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Abstract: 

The epikarst as a part of the karst aquifer represents a complex point of contact and mixing of unconsolidated material 
from the terrain surface, carbonate rocks altered by “corrosive” water, flora and fauna (and remains of), which is par- 

tially saturated with groundwater. Significant amounts of (plant accessible) water, and other solutes and particles, can 
be stored in this zone for extended periods of time. Thus, attenuation or biochemical processes could start in this layer 
and change quality of infiltrated water. However, due to flow concentration in the epikarst, water and contaminants, as 
well as different types of organic and inorganic particles and colloids, can also be detached and transported downward to 
the active conduit network of aquifer. The nearly horizontal cave named Peč is developed in Upper Jurassic (Tithonian) 
limestone of Suva Planina Mt. The study of the epikarst in this area consisted of two elements: a short-term (transient) 
tracer experiment (artificial tracer) and a short-term experiment with “light” contaminant – manure (“natural” tracers). 

Tracer experiment had a twofold goal: characterizing the flow conditions in the epikarst and studying solute transport. 
The virtual velocity of the circulating water through the layer of epikarst and karstified limestone, was calculated: 0.0041 
m/s to 0.006 m/s. Breakthrough curves of the dye tracer showed existence of three types of fissures/fractures differing in 
their hydrogeological function resulting mainly from the aperture width, and it is based on the different types of water 
flow occurring in the unsaturated (epikarst) zone: 1) large fracture – drains; 2) medium fracture; 3) small fissures. 

Keywords: epikarst, tracer test, shallow cave, Suva Planina Mt., Serbia. 

Introduction clarified. Significant amounts of (plant accessible) water, 
and other solutes and particles, can be stored in this zone 

The term epikarst, since its appearance until today, for extended periods of time. Thus, attenuation or biochem- 
has attracted a lot of attention, and sometimes very op- ical processes could start in this layer and change quality 
posing views of researchers. Numerous studies in which of infiltrated water. However, due to flow concentration in 
the authors consider the existence, influence and functions the epikarst, water and contaminants, as well as different 

of the epikarst encounter conflicting opinions and the fact types of organic and inorganic particles and colloids, can 
is that the scientific community has not yet fully agreed also be detached and transported downward to the active 
on the function of this “phenomenon” and the zone in the conduit network of aquifer. Therefore, a tracer experiment, 
karst that this term defines (Petrović, 2020b). Epikarst rep- along with monitoring of rainfall (snowmelt) events, was 
resents the highest part of the limestone rock mass that is used to examine circulation of solutes between the land 
exposed to karstification, i.e. a layer of partially altered surface and water outlets (drops and trickles) into a shal- 
rock that has not yet become soil, and in which water per- low Peč cave in the eastern part of Suva Planina Mt., in 
meability (due to fissures) and diffuse water circulation is the South-eastern Serbia (Fig. 1). Mesozoic karst outcrops 

significantly higher and more evenly distributed in space of Eastern Serbia cover an area of approximately 3,350 
(vertically and horizontally) compared to the rest of the km? (Stevanović 1994), while Suva Planina Mt. karst area 

karstified rock mass (Klimchouk, 2000). The epikarst as covers about 7.5% of that surface (Stevanović 1995). Suva 

a part of the karst relief (and aquifer) represents a com- Planina Mt. is located approximately 230 km SE from 
plex point of contact and mixing of unconsolidated ma- Belgrade. Studied epikarst and karst aquifer system are 
terial from the terrain surface, carbonate rocks altered by formed on the north-eastern slopes of the mountain that is 
“corrosive” Water, flora and fauna (and remains of), which actually part of the Carpatho-Balkanides orogenic belt and 
is partially saturated with groundwater. Recharge of karst mountain chain. The research area has a moderate-conti- 
aquifers, usually, occurs via the unsaturated zone which nental climate with characteristically long and cold winters 
uppermost part could be epikarst zone. However, in most and relatively warm summers. Part of the area at altitudes 
of the cases the functioning of this zone has not yet been above 800 m has the characteristics of a mountain climate. 
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Fig. 1 a) Position of Serbia in Europe b) Location of Suva Planina Mt. in SE Serbia – red coloured area, karst areas of Serbia are in 

green colour, c) Suva Planina Mt. with position of Peč cave, d) entrance to Peč cave 

