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1. Website addresses related to the Project 
 

http://www.karst.edu.cn (for general informations and the 4 Newsletters of the 
Project) 
http://www.hidrogeo.uma.es (for 448 meeting in 2002, Spain) 
http://karst.wku.edu/2003 (for IGCP448 meeting in June, 2003, Bowling Green, 
Ky, USA) 
http://www.32igc.org (for IGCP 448 meeting in August, 2004, Firenze, Italy, 
Symposium T05.01 at 32nd IGC) 
http://www.environment.sa.gov.au/parks/naracoorte/events.html (for IGCP448 
meetings in October, 2004, Naracoorte, Australia) 

2. Summary of major past achievements of the Project 
 

The achievements of the Project in the past three years (2000-2002) could be 
summarized in line with the 4 objectives of the Project. 
(1) World Comparison of Karst Ecosystem 

Field comparisons on the karst ecosystem were carried out by the Project in 
Northwest Romania; Lagoa Santa Karst of Eastern Brazil; China (North to South 
transect), Spain and Bulgaria. Meanwhile, the IGCP 448 National Working Groups 
from other European countries, Africa, the East Asia, the Middle East and Latin 
America have provided data of karst ecosystems at their own countries. Thus the 
Project got good case examples to understand the characteristics and differences of 
karst ecosystems under different climatic conditions (subtropical and tropical, Asia 
Monsoon, the Arabian sea semiarid, cold temperate and Mediterranean), and various 
geological background(intraplate, Gondwana, arc-Islands, Tethys, and different 
lithological features of soluble rocks : porous or hard compact).  
(2)  Geology and Karst Ecosystem 

Relict species of Glacial Stages, Tertiary and Cretaceous are identified in the 
vegetations of Romania, Southern Spain, and Southern China Karst. Species of 
medicinal herb in the subtropical karst in China are found calciphile and related to the 
migration of some trace elements. The breaking of Bosporus Strait and invasion of 
Mediterranean salt water 7600 years ago had brought about mass killing of fresh 
water organism in the Black Sea karst ecosystem, as evidenced by a 2m thick sapropel 
in Bulgaria. Calciphile species growing on the limestone areas in Southern Spain 
include olive oil tree and Quercus, the latter is good for feeding pig that is the source 
of a famous ham. The karst ecosystem in Alicante, SE Spain is deteriorated by 
increasing SO4

2- content in water, which is related to gypsum beds in depth. 
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(3) Subterranean Karst Ecosystem 
Subterranean ecosystems based on chemoautotrophic microorganism were 

studied in Movile Cave, Romania, and Villa Luz Cave, Mexico. Subsoil bacteria in 
karst ecosystems of South China, including those that can produce Carbonic 
Anhydrase and accelerate karst processes were screened out. Iron-mineralizing 
bacteria which prefers a dry condition were identified in Odyssey Cave, NSW, 
Australia. Microbial communities in Altamira Cave, N. Spain are found responsible 
for the formation of carbonate coating and moonmilk deposits, and thus damaging 
prehistoric arts in the Cave. It was revealed that the Iron Ochres in the Ochtinska 
Cave, Slovakia is an important regulator of cave humidity by releasing and absorbing 
air moisture. A green algae in Bonne-Cougne karst pond, Var, Southern France is 
believed responsible for the progressive decrease of sulfates in the water. Systematic 
study on cave animals in the Zhenjiadadong Cave, Guizhou, S.China was carried out. 
(4) Impacts of Human Activities on Karst Ecosystem 

Many case studies in this direction were done by IGCP 448 members in the past 3 
years, such as the impacts of limestone quarrying on groundwater, soil, vegetation in 
Lagoa Santa karst of Brazil; the pollution of atmosphere by Idrija Mercury Mine of 
Slovenia; the effect of planting imported species on biodiversity in the Stone Forest 
area, Yunnan Province, S China; the impacts of oil leakage along highway on karst 
hydrological system in Kentucky, USA; the contamination of a karst aquifer by the 
leachate from the urban solid waste landfills at La Mina, Marbella, Spain, and Merida, 
Yucatan, Mexico. Data from systematic monitoring in Nerja Cave, Malaga, Spain 
shows that the annual variation of PCO2, temperature, and humidity in cave are mainly 
due to natural factors(PCO2 in soil, drip water flow rate, and natural ventilation in cave), 
but from a daily scale, they are mainly related to human factors, because each person 
entering a cave can emit an average of 70 watt of energy, 50g of water vapor, and 20 
litres of CO2 per hour. Sea water intrusion happened in some karst aquifers in coastal 
areas following its overexploitation, such as the Campo de Dalias aquifer (Triassic 
limestone and dolomite) in Almeria, SE Spain. The results of karst system 
vulnerability assessment were achieved by French and Swiss members of the Project 
in Jura region.  

