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City Museum, Bristol, from 195 I until his retirement due to ill health In 
1975. 
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REVIEWS 

HILL, C. A. & FORTI, P. Cave minerals of the world. With a historical 

introduction by T. R. Shaw. Huntsville, Alabama, U.S.A. National Speleo

logical Society. 1986. x + 238 p. ISBN 09615093 09. Price $29.95 (hardback), 

$24.95 (paperback). 

(reviewed by D. T. Donovan) 


This book is 'about secondary minerals formed in caves' (p. ix), and such 
minerals are defined as 'formed in a cave because of a unique set of 
conditions therein; i.e., the cave environment has influenced the mineral's 
deposition.' 'Minerals located in vugs, veins ... do not qualify as "cave" 
deposits ... '. The last phrase surely means that hydrothermal deposits are 
excluded. These definitions are important as we shall see later. 

The commonest cave minerals are, of course, the carbonates of calcium 
and these are dealt with in the first mineralogical chapter of the book. The 
authors briefly describe the mechanisms of carbonate solution and deposition. 
They then give a list of carbonate minerals said to occur in caves, their 
composition, crystal system and properties. (But this list does not include all 
carbonate minerals described in the book: see below). The different types of 
carbonate speleothems are then described, 25 of these being distinguished 
including a number of rare forms. Related topics including the calcite/ 
aragonite problem, colour, and rates of growth are in a separate chapter at 
the end of the book. 

The sulphates are perhaps the next commonest cave minerals, several (e.g. 
gypsum, epsomite) being much more soluble than calcite. The stability of 
sulphate minerals is discussed, and then the various forms of speleothem 
which have been recorded. Sulphates form stalactites and stalagmites like 
the carbonates, as well as gypsum flowers and other crystal-dominated forms. 
This chapter, however, illustrates an inconsistency in the arrangement of the 
book. Most of the sulphates listed can clearly occur as cave minerals, as 
defined. The list also includes celestite (strontium sulphate) on the grounds 
that it 'occurs in caves as wall crusts' without detailed evidence being given. 
However, the closely similar mineral barite (barium sulphate) is to be found 
in another chapter in a section on 'ore-associated minerals' apparently on 
the grounds that it has been transported to the cave by groundwater from a 
nearby orebody (p. 134). 

The chapters on nitrates and phosphates remind us that there are groups 
of minerals which form as a result of the presence of organic matter, mainly 
bat guano, in caves. A number of new phosphate minerals of this kind have 
recently been described. They are not very likely to be spotted by the 
ordinary caver since their identification depends on sophisticated laboratory 
techniques. 

So far the book describes minerals and speleothems which fall within the 
authors' definition of 'cave minerals', quoted above. However, other minerals 
are included which do not qualify. To mention British examples, blue john 
and 'stalactitic' barytes (Ford, 1955, and Ford & Sarjeant, 1964 respectively; 
the book cites the latter paper but not the former) are not cave minerals by 
any interpretation. Both occur in veins formed by normal mineralization 
processes, explicitly excluded by the authors in their introduction. If they 
are found in caves it is because the caves have intersected veins or vugs. The 
section headed 'Ore-associated minerals' already mentioned includes a num
ber whose occurrence as true cave minerals must be very doubtful. Many 
minerals have a stalactitic or stalagmitic habit because they were deposited 
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on the walls of cavities, but they are of hydrothermal origin (hot mineralizing 
solutions). The well-known 'stalactitic' rhodochrosite, also included in the 
book, is a familiar example in mineral collections. There may be a grey area, 
for the authors write (p. 83) that 'The presence of hematite is usually an 
indicator of past hydrothermal conditions in a cave. Such an origin explains 
... hematite in Tyuya-Muyun Cave ... ', but once such an origin is admitted, 
there seems to be no dividing line between such caves and hydrothermal veins, 
which may often have been deposited in pre-existing cavities. 

The authors seem, therefore, to have changed the rules as they went along. 
They might have done better either to have restricted themselves to cave 
minerals as closely defined, with a list of doubtful cases, or to have adopted 
a broader definition which would have allowed them legitimately to include 
the wide range of minerals covered by the book . 

