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1. Website addresses related to the Project 
 

http://www.karst.edu.cn (for general informations 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) 
 

2. Summary of major past achievements of the Project 
 

The achievements of the Project in the past two years (2000-2001) 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). Meanwhile, IGCP 448 National Working Groups of Japan, Vietnam, Russia, 
Malaysia, Indonesia and Poland provided reports on the karst ecosystems of typical 
area in their own countries under the general requirements of the Project. Thus the 
Project got good case examples to understands the characteristics and differences of 
karst ecosystems under different climatic conditions (subtropical and tropical, Asia 
Monsoon, 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 Vegetation 

In the Bihor Karst, NW Romania, the grasslands of Sesleric rigid are found an 
important link in the grassing of rock and rock afforestation. There are also relict 
species of Tertiary (Transylvanian lilac), and glacial relicts (Pediculanis limmogena, 
Eriophorum Vaginatum). In Brazil, typical karst features are found developed in 
silicate rocks. In South China Subtropical Karst, many species of medicinal herbs 
growing on limestone rocks are identified as caliphile.Their relationship with 
elements (K, Na, Ca, Mg, Si, Al, Fe, Mn) migration in a karst system was 
investigated. Relict species found in South China Karst ecosystem include Cathaya 
argyrophylla (Cretaceous to Tertiary), and Liriodendron Chinese (distributed only in 
China and North America now).  
(3) Subterranean Karst Ecosystem 

 1

http://www.gxnu.edu.cn/KDL
http://www.hidrogeo.uma.es/
http://karst.wku.edu/2003


IGCP 448 members investigated karst ecosystem based on chemoautotrophic 
microorganism in Movile cave, Southeast Coast of Romania, and Villa Luz Cave, 
Mexico. The behaviors of some cave living fishes and amphibians (diurnal activity, 
alarm, aggressive, and sexual behaviors) were studied. Subsoil bacteria in 4 different 
karst ecosystems in South China were investigated. The bacteria that can produce 
Carbonic Anhydrase and accelerate karst process were screened out. In the 
Zhengjiadadong Cave, Guizhou Province, S China, systematic study on cave animals 
was carried out for the Project. The availability of beetles, birds and Noctuidae 
Orthomorpha Sp. were compared between caves in Guizhou and karsts of other parts 
of the world. 
(4) Effects of Human Activities on Karst Ecosystem 

Many case studies in this direction were done by IGCP 448 members in the past 2 
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, and the results of karst system vulnerability 
assessment did by French and Swiss member 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 
The achievements in this objective in 2002 is characterized by karst ecosystem 

based on Mediterranea climate and plate margin in Southern Spain,and on a 
microplate in Central and SW Bulgaria, but case examples from other European 
countries, Africa, the Middle East and Latin America were also provided by the 
Project’s members of the relevant countries. 