 
3. Achievements of the Project this year 
 

3.1 General scientific achievements (including societal benefits) 
The major scientific achievements made by members of IGCP448 this year could 

be summarized in accordance with the main objectives of the Project. 
 
3.1.1 World Comparison of Karst Ecosystem 

As usual, the major input of the Project every year in this direction comes from 
on-the-spot discussions during the excursion(s) attended by many members of the 
Project. Being different from the Project’s excursions in the previous years, i.e, first 
year in Gondwana karst(Brazil,2000);second year in the karst of intraplate Asia 
monsoon(China,2001);third year in karst ecosystem of Mediterranean climate and 
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plate margin of Tethys realm(Spain 2003), the fourth year’s field comparison of IGCP 
448 took place in craton and rift valley region with boreal climate(Angara river and 
Baikal Lake, Russia),and an intraplate region with temperate climate(Mammoth Cave, 
USA). Moreover, National Working Groups provided case examples for different 
types of karst ecosystems in White Sea, Alaska, North Africa and Saudi Arabia. Thus 
a more complete spectrum of world karst ecosystems has been approaching. 

 
3.1.1.1 Karst Ecosystems in the Mammoth Cave Region, USA 
The karst ecosystems being examined in the Mammoth Cave region included 5 

parts: Sinkhole Plain; Historical Entrance; Hidden River Cave; the Great Onyx Cave; 
and part of Green River upstream from Echo Spring. The Mammoth Cave system 
with more than 560 km of surveyed passageway is the longest cave system of the 
world. It was named as a World Heritage Site in 1981 and became the core area of an 
International Biosphere Reserve in 1990. The general hydrological system of the 
region is recharged from the Sinkhole Plain in the South, flowing north through the 
Mammoth Cave area, and discharging into the Green River in the north.  The 
subterranean ecosystem in Mammoth Cave with many endangered species including 
cave salamander; cave crayfish; and blind fish is recognized as a world treasure.  
However, it is a part of hydrological system between the Sinkhole Plain and the Green 
River, so that the cave and the resident ecosystems of Mammoth Cave is highly 
affected by the regional hydrological system, e.g, during the high water conditions 
water quality in the subterranean ecosystem is seriously degraded, and the ozone in air 
quality is detected to be at concentration capable of damaging vegetation.  The 
arrangements of the excursions provided a chance for participants to get a general idea 
of the whole ecosystem of Mammoth Cave. In the Sinkhole Plain, series of shallow 
dish-shaped dolines with grassland and pastures were visited. The soil erosion brings 
about by agricultural activities and its impacts on the turbidity of cave stream were 
seen. The hydrological connections between dolines, sinkholes, caves, and karst 
springs as verified by numerous tracing tests were explained on the spots.  During 
the excursion in Historical Entrance of the Mammoth Cave System, the speleogenesis, 
especially its relationship with the changes in geological setting(the removal of the 
caprock, the Big Cliffty Formation sandstone  overlying the limestone of the  
Mississippian period of Carboniferous, in which the Mommoth Cave developed),and 
hydrological setting(the incision or accumulation of Green River in the glacial and 
interglacial cycle) were examined. Some sites of researches, e.g, data-log monitoring 
site for hydrological and hydrochemical features of cave stream, sampling points for 
cave chronology, and microbiological study were also visited.  The Hidden River 
Cave(Horse Cave, 20 km to the east of Historical Entrance is a demonstration site for 
the restoration of a deteriorated cave system.  In early 1980s, it was polluted by 
urban waste disposal, and with an awful smell at the entrance. After 20 years of 
treatments, including serious underground cleaning, and environmental protection 
measures for the cave system, it is now well recovered. Its entrance becomes the 
Headquater of American Cave Conservation Association(ACCA),and was the place of 
dinner for the excursion group. There is a museum to show the history of ecological 
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change in Horse Cave, and the importance and ways of cave protection. The Great 
Onyx Cave (5 km NE of the Historical Entrance) is a typical example to show the 
impacts of caprock (Big Cliffty sandstone) on underground ecosystem.  Near the 
entrance, where the caprock is removed, the cave passage is rather wet because there 
are a lot of dripping water, and thus decorated by many carbonate speleothem. In the 
inner part of the cave, passages become drier as the thickness of the overlying caprock 
increased, and the mineral composition of the speleothem is dominated by gypsum. 
Moreover, there is an ecotone with many species of cave animals near the entrance. 
The 14 km long excursion along the Green River was to examine the hydrological 
relation between the Mammoth Cave System and the surface river. There are many 
karst springs along the river, but most of them are flowing out from the southern bank. 
It is because the general dip of the strata is northward, and the thickness of the 
caprock is increasing at the northern bank.  There is a great contrast between the 
turbidity of the Green River and the karst springs. During the time of excursion, the 
karst springs were usually seen as a clean water flowing out from beneath the muddy 
Green River. It was the intensive agricultural activities upstream, and the recent 
storms that brought about the turbidity to the Green River. 

