
contemporary base-level of erosion. In cases where the water-table in 
caves is dictated by stream-levels in adjacent valleys, the oldest speleothem 
found at a given altitude provides a minimum age for the corresponding 
position of the adjacent erosional base- level , ie. the valley floor. The 
minimum age can be converted into maximum valley erosion rates (Ford 
et aI., 1981 ; Atkinson and Rowe, 1992), equation (I): 

R = A hit. 
max Ll mm 

(I) 

This conversion has been attempted for three caves where the position 
of speleothems could be associated with a corresponding water-table 
controll~d by the adjacent valley floor. The elevation ( h) was 66 and 16m 
for Lithophagus and Vadu-Crisului caves (Fig.14). Equation (I) yields 
minimum average erosion rates through the last 40 to 140ka of 0.46 to 
0.43m/ka. These minima are of the same order of magnitude, or slightly 
larger than glacial/interglacial erosion rates deduced in a similar way in 

glacia l landscapes (Ford and Williams, 1992, pp. 112-113). 

If 0.445mm/yr is considered as the average erosion rate in the Crisul 
Repede Basin, than the lowering of the valley from the 3rd terrace 
(situated between 300 and 320m in the Crisul Repede Gorge, and between 
535 and 575 in the Iada Valley) (Ficheux, 1971) down to the actual river 
floor, was achieved during the Late Pleistocene and Holocene. This 
conclusion agrees with the opinions of other geomorphologists cited by 
Ianovici et at (1976). 
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APPENDIX 1 
LIST OF MINERALS FORMING DIFFERENT SPELEOTHEMS 

Mineral Chemical Crystal Symmetry Frequency 
formula system 

OXIDES and HYDROXIDES 

Akaganeite p-FeOOH tetragonal 5 Very rare (VR) C,~h 
Atacamite Cu2(OH)P rhombic o 2h VR 
Bauxite hydroxide Al+Fe Rare (R) 
BIRNESSITE [Mn 4+,(Mn2+,Ca,Mg,Na,K)](0,OHh rhombic R 
Boehmite y-AlOOH rhombic 0 17 VR 3 2h 
Brucite Mg(OH)2 trigonal o 3d R 
CHALCEDONY Si02 hexagonal Common (C) 
Calcophanite ZnMn30 7 ·3 HzO triclinic C' R 1 

Cuprite CuzO cubic 0\ VR 
Gibbsite y-AI(OH)3 monoclinic C5

2h R 
ICE' HzO hexagonal C3

6v V. common (VC) 
GOETHITE u-FeOOH rhombic 0'6 R 

6 2h 
Hematite Fe20 3 trigonal o 3d C 
Hollandit Ba..:<2MngO'6 monoclinic C5

4h VR 
LIMONITE aggregated hydroxide Fe C 
Lithiophorite (AI,Li)(OHhMn02 hexagonal C3

2h R 
Maghemite y-Fez03 cubic r VR 
Magnetite (Fe3+Fe2+)Fe3+04 cubic 0\ VR 
Manganite y-MnOOH monoclinic C\ R 
OPAL Si02+HzO amorphous C 
PYROLUSITE p-Mn02 tetragonaIO'\h C 
Plattnerite Pb02 tetragonal 0 '\h VR 
QUARTZ Si02 trigonal O\d VC 
ROMANECHITE (Ba,Mn2+MO,OH)6MngO,6 rhombic 0'2 C 
Rancieite (Ca,Mn)Mn40 9.3HzO hexagonal? VR 
Rutile Ti02 tetragonal 0 '44h R 
Tenorite CuO monoclinic C6

2h VR 
TODOROKITE (HzO,. ·h2 (Mn, .. )£g (0,OH)'6 monoclinic C5

4h C 
Uraninite U02 cubic 0\ R 
WAD agg~ated oxide+hydroxide of Mn C 
Wyartite Ca3 +[(U02)J(OH),g/(C03)2] .4H2O rhombic 0'6 VR 2h 

CARBONATES and HYDROCARBONATES 

ANKERiTE CaFe[C03h trigonal C\; C 
ARAGONITE CaC03 rhombic 0'6 VC 2h 
Artinite Mg2[(OH)zlC031.3HzO monoclinic C3

2 VR 
Auricalcite (Zn,Cu)s[(OH)/C03h rhombic 0\ VR 
Azurite Cu)[OHlCO)h monoclinic C5

2h C 
Baringtonite MgCO).2HzO triclinic VR 
Baylissite K2Mg(C03h .4H2O ? VR 
CALCITE CaC03 trigonal 0 63d VC 
Carboborite CazMg[CO/B205] .1 OHzO monoclinic VR 
Cerussite PbC03 rhombic 0'6 C 2 2h 
DOLOMITE CaMg[C03h trigonal C 3; C 
Oypingite Mg5(C03MOH)2·5H20 ? VR 
Giorgeite CU5(C03MOH)4 ·6HzO ? VR 
HUNTITE CaMg3[CO)]4 trigonal VC 
Hidrocerussite Pb3[(OH)/C0 3h hexagonal VR 
HYDROMAGNESITE Mg5[0H/(C03)lz .4HzO monoclinic 0 5

2 VC 

Hydrozincite Zn5[(OH)/C03h monoclinic C3
2h C 

Lansfordite MgC03·5HzO monoclinic C2
2h VR 

MAGNESITE MgC03 trigonal 063d VC 
MALACHITE Cu2[(OH)zlC03] monoclinic C5

2h C 
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MONOHYDROCALCITE CaCO).Hp hexagonal VC 
NESQUEHONITE MgCO).3Hp monoclinic C5