Suva Planina Mt. is asymmetrical, normal anticline 
and its geological setting is very complex due to multi- 
ple thrusting and faulting that occurred during the Cale- 
donian Orogeny, the Hercynian orogeny and finally the 
Alpine orogeny (Dimitrijević et al, 1980). It is actually in 
the form of SE plunging anticline. The process of erosion 
in the ascended NW part of the anticline caused destruc- 
tion of limbs of anticline, that are created of Mesozoic 

limestone and dolomite, to the core of anticline which is 

mainly made up of Devonian and Permian clastic rocks 
(Petrović & Marinović 2022; Marinović & Petrović, 

2021; Petrović 2020a; 2020b). The regional NW-SE dis- 

locations shaped relief while local faults that are transver- 
sal caused the enhancement of the karstification process 
in the limestone and dolomite. Several karst aquifers have 
been created in faulted, fissured and karstified carbonate 

rocks of the Middle and Upper Jurassic and Lower Creta- 
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ceous age. The karstification of a landscape resulted in a 
variety of mid- or small-scale features both on the surface 
and beneath. On exposed surfaces all over the mountain, 
small features are developed and include solution flutes, 
runnels, some limestone pavement (clints and grikes), 
kamenitzas. Medium-sized features includes sinkholes/ 
dolines while there are several caves and jamas, particu- 
larly on the western and northern slopes of the mountain, 
that are steeper than the one on the east and south side 
(Petrović 2020b). It needs to be said that mountain is cov- 

ered, but unevenly, with forest vegetation (east and south 
part) and pastures and meadows (middle and west part). 
Surprisingly, one of fewer known caves is developed on 
the east slope. The nearly horizontal cave named Peč is 
developed in Upper Jurassic (Tithonian) limestone (Fig. 
Ic and 1d), beneath soil-mantled convex hillslope with 
thickets of beech and hornbeam. About 0.1 to 0.3 m of
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Fig.2 Plan and cross-section of Peč cave, in the eastern slope of Suva Planina Mt. 

soil and 3.5-12 m of karstified limestone (plus epikarst) 
overlie the 20.5 m long cave, with smaller and inaccessi- 
ble 4.5 m long sub-horizontal channel in the end (Fig. 2). 

Methods 

The study of the epikarst (Peč cave) consisted of two 
main elements: a short-term (transient) tracer experiment 

(artificial tracer) (Fig. 3a) and a short-term experiment 

with “light” contaminant — manure (“natural” tracers). 

This paper will be focused on the artificial tracer (Ura- 
nine) experiment and its results. Several outlets from 
fractures at the cave roof, where water in form of drops 
and trickles appears were monitored and sampled (Fig. 
3a and 3b). To study the response of the unsaturated zone 
to natural rainfall (snowmelt) events, discharge, tempera- 
ture and electrical conductivity (EC) were monitored as 
well. Discharge was measured by collecting water from 
fractures in plastic pots and its summation in the selected 
periods of time. Temperature and EC were monitored us- 
ing a conductivity probe (WTW -Cond 340i/set). 

Containers for water sampling were placed at the lo- 
cations where traces of dripping  water were observed, 
inside the Peč cave on 16" February 2019. Locations for 
collecting of percolated water were marked with letters of 
the alphabet from A to M (Fig. 3a and 3b). The location 
closest to the entrance is location A and the location where 
traces of dripping water were visible and which was the 
farthest from the entrance of the Peč cave, is location 

L. Sampling of percolated water have been started few 
hours before pouring of tracer (Fig 3c) on the selected lo- 
cation - LPT on Fig. 3a, and continued with containers on 
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10 locations, in appropriate time periods for next 6 days 
(Fig 3d). Tracer experiment had a twofold goal: charac- 
terizing the flow conditions in the epikarst and studying 
solute transport. A quantity of 10 litre solution of 50 g of 
Uranine - Sodium flourescein was poured on the surface 
above cave - LPT, with pouring of additional 80 1 of water 
(Petrović, 2020b). Samples were compared to previous- 
ly prepared standards by using of field UV illumination 
set, intending to confirm presence of tracer. Afterward, 
all collected samples were transported and analysed in the 
laboratory with fluorometer: IOAU Field and Laboratory 
Fluorometer by Turner Design, and precise concentration 
of tracer were obtained. 