3.1.1.2 Karst Ecosystems in the Irkutsk Region 
The karsts around Irkutsk, Russia are typical for boreal karst ecosystem. It 

included 2 parts: the Khadakhan region, 150km to the northwest of Irkutsk 
downstream along the Angara river; and the Olkhon area, 150km northeast of Irkutsk, 
at the north bank of the middle part of Baikal Lake . 

Geologically, the Irkutsk city is at the southern tip of a great arc structure, with its 
eastern limb along the Baikal Lake in NE direction, and its western limb along the 
Sayan Mts in northwest direction. Both the eastern and western limbs of the arc 
structure are underlain by Proterozoic metamorphic rock including some marbles.  
The center of the great arc, named as Irkutsk Amphitheatre by Russian geologists is a 
part of Siberia Craton, and underlain by sulphate-salt-carbonate rock of Cambrian, 
Ordovician, terrestrial sediments of Jurassic and Cenozoic. The Baikal Lake is along a 
rift valley, with an underwater depth of 1626 m at its deepest part in the central area.  
The spatial distribution of annual precipitation in the region is closely related to relief.  
In the lowland along the Angara river, it is generally less than 300mm/a, but in the 
mountainuous areas at both northeast and southwest part of Baikal Lake, it is more 
than 1000mm/a, which provide sufficient water to maintain. The lake water is fresh 
with total mineralization less than 110mg/l. A mixture of taiga forest and steppe is the 
general ecological type of the excursion area(52o N~53oN), but we were told that 
further north downstream from the Bratsk Reservoir, there are patchy permafrost 
along the Ust-Ilimsk Reservoir(58oN) on Angara river. The construction of the 
Ust-Ilimsk Reservoir and the rising of water table have brought about melting of the 
permafrost layer, and lowering of groundwater table, and thus the deterioration of 
forest. 

The building of the Bratsk Reservoir has brought about the activation of karst 
processes in the carbonate-gypsum-salt beds of Cambrian, and impacts on the karst 
ecosystem.  A cave in gypsum about 10m long, 2m high and 1m in width has 
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developed in the past 40 years within the water fluctuation zone on the Bratsk 
reservoir bank. Many karst collapses which damaged road, buildings, and farmland, as 
well as landslides were visited.  

In the Olkhon area, north bank in the middle part of Baikal Lake, many enclosed 
depressions which usually have small lakes were seen. It is explained as partly 
originated from the dissolution of marbles intercalated in the Proterozoic strata,and 
partly because of the extension faults parallel  to the rift valley. The hydrochemical 
features of the small lakes are very interesting. Some lake waters near the suture zone 
have high SO4

2- content making 73% of the anions. Some lakes have very high TDS 
(up to 45.285 g/l). They make a very sharp contrast with the fresh water of Baikal 
Lake, which is only 5~10 km away. Such phenomena are explained as the joint results 
of recharge from deep source water, and the high evaporation of the region in the 
enclosed depressions.  At the time the excursion, the atmosphere was very misty. We 
were told that it was the results of serious bushfire bursted out recently in the forest 
nearby. 

 
3.1.1.3 Boreal Karst Ecosystem near White Sea, Russia 
Goryachkin.S et al (Russia) reported the karst ecosystem 200 km east of White 

Sea, which is underlain by gypsum and limestone with moraine cover. The vegetation 
is characterized by Taiga and Tundra forest. But the karst features such as sinkhole 
bottoms can protect some relict Arctic and Alps species, and the bare limestone rocks 
favour the oligotrophic(low nutrient) plant groups.  Thus the karst features provide a 
sort of ecological niches to enhance biodiversity. 