3.1.1.1 Southern Spain 
The Spanish Group of IGCP 448 made a lot of researches to characterized the 

karst ecosystem in Southern part of the country, but they also provided informations 
about other parts. Karst covers about one-third of the total territory of Spain, 
including 110,000 km2 of carbonate rock area, and 35,000 km2 of gypsiferous strata. 
More than 10,000 caves have been explored in Spain, including the second deepest 
cave of the world (Sima de la Piedra de San Martin of Western Pyrenees,1342 m 
deep). Karst is very important in practical implications, e.g, about 2000 million m3 of 
ground water are extracted from karst aquifers annually(40% of the total pumped 
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water in the country) for irrigation of 300,000 ha of land. On the other hand, many 
ecological problems, such as subsidence, pollution, salt water intrusion, leakage from 
reservoirs, flooding in mines, and ecological deterioration happened in karst regions.  
Although karst ecosystem in Spain enjoys generally a Mediterranean background, i.e, 
dry summer and wet winter in climate, and Tethys realm in geology, there are 
remarkable variation from place to place.  For example, the annual mean 
precipitation in some Western Pyrenees areas could be as high as 3000mm/a, but 
Almeria at its southeast coast has the lowest precipitation in Europe(only about 200 
mm/a). The precipitation in the Sierra de las Nieves mountainous area changes 
between 1600 mm/a and 800 mm/a, and reducing with altitude.  Carbonate rocks in 
Spain are ranging between Cambrian and Tertiary, including limestone and dolomite 
of Devonian, Carboniferous, Jurassic, Cretaceous, Neogene, and Triassic marble.  In 
the southern part of Spain, carbonate rocks are alternate with ophiolite (peridotite) as 
a result of nappe structure and overturned foldings. Such climatic and geological 
settings bring about complicated hydrological features, and thus diverse karst 
ecosystems in Spain, which were discussed in the symposium on the bases of varied 
case examples.  The open porosity of 181 carbonate rocks samples taken from Betic 
Cordillera are found varied from 0.00446 to 0.209,and the hydraulic conductivity 
from 2.71×10-12 ~5.25×10-5 m/s respectively(A.Pulido-Bosch,2002).  The discharge 
from Chorros Cave in rio Mundo, Albacete, SE Spain ranges between 50- 86000 l/s, 
but it has a “water burst” phenomena after a storm, along with remarkable increase in 
conductivity.  This is supposed to be the result of “flushing out” effect of water 
stored in underground lake by a storm(T.Rodriguez-Estrella,2002).  The Sima Cave 
at Constantina, Sevilla is developed in Cambrian limestone,but agriculture and waste 
water pouring along the cave system have polluted the cave water,which has high 
conductivity(439~750µs/cm),and high Cl, Na, K contents, and PCO2(10-1.94 ~10-1.21 ) 
(M.Olias,2002).  The two groups of springs of the Rute-Horconera karst aquifer, 
Cordoba, southern Spain are just few hundred meters away, but have quite different 
hydrochemical features(temperature 15oC versus 18oC, conductivity 450 µm.cm-1 

versus 700µm.cm-1), which indicate two relatively independent water flow systems in 
the aquifer(M.Bouamama,2002).  The automatic monitoring and stable isotopic 
study for driping water in Nerja Cave, Malaga shows its 6-8 months of time lag after 
rainfall(the low O18 in summer driping is correspondent with the winter rainfall of 
Atlantic origin,C.Linan,2002). 

More informations about karst ecosystems in Southern Spain were contributed 
by IGCP 448 Spanish Group in the field excursions. 

The excursions in southern Spain include 3 parts: A visit to the Nerja Cave 
(Evening,Sept.15,2002); an excursion during the symposium in the coastal area 
around Malaga(afternoon,Sept.16,2002); and two days post-conference excursions in 
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Sierra de las Nieves and Sierra de Libor(Sept.18-19,2002). A 24 page brochure of 
Nerja Cave, a 8 page guidebook for coastal Malaga, and a 20 page guidebook for 
Nieves and Libor regions were given to every participants. 

The 4832m long Nerja Cave is developed in Triassic marble, with elevation 
between 123m-191m asl. About one-fourth of the cave is opened for tourism, with 
about 500,000 visitors per year in average. The cave is featured by big halls available 
for music and dancing performance; well decorated speleothems; archaeological 
findings dated back to 30ka;and many collapses of speleothem and rock. The latter is 
considered to be the results of paleoseimic activities.  Nerja Cave is the monitoring 
site for Spanish Group of IGCP 379 (previous Project of IGCP 448) to study the 
carbon cycle in epigenic karst system. Facilities for automatic monitoring of 11 
parameters(air temperature, humidity, Pco2, rock temperature, atmosphere pressure, 
wind velocity, number of visitors, temperature , conductivity ,flow rate and sampling 
machine for driping water) were seen at the excursion. 