2h VC 
Pyroaurite M&;Fe2[(OH),JC031.4H2O trigonal D5

3d VR 
RHODOCHROSITE MnCO) trigonal D63d VR 
Rosasite (Zn,Cuh[(OH)/CO)l monoclinic VR 
Rutherfordine [UO/C03] rhombic DI3 VR 6 2h 
Soda Na2C03"IOHP monoclinic C 2h R 
Schrockingerite NaCa3[UO/F/SO/(CO)).IOHp triclinic PI VR 
Sharpite [UO/CO)] .Hp rhombic VR 
SIDERITE FeCO) trigonal D6)d VC 
Smithsonite ZnC03 trigonal 6 

C D,~d 
Strontianite srCO) rhombic D 2h C 
Terrnonatrite NazC03"HP rhombic D'2h VR 
Teschemacherite NH4HCO) ? VR 
Trona Na3H[C031·2Hp monoclinic C6

2h VR 
VATERlTE CaC03 hexagonal C 
Zellerite Ca[U02/(CO)2] .5H2O rhombic Pmn2, VR 
Witherite BaCO) rhombic D'6 VR 2h 

SULPHA TES and HALIDES 

Aluminite AI2[(OH)4/S04] .7H2O monoclinic VR 
Alunite KAI3[(OH)J(S04h] trigonal C\v R 
ALUNOGENE AI2[S04h .18Hp triclinic R 
Anglesite PbS04 rhombic D'6 2h R 
ANHYDRITE CaS04 rhombic D'7 2h C 
Apjohnite MnAI2[S04]4·22Hp monoclinic VR 
Arcanite K2S04 rhombic D'6 2h R 
A RDEA LITE CazH[P04S04] .4Hp monoclinic C 
Astrakanite (Blodite) NazMg[S04h .4HP monoclinic 5 

C C,ih 
BARITE BaS04 rhombic D 2h C 
Basaluminite AI4[(OH)IO/S04] .5H2O hexagonal ? VR 
BASSANITE CaS04.Y2HP monoclinic R 
Brocantite Cu4[(OH)JS04] monoclinic C

5
2h R 

Chalcanthite CU[S04] .5Hp triclinic C
l 

C I 

Chalcoalumite CuAI4[(OH),/S04] .3Hp triclinic ? VR 
Camalite KMgCI3·6Hp rhombic 4 

VR D,gh 
CELESTINE SrS04 rhombic D 2h C 
Cianotrichite Cu4AI2[(OH),iS04] .2Hp rhombic VR 
Clairite Fe3(NH4}z(S04MOH») .3Hp triclinic VR 
Cloromagnesite MgCI2 hexagonal D5

3d R 
CRISITE KonAI109[(OHb/SO/Si04] .2H2O amorphous VR 
Devilline CaCu4[(OH)/S04h .3H2O monoclinic C5

2h VR 
EPSOMITE Mg[S04] .7H2O rhombic D4 2 VC 
Phybropherite Fe[OHlS04] .5Hp monoclinic VR 
Guanovulite ? K(NH4)(S04) .2H2O rhombic VR 
GYPSUM Ca[S04] .2Hp monoclinic C6

2h VC 
Glaserite (Aphthitalite) K)Na[S04h trigonal D33d R 
Glauberite CaNaz[S04h monoclinic C6

2h VR 
HALITE NaCI cubic 05h VC 
HALOTRICHITE FeAI2[S04]4·22Hp monoclinic C' R 

6
2 

Hexahydrite Mg[S04] .6Hp monoclinic C 2h R 
JAROSITE KFe3[(OH)J(S04h] trigonal C5

3v C 
KALINITE KAI[S04h .11 H2O? monoclinic ? C 
Kieserite Mg[S04] .Hp monoclinic C

6
2h R 

Lecontite (NH4)Na[S04] .2Hp rhombic D\ R 
Lonecreekite FeNHiS04h·12Hp cubic VR 
Melanterite Fe[S04] .7H2O monoclinic C

5
2h C 

Metavoltine <x-K5F~[OHl(S04»)h .8Hp hexagonal VR 
MIRABILlTE Naz[S04] . IOHp monoclinic C

5
2h VC 

Misenite KsHdS04h monoclinic VR 
Natrojarosite NaFe) [(OH)J(S04h trigonal C

5
)V VR 

Nickelalumite? (Ni,Cu)AI4[(S04)(N°3)](OH),2.3HP monoclinic VR 
PlCKERlNGITE MgAI2[S04]4·22Hp monoclinic C I 

C 52 
Pisanite (Fe,Cu)[S04] .7Hp monoclinic C 2h VR 
Posnjakite Cu4[(OH)JS04] .H2O monoclinic VR 
Sabieite FeNH4(S04)2 trigonal VR 
Spangolite CU6AI[(OH)I2/CI/S04] .3Hp trigonal C

3
Jv VR 
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Sylvite KCI cubic OSh C 
Singenite K2Ca[S04h .H2O monoclinic C2

2h VR 
Tamarugite NaAl[S04h .6Hp monoclinic C2

2h VR 
Taylorite (K,NH4MS04] rhombic VR 

THENARDITE « 197°C) a-N~[S04] rhombic 0
24 

C 2h 
Tschermigite (NH4)AI [SO 4])2 .12Hp cubic -th VR 

Voltaite K2F esF e/+[SO 4] 12 . 18H2O cubic VR 

Woodhouseite CaAI3[(OH)JS04P04] trigonal VR 

NITRATES 

Darapskite Na3[SO/N03J .Hp monoclinic C\h C 
Sveite KAI7(N°3)4CI2(OH)16·8Hp monoclinic VR 
Hydrombobomkulite NiAI4(N°3MOH)12·13-14HP monoclinic VR 
Mbobomkulite (Ni,Cu)AI4[(N03)2S04J(OH)12·3H20 monoclinic VR 