 
3.1.1.4 Boreal karst of SE Alaska, US 
Baichtal.J (USA) reported another boreal karst ecosystem, the Tongass National 

Forest in Southeastern Alaska.  It is underlain by Silurian limestone. The landscape 
is characterized by bare rock peaks, glacial and snowy mountains in higher part, but 
forest and lakes in lower part. Limestone surfaces are usually covered by moss. The 
waters in lakes are usually acidic(pH 2.4~3.5).  Caves are well developed.  The 
subterranean fauna includes bats, and 2~3 new species of cave shrimp. 

 
3.1.1.5 Arid Karst Ecosystems in N. Africa and Saudi Arabia 
Halliday.W.R(USA) reported some arid karst ecosystems in Egypt, Northern 

Libya and Saudi Arabia.  Both calcareous and evaporite karsts are present under the 
mantle of gravel or wind-blown sand. In Saudi Arabia, some caves contain large 
chambers, complex mazes, and divable bodies of water. Karstification reflects the 
complex hydrogeological and geomorphological history of the region during Tertiary 
and Quaternary. Significant paleoecological features have been found. 

 
 
3.1.2 Geology and Karst Ecosystem 
More cases about the impacts of geology on karst ecosystem were investigated by 

IGCP 448 members in the past year. 
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3.1.2.1 The Messinian Crisis and Karst Ecosystems 
Gille.E (France) reported the impact of the Messinian Crisis (the closing of 

Gibraltar Strait and the drying of Mediterranean Sea in Miocene) on the karst 
ecosystems around the Mediterranean region. The Messinian deep karst features, e.g, 
those 147 m below current sea level in Port Miou, Marseille, and –224m under the 
Fontaine de Vaucluse, France have not only brought about submarine fresh water 
ecosystems, but also engineering problems in traping fresh water in karst passages and 
reducing its salinity. 

 
3.1.2.2 Karst Environment and Bird Habitat, Human Health 
Mick Day(USA) reported the influence of karst landscape on bird species in 

Belize. More than 350 species of birds bread in Belize, but over 300 of them have 
been identified in its karst area which enjoys 5000 km2, or 22% of Belize.  He 
therefore argued that karst and its associated forests represent an important avifaunal 
habitat.  All. J(USA) correlated by Arc GIS the relationship between residential 
Radon value( the second leading cause of lung cancer) and series of geological 
factors(karst features, fractures, weathering, permeability of rocks, surface and 
subsurface flow, etc.). Turin.H.J(USA),and Webb.J.A(Australia) found by isotopic 
study that the elevated TDS(9500 mg/l) in the underground water pool of 
Mullamullang Cave, Nullabor Plain, W.Australia is the results of series of factors( sea 
spray in local rain, calcite/gypsum terrestrial dust, and atmospheric nitrate). 

 
 
3.1.3 Subterranean Karst Ecosystem 
Microorganisms in caves and fauna in karst soils have been two hotpoints in this 

direction of IGCP448 during the past year. 
 
3.1.3.1 Microorganisms in Caves 
Khizhnuak S (Russia) et al investigated microorganisms in 13 caves in East 

Siberia, and found abundant specific microbiota consisting of bacteria,fungi and 
Protozoa.  Moreover, the density of microorganisms varies from 104 to 107 
microbial cells per 1g of sediments for bacteria,and from 0 to 106 colony-forming 
units for fungi.  The cave microorganisms are believed responsible to be the source 
of CO2 to enhance modern karst processes in caves.  Semikolennykh. A(Russia) 
studied the function and population of fungi and bacterial communities in the gypsum 
caves of north Taiga zone in Arkhangelsk Region(North European part of 
Russia,64o32’ N,43o15’E). Samples from both soil and caves were investigated. The 
cave fungi communities are found differing from those of soils by their high degree of 
homogeneity(Community Uniformity Rating E=0.95~0.99), i.e, by their rare species.  
The hydrolytic organisms are less active under the low temperature of boreal 
condition, therefore the fast destruction of cave organic material has not been 
observed.  But the constant low temperatures may cause an adaption process of the 
oligotrophic microorganisms(the appearance of the so-called psychrophilic 
pool,i.e,cold pool).  Fowler R et al (USA) developed a 16S rDNA biomarker to 
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monitor both a 16S gene from lithotrophic Nitrospira sp. found in cave stream, and a 
16S gene from Holophaga/Acidobacterium found in cave corrosion residues and 
travertine. Both bacteria have been identified from the Mammoth Cave system and 
other caves in Kentucky and Alabama,USA.  Longjiang Yu,Wei Li and others(China) 
investigated series of factors that affect the activity of Carbonic Anhydrase(CA), an 
enzyme that can accelerate karst processes.  It is found that temperature and 
inorganic ions(Ca2+, Mn2+, Zn2+, Co2+) can all effect CA activity. On the other hand, 
the vegetation cover  has clear influence on CA activity, e.g, under the Nongla 
village karst forest, Guangxi, and Jinfu Mountain Karst Nature Reserve, Chongqing, 
the CA activity in soil is 3.83 U (g dry soil) and 3.13 U(g dry soil) respectively, but in 
the bare karst rock of Misuga, Liupanshui, Guizhou, the CA activity is only 0.02 U(g 
dry soil). Moreover, CA activity in soil exhibited both seasonal and vertical changes, 
which tells that plant roots and soil microorganisms may serve as an important source 
of CA.  Among the screened soil microbes, actinomycetes could produce the higher 
intracellular CA activity, whereas fungi could produce higher extracellular CA 
activity. 