The excursion of Sept.16 afternoon was concentrated at Los Cantales coastal 
zone,a limestone cliff at the east of Malaga city. It is in the Internal Zone of the 
600km long Betic Cordillera Alpine Folded Chain of Southern Spain, characterized 
by thrust nappes. The karst features visited are developed in Jurassic limestone, but 
Paleozoic sandstone, slate, greywacke were also seen on the way.  An ancient 
coastal cave and paleobeach were visited.  The Tesoro Cave, now 90-100m asl is 
1500 m long.  It is featured by a lot of dissolutional forms (scallops, ceiling potholes, 
rock pendants, and etc.), and almost no speleothem. Marine sediments under 
flowstone dated back to 142,000 +/- 20% are available. So the cave is supposed to be 
developed in a coastal mixing corrosion zone during a period of highstand sea level in 
Middle to Late Pleistocene. The Los Cantales paleobeach is 3-12m above the present 
sea level. The fossils found at 10-12m asl are dated back to 360,000+/-41,000 
~240,000+/-5,000 years ago, whereas a warm climate gastropod Strombus bubonius 
found at 1-2 m asl was dated back to 130,0000 and 95,000 years ago,i.e, stable 
isotopic stage 5. 

The two days post-conference excursion in Nieves and Libor regions includes 10 
major stops: 4 stops for geology, geomorphology and karst ecosystems, 3 karst 
springs, 2 protected sites, and a dry reservoir of karst leakage.  In the Nieves 
Protected Area above 1000m asl, the ecology and protection of Quercus and Abies 
pinsapo Boiss ( a relictic species of cold period) in addition to geology and karst 
geomorphology of the region were discussed.  The 2 km long Pileta Cave in the 
eastern flank of Sierra de Libor is a World Heritage site for its numerous Palaeolithic 
and Neolithic paintings. The protection issue was discussed in the cave. The karst 
hydrology of the two areas, including the underground drainage system, variation of 
discharge and its relation with climate and exploitation, hydrochemistry and its 
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relation with land use, and monitoring techniques were all discussed in detail. 
3.1.1.2 South West Bulgaria 
The IGCP 448 Bulgaria Group made special researches to characterized the karst 

ecosystem in the country. 
Karst in Bulgaria covers about one-third of its territory and developed in 

carbonate rocks from Devonian to Jurassic series under the tectonic background of 
Moezian microplate with craton structure.  It is distinguished into 3 types: plain; 
plateau-like; and mountainous karst.  Most of the Bulgaria karst are distributed at its 
north under the Danube plain, and southwest mountainuous area.  Karst of Bulgaria 
is important because it is often related to ore deposits, oil, gas, mineral and thermal 
water reservoir, and groundwater resources(Dora Angelova,2002). The karst 
ecosystem in the mountainous area of Bulgaria is somewhat particular. For instance, 
in the southern slope of Vitosha Mts(60 km SW of Sofia,2200m asl) at 916~973 m 
above sea level, where the 18 km long Dahlata Cave developed in middle Triassic 
limestone. The annual mean temperature of the region is 8.1oC,and precipitation 685 
mm. The surface above the cave is covered by grass and thin soil layer(less than 40 
cm). Moreover, the humidity of air and soil here is in distinct negative correlation 
with temperature, being 55% in August,and 85% in January. So during the summer all 
the plants on the surface die.  This situation bring about not only a harsh karst 
ecosystem, but also affects the denudation processes on the surface, and speleothem 
growth in the cave. 

3.1.1.3 Karst Ecosystems in Other Parts of the World 
More karst ecosystems were investigated by other IGCP 448 Groups. In the east 

piedmont of Villicum Mts, San Juan Province, Argentina, a research was made to 
study the Cambrian~Ordovican karst hydrological system underneath the Neogene 
Sediment and Quaternary travertine, but it was found that all the 10 karst springs are 
of Na-Cl type, with conductivity ranging between 8600-16400µm/cm, 
Na+K+1500-3350mg/l, Cl- 2050-4880mg/l, HCO3- 656-1320mg/l, and not good for 
water supply (C. Fiorenza, 2002). On the other hand, the Urya-Kanzhaya karst 
ecosystem, 400km east of St. Petersburg, Russia enjoys very good water quality. It is 
on Carboniferoms limestone and dolomite. All the 20 karst springs flowing out are 
featured by low TDS (160-370mg/l), and Ca2+~HCO3