During the monitoring, a constant decrease in the 
amount of percolated water was observed, so that at loca- 
tions A, B, G and M, only occasional sampling of water 
was possible for Na-fluorescein concentration analyse, 
and at locations E,J and K, it was not possible to measure 

the specific electrical conductivity and water temperature 
in several time intervals. On the last day of the experi- 
ment, 23 February 2019, the amount of water dropped 
drastically in all locations. Thus, the experiment had to 
be finished. 

Results 

Collecting of dripping water started a day before the 
tracing test itself. The tracer only needed 1 hour (proba- 
bly less) to reach almost all parts of the cave (Fig. 4 and 
5), because the tracer was poured at 1:00 PM on 18 Feb- 
ruary, and the first samples taken at 2:00 PM, already had 
significant concentration of Uranine. The tracer was de-
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Location of tracer pouring 
(LTP) 

Fig.3 a) The LTP with locations of containers for collecting of dripping water; b) Containers on locations within cave; c) Pouring of 
Uranine; d) Collecting of samples 

tected in samples from locations: A, C,D,F, H,IandL, 

in certain concentrations, While at locations B,G andM it 

was not detected in any sample. 
It is possible to separate three groups of locations ac- 

cording to the position in the cave and according to the 
amount of water that was dripping: the first group H,1 and 
L:; second group C, D and F; third group A, B,G and M. 

At the locations of the 1“ group: H, I, L, the tracer 

appeared in the first sample taken after pouring of tracer 
(Fig. 4 and 5), and the highest concentration was at lo- 
cation H (0.13 ug/I). The highest concentration of tracer 
-0.17 ug/l, in general, during monitoring was recorded at 
location H at 4:00 PM on February 18, 2019, after which 

lower concentrations were recorded at that location until 
9:00 AM on February 19, 2019 and since that moment 
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Na-fluorescein has not been detected (Fig. 4 and 5). It 

is observed that the tracer at location I appears in three 
waVves (no tracer was detected in certain samples - Fig. 4 
and 5), while the peak in the second wave (0.09 uug/l) is 
higher than in the first wave at that location (0.08 uug/1 1), 
and in the third wave the peak (0.14 ug/I) is even higher 
than in the second wave. 

The last sample with dye tracer, in other locations 
where the tracer appeared at some point, was detected 21 
hours after the tracer was poured. 

The breakthrough curve at location H indicates that the 
groundwater to this location circulated through a dispersed 
system of cracks and caverns (Milanović P, 1979), the in- 

tensity curve from location I has similar characteristics, 
only the concentrations from wave to wave of dye tracer
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Fig.4 The breakthrough curves at monitoring locations 

appearance are higher, so it can be assumed that it is a con- 
sequence of flow through cavities with a higher gradient. 
The tracer intensity curve at location L shows a more ex- 
tended wave, Wwithout a sufficiently pronounced maximum 
(although there is one peak), which indicates a slower flow 
of water towards that location, or the caverns are of small- 

er dimensions than those leading to location H. 
The tracer was detected at the locations of groups: C, 

D and F (closer to the cave entrance) at the same time in 

the first sample after pouring the dissolved tracer, and the 
highest concentration was at location D (Fig. 4 and 5). At 
locations C and F, Na-fluorescein was no longer detected 
in any sample after 2/18/2019 at 8 PM, while at location 
D it was present in the samples until February 19,2019 at 
9AM (Fig.4 and 5). 

The breakthrough curve of the tracer at location C 
indicates a wave Where the concentration in cach sub- 
sequent sample increases and after a pronounced maxi- 
mum drops sharply (Milanović P, 1979), the breakthrough 
curve for location D has similar characteristics, only the 
drop in the concentration of the tracer is not sudden, so 
it can be assumed that this is a consequence of the flow 
through cavities of a smaller diameter than those through 
which the groundwater reached location C, considering 
that the distance from location C to location D is only 0.9 
meters. The tracer intensity curve at location F has exactly 
the same characteristics as at location C, only the con- 
centrations are lower, which means that the groundwater 
towards that location also passed through smaller caverns. 

In the third group of locations: A, B, G, M, in which 

the least water was collected in containers, and therefore 

the number of samples was the smallest (Fig.4 and 5), the 
tracer was detected only at location A, in the first sample, 
which was taken after pouring the tracer, in a concentra- 
tion of 0.15 ug/I. 

