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DRAGONFLIES IN CAVES 

D. J. Thompson 

The main aim of the Kimberley Research Project, an Anglo
Australian multi-disciplinary project, was to study some aspects of 
the biology and geomorphology of the Kimberley region of 
Western Australia. One of the study areas was the Napier Range, 
a limestone range derived from a Devonian barrier reef, which 
stretched in a NW-SE direction off what was then the south-west 
coast of a land mass now constituting the heart of the Kimberleys. 
The Napier Range contains a number of caves. 

Attention was drawn to the caves by one of the project 's 
geomorphologists, who reported regular sightings of dragonflies in 
the caves in which he was working. The insects rested on the walls 
of the caves throughout the day and flew only when disturbed. 
They were a uniform brown colour, 6cm in length, with a wingspan 
of a little over 12cm. Two specimens were captured and identified . 
They were members of the aeshnid genus Gynacantha. but belong 
to an, as yet, unnamed, species. Other members of this genus are 
crepuscular flyers ; it is likely that this species, too, restricts its 
feeding flights to dawn and dusk. Two of the three caves in which 
the adults were seen contain permanent water, so an attempt was 
made to establish evidence of breeding in the caves of searching for 
a larva or exuvium of the species. (An exuvium is the shed skin of 
the last larval stage from which the adult dragonfly has emerged). 
Two such exuviae were found in the Old Napier Downs Cave, a 
full description of which is given by Jennings & Sweeting (1966) . 
The floor of the main cave is practically horizontal, and is largely 
composed of flowstone . A succession of rimstone dams encloses 
basins. The exuviae were found clinging to the edge of one such 
basin, about one foot below the rim and 50ft from the cave 
entrance. The dragonflies must have completed their life-cycles 
entire ly within the pool. No detailed sampling of the aquatic fauna 
of the cave was attempted , though it was clear that gammarid 
shrimps were common in the pool. Dragonfly larvae are voracious 
predators and the shrimps were a likely food source, at least for the 
older larvae. The energy source for the food chain in this cave was 
undoubtedly bat droppings. It is most unlikely that the Gynacantha 
species found in the caves of the Napier Range breeds only in pools 
in caves, for such habitats are rare and the species is not 
uncommon from the west of the Kimberleys through the Northern 
Territories to north Queensland (1. A. L. Watson , pers. comm.). It 
is more likely that it is an opportunistic cave breeder. However, to 
date, there are no other breeding records and the exuviae are the 
first to be discovered. It is not clear to those with interests in the 
dragonflies to what extent they use cave pools/streams as breeding 
sites. The aim of this note is then, to report on the occurrence of 
this cave-breeding species, and to ask for any information/sightings 
of dragonflies in caves elsewhere. 
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TWO NEW KARST BOOKS 

Tony Waltham 

Reviews of: 
Ford, D.C. and Williams. P.W. , 1989, Karst Geomorphology and Hydrology. Unwin 
Hyman, London . 60 I pages, 259 illustrations, ISB N 0·04·55 1 106-3, paperback £24.95 
(hardback £75 .00). 
White, W.B., 1988, Geomorphology and Hydrology of Karst Terra ins. Oxford 
University Press. 464 pages, 192 illustrat ions. ISB N 0-19-504444-4, hardback £35 .00. 

Two new books virtually constitute a literature explosion in the 
world of karst - and both of these are major publications from very 
knowledgeable authors based on long careers in karst studies. Will 

White, from Pennsylvania, got his book out in late 1988, to be 
followed and challenged in the summer of 1989 by the combined 
talents of Derek Ford from Canada and Pa ul Williams from New 
Zealand (both with British roots). 

The two books cover basically the same ground. Overall 
impressions are that Ford and Williams is the more comprehensive, 
thorough and systematic, while White is strong on concepts but has 
a peculiar structure and suffers severely from parochialism. It is 
appropriate to review the books together. 