- type. The reasons for such 
hydrochemistry is its far from major city, and all the lakes, rivers, marshes and forests 
are preserved in the Vepssky Natural Park (A.N. Voronov, 2002). In the Southern 
Coast of Sinai peninsula, the Egyption Group works on the karst ecosystem on 
Tertiary reef limestone and modern corals. The biodiversity and the impacts of 
tourism (diving), oil leakage and transportation on Red Sea upon the ecosystems are 
investigated (Ahmed Salama Mohamed, 2002). The Belgium Group worked on a 
karst ecosystem of Yemeni island, Soqotra. The 3600 km2 island is 380km South of 
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Yemen outside the Gulf of Aden. It is underlain by Cretaceous–Tertiary carbonate 
rocks covering Precambrian igneous and metamorphic rocks. The climate is in an arid 
tropical zone, with annual rainfall varies between 130-170mm/a, but in the mountains 
the potential for chew-fall and mist precipitation gives another important source for 
fresh water, estimated at 135mm/a. There are some 1.8-3.2km long caves. A colony of 
long-tailed bat (Rhinopoma hardwikey) is found in the cave. The karst ecosystem of 
the island is particular for its biodiversity because its flora and fauna have a high 
degree of endemism due to the long geographical isolation (P. de Geest, 2002). 
Around Moa city, Cuba, karst features such as doline, lapis are found developing in 
silicate rocks (ultramafic rocks). The leaching of Mg and SiO2 in water is related to 
high rainfall (more than 1400mm/a) of acidic characteristic (R. Rodrigues, 2002).  

   
3.1.2 Geology and Karst Ecosystem 
IGCP448 gets more examples to show the dependant of karst ecosystem on 

geology. A disastrous ecological incident happened in the eastern coastal area of 
Bulgaria 7600 years ago is indicated by the Holocene Geolgy of the region. A 2m 
thick sapropel is considered to be the remnant of mass killing of fresh water organism 
in the former Black Sea when the Mediterranean water with 38% salinity invaded into 
the region after the breaking of Bosporus dividing wall. The event is believed to be 
triggered by the activization of siesmo-tectonic processes in the region about 7600 
years ago (Petko Dimitrov, 2002). In Malaga, southern Spain, exclusive plant species, 
such as Saxifraga bitemata or S.bourgaeana are developed in the flora and vegetation 
of the karst ecosystem.  They have been developed on the bases of original biotopes 
combined with the Mediterranean climate and altitude. Karst ecosystems of the region 
have been scarcely used by man due to its poor soil except in some poljes or dolines 
where soil is thicker. However, in the karst regions of southern Spain, two species 
have economical importance: one is the tree of olive oil, and the other is the the 
Quercus rotundifolia Lam, or the Quercus faginea Lam (A.V.Perez,2002). The latters 
are called as Bellota in local language, and is said that its seed is good for feeding a 
special kind of pig (Pata Negra, “black leg”) that is the source of a famous ham. In 
the karst ecosystem of Sierra de Grazalema,and Sierra de las Nieves of South Spain, 
there is a relictic species of  Pleistocene Glaciation, the Abies pinsapo Boiss, an 
endemic conifer that belongs to the group of circum-Mediterranean firs.  Now it 
distributes only in limited area(about 1200 ha) and is protected in Nature Reserves.  
The altitude of its distribution is from 900m to 1400m.  On the higher parts, it forms 
pure forest, but in the lower, it forms a mixed woodland with Quercus.  In some 
Protected Areas, attempt of reforestation has been made to increase its distribution, 
but got little success because of its pollen’s low viability and short distance in 
dispersal capacity. Some karst ecosystem are affected by hydrochemical features with 
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relevance to lithology. For example, the water quality of  “Sierra del Cabeco D’or” 
karst aquifer of Jurassic-Cretaceous limestone and sandstone in Alicante, SE Spain is 
found getting worse with depth. The conductivity changes from 26-653 µm/cm to 
1478-2170 µm/cm, and the SO4

2- from 2-127 mg/l to 686-1038 mg/l along with 
increasing depth. It is related to the occurrence of gypsiferous beds in the deeper parts 
of the aquifer (J.M.Andreu, 2002). In Bordeaux and Cognac, France (R.Bourrouilh, 
2002), and Central Italy(R.Colacicchi,2002),investigations are made to find out the 
relationship between geology of vineyards and the tasting and flavour of different 
types of wines. 

