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CORRESPONDENCE 

Dear Editors, 
I am writing with reference to the Guest Editorial by the BCRA 

Biological Recorder, Graham Proudlove, in Cave and Karst Science, 
Vo1.30(2). 

Following his appointment, Proudlove !las tackled the job with 
vigour and he is to be congratulated on his efforts. Creation of the 
"Hazelton" database of Cave Research Group Biological Records is 
especially welcome and potentially useful : Mary Hazelton would 
have been delighted with this development. I knew Mary personally, 
and am sure tl1at she would in particular !lave been !lappy to hear 
that (if I understand correctly) the database is soon to be lllade 
available to be mined for information by all cave biologists. Tl1at is 
very much in the spirit in which she herself approached things. 
Modestly she saw the onerous task of receiving specimens, 
distributing them to the taxonomists, keeping we collectors fully and 
promptly informed and then typing up the thousands of records for 
publication, as a service to all , and she never used her status as 
Biological Recorder selfishly for personal aggrandizement. 
Nevertheless, she would have been quietly pleased with the inspired 
tribute of naming the database in her honour. 

It would be preposterous for anyone to argue tl1at it is not high 
time that modem molecular biology and up-to-date research 
techniques are brought to bear in investigating our invertebrate cave 
fauna. The sooner the better! The British Isles are potentially a 
natural laboratory of the early stages of colonization and adaptation 
to the subterranean environment, and thus offer the opportunity for 
us to be in the forefront of progress in evolutionary cave biology. 
Possibly, even, at the forefront of evolutionary biology itself. Now 
that speleo-biology has fmally shed the neo-Lanlafckian claptrap of 
its early days the time !las come to be admitted back into the wider 
fold. Once back in the mainstream it lllay in due course bring 
spectacular insights and results. 

But, does it necessarily follow that the day of the serious 
amateur cave biologist is .... . quickly receding. .. " as Proudlove 
contends? 

Britain !las a long and remarkable history of amateur 
scholarship: probably the best in the world. The tradition is very 
strong indeed in the natural sciences, and it is continuing. Certainly 
the day of the tweedy eccentric prowling the hedgerows of England 
with vasculum, butterfly net and killing bottle are gone. But so too 
are the days when the professional biologist was able to do much the 
same. The pressures of grants and publishing and teaching are too 
great to leave much time these days for such indulgences as 
collecting to fill the gaps on distribution maps. There are many other 
things that the academic biologist simply no longer has the time to 
do. A consequence is tl1at, alongside the professional academic 
advancement of the science, there !las actually been a growing need 
for the contributions of the amateurs, and their role is increasingly 
important. There are in fact probably more serious amateur field 
biologists in Britain today than at any previous time in history: just 
go along to any public library and ask for a list of local Natural 
History groups to see this. 

Why is it any different in speleology, a field where (in Britain at 
least) fruitful cooperation and mutual respect between "speleologist­
cavers" and "caver-speleologists" is nothing new? 

I say this: "It isn't. " 
I would not have asked for the space to address this point had it 

not been made by the Biological Recorder of the BCRA and thus 
having more than a whiff of developing policy about it. If intended 
as a policy it goes against the grain of this organization. The ethos of 
the BCRA, and of this Journal, in which Proudlove wrote, is one of 
mutual professional-amateur support and partnership. If the revived 
position of Biological Recorder is used as a vehicle to actively 
encourage, support, facilitate and promote fruitful cooperation 
between professional career scientists and amateurs, then I am 
confident that we !lave not yet reached the high-water mark of what 
can be achieved by amateur cave biologists in Britain. But used to 
promote the interests of either group at the expense of the other, then 
both, as well as the Association itself, which !las previously 
represented both, will be diminished. 

