


Dear Editors, 

Conunents on the Report "Speleothem Deterioration at Cango 
Cave, South Africa", by S A Craven. 

Craven's article (1999) deals mainly with speleothem deterioration in 
the two proximal chambers, which constitute the main tourist 
attraction of the Cango Caves. That the formations in this part of the 
cave are dominantly inactive, dull and corroded, was first noticed a 
long time ago, but was investigated scientifically only recently. King 
(1958) observed the corrosion, as did Marker (1975), who attributed it 
to several phases of dissolution due to fluctuations of the water-table 
during the Tertiary. After having identified the mondmilch-like 
material coating the speleothems as apatite, Martini (1987) suggested 
that at least a great part of the decay was due to bat guano, a 
widespread phenomenon in a number of caves in southern Africa 
(Martini and Kavalieris , 1978). Craven (1994) paid little attention to 
the mineralogical aspect and proposed that the damage is due mainly 
to human alteration of the micro-climatic conditions. In 1998, during 
several visits to the cave, the author drew Craven 's attention to the 
importance of the apatite coatings and, consequently, he wrote the 
article that is the object of this comment. Although his article presents 
a fair review of the subject, a few obvious flaws must be addressed. 

Referring to the apatite coating, Craven uses the term "phosphate 
material", which is obviously not very informative. To justify his 
choice of term, he quotes Fleischer and Mandarino (1995), who 
recommend implicitly that the term apatite is not used, but suggest 
instead the use of the various end-member names of this well defined 
mineral group (fluorapatite, carbonate-hydroxylapatite, etc.). However, 
these end-members differ very little from each other and, whereas the 
recommendation is theoretically correct, it is impractical. Indeed, it is 
easy to identify apatite by X-ray diffraction, but to further ascertain the 
mineralogical composition is more difficult and in some cases virtually 
impossible. This is especially true for many cave occurrences, where 
the apatite is generally microcrystalline and impure, commonly 
displaying variable composition within a single sample. It must be 
remembered that recommendations of this type are not absolute and 
that the final word should be a reflection of the specific usage. For 
instance, the term apatite is still used widely by petrologists. A recent 
example is found in an article by Tapper and Kuehner (1999), 
published in a prestigious mineralogical review. It is clear that Craven 
should have used the word "apatite". 

A more important point to discuss is Craven's model for the 
evolution of calcite deposition in the proximal chambers. He visualizes 
that originally the speleothems were coated only with "phosphate 
mineral" but, when calcite deposition resumed after bats abandoned 
the cave at the end of the 19th century, new calcite covered the apatite. 
After 1945, due to a considerable increase in the number of visitors, 
the recent calcite was re-dissolved due to a rise of the CO2 level in the 
cave atmosphere, thus re-exposing the apatite. 

This model is not consistent with descriptions Craven quotes from 
historical sources. These indicate that during the early 19th century the 
speleothems were generally active and glistering, which is practically 
no longer the case today. This evidence formed the basis of his 
previous model (Craven 1994), which suggested that speleothem 
corrosion was the result of two centuries of human visits. 
Nevertheless, he does not reject these historical observations, but nor 
does he discuss them, even though they conflict with his model. 
Although Craven does not describe recent deposition of calcite on 
apatite, it seems that such deposits do occur in rare spots, from the 
entrance to the deepest part of Cango I (Martini, personal 
observation). The thickness of post-apatite calcite varies considerably 
from place to place, from less than one millimetre to several tens of 
centimetres. In the latter case the calcite is certainly prehistoric, 
whereas in the former case it could possibly be recent. This suggests 
that the covering of apatite by calcite is not necessarily human related, 
but is linked simply to natural variation of the intensity both of ground 
water seepage and guano accumulation. Both processes may, or may 
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not, occur simultaneously at different localities, as they may be 
controlled by very local conditions and not by regional effects, such as 
cli matic variations. 

Craven 's model of re-solution of a very recent calcite coating is still 
more hypothetical. Here too, he neither describes field evidence nor 
provides references to sub-contemporaneous observations to support 
his idea. The description by King (1958), dating not later than the 
early nineteen-fifties, suggests that the state of the speleothems in the 
proximal chambers was the same then as it is today. He observed 
recent deposits of calcite only "in a few instances ". A widespread 
neo-deposition of calcite, active from the end of the 19th century to 
1945, therefore seems unlikely. 