 
3.1.3 Subterranean Karst Ecosystem 
IGCP 448 did more works on subterranean microorganisms in caves. In the 

Odyssey Cave, Bungonia, New South Wales, Australia, iron-mineralising bacteria, 
such as Leptothrix sp. and Gallionella sp. were identified. Moreover, it is established 
that the presence of these bacteria is linked to a drought periods on the surface. This 
findings were used to investigate a flood-drought history of the region from records in 
cave sediments(Julia James,2002). In the Altamira Cave, Cantabria, N. Spain, 
microbial colonization is one of the major problems in the conservation of prehistoric 
art(J.C.Canaveras,2002).  It is revealed that the growth of microbial communities is 
favoured under hypogean environment (high air CO2 content), high organic matter 
dissolved in infiltration water, as well as the increase of visitors.  One of the effects 
of microbial actions in the cave is the formation of carbonates( calcite,  aragonite, 
hydromagnesite) coating and moonmilk deposits, thus damaging prehistoric arts in 
cave.   On the other hand, cave environment is also affected by some geological 
factors. For instance, it is revealed in the Ochtinska Aragonite Cave, Slovakia that the 
Iron Ochres which contains 45-56% of water and covers a remarkable part in the cave 
is an important regulator of cave humidity by its ability to release and absorb air 
moisture(J.Zelinka,2002).  Some floristic species in karst systems are found to have 
important impact on water chemistry. The  Chara globularis, a green algae in a 
temporary karst pond, the Bonne-Cougne Pond in Var,southern France is believed to 
be responsible for the progressive decrease of sulfates in the water ( Ca2+ from 80 to 
40 mg/l, and SO4

2-
 from 40 to 20 mg/l) (C.Emblanch,2002). The monitoring for 

several karst hydrological systems in Jura Mts, and Vaucluse of France shows that the 
Total Organic Carbon(TOC) in karst system are highly affected by climate, vegetation 
and hydrodynamic conditions(C.Batiot,2002). 

 
3.1.4 Effects of Human Activities on Karst Ecosystem.  
A lot of works have been done on the impacts of agriculture, urbanization, 

groundwater exploitation, landfill, tourism, and etc. on the karst ecosystems. For 
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example, the contamination of a karst aquifer by the leachate from the urban solid 
waste landfills at La Mina, Marbella, Spain(I.Vadillo,2002),and Merida, Yucatan, 
Mexico(R.Gonzalez,2002) are reported.  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 20litres of CO2 per hour (B.Andreo,2002).  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( A Pulido Bosch,2002). 

 
3.1.5 Records of Paleoenvironmental Changes in Karst Sediments 
The IGCP 448 members did much works in this direction during the past year. It 

is reflected in 47 papers in the two symposia of the Project. The major advancements 
are as followed. A very old speleothem from a cave in Guadalupe Mts, New Mexico, 
USA was dated with U/Pb method, and got a result of 86+/-12 Ma and 
95+/-7.3Ma(Oligocence). It is the oldest age for successful speleothem dating ever 
made and allows precise dating for the uplift of Guadalupe Mts, producing quite 
unexpected age of the event(D.Ford,2002).  A speleothem from Spannagel Cave in 
Central Alps of Austria, 2500m asl was dated back to 207-180 ka BP, ascribed to a 
climate optimum in MIS 7.1. The corresponding oxygen stable isotopic curve shows 
large variation along the speleothem’s growth direction(-9 to –14 part per thousand 
VPDB), significantly lower than values of speleothem deposited during the Last 
Interglacial (-9.7 to –8.6 part per thousand). The low value is supposed to be due to 
the infiltration of isotopically depleted meltwater from nearby glacial (Christoph 
Spotl, 2002). In the 19.7 km long Wintimdouine Cave, Agadir, Morocco, disturbance 
of speleothem in the range of several centimeters is considered to be the results of 
earthquake. An attempt is made by dating speleothem to observe the disastrous 
earthquake of Feb.29, 1960 in Agadir(M=5.5),which took the life of more than 12,000 
people in 10-12 second(Dora Angelova,2002). A high resolution study by TIMS 
dating and stable isotope methods on a 70 cm long stalagmite from Xianshui Cave, 
Guilin. S. China shows the variation of Asia monsoon during Holocene: 6000a BP to 
3568a BP with stronger summer monsoon, 3568aBP to 373aBP stronger winter 
monsoon(Z.Meiliang,2002). Holocene climatic changes are investigated with a 
17.5cm long stalagmite from Ursilor Cave, NW Romania. 7ka, 5.5-5.2ka,and 4-3.5 ka 
BP are indentified by stable isotopic curve as cold humid periods(B.P.Onac,2002).  
The El Nino events between 1970-2000 are found recorded in the stable isotopic 
carbon curve in a stalagmite taken from Actun Tunichil Muknal in central 
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Belize(Amy Frappier,2002). 
 
