














of carbonates that may somewhere develop karst terrains. Another 
chapter explains the classifications of carbonates, and defines the 
various terms that appear in the geological literature. Then there are 
competent overview chapters on carbonate mineralogy, dolomites 
(and the processes of dolomitisation) and calcretes. Another on land
based carbonate environments makes the clear distinction between 
tufas (deposited from normal karst waters) and travertines (deposited 
from geothermal waters); let us hope that this terminology continues 
to permeate through the karst literature. 

These early chapters combine to offer a very accessible overview 
of limestone geology. They originated as a section of a mighty 
project on engineering conditions on carbonate ground, which never 
reached publication. The remaining third of the book was therefore 
added by the author to cover all the related aspects (that were 
planned for elsewhere in the original volume). Sadly, this shows, in 
that much of it makes a good read, but offers only less exhaustive 
glimpses that lack the authority of the earlier chapters. 

The two chapters on karst are rather minimal, and are noticeably 
dated. A chapter on conservation is little more than a set of personal 
notes that just prompt a few thoughts. The chapter on engineering 
properties tends to list features for the various British limestones, but 
is a little lost without tighter correlation to the earlier chapters and 
lacks any worldwide context. The chapter on hydrocarbons includes 
mention of the Ekofisk oilfield, but without reference to the 
remarkable compaction of its chalk (which had such expensive 
consequences to its North Sea platform). A chapter of case histories 
is subtitled "the hazards of karst"; the examples are taken from the 
well-documented classics, and they do provide an interesting read 
for a cave scientist. Sadly though, the Vaiont and St Francis disasters 
are included, whereas they were due to landslides unrelated to karst; 
references to both are very out of date. Brief mention of geophysical 
detection of caves is so dated that it is misleading. 

Illustrations include just 36 line drawings distributed through the 
141 pages of text. They are mostly clear and concise, but the reader 
could have wished for more. In addition, 10 I colour photographs, all 
quite small, are bunched into a central colour section of 20 pages. 
This is due to economies in printing costs, but the colour is 
welcome, and it does enhance many of the photos of limestone 
textures and structures. There is a set of very good microphotographs 
of limestones, but the karst photographs are notably weak and 
include three that have incorrect locations. 

Most readers of Cave and Karst Science would not refer to this 
book for its chapter on karst, as they will have ready access to far 
more extensive and informative material. However, they will find it 
a valuable reference for data on limestone geology, where only 
professional geologists might wish to delve deeper. Shortcomings in 
the later chapters should not obscure the values of the authoritative 
earlier chapters. Covering a rather specialist subject, the book is not 
in the bargain basement, but its price is reasonable by scientific book 
standards, and no obvious recent competitor comes to mind. It merits 
a place on the bookshelf. 
Tony Waltham 
Nottingham 
tony@geophotos.co.uk 
January 2006 
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Abstract 
This is the first comprehensive study of cave inception and 
development in metacarbonate rocks. The main study area is a 
40000km2 region in central Scandinavia that contains over 1000 
individual metacarbonate outcrops, and has nearly 1000 recorded 
karst caves (with passage lengths up to S.6km). The area, which was 
repeatedly glaciated in the late Cenozoic, comprises a suite of 
nappes in the Cambro-Silurian Caledonides, a paleic range of 
mountains with terranes presently occurring on both sides of the 
northern Atlantic. Information about the stripe karst and non-stripe 
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karst outcrops and their contained caves was assembled into 
computer-based databases, enabling relationships between the 
internal attributes of the caves and their external geological and 
geomorphological environments to be analysed. A rather consistent 
pattern emerged. For example, karst hydrological system distances 
are invariably shorter than 3.Skm, and cave passages are positioned 
randomly in a vertical dimension, whilst commonly remaining 
within Sam of the overlying surface. This consistency is suggestive 
that the relevant cave inception, development and removal processes 
operated at a regional scale, and over long timescales. A 
consequence of the epigean association of caves with the landscape 
is that cave development can only be understood in the context of 
the geomorphological evolution of the host region. A review of the 
latest knowledge of the inception and development of caves in 
sedimentary limestones concluded that the speleogenesis of the 
central Scandinavian caves cannot be explained by these ideas. Five 
new inter-related conceptual models are constructed to explain cave 
development in metacarbonate rocks in the various Caledonide 
terranes. These are : 