The fact is that the tracer travelled a straight-line dis- 
tance of 17 meters in no more than 1 hour, to the point of 
percolation, on the ceiling above location H (where the 
highest concentration was recorded), and that it was also 
detected at location A (straight-line distance of 22 meters) 

and at location L (15 meters) in the same series of sam- 

ples. The virtual velocity, calculated based on those data, 
of the circulating water through the layer of epikarst and 
karstified limestone, was 0.0041 m/s to 0.006 m/s. 

In addition to the qualitative analysis, mentioned 
above, a quantitative analysis of the tracing test was also 
performed (Milanović P, 1979), on the basis of which it 
was concluded that about 4% of the dye tracer flew out 
during the tracer test. The reason for such a small yield 
of dye tracer can be found in the partial adsorption of 
the tracer on soil particles (ferra rosa or clay minerals) 
that exist in the epikarst and that are suspended in water 
(Milanović P, 1981) and of course due to branching of the 

network of channels, which have a siphonal character in 
certain parts, so when the tracer gets into that channel, it 
cannot continue moving until there is an infiltration of a 
larger amount of water from the surface and an increase 
in pressure. However, amount of percolating groundwa- 
ter, as it was mentioned, has been reducing during the 
monitoring of tracer test in Peč cave. On the other hand, 
there are a lot of fissures and channels that led groundwa- 
ter away from cave. 
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Fig.5 Concentrations of Uranine at monitoring locations, during tracer test 18.2.2019-21.2.2019 

Maps that show the change in concentration of dye 
tracer over time and within the space of the Pecs cave at 
locations A to M (Fig. 5) were made. The coordinates of 

the locations are shown in the local reference system in 
relation to the entrance to the Peč cave. Coordinates (0, 

0) were assigned to entrance location for these purposes. 
Maps are shown for all sampling time sections until Feb- 
ruary 21, 2019 at 6 PM, the end of the monitoring. 

Conclusions 

The breakthrough curves of the dye tracer showed 
existence of three types of fissures/fractures differing in 
their hydrogeological function resulting mainly from fis- 
sures and channels width, and it is based on the different 
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types of groundwater flow occurring in the unsaturated 
(epikarst) zone (Fig. 6): 1) large fracture – drains; 2) me- 

dium fracture; 3) small fissures. Furthermore, the result of 

the dye tracing experiment at Peč cave, showed that the 
epikarst behaves like a semipermeable membrane, which 
retains some water and substance, but then releases it in 

the next “moment”. “The moment of detachment” can be 
immediately after arrival of the next wave of infiltrated 
water that is to say few hours or few days later. 

The distance that the groundwater crossing from LTP 
to the point of percolation on the ceiling of the cave, af- 
fects the time that the water spends underground, but the 
permeability and size of the cavities (Fig. 6, channels (1) 
and (2)) through which groundwater circulates are the 

primary factor in this case. Finally, it should be noted that 
there are probably channels through which the ground- 
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Location of tracer pouring 
(LTP) 

Fig.5 Three types of fissures/fractures difJering in their hydrogeological function based on the different types of groundwater flow 

water flows towards the deeper parts of the cave (fissures/ 
channels marked with (?), in Fig. 6), whose appearance in 
the form of drip water could not be tracked and measured 
due to the small dimensions of the channel that exists on 
at the end of the Peč cave. 

References 

1. Marinović V, Petrović B, 2021: Stochastic simulation 

and prediction of turbidity dy-namics in karst systems. 
Case study: Mokra karst spring (SE Serbia), Review 
of the Bulgarian Geological Society, 82: 222-224 

. Milanović P., 1979: Hidrogeologija karsta i metode 
istraživanja, Hidroelektrane na Trebišnjici, Institut za 
korištenje i zaštitu voda na kršu, Trebinje, p. 302 

. Milanović P., 1981: Karst hydrogeology, Water Re- 
sources Publications, Littleton 

Petrović B, Marinović V, 2022: Quantitative and Geo- 

chemical Characterization of the Mokra Karst Aquifer 
(SE Serbia) by Time Series Analysis and Stochastic 
Modelling., Eurokarst 2022 - Topic 2 5B - Methods to 
Study Karst Aquifers, Malaga, Spain 

. Petrović B, 2020a: Intrinsic groundwater vulnera- 
bility assessment by multiparameter methods, a case 
study of Suva Planina Mountain (SE Serbia). Environ 

Earth Sci 79: 85 

137 

6. Petrović B, 2020b: The functioning and impact of epi- 
karst oh the regime, balance and groundwater quality 
of the eastern part of the Suva planina mountain karst 
system, (in Serbian). PhD Thesis, University of Bel- 
grade, Faculty of Mining and Geology, Serbia, 305 p 