3.1.6 Societal Benefits 
(1) The experiences in the cultivation of economically beneficial calciphile 

plants on the rocky karstland in different karst ecosystems of the world, and the 
knowledges about the functions of microorganisms in cave in mineralization; 
regulating water chemistry and carbon cycle; and damaging archaeological treasures 
in cave being accumulated in this Project are useful for the rehabilitation of 
deteriorated karst regions, and the protection of karst ecosystem, For example, the 
Indonesia group has included some Chinese experiences in a proposal on the 
agricultural development in the karstlands of Yogyakarta. 

(2) The achievements of the Project are welcome by outside. Invitations to 
introduce the Project’s results are from several institutions. For instance, the Egyption 
minister of Environmental Protection invited the Project’s co-leader to talk at the First 
International Egyption Conference on Protected Areas and Sustainable Development 
(October, 2002). A talk about the results of the Projects’s researches on karst 
processes and the carbon cycle was also made at the North-Central Section 
Conference of the Geological Society of America (Lexington, USA, April, 2002).  
 

3.2 List of Meetings with Approximate Attendance and Number of Countries 
(1) Meeting in Nerja, Spain, 15-19, 2002. 

81 people from 16 countries (Argentina, Belgium, Bulgaria, China, Cuba, France, 
Germany, Italy, Mexico, Morroco, Russia, Slovakia, Slovenia, Spain, Switzerland, 
and UK) took part in the meeting. About 40 people from 16 countries took part in the 
excursion in Southern Spain. 30 people from 8 countries attended the Projects’s 
business meeting in the evening of Sept.17. 2002 in Nerja, Spain.   

(2) Meeting in Stara Zagora, Bulgaria. September 24-27, 2002. 
34 people from 11countries(Australia, Belgium, Brazil, Bulgaria, Canada, 

Greece, Iran , Italy, Russia, Spain, and Turkey) were at the symposium. About 30 
people from 11 countries took part in the excursion in central Bulgaria. 20 people 
from 10 countries participated in IGCP 448 business meeting.  

A total of 113 papers were presented in the symposia, including 71 in Spain(25 
from abroad), and 42 in Bulgaria(19 from abroad). 
 

3.3 Educational, Training or Capacity Building Activities 
21st Speleological School, Cieszyn-Morawski, Feb.7-13, 2002, Poland-Czech, 

organized by the Silesia University, Poland. The course included karst geology, 
geomorphology, karst ecosysetems and hydrology, speleology, and results of 
IGCP448. 
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97 people from 12 countries (China, Czech, France, Germany, Norway, Poland, 
Russia, Slovakia, Slovenia, UK, Ukraine, Yugoslavia) took part in the school, 
including 32 from abroad. 

 
3.4 List of Most Important Publications 
A. N. Voronov and N. A. Vinograd. Karstic springs of the natural park Vepssky 

Forest within Carboniferous plateau (eastern part of the St. Petersburg region), in 
“Karst and Environment”, Proceeding of the 2nd Nerja Cave Geological Symposium 
and IGCP 448, Nerja, Malaga, Spain. P.281-287. 