Finally, one small quibble: the statement tllat "Biological studies 
were restarted in 1998, with the work of Paul Wood and John 
Gunn ... at the University of Huddersjield " is not correct or is, at 
best, misleading. For one example, my own study on the Isle of Man 
began in 1994 (publication, in CAKS, in 1997) and I do feel that r 
have some modest claim to have played a part in the revival of the 
mid-l 990s. I am assuming that this was only an inadvertent 
oversight but, nevertheless, it's rather discouraging to be written out 
of the story. 
Yours faithfully, 

Max Moseley 
Songkhla, 
Thailand 
8th March 2004 
E-mail: maxmoseley@hotmail.com 

Dear Editors 

SCALLOPS AND DISSOLUTION RATE 

The paper by Charlton (2003) discussed a project aimed at defining a 
scallop dominant discharge for vadose conduits in limestone. It 
raised the interesting question of whether dissolutional wall retreat 
rate can be deduced from scallop morphometry, as inferred by some 
earlier authors. Present understanding of the physics and chemistry 
of calcite dissolution derives especially from Palmer (1981 and 
1991) and Dreybrodt (1990), supplemented by many later papers. 
However, there has been no modem theoretical integration of this 
knowledge with the properties of cave scallops, as identified by Curl 
(1966). In the absence of such a treatment, it appears that tlle 
connection between scallops and wall retreat rate is much simpler 
than previously wlderstood. 

Palmer (1991 , Eq.6 and Fig.12) derived graphs to show how the 
wall retreat rate in a cylindrical tube varies with radius, length, flow 
rate and hydraulic gradient for laminar flow closed conditions with 
zero initial dissolved calcite. The rate always reaches a theoretical 
maximum value tl1at is not directly dependent on the equilibriunl 
saturation concentration (perhaps surprisingly) and is also 
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independent of the other physical variables, providing that the tube 
radius, hydraulic gradient and flow rate are sufficiently large, or that 
the tube length is sufficiently short. Ibis value is 31.56k1p cma·l, 
where p is the density ofbmestone (c. 2.7gcm·3

) and k is the lowest­
order reaction coefficient, which varies with temperature and PC02. 

For a system at lOOC with P C02= 1%, k = c. O.Olmg-cm rls· l, giving 
a maximum wall retreat rate of about Imma· l This maximum is 
reached when the solution remains considerably undersaturated at 
the exit point (commonly below a bruiting saturation ratio of 60 to 
70% that is determined by the temperature and P CO2), and occurs if 
QIrL exceeds O.OOlcms·1 (where Qcm3s· 1 is the flow rate along a 
tube of length L cm and radius r cm). Hence, the maximum 
dissolution rate applies whenever Q>rLll000cm3s·1 Noting that 
Q=~V for a cylindrical tube (where V cms·1 is the mean velocity), 
the maximum rate occurs when 10007tVr>L cm. If this relationship 
is not true, slower, higher-order dissolution kinetics apply beyond 
the fIrst-order penetration length until V increases sufficiently at the 
slowly enlarging exit for "breakthrough" (Dreybrodt, 1990) to occur 
to fast, fIrst-order, kinetics, commonly accompanied by a transition 
to turbulent flow with the same maximum wall retreat rate. The 
dissolution rate is similarly reduced if the recharge contains enough 
dissolved calcite to cause the saturation ratio limit to be exceeded 
before the exit. 

According to Curl (1966, Fig. 1 ), ). V=300cm2s-1 at lOoC, where ). 
(cm) is the scallop length and V (cms- I

) is the flow velocity. 
Substituting into the above tube expression, the maximum wall 
retreat rate occurs when ).<37t105rlL cm. However, scallops do not 
form if A.>2r (Curl, 1966, p.l 53). This means, in practice, that any 
observable scallop in the wall of a phreatic passage that is less than 
about 5km long (L<37tlO512 cm)formed when flow was turbulent, 
the solution remained below the bruiting saturation ratio and the 
limestone in the wall was dissolving at the maximum rate possible, 
as was limestone in many passages without scallops and in many 
conduits too small to be entered or even to be observed. 

The above conclusion applies to phreatic dissolution in 
conditions closed to further input of CO2, without considering any 
extra effect of mechanical erosion. The saturation ratio is more likely 
to remain within the maximum dissolution limit at high stage, when 
the recharge contains less dissolved calcite and is most aggressive, 
so that scallop size provides an inverse measure of high stage flow 
velocity. The experiment discussed by Charlton (2003) is open to 
continuous re-supply of cave air, which may vary the CO2 

concentration in solution, and therefore change the reaction 
coefficient, the saturation ratio and the saturation ratio limit. 
However, the presence of scallops in vadose passages should also 
indicate dissolution at a maximum rate in most situations. Vadose 
wall and floor retreat rates probably remain less than 1.2mma-l, 
according to estimates at vadose shafts by White (1990, p.170). 