. Stevanović Z, 1994: Karst groundwaters of Car- 
patho-Balkanides in Eastern Serbia, In: Stevanović Z, 

Filipović B (eds) Groundwaters in Carbonate Rocks 

of the Carpatho-Balkan Mountain Range. CBGA, 
Belgrade, Serbia, pp. 203-237 

. Stevanović Z, 1995: Karst groundwater of Serbia 
- use and potentiality for regional water supply (In 
Serbian). In: Stevanović Z. (ed.), Lithospheric water 

mineral resources of Serbia. University of Belgrade, 
Faculty of Mining and Geology, Belgrade, Serbia, pp 
77-116



Patronages and CommitteeSs.....aaaaaaaaaaaaaa a aaaaaaanaa a aaaaaaaaaaeaaaaeataatattvt » 5 

Participants .» 7 

Presentation 

Rosario Ruggieri, President of CIRS Ragusa........caaaaaaaaaaaanaaaa a nanataaeaaaatet » 9 

Programme....aaaaaaaaaa a anaaanaananaaaaaaaaaaeaaaaaeaeaaaaeataaaaaaaaaaatataaageaaatattet » 11 

SCIENTIFIC CONTRIBUTIONS 

- Mario Parise, Umberto Samuele D Ettorre and Isabella Serena Liso 

Degradation of the Karst Environment ................aaaaa a eanaananaeaaaaaaaeaaaagaNatet » 35 

- Isabella Serena Liso, Luca Pisano and Francesca Lagna 

Distribution, Typology and Hydraulic Function of Dolines in Salento Peninsula (Southern Italy) » 41 

- Mostafa F. Mostafa, Muftah T. Al Brouki, Hassan Z. EI Shaa}i 

Morphometric Analysis of Drainage Patterns from Integration of Dem, 

Srtm and Gis in Central Part of AI Jabal Al Akhdar, Ne Libya ............cc.aananannnnn » 49 

- Monaco C., Ruggieri R., Barreca G., Carbone 5., Cirrincione R., Costanzo S, Gambino S., Scicchitano G. 

Pleistocene marine terraces along the Syracuse coastal area (southeastern Sicily) 

and correlations with the karst processes: new constraintfts...................Go.aaaanananancne » 57 

- Rosario Ruggieri, Antonio Bambina, Antonello Ingallinera, Gianbattista Mazzara, 

Abdelsalam Elshaafi, Awad Bilal, Fathi Salloum, Saad El-Shari 

Karst of Cyrenaica: 2022 Second Phase of Research on Al Jabal Al Akhdar, North-East Libya » 63 

- Giovanni Bruno - Giovanni Buscaglia - Daniele Gucciardo - Marco Mariano Interlandi - Angelo Spoto 

Topographical and Geomorphological Survey of “Zubbia Cane” Cave, within the framework of a 

project to expand the Nature Reserve “Grotta di Sant 'Angelo Muxaro”. 

(Sant'angelo Muxaro – Agrigent0o)...........c..aaaa a nanaaaaeaaaaaaaaeaaaaeaeaaaaeNtt » 79 

– Philippe Fleury 

Exploring, knowing, and safeguarding: living and learning caves as a whole .......................... » &



- Roberto Grammatico, Luigi Fontana, Rosario Bonventre 

Karst system Malafeollia - La Stretta (Castelvetrano, south-western Sicily): 

underground traces of the 1968 Belice"s earthquake.............c..aaaaaaaanaa a » 

- Zoran Stevanović, Aleksandra Maran Stevanović 

Springs and Caves Treasury at the Edge of Mesopotamia ........c...aaaaaaaaaaaaaananannnn » 

- Mirela Metushaj 

The importance of marine caves and coastal areas in Albania 

and the impact regarding national and international security .....................oo.aacacaccn.. » 

- Leskovar, Karlo, Loborec, Jelena, Biondi, Ranko, Meaški, Hrvoje, 

Land cover and land use analysis during climate change for coastal karst 

catchment area in Zadar County, Croatia ........c.čaaaaaaa a nananaaaanananaaaataaaeNt » 

- Saad K. Elebaidi, Abdelkarem A. S. Elgazali, Ahmed M. Muftah and Mohamed S.E. EI Faitouri 

A New Contribution to the Facial Model of the Eocene Darnah Formation and its Impact 

on the Karstic Daboussiah Spring at Al Jabal al Akhdar in NE Libya .............aanananan.. » 

-Ermira Jashiku 

Geoinformation of Protected Karst Springs in Southern Mountainous Region of Albania .... » 

- Metka Petrič, Nataša Ravbar, Blaž Kogovšek, Marina Gacin, Peter Frantar 

Examples of Good Practices of Cooperation Between Administrative Bodies 

and Research Institutions in the Process of Protecting Karst Water Resources ........................ » 

- Branislav Petrović 

The Flow Conditions in the Epikarst Zone of a Karst Aquifer. 