A. Pulido-Bosch, A. Vallejos, J. M. Calaforra, M. L. Calvache, P. Pulido-Leboeuf 
and W. Martin-Rosales. 2002. Seawater intrusion in karstic aquifers. Some examples, 
in “Karst and Environment”, Proceeding of the 2nd Nerja Cave Geological 
Symposium and IGCP 448, Nerja, Malaga, Spain. P.175-183. 

A. Pulido-Bosch, J. Motyka, P. Pulido-Leboeuf y S. Borczak. 2002. Parametros 
hidraulicos de la matriz de rocas carbonatadas de la Cordillera Betica, in “Karst and 
Environment”, Proceeding of the 2nd Nerja Cave Geological Symposium and IGCP 
448, Nerja, Malaga, Spain. P.185-192. 

A. V. Perez Latorre y B. Cabezudo. 2002. Notas sobre el paisaje vegetal de las 
zonas karsticas de la provincia de Malaga (Andalucia, Espana), in “Karst and 
Environment”, Proceeding of the 2nd Nerja Cave Geological Symposium and IGCP 
448, Nerja, Malaga, Spain. P.369-373. 

Amy Frappier, Dork Sahagian, Luis A. Gonzalez, Scott J. Carpenter. 2002. El 
Nino Events recorded by Stalagmite Carbon Isotopes, Science. Vol. 298, p.565. 

B. Andreo, F. Carrasco, C. Linan and I. Vadillo. 2002. Epigenic CO2 controlling 
the drip water chemistry and speleothem growth in a Mediterranean karst area ( Nerja 
Cave, Southern Spain), in Yuan Daoxian, Zhang Cheng(Eds), Karst Processes and the 
Carbon Cycle, Geological Publishing House, Beijing, China. P.51-64. 

B. P. Onac, S Constantin, J Lundberg, S E Lauritzen. 2002. Isotopic- Climate 
record in a Holocene Stalagmite from Ursilor Cave (Romania). Abstract of the 
International Workshop “Cave Climate and Paleoclimate-Best Record of the Global 
Change” Stara Zagora, Bulgaria. P18-19. 

B. Ruiz Zapata, A. Perez-Gonzalez, M. J. Gil Garcia, A. Valdeolmillos Rodriguez 
y M. Dorado. La formacion travertinica de Horna (Guadalajara): analisis polinico e 
interpretacion paleoclimatica, in “Karst and Environment”, Proceeding of the 2nd 
Nerja Cave Geological Symposium and IGCP 448, Nerja, Malaga, Spain. P.447-452. 

C. Batiot, J. Mudry, B. Blavoux and C. Emblanch. 2002, Total organic carbon 
(TOC) variability at the outlet of karstic aquifers under different climatic and 
environmental contexts (South east and east of France), in “Karst and Environment”, 
Proceeding of the 2nd Nerja Cave Geological Symposium and IGCP 448, Nerja, 
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Malaga, Spain. P131-137. 
C. Emblanch, I. Soulie- Marsche, M. Daniel, R. Simler and A. Thiery. 2002. A 

karstic inflow vs. functioning and biota of a temporary pond in Provence: the case 
stuty of the Bonne-Cougne temporary pond (Var, southern France), in “Karst and 
Environment”, Proceeding of the 2nd Nerja Cave Geological Symposium and IGCP 
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3.5 Activities Involving other IGCP Projects or the IUGS 
(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 made headway. Most of the discussions were carried out through 
email, but meetings of the 4 Project Co-leaders for more intimate discussion were 
held twice in the past year. The first on Feb.8-Feb.9, 2002 took place at the UNESCO 
Headquarter in Paris, focusing on the key indicators of CHANGES, database and 
work plan. Another on November 21-22, 2002, in Rome, to have more discussion on 
database, and input into INQUA 16 in Reno, 2003, and the 32nd IGC in Firenze, Italy 
(2004). IGCP 448 took active part in all the CHANGES activities. 