It is doubtful that conditions for calcite dissolution are met at 
present. Due to the proximity of the cave entrance the atmosphere in 
these chambers is dryer and has a lower CO2 level than the air deeper 
in the cave. CO2 levels range from less than 0.1 % to 0.6%, with the 
latter value being reached only when the number of visitors is 
exceptionally high (Craven, 1996; Grobbelaar, 1996). Considering that 
in the deeper parts of the cave CO2 levels are higher (>1 %) and that 
calcite is nevertheless still being deposited (e.g. Martini, 1987), it 
appears very unlikely that calcite is being dissolved in the proximal 
chambers. On the contrary, the conditions outlined above suggest that 
enhanced deposition is taking place, as is evidenced by the fact that, 
where seepage still occurs, rapid calcite deposition is observed 
(Craven, 1996, 1999). Where no new deposition is observed, which is 
in more than 90% of the cases, there is no seepage and the flows tone is 
dull and dry. Thus, a deficiency of drip water is the probable 
explanation for non deposition of calcite. 

In conclusion, it is likely that the state of speleothem degradation in 
the two proximal chambers is dominantly natural and has not altered 
drastically during the past two centuries, with the exception of the 
removal of fragile speleothems. The widespread corrosion and apatite 
coatings, commonly several centimetres thick, did not form in a few 
decades, but during many centuries. The historical reports of 
"glistering formations " were probably exaggerated, as was commonly 
the case at a time when caves were still regarded as a strange and 
dreadful world. 

Lamp flora, graffiti and vandalism, especially in the narrow deepest 
part of the cave, are the most important causes of anthropogenic 
damage in Cango Cave. The most urgent conservation issue is the 
protection of the undeveloped sections, that is Cango " and Ill, which 
are by far the most beautiful. A thorough quantitative assessment of 
the cave meteorology and imposition of a strict visit control policy can 
address this issue. 
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J E J Martini 
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PRETORIA, 
South Africa 

Dear Editors , 

Speleothem deterioration at Cango Cave, South Africa: 
Reply to comments by J E J Martini. 

Thank you for the opportunity to reply to Dr Martini's comments on 
my postulated mechanism for the deterioration of the speleothems in 
Cango Cave. 

Dr Martini takes exception to my use of the phrase "phosphate 
materiaL" to describe the matt, powdery, coatings on the speleothems, 
and prefers the word "apatite ". I made it clear in my paper (Craven, 
1999) that I wished to avoid a semantic argument, and still do. It does 
not matter, for the purposes of my hypothesis, whether the powder is 
called "apatite", "fluorapatite" , "carbonate-hydroxylapatite " , or 
"phosphate material". Indeed, Dr Martini concedes that they ..... differ 
very little from each other ... ". Hill and Forti (1997) confirm that, ... . . 
most phosphate minerals are ... of interest only to the mineralogist ... " 
and, like Fleischer and Mandarino (\ 995), they do not allow apatite 
the status of a mineral. I will, therefore, leave the mineralogists to 
debate this semantic problem. 

Dr Martini's further comments are welcomed, because they make an 
important contribution to the debate about the causes of the 
speleothem deterioration in the Cango show cave. I did not intend to 
imply that my phosphate material hypothesis is the only mechanism 
involved, and I apologise for not having made that clear. Speleothem 
deposition and dissolution is a reversible, and multi-factorial, process; 
thus, no one variable must be considered in isolation. I agree with Dr 
Martini that several different processes have taken place at different 
times and in different parts of the Cave. 