Nitratite NaN03 tIigonal 6 VC Odd 
Nitrammite NH4N03 rhombic D 2h C 
Nitre KN03 rhombic DI6 VC 2h 
Nitrocalcite Ca[N03h .4Hp monoclinic C 
Nitromagnesite Mg[N03h .2Hp monoclinic C 

PHOSPHATES 

APATITE CaS [F/(P04)3J hexagonal C
2

6h R 
Archerite (K,NH4)H2P04 tetragonal VR 
Biophosphamite ? (NH4)H2P04 tetragonal VR 
BOBIERJTE Mg)[P04h .8H2O monoclinic C

S
2h VR 

BRUSHITE CaH[p04J·2Hp monoclinic C3
2 VC 

Carbonat-Apatite Cas[F/(P04,COPH)3J hexagonal C
2

6h VR 
Crandalite CaAI3H[(OH)J(P04)2J trigonal C\v C 
DAHLLlTE (var.) CalQ(P04)6(C03)(OH) hexagonal VC 
Diadochite Fe4[(OHMP04,S04)3J .13Hp monoclinic VR 
Dittmarite (NH4)Mg3HJP04h .8Hp rhombic VR 
Evansite AI3[(OH)JP04] .6Hp amorphous VR 
Francoanellite H6K3Als(P04)S .13 HP trigonal R 
Hannayite (NH4)2Mg3H4[P04J4·8Hp triclinic C

I , R 
Hibbenite Zn7[(OH)P04h .6Hp rhombic ? VR 
HYDROXYLAPATITE Cas[OHl(P04)3J hexagonal C

2
6h VC 

Hopeite Zn3[P04h .4H2O rhombic DI6 VR 2h 
Klinostrengite FeP04·2Hp monoclinic VR 
Koninckite FeP04·3Hp tetragonal VR 
Leucophosphite K2(Fe,AlMOHl(P04)2J .2H2O monoclinic S 

VC Clh 
Martinite (var.) CasH2(PO 4)4 . 'l2HP trigonal D 3d VR 
Minyulite KAI2[(OH,F)I(P04h .4H2O rhombic C

I
2v VR 

Mitridatite Ca3Fe4[(OH)J(P04)4 ·2Hp monoclinic R 
Monetite CaH[P04J triclinic C

I 
C 

6' Montgomeryte Ca4Als[(OHMP04)6J .11 H2O monoclinic C 2h R 
Mundrabillaite (NH')2Ca(HPO.h .H2O monoclinic VR 
Newberyte MgH[PO. ]'3H2O rhombic DI S 

2h C 
Niahite (NH.)(Mn,Mg,Ca)PO • . H2O rhombic VR 
Parahopeite Zn3[P04h .4H2O triclinic C I , R 
Phosphammite (NH4)2HP04 monoclinic ? VR 
Pyromorphite Pbs[CI/(P04)3J hexagonal C2

6h VR 
Purpurite (Mn,Fe)[P04J rhombic VR 
Sasaite (AI,Fe)liP04)IISOiOHh .83Hp rhombic VR 
Schertelite (NH4hMgH2[p04h .4HP rhombic DIS VR S 2h 
Scholzite CaZn2[P04h .2H2O rhombic D 2h VR 
Spencerite Zn2[(OH)IP04J .I'hHp monoclinic C\h VR 
Stercorite (NH4)NaH[P04J .4H2O triclinic VR 
Strengite FeP04 ·2H2O rhombic DIS C 7 2h 
Struvite (NH4)Mg[P04J ·6H2O rhombic C ~v C 
TARANAKlTE K2AlsH6[P04Js .18Hp trigonal D 3d VC 
Tarbuttite Zn2[OHl(P04J triclinic C

I 
R , 

Tinticite Fe3[(OHMP04)2] .3H2O rhombic ? VR 
Variscite AIP04 ·2H2O rhombic DIS VC 3 2h 
VIVIANITE Fe3[P04h .8H2O monoclinic C I~h VR 
WAVELLITE AI3[(OHMP04)2J .5H2O rhombic D 2h VR 
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Whitlockite (3-Cal[P04h trigonal DS
ld VC 

SILICATES 

ALLOPHANE mHp nSi02 pH20 AI:Si=\:\ amorphous C 
BENITOITE BaTi[Sil0 9] hexagonal D2lh VR 
Chrysocole Cu4H4[(OH)s/Si4OIO] monoclinic VR 
Clinochlore (Mg,AI)l[(OH)/AISilOIO]Mgl(OH)6 monoclinic VR 
DICKITE AI4[(OH)s/Si4OIO] monoclinic C4 VR 

2' 
Epidote C~(Fe,AI)AI2[010HISiOiSiP7] monoclinic C 2h VR 
HALLOYSITE AI4[(OH)s/Si4OIO](HP)4 monoclinic Cl 

C 
Hemimorphite Zn4[(OHh/SiP7] "H2O rhombic C2& VR 2v 
Hydromuscovite (K,H2O)AI2[(HP,OH)/A1SiPIO] monoclinic VR 
ILLITE KI " I.5AI4[AII"I .S(Si7~S)020](OH)4 monoclinic VR 
KAOLINITE AI4[(OH}gI(Si4OIO] triclinic CI VR 
Metahalloysite AI4[(OH}g/SiPIO] monoclinic Cl' VR , 
MONTMORILLONITE (AI167M~33)[( OH)/S i40 IOt3l~ao.33(H20)4 monoclinic C 
NACRlTE AI4[(OH)s/SiPIO] monoclinic m VR 
Palygorskite (Mg,AIh[0~SiPI8!~"~20+2HP monoclinic C3

