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Key to the Identification of British Bat Remains 
By 

R. ]. G. SAVAGE, Ph.D. 

Spelreologists periodically find remains of bats, mostly of no great age 
though some may date back to late glacial times. The remains are some­
times entombed in stalagmitic calcite which can be easily removed with 
dilute acetic acid. Mandibles and skulls are common though few bone 
assOCIatIOns occur. Existing keys to the identification of British ~nd 

European bats all depend on having available at least a complete skeleton if 
not a complete animal. In the course of identifying fragmentary bat remains 
it became clear that skull material was adequate and in many cases the 
maxillary and palatal regions alone could suffice. These are fortunately 
frequently preserved and this key is based on dental characters and size 
factors in the skull. 

The dental formulae throughout refer to the upper dentition. The 
condylo-basal length and maxillary tooth row (P-M3) measurements are 
taken from Miller (1912) and the palatal measurements (length of hard 
palate in midline) are taken from material in the British Museum (Natural 
History) collections. Europe rather than Britain was chosen for the examples 
to obtain a larger sample and wide range. Three species included in the key 
(V. murinus, M. dasycneme and M. emarginatus) are not known in Britain 
today but might be expected to have occurred here in the past. The figures 
for the arithmetic means in millimetres are followed by the sample size in 
brackets. The figures quoted for the ranges are based on three standard 
deviations above and below the mean, which for all practical purposes will 
represent the real limits of the range. In cases where the sample size is less 

than 15 individuals the special formula J_~S2 for small sample standard 
N-1 

deviation was used. 

Dental formula distinguishes the horseshoe bats, and size differences 
allow the two species to be recognized. The same characters serve to 
differentiate the Serotine and Vespertilio. The six species with dental 
formula 2.1.2.3. fall into two groups on the characters of p2 and the position 
of P3, while within these groups size suffices to recognize the species, except 
for the two Plecotus species. P. austriacus has only recently been recognized 
in Britain; it is larger than the normal long-eared bat, but not wholly 
separable on size alone. The two Nyctalus species have a slight overlap on 
palatal size range but are otherwise distinguishable. The dental formula 
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Key to the Identification of British Bat Remains 
By 

R. ]. G. SAVAGE, Ph.D. 

Spelreologists periodically find remains of bats, mostly of no great age 
though some may date back to late glacial times. The remains are some­
times entombed in stalagmitic calcite which can be easily removed with 
dilute acetic acid. Mandibles and skulls are common though few bone 
associatIOns occur. Existing keys to the identification of British ~d 
European bats all depend on having available at least a complete skeleton if 
not a complete animal. In the course of identifying fragmentary bat remains 
it became clear that skull material was adequate and in many cases the 
maxillary and palatal regions alone could suffice. These are fortunately 
frequently preserved and this key is based on dental characters and size 
factors in the skull. 

The dental formulae throughout refer to the upper dentition. The 
condylo-basal length and maxillary tooth row (P-M3) measurements are 
taken from Miller (1912) and the palatal measurements (length of hard 
palate in midline) are taken from material in the British Museum (Natural 
History) collections. Europe rather than Britain was chosen for the examples 
to obtain a larger sample and wide range. Three species included in the key 
(V. murinus, M. dasycneme and M. emarginatus) are not known in Britain 
today but might be expected to have occurred here in the past. The figures 
for the arithmetic means in millimetres are followed by the sample size in 
brackets. The figures quoted for the ranges are based on three standard 
deviations above and below the mean, which for all practical purposes will 
represent the real limits of the range. In cases where the sample size is less 

than IS individuals the special formula J-~~ for small sample standard 
N-I 

deviation was used. 

Dental formula distinguishes the horseshoe bats, and size differences 
allow the two species to be recognized. The same characters serve to 
differentiate the Serotine and Vespertilio. The six species with dental 
formula 2.1.2.3. fall- into two groups on the characters of p2 and the position 
of p3, while within these groups size suffices to recognize the species, except 
for the two Plecotus species. P. austriacus has only recently been recognized 
in Britain; it is larger than the normal long-eared bat, but not wholly 
separable on size alone. The two Nyctalus species have a slight overlap on 
palatal size range but are othervrise distinguishable. The dental formula 
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characterizes the genus MJ;otis and there are three specific groups. 
Daubenton's bat is unique in having a protoconule on the molars; it has 
retained the normal P3. M. mystacinus and M. dasycneme have a normally 
developed protocone on p3 and are separable on size. The four remaining 
Myotis species in the key all have a reduced protocone on P3. Size differences 
enable M. nattereri, bechsteini and myotis to be recognized. The only overlap 
occurs with M. emarginatus whose size-range spreads across that of M. 
nattereri and M. bechsteini. Thus were this species, distributed today in 
central and southern Europe, to occur in British deposits it might not be 
recognized on the above data. 

My thanks are due to Dr. G. B. Corbet for discussion on the key and 
access to the collections under his charge at the British Museum (Natural 
History). 
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LIMESTONE SOLUTION IN NORTH-WEST CO. CLARE, EIRE 

A Study of Limestone Solution In 
North-west Co. Clare, Eire 

By 
D. INGLE SMITH, B.Sc., M.Sc., and F. H. NICHOLSON, B.Sc. 

New chemical techniques have resulted in a number of recent quantita­
tive studies concerned with the process and rate of limestone solution. These 
studies have usually been based upon the analysis of only a small number of 
water samples, the number of underground samples being particularly 
limited. The results presented in this paper are an attempt to analyse a large 
number of samples from a variety of sites in a relatively limited area of lime­
stone. The results for varying types of site are presented under separate 
headings, namely swallets, simple canyon passage caves, cave syst~ms, 
risings, cave drips and wells. In conclusion an attempt is made to outline a 
"model" to describe the overall pattern of solution for the area. 

The major limitation of this study was that samples could only be 
collected during a restricted period of time. The majority of samples were 
collected between July 5th and 19th, 1963, but a reconnaissance survey 
undertaken in July, 1961, is referred to where appropriate. Most of the 
samples were analysed within 24 hours of their collection. The samples were 
titrated using E.D.T.A. (for details of the method see Ingle Smith and Mead, 
1962, p. 2~9). The titration is for calcium content, but in order to render the 
results comparable to other similar work the results are presented in terms 
of parts per million (hereafter p. p.m.) calcium carbonate. The absolute range 
of error was of the order of 5 p.p.m. CaC03• 

No specific reference is made in the paper to water temperatures or 
magnesium carbonate content. These were, however, studied in the field; 
the temperatures during the period of study varied from 9° C. to 18° C. and 
are only of real importance in comparing the results with those of climatically 
different areas. The magnesium values constituted, in all cases, only some 
5 per cent of the calcium value. 

A location map relevant to the locality discussed has been previously 
published by the University of Bristol Spelreological Society (Oilier and 
Tratman, 1956, Plate 6). Reference is also made to specific cave plans 
published by this Society. 

SWALLETS 

Throughout the period of study in July, 1963, samples were collected 
from the swallets at Pollcahercloggaun East and Pollcragreagh (Oilier and 