Case Study: Suva planina Mt., East Serbia .........c.c.aaaaaa a aanananaaanananaoot » 

- Ferdinando Didonna, Vittorio Catani, Francesco Fiorillo, Francesca Lecce, 

Guido Leone, Francesco Maurano, Maria Sighicelli 

Detection of microplastic contamination in Italian karst aquifers and caves .... 

- Giovanni Di Stefano 

The rock mosques of medieval Sicily in the Mediterranean context................anannn... » 

- Ruggieri R., Bambina A., Galletti 1., Agosta G., Gintoli R., Zainul Fikri Mohd Idris, 

Muhammad Riduwan Ali, Syed Nu aim Syed Hamzah, Muhammad Hariz Ibrahim 

Karst of Perak (Malaysia) ........c.c.aaaaaa a enaaaaaaaaaaaaaaeaeaaaaaaaaaeNt » 

91 

97 

103 

107 

113 

121 

125 

131 

139 

143 

147



- Samvel M. Shahinyan, Aram Dayan, Ani Badasyan 

The Man, Nature and Artificial Sacral Cavifies................................aaaaananaaanaananannnkec » 163 

- Samvel M. Shahinyan, Armen Datyan, Boris Gaspayan 

Primaeval civilizational culture and the architecture 

of rock cut sanctuaries (artificial cavifies) ................................oo.oo\o\clčičlc.č..ccc cc a aaanaaaonaı » 169 

- Alessio Fabbricatore 

Isonzo front: the caves of Karst plateau ............aaaaaaaaaaan a ananananaaaeanaaaaataaaeNt » 173 

- Zoltdn Imecs, Andrđs Mdthč, Baldzs Nagy, Ldszio Mari, Baldzs Kohdn, Tamds Telbisz 

Motivation and Perception of Visitors to Apuseni Nature Park (Romania).............c..c.............. » 183 

- Tamđs Telbisz, LdszIi0 Mari, Margit Koszegi, Zsolt Bottlik, Tibor Standovdr, Peter Gruber, 

Petra Radeljak-Kaufmann, Ivan Šulc, Neven Bočić, Alena Gessert, Janetta Nestorovd-Dickd, 

Jelena Ćalić, Jelena Kovačević-Majkić, Jovana Brankov, Jasna Micić, Zoltdn Imecs, 

Andrds Mdthč, Christos Stergiou 

Park-Local People-Tourist Relationships in Karst National Parks, 

the presentation of an International Project .................aaaaanana a aananaananananot » 189 

- Merita Dollma 

Protected karst coastal areas of the Albanian Riviera ................................aaaaaanananannnnnan » 195 

- Fatlinda Shkurti, Albina Sinani 

Karstic Ecosystems of Vlora Region and their Management ... . » 199 

- Albina Sinani, Fatlinda Shkurti 

Protection of Karst Areas in Gjirokastra Region.............c....aaaaaaanaanaaananananot » 205 

- Ivan Šulc, Tamds Telbisz, LdszlĆć Mari, Petra Radeljak Kaufmann 

Visitor Perception of Landscape Values in Karst National Parks 

The Case of Krka Np, Croatia .........aaaaaaaaaaaaa a aaenanaaaaaaeaaaaaaaaaaaaeaaaaeNt » 213 

- Ermiona Braholli 

Karst and ecosistem service in the large Limestones Massif (Ts-Ji) 

of Mali i Thate-Rakicka, Southeastern Albania .......................oG.occocoooiiaaanaaa iii aaaadnaı » 221 

– Grassi 5., Morreale G., Latino F., Sturiale G. and Imposa 5. 