2h C 
Sapomte (Mg3"2.2SFeo~J75)d(OH)2/Alo3lSI36PIO] · Y> Ca,Na)Ol3(HP)4 monoclinic C4 VR t Sepiolite M~[(OHMSi60Is]2H20+4HP rhombic DI~h C 
Shattuckite CUs[(OHMSiOl)4 rhombic D 2h VR 
Stilpnomelane (K,Hp)(Fe,Mg,AI)<)[(OHh/Si4OI0]Xn(HPh monoclinic VR 
Tremolite C~MgsSis022(OHh monoclinic VR 
Vermiculite Mg236Feo.4sAlo.16[(OHhl AI12SSi2.720IOt64-M~32(HP)4 monoclinic VR 

OTHER MINERALS 

SULPHUR Sa rhombic D24 . 
2h R 

Bornite CUSFeS4 tetragonal D4~d VR 
Chalcopyrite CuFeS2 tetragonal DI VR 2d 
Cinnabar HgS trigonal D4 VR 1 
Galena PbS cubic OS VR 
Marcasite FeS2 rhombic DI~ VR 2h 
Metacinnabar HgS cubic T2 VR 
Oldhamite CaS cubic Of VR 
PYRITE FeS2 cubic 

6 h 
VR h 

Pyrrotine FeS hexagonal D46h VR 
Sphalerite a-ZnS cubic T2 VR 
Stibnite (Antimony) Sb2Sl rhombic Dli VR 2h 

Fluorite CaF2 cubic 0\ C 

Bromargyrite AgBr cubic 0\ VR 

Arseniosiderite Cal Fe4 [OHI AS04]4 .4H2O monoclinic VR 
Beudantite PbFel[(OH)JS04As04J trigonal DS

ld VR 
Conichalcite CaCu[OHlAs04 rhombic D\ VR 
Mimetite Pbs[CI/(As04)l] monoclinic VR 
Olivenite Cu2[OHlAs04] rhombic DI3 2h VR 
Strashimirite Cu4[OHlAs04h·2'12HP monoclinic CI

2h VR 
Talmessite C~Mg[As04h .2Hp triclinic C l VR I 

Descloizite Pb(Zn,Cu)[OHIV04] rhombic D4 VR 12 
Hewettite CaV60 16·9Hp rhombic C 2h VR 
Tangeite CaCu[OHIV04] rhombic D4 2 VR 
Tujamunite (Tyuyamunite) Ca[(U02hNPs] .5-SY>Hp rhombic VR 
Vanadinite Pbs[CI/(V04)3] hexagonal VR 
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ANNUAL LAMINATIONS IN SPELEOTHEMS - RECENT 
PALAEOCLIMATE INTERPRET A TIONS AND 

FUTURE PROSPECTS 

Andy Baker' , William L. Bames2, Dominique Genty3 and Natalie J. 
Mockler' 2 

'Department of Geography, University of Exeter, Amory Building, 
Rennes Drive, Exeter, EX4 4RJ 
a. baker@exeter.ac.uk 
2Department of Physics, University of Exeter, Stocker Road, Exeter, EX4 
4QL 
3Universite de Paris-Sud, Laboratoire d ' hydrologie et de geochimie 
isotopique, URA 723, CNRS, Batiment 504, 91405 Orsay Cedex, France 

Laminations have been observed in speleothems for many years, firstly 
in visible light, and more recently under ultra-violet illumination. Visible 
laminations were first demonstrated to be annual in some instances in the 
1960s; laminations visible under UV light were first observed in the 1980s 
and demonstrated to be annual in the 1990s. Annual laminations provide: 
(I) a precise measure of growth rate of speleothem samples; (2) a floating 
chronology which can be constrained by radiometric dating techniques 
(U-Th); (3) a palaeoclimate record from variations in the width and 
structure of the annual laminations. Recent advances in the use of annual 
laminations for high resolution palaeoclimate analysis are presented: (I) 
Short lived growth rate bursts from stalagmites from Uamh an Tartair, 
Assynt; (2) Correlations between the structure of the UV laminations and 
drip water discharge from Lower Cave, Bristol and Brownes Folly Mine, 
Wiltshire; (3) Theoretical relationship between cave environmental 
characteristics and the deposition of visible and/or UV laminations. 
Potential future research proSpects are discussed. 

EXPOSURE TO RADON IN GILFIELD MINE 

G. R. Barker-Read and R. A. Farnfield 
Department of Mining and Mineral Engineering, The University of 
Leeds, LEEDS LS2 9JT 
mingrbr@ecu-Ol.novell.leeds.ac.uk 

Radon is a naturally-occurring radioactive gas which is' commonly 
encountered in caves, pot-holes and abandoned mines. A study of the 
concentration of radon gas and its decay products in the atmosphere 
within Gilfield mine, a disused lead mine in North Yorkshire, has been 
undertaken in order to quantity the risk to the health of persons entering 
the mine. The measurements indicate that the principal factor controlling 
the concentration is the strength and direction of natural ventilation within 
the mine which, in turn, is determined by the temperature of the air outside 
of the mine. The health risk thus varies with the season. 