Dr Martini questions the reliability of the historical sources, some of 
which mayor may not be exaggerated. Nevertheless, they are the only 
nineteenth century records available, and therefore have to be 
considered. Thus, on 16 September 1808 were reported: "eternally 
trickling water", "water came when one [stalactite] broke ... off", and 
"the continual drip " (Faure, 1824). On 08 September 1816 were 
present, "various baths or cisterns of water as clear as 
crystal" (Thorn, 1816). In 1822 there were "several basins of clear 
water" (Thompson, 1823); on 06 December 1830 "troughs full of 
peifectly clear cold water which had percolated through the strata 
above" (Harrison, 1830). It is worth remembering that December is in 
the middle of the hot, dry, season in the southern Cape. Harrison was 

not writing with intent to publish , and he has a reputation for a "high 
standard of accuracy" (Crail, 1958). 

In 1840 the roof of Botha's Hall was "covered with innumerable 
small and delicate icicle-looking staLactites, each Wilh a huge drop of 
pure water hanging from their extremities" (Sherwill, 1842). 

I will not encroach further upon your space with additional reports 
of the water in Cango Cave during the nineteenth century. If the water 
had not been present, the several visitors would have had no evidence 
to exaggerate. 

As Dr Martini pointed out, King (\ 958) reported that the 
speleothems are, .. ... not generally in a state of active growth; 
apparentLy they flourished when the quantity of water percolating into 
the Caves was greater" . Nevertheless, several of my elderly patients , 
knowing of my interest in Cango Cave, have spontaneously mentioned 
their visits to the Cave in the I 940s, 1950s and even 1960s. Their 
independent memories are of a wet Cave with moist speleothems. I 
accept that this is anecdotal information. The inescapable evidence 
shows, however, that Cango Cave is today much drier than it was in 
the nineteenth century, and probably than it was in the middle of the 
twentieth century. 

The conclusion to be drawn is that several factors are operating to 
bring about the deterioration of the speleothems, none of which can be 
discussed in isolation (Craven, 1994). These include: 
l.Deficiency of drip water, as mentioned by Dr Martini, who does not 

speculate on the causes therefor. It is unlikely to be due to reduced 
rainfall (Craven, 1988). A more probable explanation, to which I 
alluded in my recent paper (Craven , 1999), is: 

2.Vegetation changes overlying the Cave. The nature of the original 
vegetation in the Cango Valley, before the settlers disturbed the 
veld, is unknown. In 1808 the entrance was surrounded by 
"bullrushes, bushes, shrubs and ... high forests" which sheltered 
"swallownests, bees, leopards, porcupines, dassies and other wild 
animals" (Faure, 1824). This description is confirmed by an early 
nineteenth century watercolour (Von Molendorf, n.d .), another 
watercolour of 1872 (Michell & Michell , 1872) and a postcard from 
the 1890s (Ravenscroft, n.d.). All three illustrations are remarkably 
similar, and reveal little change during half a century. Postcards 
dating from the 1930s, 1960s and 1990s show that the vegetation has 
since become stunted. 

Other factors to be considered are: 

3.Carbon dioxide changes within the Cave. Although this has been 
treated elsewhere (Craven, 1996), it is topical because of arguments, 
which I believe to be specious, currently being promoted by the 
Cave Management (Gerstner, 1999) with the support of the 
University of the Orange Free State (Grobbelaar et al., 1996). Other 
things being equal, a high CO2 level in the Cave will cause 
dissolution of the speleothems. Therefore (according to the 
managerial argument) if an artificial entrance is driven at the end of 
the show Cave, the resulting ventilation will reduce the CO2 and 
encourage speleothem deposition. This argument is easily refuted by 
noting the high CO2 levels in Cango II and III, where the 
speleothems are very much alive. 

It is not known whether the high CO2 levels in the distal parts of the 
Cave are natural , or represent the accumulation of two centuries of 
visitors' expired CO2 and burned hydrocarbons, or a combination of 
both. This could be investigated by collecting air and water carbon-I 4 
samples at different places within the Cave (Vogel, 1996). 

4.Temperature changes within the Cave. 

5.Relative humidity changes within the Cave. 
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6.Air flow within the Cave. This may well have changed since 1964 
when the artificial entrance was driven, with no air-tight door, 
immediately to the north of the natural entrance. At some time in the 
past the gate on the natural entrance was covered with a fibreglass 
screen, thereby restricting air flow. 