 
3.1.3.2 Fauna in Karst Soils  
Xiang Changguo (China) and others studied the fauna diversity in karst soil under 

different vegetation cover(natural bush, artificial cypress forest, natural grass, 
secondary grass, and bare red earth) in the Stone Forest region, Yunnan. The karst soil 
fauna are dominated by Acarina, Collembola, Nematode, Coleoptera, and Opistopora. 
Meanwhile, Enchytraeidae, Araneida, Lepidoptera and Diptera are also common 
groups. The diversity index H turns out to be less than 1.5, drastically decreasing with 
the vegetation degradation trend.  The small soil fauna biomass and less diversity 
indicates that the studied karst soil was in a state of deterioration of soil fauna habitats.  
The results also show that the fauna in the karst soil is definitely vulnerable. 

 
3.1.4 Impacts of Human Activities on Karst Ecosystems 
 
3.1.4.1 Impacts of Highway Constructions 
Wanfang Zhou(USA) reported the impacts of highway stormwater runoff on the 

water quality of karst aquifer and measures to mitigate the problem. A peat filtration 
system constructed at Eastern Knoxville,Tennesse was intended to remove highway 
runoff contaminants while maintaining the stability of the site. Preliminary field tests 
indicate that the system can significantly decrease the concentrations of some 
constituents such as PAHs(Polyaromatic hydrocarbons),copper, and zinc. 

 
3.1.4.2 Impacts of Reservoirs 
Kozyreva E.A and Trzhtsinsky Yu. B(Russia) reported the impacts of Bratsk 

Reservoir (Angara River, East Siberia, completed in 1963) on the karst ecosystem 
around it during the past 40 years. There are wide occurrence of Lower-Mid Cambrian 
gypsum-salt-carbonate formations in the southern part of Bratsk Reservoir.  Karst 
processes have been activated since the reservoir infilling. Up to 200 sinkhole/per 1 
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km2 (2 to 30m in diameter and 5 to 28 m in depth) happened each year in some areas. 
In some villages(e.g, Khadakhan and Novonukutsk) the deformations have caused 
damage to buildings and constructions. Some areas have become unsuitable for 
industrial and even for agricultural use. 

 
3.1.4.3 Vulnerability Assessment of karst 

David Drew(Ireland), Goldscheide N (Switzerland),Bartolome Andreo(Spain), 
and Heinz Hoetzl(Germany) reported the new development of a cooperative project 
on the vulnerability mapping of karst aquifers, which is supported by European 
Community(COST Action 65 and 620).The vulnerability mapping is classified into 
intrinsic (based on hydrogeological setting), specific(based on the behaviours of 
contaminants in aquifer, such as absorption, disintegration), and hazard and risk 
mapping. Examples of using such methods in test sites were given, e.g, Sierra de 
Libar, southern Spain. 

 
3.1.5 Societal Benefits 
 
3.1.5.1 Lessons of cave protection from Hidden River Cave 
About 100 people from 17 countries learnt a lot from the history of deterioration 

and recovery of karst ecosystems in the Hidden Rive Cave, KY, USA. The lessons 
include 3 aspects: (1) the fragility of karst ecosystems and the importance of its 
protection. It takes 20 years of hard works for the recovery of the ecosystem in 
Hidden River Cave; (2) the karst ecosystem is an open one, the rehabilitation of a 
deteriorated system should not only be limited to the cleaning in cave, but also include 
the protection of the whole system; (3) series of technology for the rehabilitation and 
protection. 