(2) The Project gets continuous support from the Karst Commission of the 
International Association of hydrogeologists(IAH). Prof. Heinz Hoetzl, the Chairman 
and many members of the Commission attended the Project’s meeting in Nerja, Spain. 
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In the Commission’s annual meeting, the results of IGCP 448 was highly appraised 
and it was decided that the IAH Karst Commission’s 2003 meeting will be in 
Bowling Green, USA, in conjunction with the Project’s meeting. 

(3) The cooperation with Karst Commission of the Union of International 
Speology (UIS) and the International Geographical Union (IGU) continued to 
develop. The Project’s meeting in Strara Zagora, Bulgaria was organized by the UIS 
Karst Commission, and the training course in Poland was Co-organized with IGU 
karst Commission. The two Commissions decided, that their meetings in 2003 will 
also be in conjunction with IGCP448 meeting in Bowling Green, USA. 
 
4. Activities planned 

 
4.1 General goals 
According to the implementation plan of IGCP448, and the discussions at the 

Project’s business Meetings in Spain and Bulgaria, the fourth year of the Project 
(2003) will concentrate on the field comparison of karst ecosystems in temperate 
semihumid climate with intraplate geological background. The Mammoth Cave 
region in Kentucky, USA, and the Angara Valley of Irkutska, Russia will be selected 
as typical sites for field comparison. This goal will be a reasonable successor of field 
correlations in Gondwana, Mediterranean, Asia Monsoon and arid, semiarid karst 
ecosystems which had already been carried out by the Project in the past 3 years. 
Thus a more complete understandings on world karst ecosystems will be 
approaching. 

4.2 Specific meetings and field trips (please indicate participation from 
developing countries) 

(1) “International Conference on Karst Hydrology and Ecosystem”, June 3-6, 
2003. Bowling Green, Kentucky, USA. The scientific goals of the meeting are: (a) To 
foster communication between the four international karst Groups (Karst 
Commissions of IAH, IGU, UIS and IGCP 448) that seek to understand the nature of 
karst ecosystem; (b) To specify through field correlation the karst ecosystem of 
semihumid climate in intraplate background.  

Field trips: (a) Mammoth cave region; (b) Cumberland Escarpment of 
Tennessee, Alabama, and Georgia; (c) Guadalupe Mountains, New Mexico; (d) the 
North-South Floridan Aquifer. 

(2) International symposium of IGCP 448 “Human Impact and Karst 
Ecosystems of East Siberia”. July, 2003, Irkutsk, Russia. 

The scientific goals of the meeting: (a) to discuss the anthropogenic impacts on 
karst ecosystems and other objectives of IGCP 448; (b) field correlation on cold 
temperate semihumid karst ecosystem with intraplate geology. 

 14



Field trips: (a) Khadakhan-Melkhitui Karst massif areas (Southern Pre-Angara 
River); (b) karst region of Olkhon (Pre-Baikal Lake). 

Scientists from Albania, Brazil, Bulgaria, China, Cuba, Egypt, Indonesia, Iran, 
Mexico, Romania, Turkey, Vietnam intend to take part in the meetings.  

 
5. Attach any information you may consider relevant 
 
(1) The Project’s email list gets 170 participants. The websites of the Project is 

changed to: 
http://www.karst.edu.cn 

Its visitors increased remarkably in the past year (23,597 by November 16, 
2002). 

The 132 page IGCP 448 Newsletter 2002 is available on the website. Its 
hardcopy was published in September, 2002, and given to every participants of the 
Project’s meetings in Nerja, Spain, and Bulgaria. 

(2) A 220 page new book“Karst Processes and the Carbon Cycle”, the final report of 
IGCP 379(a previous project of IGCP 448) was published by the Geological 
Publishing House, Beijing, China, September, 2002. Hardcopies were distributed 
in the project’s meetings in Spain and Bulgaria free of charge. It’s contents is 
available on website. 

(3) In the final year of the Project, it will organize a symposium at the 32nd 
International Geological Congress, August 20-28, 2004, Firenze, Italy. The 
symposium is announced in the Second Circular of the Congress, and numbered 
Symposium T05.01“World Correlation on Karst Ecosystem-IGCP448”. 
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