The object of these comments is to reply to Dr Martini, and NOT to 
write a dissertation on the various inter-related variables that 
contribute to the deterioration of the speleothems in Cango I. While I 
agree with Dr Martini that the undeveloped sections, i.e. Can go II and 
lII, must be protected, I still believe that it is possible and desirable for 
some restoration to be encouraged in the Show Cave. The presence of 
newly deposited calcite in the Registry and in Botha's Hall shows that 
if the Cave environment, and that overlying the Cave, can be 
manipulated appropriately, within a few decades there will be a greatly 
improved cave. This will require long-term monitoring and applied 
research to identify which of the several variables are responsible for 
the deterioration, and for which manipulation will be feasible . 
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S A Craven 
7 Amhurst A venue 
Newlands 7700 
South Africa 

Dear Editors, 

Stephen Craven's recent paper on the history of cave exploration in 
the Northern Pennines I has filled a great need. By reprinting extracts 
from the source materials up to 1838, he has made them available to 
those working on the individual caves of the region, as well as to those 
studying the broader development of cave exploration in England and 
elsewhere. Craven has combined his knowledge of the early literature 
and a close familiarity with the area, enabling him to suggest possible 
identification of such places as "Johnson's Jacket Hole". 

But, even Craven has not been able to find an original copy of 
George Nicholson ' s 1822 lithograph of Hurtle Pot. This is not 
surprising, for the British Library does not have the book in which it 
appears, and I too have been unable to trace one in any public 
collection in the UK. Nor is it listed in J R Abbey's standard reference 
book "Scenery of Great Britain alld Ireland in aquarint and 

Figure 1. The front cover of George Nicholson '05 book. 



Figure 2. Nicholson 's (1822) picture of Hurtle Pot. 

lithography 1770 - 1860 ... ,,2. Only a poor impression of what the 
picture look like can be gained from the small-size modern 
reproductions that appeared first in a newspaper of 19593 (with its very 
coarse half-tone screen) and then , equally small and coarse, in a local 
booklet4 and (reversed, left for right) in a magazines. It is the earliest 
known picture of the cave and it deserves high quality reproduction. 

Fortunately there is a complete original copy of George Nicholson's 
book "Six views of Picturesque Scenery in Yorkshire,,6, in the library 
of the Karst Research Institute at Postojna. The book is of large size 
(500mm by 350mm) and consists of a printed front cover (Fig. I ) on 
un watermarked wove paper, (no title page), the six lithographs on 
thicker wove paper watermarked 1816 on three of the six sheets, and 
an unprinted back cover. The third picture, of Hurtle Pot (Fig.2), is 
lettered "near Ingleton; Yorkshire " at the bottom left, and "G:N. 
1822" at the bottom right (the "G" looks more like a "C" in most of the 
pictures). The picture itself measures 359mm by 252mm. It shows the 
entrance of the hole seen from the south side. The book now in 
Postojna was bought in London in 1959, for two pounds sterling. 

George Nicholson (1887 - 1878) was probably the nephew and pupil 
of the better-known Yorkshire watercolour painter Francis Nicholson 
(1753 - 1844), who also produced some lithographs7. 
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SCIENTIFIC NOTE 