 
3.1.5.2 Experiences of reservoir construction on evaporite beds 
The 40 years history of Bratsk reservoir on Angara River, East Siberia, Russia, 

especially its experiences in tackling with karst collapse and related ecological 
problems are very useful for water conservation projects in other parts of the world 
with similar geological background. 

 
 
3.2 List of Meetings with Approximate Attendance and Number of Countries 
 
3.2.1 Meeting in Bowling Green, Kentucky, USA. June 3-6, 2003. 
Although there was impact of SARS in early 2003, remarkable people attended 

the meeting. About 100 people from 17 countries (Armenia, Bulgaria, Canada, China, 
France, Germany, Hungary, Iran, Ireland, Russia, Slovakia, Slovenia, Spain, 
Switzerland, UK, USA and Yugoslavia) took part in the symposium. 83 people 
participated in the excursions in the karst of Mammoth Cave region. 33 people 
attended the business meeting of IGCP 48.  

A total of 80 papers were presented. 
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3.2.2 Meeting in Irkutsk, East Siberia, Russia. July 7-9, 2003. 
20 people from 5 countries (China, Italy, Poland, Russia and Ukraine) 

participated in the symposium, excursions and IGCP 448 business meeting. 
A total of 9 papers were presented. 
 
 
3.3 Educational, Training or Capacity Building Activities 
 
3.3.1 Karst and Cave Museums 
American participants of IGCP 448 contribute for a museum on the entrance of 

Hidden River Cave, KY, USA, which is used to demonstrate the restoration of a 
deteriorated underground karst ecosystem. Chinese members of the project establish a 
special part at the Karst Museum of Guilin, to show the experiences in the 
rehabilitation of rock-desertified areas in Southwest China. 

 
3.3.2, The 22nd Speleological School, Cieszyn-Hranice, Feb. 10-16, 2003. 

Poland- Czech. 
Organized by IGCP 448 members at the Silesia University of Poland, and the 

Czech Speleological Society. The course included geology, hydrology and ecosystem 
of karst, and some field excursions. About 100 people took part in the school. 

 
3.4 List of Most Important Publications (including maps) 
 
3.4.1 Proceedings of the IGCP 448 symposium in Bowing Green, USA 
The abstracts of papers presented in the Bowling Green symposium were 

published in the Conference Proceedings. The titles of major papers are listed below 
 
-All, J., 2003, Impacts of karst surface characteristics upon residential Radon 
values, proceedings p.29 
-Baichtal J, 2003, Evolving karst management on the Tongass: what twelve years 
of implementation and development have taught. Proceedings p.11 
-Bartolome Andreo, et al,2003, Application of Pan-European approach for the 
protection of carbonate aquifer in the pilot site of Sierra de Libar(South Spain), 
p.24 
-Campbell, W,C, et al ,2003,Detailed flood studies in sinkhole areas, p.25 
-Chenoweth, M, 2003, The biogeomorphology of the Jamaican cockpit country, 
p.14 
-David Drew, 2003, Intrinsic vulnerability mapping for the protection of 
carbonate(karstic) aquifers: a pan-European approach, p.22 
-Fowler,R et al,2003, Specific DNA biomarkers for two bacterial species 
associated with karst aquifers and corrosion residues in cave microenvironments, 
p.12 
-Gilli, E, 2003, the role of the Messinian Crisis in the spatial organization of the 
Mediterranean karstic aquifers, p.27 
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-Goldscheide,N,et al, 2003, Vulnerability and risk mapping for the protection of 
carbonate(karstic) aquifers:a pan-European approach, p.23 
-Gopper, N et al,2003, Overview of karst development in carbonate conglomerates 
in Europe: a contribution to IGCP448 “world correlation on karst ecosystem”, 
p.20 
-Goryachkin S et al, 2003, The reasons of high biodiversity in karstic landscapes 
and the influence of karst on natural zonality, proceeding p.11 
-Halliday, W.R, 2003, Karst in the desert: karsts and caves of Egypt, Northern 
Libya and Saudi Arabia, proceedings, p.30 
-Heinz Hoetzl, 2003, Risk assessment of karst aquifers: a Pan-European approach, 
p.24 
-Ilona Barany-Kevei, 2003 The effect of climate, soil and vegetation on the 
environmental contamination of karst ecological system, p.13 
-Khizhnuak S,et al,2003, Supposed contribution of cave microorganisms to a 
karstic process in the limestone caves of Eastern Siberia, p.36 
-Mick Day, 2003, Faunal associations with karst landscape: the example of birds 
in Belize, proceedings,p.14 
-Semikolennykh A,et al, 2003, The ecology of microbial communities in soils and 
gypsum caves in Taiga Region(Russia), p.37 
-Turin,H.J,2003, A groundwater geochemical and isotopic transect through 
Mullamullang Cave,Nullarbor Plain,Western Australia, p.38 
-Vesper,D.J et al,2003,Spring sediments as storage reservoirs for metals in karst 
aquifers, p.31 
-Wanfang Zhou et al, 2003, Highway stormwater runoff management in karst 
areas: water quality and land stability, p.25 
-Xiang Changguo et al, 2003, the case study on soil fauna diversity in different 
ecological systems in Shilin National Park,Yunnan,China, p.13 
-Zhang Cheng et al, 2003, Analysis on the short-term scale variation of typical 
epikarst spring: case study of Landiantang spring and Dongwang spring at Nongla 
village, Mashan county, Guangxi province, p.27 
 
