversible damages to the whole ecosystem. Therefore as much energy as possible must be devoted to stop this practice and restore (when still possible) the original status.

The destruction of a cave is always something hurting the feeling of a speleologist. But sometimes it is necessary to choose the minor between two evils: human beings are also part of the ecosystem and therefore also their safety must be assured. Between the safety of people and the conservation of part of a cave not recoverable, I choose the safety!
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