THE UNDERGROUND FLOW OF THE 

RIVER SKELL, 

NEAR RIPON, NORTH YORKSHIRE, UK 

PJMURPHY 
School of Earth Sciences, University of Leeds, LS2 9JT, UK 

Carbonate, argillaceous and evaporite rocks of late Permian age 
crop out in a narrow belt to the east of the Pennines from Tyne 
and Wear to Nottinghamshire. Dissolution of evaporites in the 
sequence has produced a large number of dolines, which have 
been described mainly (though not exclusively) in the Ripon 
area. The do lines form a major hazard for civil engineering 
projects and have been the subject of a number of papers (Smith, 
1972; Cooper, 1986, 1988, 1995 , 1996, 1998; Cooper and 
Burgess, 1993; Paukstys et ai. , 1997; Waltham and Cooper, 
1998). In comparison , the karstification of the carbonate units in 
the Permian sequence has received little attention in the 
geological literature. A number of caves are recorded in the 
carbonate units (Brook et ai., 1988), though some are of tectonic 
origin ( Lowe, 1974, 1978). Caves thought to be of dissolutional 
origin occur in Maltby, South Yorkshire (Ryder, 1975, 1979. 
1981; Lowe, 1994) and Cresswell Crags, North Nottinghamshire 
(Ryder, 1975; Waltham et ai., 1997). Dolines occur on the 
carbonate units (Lowe, 1994; Murphy in press) though due to 
the intensive agricultural use of the soils formed on the Permian 
outcrop they are often quickly filled in. Dry valley systems are 
also a feature of the Permian outcrop, though they are believed 
to be formed by surface run-off furnished by the melting of a 
seasonal snow cover (Straw and Clayton, 1979), so may be 
partly periglacial rather than totally karstic landforms. 

Sinking streams are rare; most water enters the aquifer by 
direct infiltration. However, the River Skell to the west of Ripon 
flows underground for approximately 2km (Fig. I ) when crossing 
the outcrop of the Cadeby Formation (previously known as the 
Lower Magnesian Limestone (Smith et aI. , 1986». Under 
normal summer flow conditions the water sinks at the foot of a 
cliff at [SE 284691] (Fig.2) and resurges through superficial 
deposits near Hell Wath cottages at [SE 289699], approximately 
40m lower. The sinking of the River Skell is described in the 
early Geological Survey memoirs covering the area (Fox
Strangways, 1873, 1908; Fox-Strangways et ai., 1886). Kendall 
and Wroot (1924) also refer to the sinking of the River Skell. 
They describe only half the water passing underground and place 
the sink at approximately [SE 282689], with the rising being 
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Figure J. Location of the River Skel/, Ripon. 

Underground Course of 
the River Skell. 

rn Brotherton Formation 

III Edlington Formation 

D Cadeby Formation 

o Carboniferous Strata 

only half a mile down the valley. Presumably this indicates that the 
site was visited at a time of elevated water levels. Lowe (1974, 1978) 
repeats Fox-Strangways' description, and mentions the possibility of 
enterable down-dip cave development. Cooper (1986) comments on 
the lack of springs and sinking streams on the Cadeby Formation 
outcrop and mentions the sinking of the River Skell as the most 
notable example. 

Two cave fragments are described by Brook et at. ( 1988) at the base 
of the cliff above the usual stream sink. These are called Devils 
Chimney Caves. Cave No.1 is a 12m crawl into a chamber, with the 
apparent way on collapsed. Cave No.2 is a 5.5m crawl that becomes 
too low. Both entrances are blocked at present. Neither cave is 
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associated with the present water flow, and they may represent 
fragments of a relict higher level of development in the postulated 
cave system. Fox-Strangways (1873, 1908) comments on the 
occurrence of sediment-filled caves in quarries in Studley Park. 

The sinking and rising 2km away and 40m lower of the River Skell 
is the finest example of underground flow recorded on the outcrop of 
the Cadeby Formation. It provides clear evidence of karstification of 
the dolomites and dolomitic limestones of the Cadeby Formation , 
which is commonly overshadowed by the sometimes spectacular 
effects of karstification of the evaporites higher in the Permian 
succession. Whereas the causes and effects of evaporite dissolution 
are the subjects of an increasing literature, the effects of karstification 
on the carbonate units and its implications should not be ignored . 

Figure 2. The river SkelL passing 
underground at its normal summer flow 
position. 
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BOOK REVIEW 

Dearne, M J and Lord , T C, 1998. The Romano-British ArchaeoLogy 
of Victoria Cave, SettLe. Researches into the Site and its Artefacts. 
British Archaeological Reports , British Series 273. John Hedges, 
Oxford. 166pp. ISBN 0-86054-957-7. Price £37. 