3.4.2 Papers presented at the IGCP 448 symposium, Irkutsk, Russia 
The papers presented at the IGCP 448 symposium in Irkutsk will be published in a 
special issue of Carsologica Sinica. The titles of the major papers are listed below: 
-E.A.Kozyreva,Yu.b.Trzcinski,2003,Karst and its correlation with other geological 
processes( with reference to the zone of influence of Bratsk Reservoir) 
-E.Yu.Malchekova, 2003, New findings of karst caves in southeast region around 
Baikal Lake 
-N.G.Maximovich, 2003, Karst and ecological problems in Kizel coal basin area 
-V.N.Andrejchuk, 2003, Karst as an environmental factor: general aspects 
-Yu.B.Trzcinski, 2003, Karst processes in the area of Siberian Platform 
 
3.4.3 Publications in Journals 
-Li Dao-hong, Chen Deniu, Luo Taichang, Luo Rong, Peng Tao, 2003. A preliminary 
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study on species diversity and distribution of snails in caves of Guizhou Province, 
Carsologica Sinica, 22(3) pp212-218 
-Nils-Axel Mörner, Giuseppe Etiope, 2002, Carbon degassing from the lithosphere, 
Global and Planetary Change, 33(1-2) pp.185-203 
-Philippe Gombert, 2002, Role of karstic dissolution in global carbon cycle, 
Global and Planetary Change, 33(1-2) pp.177-184 
-Stanislav Frančišković-Bilinski, Halka Bilinski, Delko Barišić, Nada Horvatinčić 
and Yuan Daoxian, 2003, Analysis of Karst Tufa from Guangxi, China, Acta 
Geologica Sinica, 77(2) pp.267-275 
 
3.4.4 IGCP 448 Newsletter-2003 
-Guo Fang, Jiang Guanghui, Tang Danning(Eds). 2003, IGCP 448 Newsletter, 137 
pages, published by the Guangxi Normal University Press, Guilin, China. Also 
available on Website: http://www.karst.edu.cn 
 
3.4.5 IGCP 448 Books Published in Chinese 
To make the IGCP be more visible in Chinese scientific circle, two volumes were 

published in Chinese with IGCP logo: 
-Yuan Daoxian(Eds.), 2002, Karst Dynamics Systems in China, the Geological 
Publishing House, Beijing, 275 pages. 
-Yuan Daoxian, Liu Zaihua(Eds.), 2003, The Carbon Cycle and Geological 
Environment of Karst. The Science Press, Beijing, 240 pages. 
 
 
3.5 Activities Involving other IGCP Projects or the IUGS 
 
3.5.1, IGCP Co-Project 
The cooperative Co-IGCP Project of IGCP 413, 448, 459, 464 entitled 

“CHANGES-Carbon, Hydrology and Global Environmental System” has been active 
this year. In addition to electronic discussions, the leaders of the Co-IGCP Project 
took the chance of INQUA 16 met on July 29, 2003 in Reno, USA. Issues of 
CHANGES database, symposia series in the 32nd IGC in Firenze, Italy, August 
2004(symposia T05), advisers for the Co-Project were discussed. The next meeting of 
CHANGES will be in Roma, January 2004. 

The IGCP 448 has sent its recent book “Karst Processes and the Carbon 
Cycle-Final Report of IGCP 379” to all the Project leaders of 413, 448, 459 and 464 
as a contribution to the Co-IGCP Project.  