REFERENCES 
Charlton, R A, 2003. Towards defining a scallop dominant discharge for 

vadose conduits: some preliminary results. Cave and Karst Science. 
Vo1.30(1) 3- 7. 

Curl, R L, 1966. Scallops and flutes. Transactions of the Cave Research 
Group of Great Britain, Vol.7, 121- 160. 

Dreybrodt, W, 1990. The role of dissolution kinetics in the development of 
karst aquifers in limestone: a model simulation of karst evolution . 
Journal of Geology, Vol.98(5) 639-655. 

Palmer, AN, 1981. Hydrochemical factors in the origin of limestone caves. 
Proceedings of the eighth International Speleological Congress, 120-
122. 

Palmer, AN, 1991. Origin and morphology of limestone caves. Geological 
Society of America Bulletin, Vo1.!03, 1- 21. 

White, W 8, 1990. 7. Surface and near-surface karst landforms. 157- 175 in 
Higgins, C G and Coates, D R (eds) Groundwater geomorphology: The 
role of subsurface water in Earth-surface processes and landforms. 
Geological Society of America Special Paper, 252. 

Trevor Faulkner 
Limestone Research Group 
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SCIENTIFIC NOTE 

A hypogenic cave fonned by "connate" water from the Craven 
Basin? 

Background and description: 
Several years ago John Southworth and I decided to investigate the 
prospects of extending the little-visited Arthur' s Cave (NGR SD 
797.487), which is situated in limestone clitls above the River 
Ribble near to Fooden Farm at Bolton-by-Bowland. 

The earliest reference to the cave that I have found is contained in 
'Rambles by The Ribble' by William Dobson (1864: 2nd Ed.). The 
author visited the cave but didn't name it and went on to quote an 
earlier poem where it was referred to as 'Aithera Hoile', being the 
abode oflocal goblins Lob and Michil (p.65-66). 

The cave is several metres above the Ribble and the stream from 
it has formed a tufa deposit over its steep, vegetated course down to 
the river. It is not known whether this tufa is actively forming or 
degrading. 

The cave entrance is qllite large but shallow, extending a few 
metres to a plug of rock and mud fill that completely blocks the 
passage. The small stream seeps from under this blockage. At some 
time in the past persons unknown have excavated over the left-hand 
upper corner of this fIll, opening a route that leads back down to the 
stream. At this point the continuation consists of crawling in the 
stream following the left-hand passage wall. The roof and right-hand 
side consist of rocks and boulders. We managed to remove some 
blocks from the stream and extended the passage some 2 to 3 metres 
to a complete choke. 

The stream in this tight section felt comparatively warm, smelled 
strongly of hydrogen sulphide and contained hundreds of freshwater 
shrimps tentatively identified as Gammarus pulex (L). In the roof of 
the excavated route down to the stream was a colony oflarge spiders 
(?Meta menardi). 

Area hydrology 
Within a kilometre of the cave to the east are three other springs. 
One is Otter Well (NGR SD 801486), thought to be the resurgence 
for the sinking water in a blind valley near Fooden Farm, partially 
choked with farm debris, northeast of the Well (NGR SD 802 487). 
Earp et al. (1961, p.30) state categorically that this sink is the source 
of the Otter Well water. 

Brook et al. (1994, p.260) mention a sink "0.4 knl north" (NGR 
SD 797 489) as the probable source of the Arthur' s Cave water. 
However, the current farmer assures me that a dye test carried out 
some years ago was positive at springs (NGR SD 799 488) feeding 
the small stream that enters the main stream (Fooden Gill) just below 
Fooden Sulphur Springs. 

The other locality is Fooden Sulphur Springs, below Fooden 
Farm (NGR SD 800.489). These emerge as smelly seeps from tight 
bedding planes within the limestone strata. 