Victoria Cave, near Settle in North Yorkshire, is one of a number of 
British caves, contaInIng important archaeological and 
palaeontological materials, that were systematically explored during 
the second half of the nineteenth century. The modern profeSSIOnal 
archaeological literature frequently contains disparaging remarks 
about the activities of antiquarians and collectors of curiosities of the 
last century. Thus, it is worth noting that Joseph Jackson, the amateur 
collector who discovered the cave, reported his initial archaeological 
finds promptly to the appropriate authority (the Secretary of the 
Society of Antiquaries of London). Also, the subsequent 
investigations undertaken by the Settle Caves Exploration Committee 
at Victoria Cave between 1870 and 1878 were conducted under the 
auspices of the British Association , and were advised by a scientific 
panel that included some of the most distinguished geologists and 
archaeologists of the day. The excavation and recording methods 
employed at Victoria Cave were based on the innovative principles 
pioneered by William Pengelly at Kent's Cavern in Devon , and 
included the use of a state-of-the-art technique - photography - to 
monitor the progress of the work. 

A principal aim of the excavations of the I 870s was to corroborate 
and provide a stratified context for Joseph Jackson ' s earlier discovery 
of a hyena jaw in the cave. This objective was achieved in 1872, when 
a preglacial bone-bearing deposit was located under an accumu lation 
of later sediments at a depth of nearly 5m. To this day, Victoria Cave 
is best known as one of Britain 's key Pleistocene faunal sites, dating 
to the last interglacial (when hippopotami roamed the verdant hills of 
Craven), with the consequence that the cave's rich panoply of Roman 
artefacts has been neglected. Dearne and Lord's new monograph at 
last restores the balance, and provides the definitive catalogue of the 
coins, brooches, pottery and other manufactured items found in the 
cave that can be dated on typological grounds to the Romano-British 
period . 

Martin Dearne's researches on Victoria Cave form part of a larger 
project undertaken in collaboration with Keith Branigan, with the aim 
of synthesising the extensive evidence for the use of caves in Roman 
Britain. Tom Lord, curator of most of the surviving finds from the 
I 870s excavations as well as the bulk of the archive material relating 
to Victoria Cave, is also an experienced cave archaeologist. In 
addition to the work of the two main authors, the volume includes 
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contributions from nine other specialists in Roman archaeology, so the 
volume as a whole has excellent credentials and a high standard of 
scholarship. Reconstructing the history of the excavations and 
establishing the provenance of the finds has proved a major exercise, 
as finds from other cave sites in the Settle area have been confused 
with those from Victoria Cave. Also, many finds from the original 
excavations have disappeared and are known today mainly from 
earlier inventories and the original site notebooks. 

Despite more than half of the book being taken up by an illustrated 
catalogue of the archaeological finds, the work is not merely 
descriptive, but also aims to place the cave in its regional setting and 
establish the function of the site during the Romano-British period. 
Dearne and Branigan' s earlier research on Romano-British caves has 
provided archaeological criteria that distinguish between 
opportunistic, domestic, industrial and ritual usage. Although Victoria 
Cave clearly falls into the latter category there are no signs of definite 
modification or decoration of the cave or of symbolic artefacts that are 
unequivocally associated with a particular deity, and there is no 
evidence for burial activity inside the cave. One possibility is that 
adherents of Mithraism, a secretive and exclusively Roman cult that 
was associated especially with the military, used the cave. During the 
third century AD the Mithraic cult rivalled Christianity in popularity 
in the Roman Empire, and its rites were often centred on subterranean 
locations where initiation and endurance tests took place (a peculiar 
blend of recreational caving and freemasonry, to use a modern 
analogy). 

In summary, this book is a specialised monograph that is more likely 
to find a home in academic libraries than on the shelves of the general 
reader. However, it is worth consulting as a standard of the level of 
detail now expected in the publication of artefacts from archaeological 
caves, as well as an example of the amount of information that can be 
still be gleaned from excavations that took place more than a century 
ago. 

Reviewed by Andrew Chamberlain, Department of Archaeology and 
Prehistory, University of Sheffield, Northgate House, West St, 
Sheffield, S1 4ET. 
Email: a.chamberlain@sheffield.ac. uk. 
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THESIS ABSTRACT 

SHARRATT, N J, 1998 

Ecological aspects and conservation of the invertebrate fauna of the 
sandstone caves of Table Mountain, Cape Town. 

MSc Thesis, University of Natal (Pietermaritzburg), South Africa, 
August 1998. 