I. The tectonic inception model - this shows that it is only open 
fracture routes, primarily created by the seismic shocks that 
accompany deglaciation, which can provide the opportunity for 
dissolution of metalimestone rocks that have negligible primary 
porosity. 
2. The external model of cave development - this black-box approach 
reveals how the formation, development and destruction of the karst 
caves are related to the evolution of their local landscape. During the 
Pleistocene, these processes were dominated by the cycle of 
glaciation, leading to cyclic speleogenesis, and the development of 
ever-longer and deeper systems, where the maximum distance to the 
surface commonly remains within one-eighth of the extent of change 
in local relief. 
3. The hydrogeological model - this demonstrates that the caves 
developed to their mapped dimensions in timescales compatible with 
the first two models, within the constraints imposed by the physics 
and chemistry of calcite dissolution and erosion, primarily in almost 
pure water. Relict caves were predominantly formed in phreatic 
conditions beneath active deglacial ice-dammed lakes, with 
asymmetric distributions on east- and west-facing slopes. Mainly 
vadose caves developed during the present interglacial, primarily 
vadose, conditions, with maximum dimensions determined by 
catchment area. Combination caves developed during both deglacial 
and interglacial stages. The cross-sections of phreatic passages obey 
a non-fractal distribution, because they enlarged at maximum rates 
in similar timescales. Phreatic cave entrances could be enlarged at 
high altitudes by freeze / thaw processes at the surface of ice
dammed lakes, and at low altitudes by marine activity during 
isostatic uplift. 
4. The internal static and dynamic model of cave development - this 
white-box approach demonstrates that many caves have ' upside
down' morphology, with relict phreatic passages overlying a single, 
primarily vadose, stream way. Both types of passage are guided 
along inception surfaces that follow the structural geology and 
fractures of the carbonate outcrops. Dynamically, the caves 
developed in a 'Top-Down, Middle-Outwards' (TDMO) sequence 
that may have extended over several glacial cycles, and passages in 
the older multi-cycle caves were removed downwards and inwards 
by glacial erosion. 
S. The Caledonide model - this shows that the same processes (with 
some refinements) applied to cave development in most of the other 
(non-central Scandinavian) Caledonide areas. The prime influences 
on cave dimensions were the thicknesses of the successive northern 
Atlantic glacial ice sheets and the positions of the caves relative to 
deglacial ice-dammed lakes and to local topography. Other 
influences included contact metamorphism, proximity to major 
thrusts, and marine incursions. With knowledge of these influences 
for each area, mean cave dimensions can be predicted. 
The thesis provides the opportunity for the five models to be 
extended, so that cave development in other glaciated metamorphic 
and sedimentary limestones can be better understood, and to be 
inverted, so that landscape evolution can be derived from cave data. 



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. A total of £2000 per year is currently 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 photogrdphic processing, 
cartographic materials or computing time; 
d) To stimulate new research that the BCRA Research Committee considers could contribute significantly to emerging areas of spcleology. 
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 BCRA 
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 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 
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 pure exploration in remote or little 
known areas. Application forms are available from the GPF Secretary, David Judson, Hurst Barn, Castlemorton, Malvern, Worcestershire, WR13 
6LS, e-mail: d.judson@bcraorg.uk. Closing dates for applications are: 3 I 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, NG12 5GG, UK, (e-mail d.lowe@bcra.org.uk)and Professor J Gunn, 
Limestone Research Group, University of Huddersfield, Queensgate, Huddersfield, HDI 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. 
No. I Caves and Karst of the Yorkshire Dales; by Tony Waltham and Martin Davies, 1987. Reprinted 1991 . 
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. 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. 
No.9 Sediments in Caves; by Trevor Ford, 200 I 
No. 10 Dictionary of Karst and Caves; by D J Lowe and A C Waltham, 2002. 
No. II Cave Surveying; by A J Day, 2002. 
No.12 Underground Britain-Legal + Insurance Issues; (2nd extended/revised edition) by David Judson, 2005 . 
No 13 Exploring the Limestone lAndscapes of Upper Wharfedale; by Phillip Murphy, 2003 . 
NO.14 Swildan's Two and Three; by Dave Irwin, 2004. 
No.I5 Exploring the Limestone Landscapes of The Three Peaks + Malham; by P Murphy, 2005. 

Numbers 2 and 6 are out of print, but have been updated by numbers II and 10 respectively. 
Speleohistory Series - an occasional series. 
No.1 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 organizes field meetings. Occasional publications include a Bibliography and Guide to Regulations, etc. 
Hydrology Group organizes meetings around the country for the demonstration and discussion of water-tracing techniques, and organizes 
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, survcy 
standards, instruments, archiving policy, etc. The Group publishes a quarterly newsletter, Compass Points (c.16pp A4), and organizes seminars and 
field meetings. 

Copies ofBCRA 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 BCRA Honorary 
Secretary: 'John Wilcock, 22 Kingsley Close, Stafford, STI7 9BT, UK. 