Dobson (1864, p.67) mentions a book, ' Spas of England' , by a Dr 
Granville, but gives no date or publisher. In this, reportedly, the 
Fooden and Arthur' s Cave waters were considered as being separate 
sources. 

Just to the east of Arthur' s Cave the Middop Fault runs north­
south across the River Ribble, manifesting itself as a weir-like 
structure above Denham Wheel (NGR SD 798.487). This fault is the 
probable cause of the springs. 

Sampling Results 
A return was made on 13 July 1999 to sample the Arthur' s Cave 
stream beyond the plug of fIll for analysis. The results are given 
below: 

Time: I4.00hrs; 
Water Temperature I8 .8OC; 
pH 8.03; 
Conductivity @ 25°C 1560 ~S/cm. 



milligrams per litre 

Alkalinity 342 mgll 

Dissolved Oxygen 9.6 mgll (1 04%) 

Chemical Oxygen Demand 19 mg/l 

Total Organic Carbon 2.062 mg/l 

Oxidised Nitrogen 1 mg/l 

Ammonia 0.5 mg/l 

Fluoride 2.1 9 mg/l 

Sulphate 169 mg/l 

Sulphide 0.022 mg/l 

Chloride 219 mg/l 

Sodium 226 mg/l 

lithium <0.1mgll 

Potassium 3.1 mg/I 

Magnesium 13 mg/l 

Calcium 106 mg/l 
---_.---"" 

micrograms per litre 

Lead 2.55 ~g/l 

Mercury 0.38 ~g/l 

Cadmium 0.1 62 ~g/l 

Total Arsenic (+ Se and Sb) < 1 ~g/l 

Manganese 21 .3 ~g/l 

Iron 152 ~g/l 

Copper 2.36 ~g/l 

Zinc 20.9 ~g/l 

Nickel 5 ~g/l 

Chromium 0.826 ~g/l 

Boron 232 ~g/l 

Phenols 0.02 ~g/l 

[N.B. upper part milligrams per litre; lower part micrograms per 
litre). 

The inner cave air was also sampled and found to contain 0.04% 
(400ppm) hydrogen sulphide. It is not known whether the level of 
gas concentration fluctuates, and caution is advised if the cave is 
visited. 

Discussion 
The water sample results suggest that the stream contains expelled 
"connate" water from within the Craven Basin. There is no known 
shallow groundwater input to the cave. It is suggested that this 
'"connate" water rises via the Middop Fault and it is likely that the 
Fooden Sulphur Springs are also related to this fault, although these 
springs have not been sampled and analysed. 

Figure 1. The entrance to Arthur's Cave, in a limestone cliff above the River 
Ribble, near Bolton-by-Bowland 

Several questions arise. Is Arthur's Cave a truly hypogenic cave 
formed entirely by the "connate" waters or have these deeper waters 
intersected a pre-existing cave originally formed by vadose or 
shallow phreatic groundwater? Is the entrance blockage in situ 
breakdown or glacial fill ? Has the River Ribble had any influence on 
the cave e.g. was the relatively large cave entrance formed by 
mixing corrosion when the river was at a higher level? Does the 
water analysis indicate possible mineral deposits? And so on. 

I intended to investigate further but this now seems unlikely. 
Perhaps someone out there may consider extending this work as a 
university dissertation? 

Barry M Hunt 
June 2004. 
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BOOK REVIEW 

Encyclopedia of Caves and Karst Science edited by John Gwm. 
Published by Fitzroy Dearborn (Taylor and Francis Group, New 
Fetter Lane, London, EC4P 4EE, and New York). 2003. ISBN 1-
57958-399-7.902 pages. £95. 

This massive compendium was compiled and edited by John 
Gunn and a team of 14 advisors. These are among the 200 or so 
contributors, drawn from speleologists and karstologists from all 
over the World. They have written nearly 400 entries on almost all 
karst-related topics, ranging from process-oriented topics to regional 
surveys, from historical reviews to reports on the larger individual 
cave systems such as Mammoth, Carlsbad-Lechuguilla, Mulu and 
Holloch, and comments on archaeological caves and on 
biospeleology. Entries are arranged alphabetically and most 
comprise only two or three pages. They follow a pattern of 
reviewing the state of knowledge of their topic, giving a handful of 
cited references and a short list of Further Reading. Gypsum and salt 
karsts are included as well as pseudo-karst on granites, sandstones 
and other rocks. A few topics get extended treatment, e.g. 15 pages 
on Groundwater and 18 pages on Speleogenesis. Cave sediments 
were split between two groups of entries: 6 pages under the heading 
Sediments, and a further 6 pages under Paleoenvironments. 