The coverage on caves by Ford and Williams is as excellent as 
we would expect by these authors. Their 74 page chapter wi ll long 
remain the standard text on cave morphology and genesis. (But 
what a shame that they say that caves terminate in syphons and 
breakdown, whereas only the explorations terminate there, while 
the caves continue.) White's chapters on caves do not present such 
a clear overall picture, though they do incl ude some very neat 
concepts (including an excellent diagram on conduit evolution -
which then is reproduced in Ford and Williams). He covers 
geological controls on caves very well, but mars his discussions 
with some pointless exploration-biased statistics. Both books also 
have chapters on cave deposits including useful reviews on modern 
dating techniques. 

For coverage of surface karst geomorphology, Ford and 
Williams again come out on top. Their explanations of karren, 
poljes and solutional plains are very good, and so is that of dolines 
except where they ramble a bit too far into morphometric analysis 
with rather little outcome. Then , sad ly, they blur the distinction 
between karst cones and karst towers, and make no adequate 
reference to the hemispherical 'cones of Java and other karsts; the 
reader could have expected some explanation of the morphological 
contrasts, but does not get one. Their diagram of karst tower 
evolution starts with a tower - how did that evolve? The evolution 
of tower karst is a long-standing problem and warrants better 
discussion in modern books of this nature; a clearer explanation of 
cones and towers has already been published by Peter Smart in 
Cave Science (1986, vol 13, plOO) - should not this have been 
referenced? Similarly, White fa ils to adequately address the genetic 
distinctions of cone and tower karst, and has hardly any reference 
to Chinese data. His chapter on surface karst morphology is thin 
overall , and also gives only minimal attention to glaciokarst and 
periglacial karst. 

Hydrological aspects are covered comprehensively by both 
books; each starts with heavyweight considerations of 
geohydrology, followed by data and discussions particular to the 
vagaries of karst aquifers, and Ford and Williams then goes on to 
review aq uifer analysis with a useful review of dye techniques. 
Similarly both books provide comprehensive reviews of carbonate 
chemistry. 

Limestone geology gets most of a chapter to itself in Ford and 
Williams; not so with White, though he does make pertinent 
reference to lithology in the context of caves and landforms. But 
then cave minerals are treated rather more fully by White. The 
difficult subject of cavern roof breakdown is reviewed in both 
books, with each only going as far as a cautious minimum of 
quantitative data. Ford and Williams then continue rock strength 
concepts into dolines, but make an unreal analogy with plastic 
deformation over coal mines before confusing the issue of collapse 
do lines by citing the South African examples of rapidly developed 
subsidence dolines. 

Both books again meet rock strength implications in their 
closing chapters on resources and engineering in karst. White has 
a wider coverage of water resources and pollution problems, and 
the two books have comparable reviews of construction problems. 
Especially in the latter subject area, the case histories reflect the 
authors ' experiences, as does the brief mention of radon in caves 
only by White, and acid rain in karst only by Ford and Williams. 

In summary, the two books give similar wide coverage of karst 
sciences, but also have major differences. Ford and Williams is 
undoubtedly the more comprehensive, and comes out clearly ahead 
in the description and discussions of both surface and underground 
geomorphology; it is a lso the more systematic and much the easier 
to use as an encyclopedic resource. On the other hand White may 
come out ahead in his data on pure and applied aspects of 
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hydrology, and his innovative approach to karst science brings 
some new insights and clear concepts though at the expense of a 
systematic documentation; also his bias towards North America 
lets him down. 

The ultimate question is which to buy. Serious students of karst 
and cave science will want and need to have both; their overlap is 
outweighed by their differences. Among the one-book buyers, 
White will have a following in the American college market, but 
everywhere else Ford and Williams will probably, and quite 
justifiably, get the larger sales. Price is significant, and the cheaper 
paperback available in Britain enhances the value for money of 
Ford and Williams. For the amateur caver who just wants to learn 
some more about caves and karst, the book by Joe Jennings (Karst 
Geomorphology, 1985, Oxford University Press, 293 pages, 136 
illustrations, paperback £ 1 0.95) must still be considered seriously; 
it gives a very good review and is a much easier read at a lower 
price, though it obviously lacks comprehensive coverage. Jennings 
is still a great introduction , but Ford and Williams will remain the 
bible of caves and karst for many years to come. 