INITIAL THOUGHTS ON CAVE INCEPTION AND 
DEVELOPMENT ON CUILCAGH MOUNTAIN 

Les Brown, Dave Lowe and John Gunn, Limestone Research Group, The 
University ofHuddersfield, Queensgate, HUDDERSFIELD, HDI 3DH, 
UK. 
SAPPLB3@hud.ac.uk, D.Lowe@bgs.ac.uk, J. Gunn@hud.ac.uk 

Ongoing studies of cave systems beneath Cui lcagh Mountain (County 
Fermanagh, Northern Ireland, and County Cavan, Eire) are attempting to 
relate the development history and form of the caves, and their associated 
complex underground drainage relationships, to aspects of the local 
geology . Most results to date are from the Marble Arch Cave System. 
They demonstrate that stratigraphical and lithological relationships within 

the Carboniferous limestones of Cuilcagh, and their effects on cave 
development, are locally complex and laterally variable. Consideration of 
early observations allows recognition of the potentially widespread 
involvement of specific, favourable, lithological contrasts (considered as 
Inception Horizons) and other geological features in guiding the earliest 
stages of cave development and imprinting a variety of possible alternative 
underground drainage route combinations locally and regionally beneath 
the mountain. 

THE DEVELOPMENT OFTHE DERWENT GORGE AND 
ITS CAVES AT MATLOCK, DERBYSHIRE 

Dr Trevor D. Ford, 21 Elizabeth Drive, Oadby, LEICESTER LE2 4RD, 
UK 

The River Derwent is thought to have been superimposed onto a partly 
eroded Millstone Grit from the Mio-Pliocene Brassington Formation and 
thence onto the Carboniferous Limestone. As the limestone was exposed 
by erosion a system of phreatic caves developed in the hydrologic 
compartment between two impermeable lava flows. Outwash sediments 
filling these cave systems indicate an early Pleistocene glacial episode. 
Later glaciation(s) yielded firstly a high-level plateau till, and a later 
terrace till of probable Wolstonian age. The gorge was incised between 
these two glacial episodes and uniclinal shift was blocked by the upstanding 
reef of High Tor. The gorge is today effectively an elongate knick point 
in the thalweg of the River Derwent. 

TUFA AND TRAVERTINE DEPOSITS OF THE GRAND 
CANYON, USA 

Dr Trevor D. Ford, 21 Elizabeth Drive, Oadby, LEICESTER LE2 4RD, 
UK (with H.M. Pedley) 

Although tufa is widespread in the Grand Canyon, it has only attracted 
passing attention in guide books, limited research on a few occurrences, 
and no specific investigation has been traced. The present account 
describes the deposits and suggests which mechanisms have been operative. 
The potential effects of wet climatic phases versus those caused by lava 
dams are also assessed. 

THE USES OF HYPERTEXT MARKUP LANGUAGE 
(HTML) IN CAVING 

Peter Grant and Wookey 
Peter Grant, Green foot Bam, Greenfoot, Low Bentham, LANCASTER 
LA27EQ,UK 
pag I@cyservl.cybase.co.uk 
Wookey, 734 Newmarket Road, CAMBRIDGE CBS 8RS, UK: 
wookey@alephl.co.uk 

Recent work using HTML to descri be a guide to complex cave systems 
will be outlined. The example used in this instance is the Easegill System 
in North Yorkshire. A demonstration of the guide will be given showing 
seamless navigation through the cave with links to Photographs, Rigging 
Guides, Surveys and Text. A demonstration of HTML as a caving 
database will also be given ; in this instance a database of work carried out 
in Austria by theC.U.C.C. A demonstration shows the wealth of data that 
can be stored using this method, including related subjects, QM lists, 
glossary, logbooks, history list, surveys, pictures, sound, VRML etc. The 
finished work could be placed on the Internet and links to other related 
sites could be added . The data would then be accessible across all 
computer platforms. 
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CHANNEL SOUNDING THROUGH ROCK USING 
WIDEBAND RADIO PULSES 

David Gibson, 12 Well House Drive, LEEDS LS8 4BX, UK 
gibson@mcrosolv.demon.co.uk 

Channel sounding is a technique for measuring the characteristics of 
wave propagation. This paper explains how the technique can be used to 
make measurements in rock. As well as providing experimental 
determination of the optimum range of frequencies for cave 
communications, the technique lends itselfto geophysical investigations. 

CA YES IN THE MECHARA AREA, ETHIOPIA: OLD, 
BUT HOW OLD? 

John Gunn & Les Brown, Limestone Research Group, The University of 
Huddersfield, Queensgate HUDDERSFIELD, HDI 3DH 
j.gunn@hud.ac.uk 

During two recent expeditions to Ethiopia a complex network of 
previously undescribed caves has been explored near to the settlement of 
Mechara in eastern Harrar. The passages are all rifts but nowhere in the 
8km so far explored can a solid floor be seen as a result of breakdown, dust 
and guano. The caves contain a number of distinct sediment sequences 
and give the appearance of being very old. The Anatolo Limestone in 
which the caves are formed is of Lower Jurassic age and atone stage it was 
overlain by Lower Miocene volcanic rocks deposited c. 30My ago during 
the formation of the Ethiopian Rift Valley. This episode was accompanied 
by extensive tectonism. As some passages in the caves are truncated by 
faulting it is suggested that amature cave system. was already in existence 
by the early to mid-Miocene. These caves not only survived the volcanism 
and tectonism which accompanied formation of the Rift Valley, but also 
the subsequent uplift and erosion of the volcanic plateau which formed the 
landscape observed today . 

RA WTHEY CAVE 

Philip Murphy, University of Leeds, LEEDS 
p.murphy@earth .leeds.ac.uk 

Rawthey Cave is a resurgence cave situated in the Rawthey Gorge ten 
miles North East of Sedbergh, Cumbria. The cave drains a thin band of 
upturned limestone intimately associated with the Dent Fault. A recent 
reinvestigation has resulted in the discovery ofa major new section of cave 
illustrating its atypical geological setting and providing significant 
archaeological finds. Preliminary hydrological data indicates the existence 
of a much more extensive cave system than so far explored. The results 
ofC 14 dating of samples from the cave, at present being undertaken in the 
USA, are awaited . 