There are numerous black and white photographs, many 
diagrams, and a group of eight pages of colour photographs in the 
centre. Biographical notes on the contributors are provided at the 
back (with the exception of Peter Huntoon - author of the Grand 
Canyon entry), and there is a comprehensive index. 

Karst sciences in the context of the Encyclopedia include cave 
archaeology and biospeleology - indeed there are so many entries in 
the latter category that a geologically minded reader may feel a little 
frustrated. Some other topics that I would have regarded as marginal 
to karst science include Limestones as Resources, aspects of 
limestone use such as road material, and quarry landscaping. 
Nonetheless, the book will make an essential reference work for 
anyone interested in caves and karst for many years to come. It will 
provide valuable starting points for many graduate theses, as well as 
providing cribs for undergraduate dissertations. 

However, the Encyclopedia has its drawbacks. To start with I 
looked up a few topics that interest me. Hydrothermal Karst had no 
entry, though the enormous index directed me to material hidden 
under Speleogenesis: Deep-seated, and there was more on the 
subject under Sulfide Minerals in Karst, which was not indexed. 

I looked up Sutherland Caves, but there was only a brief note on 
the archaeological caves near Inchnadamph, hidden in items indexed 
to Scotland, but not indexed under United Kingdom (presumably 
because the American index compiler did not know where Scotland 
is. I had expected some reference to Smoo Cave' s vast entrance 
(second largest in Britain after Peak Cavern), and to the unusual 
exploitation of a thrust-fault plane by the Cnoc-nan-Uamh cave 
stream, but this may be a parochial view. 

I looked for Lava Caves, but found no specific entry, though the 
index directed me to the entries on Hawaii Lava Caves and on 
Volcanic Caves. A surprising omission was anything about the 
recent studies by Chris Wood and others on Iceland's Laki lavas. 

The Peak District entry has overlooked the dolomitized area in 
the southern part of the White Peak, with its periglacial karstic 
dolomite tors; the nearby solution collapse structures around 
Brassington with their flll of Mio-Pliocene sands and clays were 
dismissed in one line, with the misleading implication that they were 
Permo-Triassic features . The caverns developed at the dolomite/ 
limestone contact, as at Matlock and in the Golconda Mine near 
Brassington were overlooked, though these could be regarded as of 
only parochial interest. 

In connection with the drowned tower karst of Ha Long Bay, 
Vietnam, I looked for comment on the equivalent in the Palau 
Islands in the western Pacific (seen in David Attenborough's fllm of 
jellyfish in a flooded doline) and on the drowned tower karst at 
Phangnga Bay beside Phuket in Thailand (seen in one of the James 
Bond tllms), but found only the latter tucked away in the entry on 
Asia, Southeast. 

There is an entry on the archaeological caves of Gibraltar, but no 
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mention of St Michael's or other caves high in the Rock - how did 
these caves or their speleothems develop with their minimal 
catchment area? The ice-filled Grotte Casteret got only the briefest 
of mentions, with no discussion of the ice accumulation therein. I 
found no description of the deeply eroded karst exposed by 
exploitation of guano on some oceanic islands, such as Niue and 
Nauru. Perhaps these are indications that an encyclopedia, even of 
this size, cannot cover the entire world in detail. 

I looked for an entry on Tufa but found only one on Travertine. 
Both appeared in the index with their own long lists of appearances, 
of which only some overlapped, and sadly the major data on genesis, 
within the Travertine entry, was not listed among the Tufa 
references, nor was the data on tufa formation listed among the 
Travertine references. 

However, these are details that can easily be put right in a 
second edition in a few years time. The Encyclopedia is a volume 
that should be on every library shelf where there is any interest in 
limestones (and other rocks) with their caves and karstic phenomena, 
archaeology and subterranean biology. John Gunn and his team 
deserve all possible plaudits for their great effort. 