Geophysical Surveys for the Identification of Caves: the Case Study 

of “Micio Conti Lava Tube” San Gregorio di Catania (Sicily)...............nnnncnnnn.. » 225



- Moftah H. El Shawaihdi 

Importance of Darnah Formation for Karstification in Al Jabal Al Akhdar, 

Northeast Libya: its Diagenetic Process and Burial History . » 231 

- Esam O. 4bdulsamad i and Mansour M. Elbabour i 

Braknoot Karst Lakes, Cyrenaica, NE Libya: A Geological Overview ..........aanananan. » 237 

- Vincenza Messana, Giulia Casamento 

The Grand tour of the evaporitic karst areas of western Sicily: 

a geotourist itinerary of knowledge and enhancement...............c...Laaaaana a » 243 

- Branko Jalžić, Natalija Sudar, Ante Gracin, Zoran Demaria 

Cave mines of the Vis Island . » 247 

- Saad M. El-Shari 

Karst Cavities Investigation in Sidi Al-Hemri Area, Using Geoelectric-Resistivity Survey .... » 251 

- 4bdelsalam Elshaafi, 4wad Bilal, Fathi Salloum, Rosario Ruggieri, Muftah H. EI Shawaihdi 

Hawa Fteah Collapsed Doline-Cave in Al-Jabal Al-Akhdar Area,ne Libya: 

one of the Oldest Caves in North Africa and the Mediterranean Basin .................................... » 257 

- Martin Knez, Tadej Slabe, Franci Gabrovšek, Metka Petrič, Hong Liu 

Karstology as Branch of Science . » 265 

- Ahmed M. Muftahand Mohammed F. EI Hassi 

Highlights on Some Important Geosites in Al Jabal al Akhdar, 

Northeastern Libya: a Protection Alert ........c.aaaaaaaaaaaaaaanaanaanaanananaaeaeanaaeNot » 269 

- Pappalardo G., Mineo S. 

Physical-mechanical characterization of carbonate rocks used for the 

reconstruction of Saint Nicholas Cathedral in Noto (south-eastern Sicily, Italy) ..................... » 277 

- Balsamo Antonio, Priolo Giuseppe, Raciti Salvatore 

Speleological Exploragions on the Mt. Etna, Two Small, interesting Caves: 

Pozzo del Bosco di Centorbi and Grotta Rasa ....................aaaaanananana a aananaennene » 283 

- Francesco Innuso, Giovanni Piazza, Andrea Pirruccio, Giuseppe Priolo 

Speleological exploragions on the slopes of Mt. Furci and Serra Liotta 

in the landscape of Sant?Agata di Militello (ME) ......................c....aaaaaanannncnn » 287



SPONSOR 

Mlazzara 
A.ntomiuno 

) 
~ 
~ 

A.C.N.D. 
ABRUZZO CONTRDLLI NON DISTRUTTIVI potalždžd 

ViLLA ŽINA PARK HiorgL 
www.villazina.it info(a\villazina.it | TEL.0923.973937 

COHI-CRETAMEHTE 
CERATICHE 

cell. 338 6328195 • iolandagallettiG)gmail.com 
@ gruppo_ folk_cala_bukuto 

n www.facebook.com/gruppofolkcalabukuto





al dai Beni ~ d . VAG ASSEMBLEA REGIONALE 
ipartimento dei Beni ? h 

e dell'Identita Siciliz - SICILIANA 

= , . e 
UNIVERSITA DEGLI STUDI ONA 5G ii 

UNIVERSITA DI CATANIA UNIVERSITY 0F BENGHAZI DI MESSINA - MIFT UNIVERSITA aR du Mavcj (Ordine |{egionale 
ALDO MORO UNIVERSITA DI PALERMO (eologi Sicilia 

ı · 
Parco archeologico. h 4 

5 Obyaach as 
Se%e;ta istemoe Mezionole Karst 

|, tezil HOp 
ISPRA I_I O A NLN Commission 

Istituto Superiore per la Protezione 
ela Ricerca Ambientale 

~ e r 
SOCIETA 
SPELEOLOGICA 
ITALIANA 

Esplorare, conoscere e proteggere 

ZRC SAZU “'-|D|E|L/N 
GeoEnvironmental '

 

Federazione ~ 
Speleologica 

EuroSpeleo Projects Regionale Siciliana 

m o 

Nk di matematica 
- \ r 

UNIVERSITR DEGLI STUDI DI TRIESTE 
(ommission Scientifique Fčedčration Francaise 
Fddčration Francaise de Spćićologie de Spčičologie 