THERE'S LIGHT ENOUGH FOR WOT I'VE GOTTO DO 
- LUMINESCENCE DATING OF CAVE SEDIMENTS 

Dave Sainty, Department of Geography, University of Sheffield, Winter 
Street, SHEFFIELD S I 0 2TN 
ggp9Sds@sheffield .ac.uk 

This paper will outline current research into the feasibility of applying 
optically stimulated luminescence dating (OSL) to cave sediments. The 
research project is focusing on samples of probably glacial sediments 
from caves in the Assynt area of north-west Scotland, of likely periglacial 
sediments from caves in Devon, and aeolian sediments from caves in the 
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Kalahari region of Africa. Each location presents sediments with contrasting 
climatic regime and mode of deposition and imparts unique problems that 
challenge successful application ofOSL dating. Dating techniques currently 
applied to materials derived from caves concentrate on faunallhuman 
remains, artefacts, or speleothem material. In contrast to these, OSL dates 
sediments directly, based on their last exposure to a light source, and 
correlation between these episodes and deposition offers great potential 
for dating specific events in cave palaeoenvironments. 

ULTRASONIC CAVE MAPPING 

W. I. Sellers and A. T. Chamberlain, Department of Anatomy, The 
University of Edinburgh, Medical School, Teviot Place, EDINBURGH 
EH89AG 
bill.sellers@ed.ac.uk 

Surveying the internal structure of a cave is an important part of any 
archaeological or palaeontological excavation. However, using standard 
topographical surveying techniques is extremely difficult due both to the 
irregular nature of the structure and to the difficult working conditions. 
This study uses a novel method based on ultrasound reflections to produce 
an accurate 3D model of Kitley Shelter Cave, an archaeological cave in 
Yealmpton, Devon. This model allows the easy location of finds and 
enables the cave system to be visualised allowing better understanding of 
the taphonomy of the site. 

LEACHING OFSOILAND ROCK SAMPLES FROM TWO 
NORTHERN EUROPEAN CA VE SITES: METHODOLOGY 
AND PRELIMINARY RESULTS 

Anna F. Tooth, Department of Earth Sciences, University of Keele, 
KEELE, Staffordshire STS SBG 
ggd l4@keele.ac.uk 

Leaching experiments were performed in order to investigate the 
potential cation contribution from soil and aquifer zones to the geochemical 
signal of karst water. Samples were collected from two cave sites: Grotte 
de Clamouse, near Aniane, southern France, and Crag Cave, Castleisland, 
southwest Ireland. Clamouse bedrock comprises secondary limestones 
and dolomites; soils reflect their parent lithologies, being red earths and 
dolomitic sands, respectively. At Crag, the bedrock comprises limestone 
with patchy dolomitization, overlain by a well-consolidated, clay-rich till 
deposit. Low and high water:sediment ratios were used as analogues for 
percolative and conduit flow through soil, respectively. Rock leaches 
investigated differing water/rock interaction ratios. Experimental run 
duration was varied in order to imitate different residence times. Leachate 
chemistries were compared with congruent dissolution, acid-soluble 
cation concentration data. For both sites, 31 day rock leachates were close 
to saturation for calcite, irrespective of water/rock interaction ratios. All 
rock leaches had lower Ca, Mg and Sr yields than karst waters and 
concentrations progressively decreased with shorter residence times. 
Leachate yields trended towards incongruent dissolution. Low 
water:sediment, 31 day Crag tillieachates were highly undersaturated for 
calcite. In contrast, the equivalent Clamouse leachates were supersaturated, 
whilst high water:sediment leachates became progressively undersaturated 
with shorter experimental durations. Soil leachate yields for both sites 
indicate incongruent dissolution effects. Long residence time rock leaches 
from both sites may approximate karst water cation chemistries, ifpC0

1 
was slightly increased. The low carbonate Crag till contributes little to 
karst water cation chemistry. Clamouse soil leachate chemistries suggest 
that percolative flow regime solutions will yield high carbonate 
concentrations, whilst conduit evolved solutions will be carbonate poor. 
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Readers are invited to offer thesis abstracts, review articles, scientific notes, comments on previously published papers and discussions of general interest 
for publication in the Forum of Cave and Karst Science. 

All views expressed are those of the individual authors and do not necessarily represent the views of the Association unless this is expressly stated. 

A COMMENT ON TREVOR SHAW'S 1996 PAPER ON 
WOOKEYHOLE 

The article by Trevor Shaw in Cave and Karst Science 23 (I), p. 17-23, 
is destined to become a true classic of speleological history . His 
identification of the cave at Chedder-hole as Wookey Hole may not be 
accepted universally but I am convinced that it is correct. 

However, it surprises me that there continues to be controversy about 
identification ofthe cave mentioned by Clement of Alexandria about 200 
A.D., "lying below a mountain .. . (where) the sound of cymbals clashing .... 
is heard" . To this day, there is a well-known cave lying below a mountain 
in Britain where the sound of cymbals clashing (and other orchestral 
music) is heard with tidal movements : Otter Hole. Ore-seeking Romans 
were accustomed to tight orifices, and its riverside site was even more 
accessible to Romans that was Wookey. I don't understand why this is not 
accepted universally . Is there evidence that, in Roman times, mean sea 
level in this estuary was at a different level, or that tidal patterns were 
different then? 