Trevor D Ford 
C/o Geology Department 
University of Leicester 
Leicester 
LEI7RH 
UK. 
March 2004. 

Encyclopedia of Caves and Karst Science edited by John Gwm. 
Published by Fitzroy Dearborn (Taylor and Francis Group, New 
Fetter Lane, London, EC4P 4EE, and New York). 2003. ISBN 1-
57958-399-7.902 pages. 

As stated in the Editor's introduction, "".this is the first 
encyclopedia devoted to Caves and Karst Science." The book 
consists of over 300 articles from 202 authors, all of whom are 
recognized as leading authorities in their field. The articles were 
categorized into eight broad themes, which include archeology, 
biospeleology, caves and caving, caves and karst regions, 
conservation and management, geoscience, history, and resources 
and development, and were "".selected by a multi-disciplinary 
Advisory Board of leading scholars, all of whom are cavers . .. The 
book is 902 pages in length and presents the articles in alphabetical 
order, with lists of works cited and further reading at the end of each 
article. Additionally, a thematic list of the articles is provided along 
with limited biographical information about each author near the end 
of the book. The central portion of the book provides the reader with 
eight pages of surface and subsurface colour photos, some of which 
include salamanders, bats, cave shrimp, cave art, cave pearls, 
flowstone, cave passages, epikarstic features, doline and cone karst, 
and glaciokarst. 

No book published in any geme escapes the criticism of its 
readers, and the Encyclopedia of Caves and Karst Science is no 
exception. Previous reviews have pointed out the presence of errors, 
which every book ever published most likely includes. However, the 
minor errors identitled do not take away from the enormous value of 
the Encyclopedia of Caves and Karst Science. As anyone would 
testify, a tremendous amount of hard work, and most likely added 
pressure and frustration, was involved with the preparation of this 
collection of our current knowledge about karst environments. In 
that respect, the Editor, Advisory Board, and authors have done a 
great job. 

Many of the world' s karst regions, settings, and important caves 
are mentioned in the Encyclopedia of Caves and Karst Science. 
Some examples include articles written about the Manunoth Cave 
Region, Carlsbad Caverns, Lechuguilla, Wind and Jewel Caves, 
Patterns and Hydraulics of Caves (Arthur Palmer), Fluviokarst, 
Quarrying of Limestone (John Gwm), Inception of Caves, 



Speleogenesis Theories Post-I 890, Geoscientists (Dave Lowe); 
Speleogenesis in Deep Seated and Confmed Settings, Gypswn Karst, 
Caves in the Ukraine, Evaporite Karst (Alexander Klimchouk), 
Speleogenesis in Coastal and Oceanic Settings (John Mylroie), 
Micro-organisms in Caves (Diane Northrup), Forests on Karst (Tom 
Aley), Burren Glaciokarst (Dave Drew), Speleogenesis in 
Unconfmed Settings (Derek Ford), Dinaric Karst (Andrej Kranjc), 
Dolines (Paul Williams), Mathematical and Conceptual Models of 
Groundwater in Karst (Steve Worthington and Chris Smart), Cone 
Karst (Mick Day), and Littoral Caves (Dave BUIUlell). 

The Encyclopedia o/Caves and Karst Science is a useful tool that 
should be on the bookshelf of anyone interested in learning more 
about the fragile environment known as karst. All of the articles I 
have read are well written and should be understandable to non­
specialists as well as to the seasoned veteran. However, some 
articles are more technical, and additional reading would be 
required. Currently, the book is listed for $195.00 at Amazon.com 
and $150.00 from Speleobooks (www.speleobooks.com). 

David M Bednar, Jr. 
Michael Baker Jr. Inc. 
White Hall, 
Arkansas, 
USA. 
June 2004 

THESIS ABSTRACT 

Taxonomy and species status of cave-dwelling and epigean 
catfishes of the genus Rluundia (pimelodidae, Teleostei) from 
Mexico. 