 
3.5.2 Joint meeting with IAH, IGU and UIS 
To discuss the future development of Karst Science, it took a full day in Bowling 

Green, USA, June 3, 2003, and was a joint meeting of IGCP 448(represented by 
co-leaders Prof.Yuan Daoxian and Dr.Chris Groves), with the Karst Commision of 
IAH( represented by its chairman Prof.Heinz Hoetzl); Karst Commission of 
IGU(represented by its chairman Prof.John Gunn); Commision of Karst 
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Hydrogeology and Speleogenesis of UIS(represented by Dr.Palmer Arthur); and the 
Karst Water Institute of USA(represented  by its director Prof.J Mylroie). 33 people 
took part in the meeting.  The latest Newsletter-2003 of IGCP448, a 137 page book 
was given to everybody to provide basic informations about the new development of 
the Project for discussion. The following points are regarded as the modern trend of 
karst study: understanding karst system, especially the karst ecosystem; interfaces of 
karst system; paleoenvironmental records in karst; epikarst; and predicting model. The 
importance of international karst correlation, and the benefits of international 
cooperation were emphasized. The way of more intimate and practical international 
cooperation, such as the use of website, joint symposium were discussed. 

 
 

4. Activities planned 
 
4.1 General goals 
According to the implementation plan of IGCP 448, and the discussion at the 

Project’s meeting in USA and Russia, the fifth(final) year of the Project will 
concentrate on the field comparison of karst ecosystems in Gondwana geology with 
semi-arid climate, and the organization of the final production of the Project, a book 
“world Correlation of Karst Ecosystem”. Karsts around Naracoote, South Australia 
are selected as typical sites for field comparison. This goal will be a reasonable 
succession of the Project’s previous 4 year field correlations took place in the Tethys 
Mediterranean, Asian Monsoon, temperate intraplate, and boreal craton regions. Thus 
an almost complete understandings on world karst ecosystems will be approaching. 

 
4.2 Specific meetings and field trips (please indicate participation from 

developing countries) 
 
4.2.1 Symposium T05.01 “World Correlation of Karst Ecosystem-IGCP 448” at 

the 32nd IGC, August 20-28, 2004, Firenze, Italy. 
New results on the four objectives of the project will be exchanged orally or by 

posters in the T05.01 Session. The final product of the Project, its contents, format 
and deadline of contribution submissions will be figured out. 

Field trips will be arranged in the central part of Italy, including: (1) karst 
collapses in Lazio; (2) karst hydrology and cultural development in Siena Area; (3) 
CO2 emission and travertine deposits in Tuscany and Latium. 

 
4.2.2 International Workshop of IGCP 448 “Karst Ecosystem of South Australia”, 

Naracoote, South Australia, October 10-17, 2004. 
Field Trips in SE part of South Australia. Karst ecosystems and hydrological 

features developed on Tertiary marine limestone, Pleistocene calcareous dune 
limestone, and calcareous marine and coastal plain sediments of the inner-dune flats, 
with a Mediterranean climate will be visited. Such ecosystems have not been dealt 
with yet in the past four year works of IGCP 448. 
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5. Request for extension, on-extended-term-status, or intention to propose 
successor Project 

 
According to our discussions in the Project’s business meeting in Bowling 

Green,USA,we will possibly propose a successor project after the IGCP448  finished 
in 2004. It may deal with the Water Resources Problems in the Karst Terrains of the 
World. 

 
6. Attach any information you may consider relevant 
 

6.1 Website and email addresses of the Project 
The Project’s email list gets 188 participants.   
The visitors of the website: http://www.karst.edu.cn increased remarkably in the 
past year (35870 by June 16, 2004). 
The 137 page IGCP 448 Newsletter 2003 is available on the website. Its hardcopy 

was published in June, 2003, and given to every participants of the Project’s meetings 
in Bowling Green, USA and Irkutsk, Russia. 

 
6.2 Contributions to Global Change Study 
Many members of IGCP 448 involved in the global change study by providing 

paleoclimatic change proxies with karst records, especially records from speleothem. 
The new results are reflected in the 3rd International Conference on “Climate Change: 
the Karst Record III”, May 11th-14th, 2003, Montpellier, France. 125 people took part 
in the Conference. 109 papers were presented. 

 
6.3 Proposal for the establishment of an International Research Center of Karst 

(IRCK) under the auspices of UNESCO in Guilin.  
On the bases of 3 karst-related IGCP Project (IGCP 299, 379, 448) from 1990 to 

2004, which had successfully put together world karst community for joint research 
on the most urgent issues in karst areas, the Co-leaders of IGCP 448 have made a 
proposal to establish IRCK under the auspices of UNESCO. The application 
procedures are making headway. 
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