William R. Halliday 
Hawaii Speleological Survey 
PO Box 1526 
Hilo, HI USA 96721 

BOOK REVIEW 

KRANJC,A.,(Editor), 1995.ActaCars%gica, Volume 24. Proceedings 
of the International Symposium "Man on Karst", Postojna, September 
23 .25 . 591pp. ISSN 0583-6050. 

Acta Carsologica is one of a number of publications that deal with 
aspects of the Natural Sciences, the fourth class of fields covered by the 
activities of the Slovene Academy of Sciences and Arts. Some would say 
that it also functions as the official bulletin ofthe Karst Research Institute 
at Postojna. This particular volume comprises almost 600 pages, most of 
which reproduce a series of papers that were presented at the Symposiur.: 
"Man on Karst ", held in Postojna in 1993. The Symposium, dedicated to 
the 70th birthday of the well-known karst scientist Professor Ivan Gams, 
was attended by more than 70 delegates from most of the countries in 
Europe. 

English-speaking readers might be forgiven for expecting this massive 
publication, being the official dissemination ofa Slovene learned society, 
to be written mainly in Slovene, or perhaps in the dozen or more native 
languages ofthe many contributors. Not so. Almost the entire publication 
appears in English, with only one or two papers in French or German, and 
with some of the Symposium' s speeches of welcome in Slovene or 
French, with English translations. Whatever its language of publication, 
each paper is accompanied by abstracts in English and Slovene, and with 
a brief concluding digest of its contents, also in Slovene. 

There is no possibility for mistaking Acta Carsologica as anything other 
than a serious scientific work . It has an undeniably satisrying " thud 
factor", as might be expected from its c.4cm thickness. Yet for all this, it 
is not simply a "dry as dust" repository of scientific facts and figures. 

Perhaps surprisingly the volume manages to retain and project some of the 
vitality, as well as the obvious variety, that must have been present at the 
Symposium itself. That the programme was varied and entertaining 
cannot be doubted, including the widest spectrum of topics that could 
legitimately be included within its broad title. Physical factors are amply 
covered in numerous papers dealing with karst soils, surface and 
underground karst landforms, mineral and clastic deposits and aspects of 
underground drainage. Modem and ancient cave biology, merging into 
palaeontology and archaeology are included, together with papers dealing 
with historical aspects of karst research. Questions of planning related to 
conservation, land-use and habitation are discussed, together with detailed 
considerations of various anthropogenic effects, pollution potential and 
strategies for groundwater protection. Among all this are details of 
techniques and methodologies currently applied or potentially applicable 
to pure and applied aspects of karst studies. 

This is not the place to attempt to consider the individual papers 
presented in this issue of Acta Carsologica, nor to attempt dissection or 
criticism oftheircontents. The overall impression is of an informative, but 
also entertaining, cross-section of contemporary and cosmopolitan 
thinking, on all manner of topics that are related directly or indirectly to 
the understanding and preservation ofthe natural karst heritage. In general 
the papers are easy to read, though there are local peculiarities of 
translation . This is only to be expected, and does not affect understanding 
of the contents. The quality of the text printing is high, and the same is true 
of most of the non-photographic figures that accompany the papers, 
reflecting the generally high quality of the authors ' originals and the 
printing itself. Relatively few monochrome photographs are also included, 
printed within the running text on the standard paper stock, and most of 
these provide acceptable illustrations in context. 

It is perhaps unusual for a reviewer to pick upon a single item in a multi
faceted publication that is undergoing a generalised review. However, 
among the many papers in this volume that might elsewhere merit 
individual attention is one that is at once both disturbing and yet 
fascinating. Written by Andrej Mihevc, one of the delegates from the 
Karst Research Institute at Postojna, the short and, in some ways, 
shocking paper deals frankly but sensitively with the subject of "Caves 
as mass-graveyards in Slovenia ". Few cave explorers in Britain will be 
able to imagine either the activities that led to this use of caves, or the 
experiences of the author and other explorers that lie behind this paper. 
But no doubt there will be those elsewhere in the world who will have had 
similar encounters. 

During my early caving career I remember being fascinated by the story 
of members of a party from the recently-formed Birmingham University 
Speleological Society, who stumbled across a long-dead body, in a mine 
near Buckden in Yorkshire. It appeared that this individual had entered 
the mine of his own free-will, in pursuit of scrap metal in the form of 
railway tracks, but had suffered some misadventure. Innocent as this death 
was, I was unable to imagine how the explorers must have felt when, 
enjoying their chosen pastime, they encountered the pitiful remains. Yet 
their experience pales towards insignificance in the light ofthe observations, 
and extrapolations, reported by Andrej Mihevc. Among the many and 
varied papers presented in this volume of Acta Carsologica, and maybe 
among the much wider extent of karst-related literature worldwide this 
one stands out as one that cannot have been easy to write. It handles a 
subject that might easily be seen as " taboo", dealing with historical facts 
that many might find distasteful and would prefer to see swept under the 
carpet. And it handles the subject well. The author deserves congratulation. 
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In this day and age, many reviews, whether of fiction, theatre, films or 
scientific texts, tend to gloss over the positive side ofthe subject, almost 
as if excellence is only to be expected, and somehow unworthy of 
comment. Instead the negative side is commonly over played, with 
various types of "nit-picking", much of which betrays the reviewer's 
subjectivity and prejudice ratherthan any ~ fault in the original. Though 
some minor criticism could be directed at Acta Carsologica, none would 
have any significant bearing on the questions of its overall quality and 
scientific value. This volume can be recommended to all those with an 
interest in karst, as it contains something for everybody, presented in a 
way that is generally readable, without being overpowering. There will be 
few who will find the entire content of interest, but that applies to most 
karst related publications, whether they be popular or scientific. The 
Editor and members of the Editorial Board should be congratulated on 
producing a quality publication, which feels and looks as if it "means 
business", and achieves this without recourse to gimmicks or expensive 
publishing techniques. I would suspect that Acta Carsologica is not 
considered essential reading by many English-speaking karst scientists, 
still less by those non-scientists who simply have a healthy interest in 
karst-related matters. This example volume may be atypical with regard 
to the number of papers presented in English, yet even in issues where 
papers are included in the native Slovene or other European languages, 
English abstracts, captions and summaries are generally provided. So, 
whilst perhaps not an essential subscription, Acta Carsologica is certainly 
worth watching, and will almost certainly repay attention by providing 
karst insights and viewpoints that might well be ignored or overlooked by 
the more traditional and wider-remit "western" geomorphological journals. 