Axel Weber 
PhD thesis, July 2003 
Faculty of Biology 
University of Hamburg, 
Germany 

Summary 
In southern Mexico, the catfish genus Rhamdia (Pimelodidae) is 
represented by at least two epigean species and several subterranean 
populations (Weber, 1996). Until 1993, two of these cave 
popUlations had been described as species, R. reddelli Miller, 1984 
and R. zongolicensis Wilkens, 1993. In comparison to the closest 
epigean relative R. laticauda (Heckel in Kner, 1858) they are 
distinguished by the parallel evolution of typical features of obligate 
subterranean animals (= troglobites or stygobites), e. g. reduced eyes 
and faint body pigmentation. In a recent revision of the genus 
Rhamdia (Sifvergrip, 1996), the species status of the stygobitic 
species has been denied because of an apparent lack of diagnostic 
morphological traits when the adaptations to the cave environment 
are excluded from the analysis. However, crossing experiments had 
revealed a developing is, lting mechanism in these three species 
(Wilkens, 200 I), indicating considerable genetic divergences despite 
morphological similarity. Additionally, some cave habitats are 
several hundred kilometres apart in different karst areas. This thesis 
tries to give an answer if we are dealing with a single species with 
several subterranean morphotypes or with a complex of different 
species. 

The application and significance of standard morphometrics in 
fish taxonomy has been tested with regard to several stygobitic 
Rhamdia populations. In some cases diagnostic traits were found and 
two new species could be described. R. macuspanensis Weber & 
Wilkens, 1998 is distinguished by the characteristic shape of spinous 
fust pectoral fm ray and the statistically significant elongation of the 
barbles on upper jaw and chin (Weber & Wilkens, 1998). This 

increases the radius for tactile and gustatory stimuli. In contrast, R. 
laluchensis Weber, Allegrucci & Sbordoni, 2003 is characterized by 
upper jaw barbles of intermediate length: shorter than in any other 
investigated stygobitic Rhamdia but still longer than in the epigean 
R. laticauda (Weber, Allegrucci & Sbordoni, 2003). Another, still 
undescribed cave population also shows some traits that can be used 
for diagnosis: the chin barbles and the head are shorter than in other 
stygobitic Rhamdia; additionally, the distribution of the pores of the 
lateral line head canal system (compare Weber, 1995) shows a 
characteristic pattern. Accordingly, the description of this population 
as a new species is in preparation. 

Despite these morphological differences, the study reveals a 
general limitation of classical morphometrics concerning stygobitic 
Rhamdia populations. Although a preliminary key is given it is still 
not possible to distinguish R. reddelli and R. zongolicensis with 
certainty. The direct comparison of the stygobitic specimens with the 
epigean relative R. laticauda is problematic because the denominator 
"standard body length" is influenced by the convergently evolved 
head enlargement in all investigated cave populations. 

Therefore, a molecular genetic investigation based on sequence 
segments (412 base pairs) of the hypervariable domaine I of the 
control region in the mitochondrial DNA was conducted. Each 
investigated Rhamdia species was characterized by I - 4 haplotypes 
and diagnostic base substitutions. The phylogenetic reconstruction 
resulted in three clades. However, their relationships could not be 
resolved, resulting in a trichotomy. The epigean R. laticauda 
population included in this investigation forms a cluster with the 
close relatives R. reddelli and R. zongolicensis. Therefore it can be 
concluded that the two remaining clades, R. macuspanensis and R. 
laluchensis respectively probably originate from different epigean 
lineages and are the results of independent cave colonization events. 

Under the asswnption of a molecular clock, the genetic distances 
allowed a calculation of the phylogenetic age of the different 
lineages. Earlier ideas of comparatively recent origins (c. 10000 
years) based on the low development of troglomorphic traits 
(Wilkens, 200 I) could not be supported. Instead, the calculations 
indicate a divergence of the ancestor of R. reddelli and R . 
zongolicensis from the epigean R. laticauda about 450000 years ago. 
According to the sequence data the divergence of the three clades 
happened more than 1 million years ago. However, it must be taken 
into consideration that divergence time is not necessarily equal to 
cave colonization time. It is possible that the cave populations 
developed independently and at different times originating from 
epigean lineages that diverged already considerable time before. 