This somewhat detailed criticism need not deter speleologists from getting 
the book. It is well indexed, so that individual minerals are easily found 
despite the idiosyncrasies of arrangement, and excellently produced and 
illustrated, with a section of colour pictures. The mineral names are generally 
correct. It should be very useful for anyone wishing to study the occurrence 
and origin of carbonate and sulphate speleothems and follow up the special
ized literature. There are occasional hiccups: for example, the captions to 
figures 70 and 71 are transposed. The very long list of references will form a 
starting point for anyone wishing to pursue the subject. Again there are a 
few inaccuracies, and our own friends the M.N.R.C. appear as the 'Mendip 
Nat. Resources Comm.' (p. 207). 

The seventeen-page historical 'introduction' by T. R. Shaw is, in fact, not 
a history of the study of cave minerals, but an account of the history of 
ideas on the formation of speleothems. These were regarded by several early 
scholars as bearing on the nature and formation of matter itself, and hence 
have greater importance in the history of science than might be supposed. 
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This weighty volume is the product of 15 years work by the Australian 
Speleological Federation, and in particular by Peter Matthews, present 
Chairman of the UIS Commission on Informatics, and Convenor of the 
ASF Documentation Commission. It is important not only as a record of 
Australian caves, but as a basis for discussion of the value of computer 
techniques in speleological documentation. The 1985 Karst Index is an update 
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of the 1968 Speleo Handbook, and is now a computerized data base of 
6,639 karst features, including 4,825 caves, the remainder being sinks, risings, 
dolines, towers and multiple cave entrances. The caves are grouped by federal 
state, and within each state by karst regions. For each cave there is a unique 
reference number (based on federal state, karst region and type), and a 
short computer-generated description, including brief details such as the 
approximate entrance location, potential for exploration, pitch lengths, pub
lished surveys and bibliography. Cave surveys and maps are also given a 
unique reference number based on federal state, karst region and club. There 
are alphabetical lists by map reference number, by cave name and by author. 
There are 21 caves longer than 3 km (the longest 16 km), and 50 caves 
deeper than 100 m (the deepest 373 m); the 'rank' numberings given to these 
seem unusual, e.g. after two caves ranked third equal, it would be more 
usual to continue with rank 5. 

The index is not intended as a guide book-the computer listing is of 
course somewhat boring visually, and there are no photographs or surveys 
included to relieve the tedium. It is a reference work for Australian cavers 
and those visiting Australia, chiefly to indicate further caving potential, but it 
should also be of some use to international cave documentation synthesizers . 
Although surveys are not included, they may be requested from the relevant 
ASF member clubs, names and addresses of which are supplied. We may 
note that the work was financed by a grant of 14,000 Australian dollars 
from the Australian government (is this a precedent for a similar British. 
exercise?), but that beyond this the data base is intended to be self-supporting 
financially, with the costs being recov«rec ) principally from the sale of the 
book, with minor income from direct use, f the data base or the supply of 
machine-readable data or computer printo ts . Although it has taken 15 years 
to produce, this was simply a request fo the supply of all existing data, not 
a project to document all the caves in--Australia. 

However, for general readers the most important sections are the 
accompanying papers which describe the general philosophy of the documen
tation, the Karst Index System summary, and ASF documentation standards 
(including terminology, cave naming, cave numbering, map numbering and 
survey techniques) required before a cave is entered in the index. Whether 
the complete work is cost-effective for non-Australian cavers is doubtful, but 
the accompanying documentation standards, descriptions of the computer 
system, and reference number systems are very important, and it might have 
been appropriate to publish the material in two volumes, a slim synthesis 
and documentation standard document, and a thick computer listing, this 
latter perhaps also available on microfiche. 

As a computer professional, a major item of interest to me was the 
description of the computer implementation of the database. Data entry is 
the key operation, being based on forms supplied by cavers (NB cave 
descriptions are isolated from trip summaries, which are more appropriate 
to club journals; the facts about each cave can then be filed together, rather 
than being buried almost irretrievably among colloquial descriptions of trips). 
The data is checked for national consistency (e.g. correct spelling of names 
and terms) and then entered by skilled data preparation operators. Some 
data compression has been employed by,! storing terms as integers, rather 
than as strings of characters. A free-form/at system is used so that irrelevant 
or missing data need not be recorded; even with the consequent overhead of 
keys, compression to about 14% of the original text is achieved, or to about 
8070 if common fields for caves from the same karst region are suppressed. 
However, if further bit storage had been employed, reduction to about 3% 