Reviewed by Dr. D. 1. Lowe, British Geological Survey, Keyworth, 
Nottingham, NG 12 5GG. 

THESIS ABSTRACT 

SJOBERG, R., 1994 

Bedrock caves and fractured rock surfaces in Sweden, Occurrence and 
origin 

PhD thesis, Stockholm University 
[Available from Paleogeophysics and Geodynamics, Department of 
Geology and Geochemistry, Stockholm University, S-I06 91 Stockholm, 
Sweden} 

Fractured bedrocks are common all over Sweden. In this thesis we deal 
with the special type of fracturing that appeared during or after the 
deglaciation. They appear in the fonn offractured bedrock surfaces, with 
little or none deplacement on each side of the fracture; fractured hills, 
where the width of the fractures can be in the scale of one centimetre up 
to several decimetres; bould~r heaps ("blown up" or "blasted" hills), 
where the direction of the original fractures can be observed, but the 
blocks and boulders are separated in a scale where they are totally free . 
Sometimes these fractures have been opened and covered by dislocated 
boulders, so that large cave systems have been fonned within the opened 
fractures and the dislocated boulders. The transition between these 
features is not clear. On the same site we can find transitional fonns where 
one part of the site is a fractured hill , while further away it is developed 
into a boulder heap. This shows that these forms are created by the same 
processes. 
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For the first time these features have been described in one context. 
Their occurrence have been investigated. Some of the sites have been 
investigated using the Schmidt Test-hammer, and their origin has been 
searched for among the following caution processes: glacial tectonics, 
frost deformation, methane wentings, postglacial asesimic stress 
adjustment, hydrofracturing and seismotectonics. These different processes 
are discussed and evaluated. 

The results reveal that during the deglaciation of the Weichselian ice
sheet a combination of a very fast isostatic uplift, and corresponding 
changes in stress and strain, resulted in a here well documented 
neoseismotectonic activity. Several bedrock features, as the above 
described, seem to have been fonned as a function ofthis paleoseismicity. 
A possible combination with other processes cannot be excluded. 



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. 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 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 Research Awards are available from The BCRA Administrator (address 
at foot of page). 

GHAR PARAU FOUNDATION EXPEDITION AWARDS 
An award, or awards, with a minimum of around £ I 000 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, Hurst Farm Barn, Cutler ' s Lane, Castlemorton Common, Malvern, Worcs., 
WRI36LF. Closing date 1st February. 

THE E.K.TRA TMAN A WARD 
An annual award, currently £50, 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 I st February each year. 

BRITISH CAVE RESEARCH ASSOCIATION PUBLICATIONS 

CA VE & KARST 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. 
Editors : Dr. OJ. Lowe, c/o British Geological Survey, Keyworth, Notts., NG 12 5GG and Professor 1. Gunn, Limestone Research Group, Dept. of 
Geographical and Environmental Sciences, University of Huddersfield, Huddersfield HD I 3DH. 

CA YES AND CAVING - quarterly news magazine of current events in caving, with brief reports or latest explorations and expeditions, news of new 
techniques and equipment, Association personalia etc. 
Editor: Hugh St Lawrence, 5 Mayfield Rd. , Bentham, Lancaster, LA2 7LP. 

CAVE STUDIES SERIES - occasional series of booklets on various speleological or karst subjects. 
No. I Caves & Karst of the Yorkshire Dales; by Tony Waltham and Martin Davies, 1987. Reprinted 1991. 
No. 2 An Introduction to Cave Surveying; by Bryan Ellis, 1988. Reprinted 1993. 
No.3 Caves & 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.6 A Dictionary of Karst and Caves; compiled by Dave Lowe and Tony Waltham, 1995. 

SPELEOHISTORY SERIES - an occasional series. 
No. I The Ease Gill System-Forty Years of Exploration; by Jim Eyre, 1989. 

CURRENT TITLES IN SPELEOLOGY - from 1994 this publication has been incorporated into the international journal Bulletin Bibliographique 
Speleologique/Speleological Abstracts; copies of which are available through BCRA. 

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 organises field meetings. Occasional publications include a Bibliography and Guide to Regulations etc. 

Hydrology Group organises meetings around the country for the demonstration and discussion of water-tracing techniques, and organises programmes 
of tracer insertion, sampling, monitoring and so on. The group publishes an occasional newsletter. 

Underground Photographer Magazine. This magazine was first published in December 1995, 48pp A4 with black and white photos. Subsequent 
editions have colour photos and articles on cave photography topics. 

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, survey 
standards, instruments, archiving policy etc. The Group publishes a quarterly newsletter, Compass Points (c.16pp A4), and organises seminars and 
field meetings. 

Copies of publications, information about Special Interest Groups, the BCRA Research Fund application forms, etc. are obtainable from the 
BCRA Administrator: B MEllis, 20 Woodland Avenue, Westonzoyland, Bridgwater, Somerset, TA7 OLQ. 