The synthesis of the morphological and molecular genetic 
investigations suggest the recognition of several stygobitic Rhamdia 
species despite morphological similarity. Based on the current data it 
could be concluded that among several species concepts (Hennigian, 
recognition, evolutionary, phylogenetic, cohesion) the biological 
species concept seems to be the most appropriate one to describe the 
relationships between the investigated Rhamdia species. 
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DISSERTA TION ABSTRACTS 

Passage wall coatings in Joint Hole, a flooded cave system in 
Chapel-Ie-Dale, North Yorkshire 

John Heneghan 
BSc (Hons) Environmental Geology 
School of Earth Sciences 
University of Leeds 
LS29JT 

The presence of a dark brown sediment coating the rock surfaces 
has been noted in the phreatic conduits of cave systems in the 
Yorkshire Dales. However, no reference has been found of any work 
done on this coating, either to determine the source of the deposit or 
to evaluate its possible effects within cave systems. Work done with 
samples of this coating, collected from the main passage of Joint 
Hole, Chapel-Ie-Dale, indicates that the deposit originates from the 
peat bogs on the flanks of Ingleborough, from where it is carried by 
the waters that drain into Joint Hole. There is also an input of 
morgamc calcite to the composition of the deposit though whether 
the source of these particles is allochthonous or autochthonous is 
unclear. Limestone pills placed in the conduit were covered by the 
coating. These pills were subject to a dissolution experiment, the 
results of which suggest the presence of the deposit has no effect on 
controlling the dissolution effects on the passage walls. 
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A sedimentological study to ascertain the anthropogenic 
influence on the hydrology of the Gaping Gill Cave System, 
North Yorkshire 

Samuel Allshorn 
BSc (Hons) Geological Sciences 
University of Leeds 
LS29JT 

A range of samples was collected from various sites within the 
cave system (Main Chamber, West Chamber, Sand Cavern, South 
Passage and West Slope). These were analysed using sieving, laser 
grain sizing and x-ray diffraction techniques. Gravimetric 
determination of calcium-equivalent content was also carried out. 
Statistical results have shown that none of the localities has the same 
grain size as another, throughout a sequence. There are some beds 
that are similar but not necessarily stratigraphical equals. 

A review of the available historical data showed that major 
changes to sediment distribution in the Main Chamber have occurred 
over the last 150 years. The results show that although the sediment 
is most likely from the same source the style of deposition has 
varied. Deforestation in the drainage basin of Fell Beck started at 
5760+/-60 BP and its effects on the sedimentology of the cave 
system can be inferred but not yet proven. 
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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. A total of 
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and application forms for Research Awards are available from the Research Fund Administrator (address at foot of page or e-mail research-fund@bcra.org.uk) . 

Ghar Parau Foundation Expedition Awards 
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normally given to those expeditions with an emphasis on a scientific approach and/or pure exploration in remote or little known areas. Application forms are available 
from the GPF Secretary, David Judson, Hurst Barn, Castlemorton, Malvern, Worcestershire, WRI3 6LS, e-mail: d.judson@bcra.org.uk. Closing dates for applications 
are: 31 August and 31 January. 

The E K Tratman Award 
An annual award is 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 (see above for contact details), not later than 31 January 
each year. 

BRITISH CAVE RESEARCH ASSOCIATION PUBLICATIONS 

Cave and Karst Science - published three times annually, a scientific journal comprising original research papers, reports, 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, Nottingham, NGI2 5GG, UK, (e-mail d.lowe@bcraorg.uk) and Professor J Gunn, Limestone 
Research Group, University of Huddersfield, Queensgate, Huddersfield, HOI 3DH, UK (e-mail j .gunn@bcra.org.uk). 

Speleology - published three times annually and replacing BCRA's bulletin 'Caves & Caving '. A magazine promoting the scientific study of caves, caving 
technology, and the activity of cave exploration. The magazine also acts as a forum for BCRA's special interest groups and includes book reviews and reports of caving 
events. 
Editor: David Gibson, 12 Well house Drive, Leeds, LS8 4BX, (e-mail: speleology@bcra.org.uk). 

Cave Studies Series - occasional series of booklets on various speleological or karst subjects. 
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