








TYC, A., 1994 

Anthropogenic Impact on Karst Processes in the Olkusz-Zawiercie Karst 
Area (Silesian-Cracow Upland, South Poland) 

Unpublished PhD thesis, the University of A. Mickiewicz, Poznan, 
Poland, 189 pp. plus appendices and photos [Available from the Library 
of the University of A. Mickiewicz in Poznan and Library of "Kras i 
speleologia" of the University ofSilesia in Sosnowiec, Poland] 

This thesis outlines results of an investigation of environmental and 
anthropogenic impacts on processes within carbonate aquifers. 
Investigations were conducted at regional and detailed scales of two most 
important aquifers of the Silesian-Cracow Upland, South of Poland. 
Conditions and trends of changes in morphogenetic environments of 
karst under extremely anthropogenic impact of the Silesian Region are 
explained. Different methods to determine human impact on karst 
processes and to distinguish natural processes from anthropogenic once 
in carbonate environments are proposed. 

Two factors of the anthropogenic impact: (1) large scale lowering of 
water level due to lead-zinc ore mining and water intakes (150 m deep 
hydraulic depression with discharge 380 m3/min .) and (2) influence of 
different anthropogenic activity on the physical and chemical properties 
of karst water, received particular attention. A general model of impact 
of these factors to the karst processes is proposed. The model is tested by 
a detailed study of processes within the area of hydraulic depression and 
catchments of eight springs, influenced by different intensity of population 
and land use. 

Human activity should be taken as a predominant factor controlling 
border conditions of investigated aquifers of the Silesian-Cracow Upland. 
It means that recharge and drainage conditions are under control of 
anthropogenic impact and are extremely modified. Recharge 
transformation comprises quantity and quality changes of sinking and 
infiltrating water to thekarstmassif(amountand chemistry of precipitation, 
water chemistry changes within soil cover and epikarstic zone due to acid 
rain and fertilizers - dispersed source pollution, point source pollution 
from farms and surface hydrology etc.). Drainage modification consists 
mainly of substitution of natural runoffby the artificial one. "Anthropogenic 
runoff' in artificially drained aquifers of Silesian-Cracow Upland amounts 
to 18 Us km2 and is two times higher than that in natural conditions. 

A chain of processes within karst aquifer under large scale water level 
lowering and water intake is distinguished: (1) changes in directions and 
gradients of water circulation, (2) evolution and new establishment of 
hydrogeological zones influencing sudden evolution of phreatic conduits 
to vadose channels, (3) development of underground suffossion within 
cave sediments, (4) development of subsidence, collapse and piping 
processes above ground (more than 100 forms of different size have been 
developed), (5) changes in chemical and mechanical denudation rates. 

Model of karst spring chemograph in the international literature is 
reviewed. Traditional model from temperate karst areas in thawing 
recharge conditions of cold temperate climate is tested and modified. The 
idea of the "thawing effect" on karst water circulation and karst processes 
is proposed. "Thawing effect" is shown in water chemistry as a significant 
increase of calcium, sulphates and nitrates content, total hardness and 
conductivity of soil water, epikarst and spring water during maximum of 
thawing. This phenomenais accompanied by lowcontentofbicarbonates. 
Calcium content and total hardness in water thawing discharge are more 
connected with sulphates and nitrates from pollution than with dissolution 
effects in system CaC0
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• Examples from several thawing 

periods for springs of different regime are presented. 

On basis of hydrological, hydrochemical and statistical methods the 
origin of ion composition of spring water is determined and natural 
components from anthropic are distinguished. Furthermore, ionic runoff, 
mass-flux and dissolution ratios for different hydrological conditions and 
stage of anthropogenic transformations in karst water chemistry were 
determined. 
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Connections between a present morphogenetic cycle due to human 
impact in karst and older stages of karst evolution were investigated, too. 
It manifests by a role of paleokarst features and well-developed epikarst 
in modification and stimulation of karst processes impacted by human. 
Subterranean paleodrainage established in pre-Quaternary karstification 
in South Poland is exhumed and develops because of deep hydraulic 
depression within the exploited aquifer. It is one of a main factorinducing 
development collapse processes and piping in zone of the depression. 

Complexity of the anthropogenic impact within carbonate aquifers with 
predominant autogenic recharge of the Silesian-Cracow Upland is a 
model for karst plateaux impacted by the industry and agriculture activity 
in the Central-Eastern Europe. 

WEBBER, N., 1995 

An investigation into the source of sulphate in groundwaters of the 
Derbyshire Dome. 