A. C. Waltham 
Civil Engineering Department 
Trent POlytechnic 
Nottingham NGI 4BU 
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B.C.R.A. Research Funds and Grants 

THE JEFF JEFFERSON RESEARCH FUND 
The British Cave Research Association has established the Jeff Jefferson 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 which 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 which 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(s) must be the principal investigator(s), and must be 
members of the BCRA in order to qualify. Grants may be made to individuals or small groups, who need not be employed in universities, 
polytechnics or research establishments. Information and applications for Research Awards should be made on a form available from S. A. 
Moore, 27 Parc Gwelfor, Dyserth, Clwyd LL18 6LN. 

GHAR PARAU FOUNDATION EXPEDITION AWARDS 
An award, or awards, with a maximum 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, Rowlands House , Summerseat, Bury, Lancs . 
BL9 5NF. Closing date 1st February. 

SPORTS COUNCIL GRANT-AID IN SUPPORT OF CAVING EXPEDITIONS ABROAD 

Grants are given annually to all types of caving expeditions going overseas from the U.K. (including cave diving), for the purpose of 
furthering cave exploration, survey, photography and training. Application forms and advice sheets are obtainable from the GPF Secretary, 
David Judson, Rowlands House, Summerseat, Bury, Lancs. BL9 5NF and must be returned to him for both GPF and Sports Council 
Awards not later than 1st February each year for the succeeding period, April to March. 

Expedition organisers living in Wales, Scotland or Northern Ireland, or from caving clubs based in these regions should contact their own 
regional Sports Council directly in the first instance (N.B. the closing date for Sports Council for Wales Awards applications is 31st 
December). 

THE E. K. TRATMAN AWARD 

An annual award, currently £25, 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 1st February each year. 

BRITISH CAVE RESEARCH ASSOCIATION PUBLICATIONS 
CAVE 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 . 
Editor: Dr. Trevor D. Ford, 21 Elizabeth Drive, Oadby, Leicester LE2 4RD. (0533-715265). 

CAVES & CAVING - quarterly news magazine of current events in caving, with brief reports of latest explorations and expeditions, news 
of new techniques and equipment, Association personalia etc. 
Editor: A. Hall, 342 The Green , Eccleston, Chorley, Lancashire PR7 5TP. (0257-452763). 

CAVE STUDIES SERIES - occasional series of booklets on various speleological or karst subjects. 
Editor: Tony Waltham , Civil Engineering Department, Trent Polytechnic, Nottingham NGI 4BU . (0602-418418, ext. 2133). 
No. I Caves & Karst of the Yorkshire Dales; by Tony Waltham & Martin Davies, 1987. 
No.2 An Introduction to Cave Surveying; by Bryan Ellis, 1988. 
No. 3 Caves & Karst of the Peak District; by Trevor Ford & John Gunn, in prep. 

CURRENT TITLES IN SPELEOLOGY - annual listings of international publications. 
Editor: Ray Mansfield, Downhead Cottage, Downhead, Shepton Mallet, Somerset BA44LG. 

CAVING PRACTICE AND EQUIPMENT, edited by David Judson, 1984. 

LIMESTONES AND CAVES OF NORTHWEST ENGLAND, edited by A. C. Waltham, 1974. (out of print) 

LIMESTONES AND CAVES OF THE MENDIP HILLS, edited by D. I. Smith, 1975. (out of print) 

LIMESTONES AND CAVES OF THE PEAK DISTRICT, edited by T. D. Ford, 1977. (out of print) 

LIMESTONES AND CAVES OF WALES, edited by T. D. Ford , 1989. 

Obtainable from B.C.R.A. Sales 
B. M. Ellis, 20 Woodland Avenue, Westonzoyland, Bridgwater, Somerset TA 7 OLQ. 