The Cape peninsula caves are temperate sandstone caves supporting 
21 invertebrate species that are endemic to the peninsula. Thirteen of 
these are troglobitic Gondwanan relicts, including several highly 
troglomorphic, phylogenetically unique and rare species. According to 
the criteria listed in the lUCN Red List Categories (1994), 
Peripatopsis alba and Spelaeogriphus lepidops should be considered 
Critically Endangered, their extent of occurrence being less than 
IOOkm2. Data Deficient species such as Protojanira leleupi, 
Paramelita barnardi, Hahnia sp.nov. , Dermaptera sp.nov., Cryptops 
stupendus and Cthoniella cavernicola are also likely to be Critically 
Endangered. The remaining endemic troglobites and troglophiles 
should be considered Endangered on account of their limited 
distributions (extents of occurrence <5,OOOkm2). Management
orientated research and long term population monitoring of these 
species are conservation priorities. 

Eighty-five cavernicolous invertebrates were recorded from 
Peninsula caves. Six new species, including two highly troglomorphic 
(blind and depigmented) species of Dermaptera and Hahniidae 
(Araneae) were discovered. 

Abundances were established by visual counting of individuals in 
quadrats along transects into Bats' and Wynberg caves, Table 
Mountain. Environmental variables were measured at each quadrat. 
The rhaphidophorid, Speleiacris tabulae, was the most common 
censussed invertebrate, its distribution being correlated positively with 
bat guano on which it fed. It, in turn, served as food source for 
troglobitic predators and scavengers and is therefore considered to be 
a keystone species. 

Abundance and species richness were compared between caves and 
between zonally-defined habitats within caves. Abundances were 
generally greater in Bats' Cave, while Wynberg Cave was more 
species rich. Community distribution patterns and correlations with 
environmental variables were analysed using hierarchical clustering 
and two-dimensional ordination plots generated by CLUSTER, MDS 
and BIO-ENV programs within the PRIMER software package 
(Clarke and Warwick, 1994). Communities were primarily correlated 
with the zonal physical environment and secondarily with food 
availability. Relative humidity was the environmental variable most 
strongly and uniformly correlated with community patterns, with 
temperature and moisture availability also being of importance. The 
distributions of several troglobitic species were correlated positively 
with crevice availability, and evidence is presented to suggest the 
existence of a 'crevice community'. This community should be 
considered an additional cave biotope with its own set of ecological 
parameters. 



RESEARCH FUNDS AND GRANTS 
THE BCRA RESEARCH FUND 
The British Cave Research Association has established the BCRA Research Fund to promote research into all aspects of speleology in Britain and 
abroad. Initially, a total of £500 per year will be made available. The aims of the scheme are primarily: 
a) To assist in the purchase of consumable items such as water-tracing dyes, sample holders or chemical reagents without which it would be 

impossible to carry out or complete a research project. 
b) To provide funds for travel in association with fieldwork or to visit laboratories that could provide essential facilities. 
c) To provide financial support for the preparation of scientific reports. This could cover, for example, the costs of photographic processing, 

cartographic materials or computing time. 
d) To stimulate new research that the BCRA Research Committee considers could contribute significantly to emerging areas of speleology. 

The award scheme will not support the salaries of the research worker(s) or assistants, attendance at conferences in Britain or abroad, nor the 
purchase of personal caving clothing, equipment or vehicles. The applicant must be the principal investigator, and must be a member of the 
BeRA in order to qualify. Grants may be made to individuals or groups (including BCRA Special Interest Groups), who need not be employed in 
universities or research establishments. Information about the Fund and application forms Research Awards are available are available from the 
Honorary Secretary (address at foot of page). 

GHAR PARAU FOUNDATION EXPEDITION AWARDS 
An award, or awards, with a minimum of around £1000 available annually, to overseas caving expeditions originating from within the United 
Kingdom. Grants are normally given to those expeditions with an emphasis on a scientific approach and/or exploration in remote or little known 
areas. Application forms are available from the GPF Secretary, David Judson, Hurst Farm Bam, Cutler's Lane, Castlemorton, Malvern, Worcs., 
WR 13 6LF, UK. Closing dates for applications: 31 st August and 31 st January. 