Unpublished M.Sc. dissertation, University of Leeds, England, 29pp + 
appendices. [Availablefrom the University]. 

A variety of ground and surface waters in the Derbyshire Dome were 
sampled and analysed for basic chemistry (major cations and anions) and 
sulphate-sulphur isotopic compositions. Rainwater was also sampled 
and analysed as a basis for comparison. The major aims were to identify 
the sources of sulphate to the ground waters and to distinguish any 
differences between processes affecting the shallow waters and deeper 
thermal waters. 

The surface and shallow ground waters generally show increased sulphate 
concentrations compared to rainfall and isotopic compositions of sulphate 
sulphur vary up to 5 per mille both above (34S enriched) and below (34S 
depleted) relative to the rainwater sulphate value. The 34S enriched 
source is from agricultural inputs (slurries and/or fertilizers), while 34S 
depleted sulphate is derived from weathering of sulphide minerals. 
These are either pyrite in the limestone (or in shales in the case of 
allogenic streams) or ore minerals in the mineralised rakes. At one site, 
the stream feeding PS, sulphate appears to have been affected by bacterial 
sulphate reduction in the soil zone, as both samples collected have low 
concentrations of sulphate (lower than rainwater) and are very 34S 
enriched. 

The thermal waters show much more variation in sulphate concentration 
and isotopic composition and all have elevated Sr/Ca and CI compared 
to shallow ground waters, indicative oflong residence times and consequent 
increased water-rock interaction. They fall into three distinct groups: 

MatiocklBakeweli thermals: high sulphate (90-140mgL·l) and strongly 
34S enriched (+14 to +15 ,per mille CDT) these waters have almost 
certainly interacted with evaporite minerals in the lowest parts of the 
Carboniferous sequence which have closely similar sulphur isotopic 
composition. 

Buxton thermals: very low sulphate concentration (less than present 
day rainwater) and sulphur isotopic composition of +5.5 per mille CDT. 
The lack of strong 34S enrichment in this water suggests that bacterial 
sulphate reduction is not responsible for the low sulphate concentration. 
The observed composition could reflect a pre-industrial, unpolluted 
rainfall source of sulphate. 

Stoke Sough, Stoney Middleton: this water was formerly grouped with 
other thermals. Isotopic mass balance shows that the 34S depleted 
sulphate in this water (188mgL-l) results from a mixture of that present 
in shallow groundwater dominated by a large component derived from 
oxidation of ore minerals. This is consistent with the geological setting 
of this resurgence, rising on a mined mineralised rake. 



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 su pport the salaries of the research worker( s) or assistan ts, 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 orresearch establishments. Information 
and applications for Research Awards should be made on a form available from Simon Bottrell, Dept. of Earth Sciences, University of Leeds. 

GHAR PARAU FOUNDATION EXPEDITION A WARDS 

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 exploration in remote or little known areas. 
Application forms are available from the GPF Secretary, David Judson, Hurst Farm Bam, Cutler's Lane, Castlemorton Common, Malvern, Worcs., 
WRI36LF. Closing date 1st February. 

NCAIENGLISH SPORTS COUNCIL GRANT AID IN SUPPORT OF CAVING EXPEDITIONS ABROAD 
Grants are given annually to all types of caving expeditions going overseas from the UK (including cave diving), for the purpose of furthering cave 
exploration, survey, photography and training. NCA delegates administration of the awards to the Ghar Parau Foundation, to prevent duplication of 
cost and effort, and to provide a desirable degree of independence from NCA. Application arrangements are as for Ghar Parau Foundation Expedition 
Awards, see above. 

Expedition organisers living in Wales, Scotland or Northern Ireland, or from caving clubs based in those regions should contact their own regional 
Sports Council directly in the first instance. It is possible that the inauguration of the National Lottery may result in different arrangements for grant 
aid. 

THE E.K.TRATMAN 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 
1st February each year. 

BRITISH CAVE RESEARCH ASSOCIATION PUBLICATIONS 

CAVE & 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. D.J. Lowe, c/o British Geological Survey, Keyworth, Notts NG12 5GG and Professor 1. Gunn, Limestone Research Group, Dept of 
Geographical and Environmental Sciences, University of Huddersfield, Huddersfield HDI 3DH. 

CA VES 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, S Mayfield Rd., Bentham, Lancaster, LA2 7LP. 

CAVE STUDIES SERIES - occasional series of booklets on various speleological or karst subjects. 
No.1 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.1 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. 

Obtainable from BCRA Administrator: 
B MEllis, 20 Woodland Avenue, Westonzoyland, Bridgwater, Somerset TA7 OLQ. 