THE E.K.TRA TMAN A WARD 
An annual award, currently £50, made for the most stimulating contribution towards speleological literature published within the United Kingdom 
during the past 12 months. Suggestions are always welcome to members of the GPF Awards Committee, or its Secretary, David Judson, not later 
than I st February each year. 

BRITISH CAVE RESEARCH ASSOCIATION PUBLICATIONS 
CAVE AND KARST SCIENCE - published three times annually, a scientific journal comprising original research papers, reviews and discussion 
forum, on all aspects of speleological investigation, geology and geomorphology related to karst and caves, archaeology, biospeleology, 
exploration and expedition reports. 
Editors : Dr. D J Lowe, c/o British Geological Survey, Keyworth, Notts., NGI2 500, UK and Professor J Gunn, Limestone Research Group, Dept. 
of Geographical and Environmental Sciences, University of Huddersfield, Huddersfield, HDI 3DH, UK. 

CAVES AND CAVING - quarterly news magazine of current events in caving, with brief reports or latest explorations and expeditions, news of 
new techniques and equipment, Association personalia etc. 
Editor: Hugh St Lawrence,S Mayfield Rd., Bentham, Lancaster, LA2 7LP, UK. 

CAVE STUDIES SERIES - occasional series of booklets on various speleological or karst subjects . 
No. i Caves and Karst of the Yorkshire Dales; by Tony Waltham and Martin Davies, 1987. Reprinted 1991. 
No. 2 An Introduction to Cave Surveying; by Bryan Ellis, 1988. Reprinted 1993. 
No.3 Caves and Karst of the Peak District; by Trevor Ford and John Gunn, 1990. Reprinted with corrections 1992. 
No.4 An introduction to Cave Photography; by Sheena Stoddard, 1994. 
No.5 An Introduction to British Limestone Karst Environments; edited by John Gunn, 1994. 
No.6 A Dictionary of Karst and Caves; compiled by Dave Lowe and Tony Waltham, 1995. 
No.7 Caves and Karst of the Brecon Beacons National Park; by Mike Simms, 1998. 
No.8 Walks around the Caves and Karst of the Mendip Hills; by Andy Farrant, 1999. 

SPELEOHISTORY SERIES - an occasional series. 
No. i The Ease Gill System-Forty Years of Exploration; by Jim Eyre, 1989. 

BCRA SPECIAL INTEREST GROUPS 
SPECIAL INTEREST GROUPS are organised groups within the BCRA that issue their own publications and hold symposia, field meetings etc. 
Cave Radio and Electronics Group promotes the theoretical and practical study of cave radio and the uses of electronics in cave-related projects. 
The Group publishes a quarterly technical journal (c.32pp A4) and organises twice-yearly field meetings. Occasional publications include the 
Bibliography of Underground Communications (2nd edition, 36pp A4). 

Explosives Users' Group provides information to cavers using explosives for cave exploration and rescue, and liaises with relevant authorities. The 
Group produces a regular newsletter and organises field meetings. Occasional publications include a Bibliography and Guide to Regulations etc. 

Hydrology Group organises meetings around the country for the demonstration and discussion of water-tracing techniques, and organises 
programmes of tracer insertion, sampling, monitoring and so on. The group publishes an occasional newsletter. 

Speleohistory Group publishes an occasional newsletter on matters related to historical records of caves; documentary, photographic, biographical 
and so on. 

Cave Surveying Group is a forum for discussion of matters relating to cave surveying, including methods of data recording, data processing, survey 
standards, instruments, archiving policy etc. The Group publishes a quarterly newsletter, Compass Points (c.16pp A4), and organises seminars and 
field meetings. 

Copies of BCRA publications are obtainable from: Ernie Shield, Publication Sales, Village Farm, Great Thirkleby, Thirsk, North Yorkshire. Y07 
2AT. UK. 
BCRA Research Fund application forms and information about BCRA Special Interest Groups can be obtained from the Honorary Secretary: 
John Wilcock, 22 Kingsley Close, Stafford. ST17 9BT. UK. 




