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EVOLUTION OF KARST SYSTEM

1. Initial discontinuities in limestone: bedding, joints, faults

Karst processes:
water flow enlarges the initial
discontinuities
+
fluctuation of karst base level

2. Complex network of channels, conduits and fractures,
variable in space and time



KARST GROUNDWATER FLOW MODEL
Computational modeling of groundwater flow

The conceptual model is usually physical, an interconnected closer to natural environment
sequence of recharge areas, permeability distributions, and

geologic substrates that collectively provide a visualization of

the way in which water is added to the system, stored in the

system, transmitted through the system, and discharged from

the system (White, 2003).
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METHODS

Goldscheider & Drew, 2007
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FIRST ATTEMPT TO APPLY GROUNDWATER FLOW MODEL TO APULIAN KARST

Apulian caves

More than 2.000 caves

registered in the regional
inventory



Inghiottitoio di Masseria Rotolo and Vora Bosco
e Apulian caves that reach groundwater far from the shoreline.

e Direct groundwater monitoring.

STUDY AREAS *  Perfect natural, hydﬂgeological labs

Inghiottitoio di Masseria Rotolo
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LIMESTONE OUTCROPS

BEDDING, STRUCTURAL AND KARST DISCONTINUITIES



GEO-STRUCTURAL SURVEY

ROCK MASS DISCONTINUITIES
CHARACTERIZATION



GEO-STRUCTURAL CHARACTERIZATION AT THE SURFACE
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DISCONTINUITIES: IMAGE PROCESS SOFTWARE

STATISTICAL ANALYSES:

orientation
* size
* frequency
* pervasiveness



KARST GEOMORPHOLOGICAL MAP
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WEATHER DATA COLLECTION
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STRATIGRAPHY

Rock sampling

A) Mudstone B) Limestone
C) Wackestone/packstone D) Packstone
E) Floatstone F) Mudstone



GEOREFERENCED CAVE MAP AND SECTION

CAVE PASSAGE SPATIAL ORIENTATION

The ROSE DIAGRAM shows the
preferential CONDUITS
development direction of the
Rotolo Cave, that is in E-W
direction.



CAVE SPATIAL ORIENTATION

ROTOLO CAVE

Azimuth
Range (°)
0°-10°
11°-20°
21°-30°
31°-40°
41°-50°
51°-60°
61°-70°
71°-80°
81°-90°
91°-100°
101°-110°
111°-120°
12_ .50
131°-140°
141°-150°
151°-160°
161°-170°

171°-180°

- W-E

Polje orientation  Regional tectonic trend
(Anti-Apenninic trend)

Rotolo Cave
Length per
Azimuth Range
(em)

26,50
15,20

6,10

13,30
25,70
13,00

8,10

17,60
67,00
46,70
33,00

12 an
25,30
20,10
20,80
27,40
18,40

8,00

Cq/pale di Pirr

6,5
3,8
1,5
&3
6,4
3,2
2,0
4,3
16,6
11,5
8,2
31
6,3
5,0
51
6,8
4,5

2,0

0°-10°

11°-20°

21°-30°

31°-40°

41°-50°

51°-60°

61°-70°

71°-80°

81°-90°

aen

101°-110°

111°-120°

121°-130°

131°-140°

141°-150°

151°-160°

161°-170°

171°-180°

o polje

Azimuth Range (°)

Grave Santa
Lucia
Length per
Azimuth Range
(cm)
0,7
7,6
0
1,2
0,8
1,5

22,2

1,5
10,9
2,7

7,2

57

11

0,93
10,13
0,00
1,60
1,07
2,00
29,60
1,33
1,33
2,00
14,53
3,60
9,60
0,00
7,60
14,67
0,00

0,00

SW-NE <«

SANTA LUCIA CAVE




EXPLORATION OF FLOODED CHANNELS

)
Tenis el

ROTOLO CAVE

Max depth:

-60 m below water table



MULTIPARAMETER PROBE IN CAVE

Multi-parameters probe
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DATA COLLECTION

Cave climate (air)
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Karst aquifer characterization for modeling

NEDEED INFORMATIONS GEOLOGIC BOUNDARY CONDITIONS
Area of the groundwater catchment; Karst aquifer architecture
Inflow: Surface catchment architecture
ALLOGENIC Catchment relief
INTERNAL RUNOFF Lithologic factors
DIFFUSE INFILTRATION Stratigraphic factors

FROM PERCHED CATCHMENTS  Structural influence and fluxes control
Conduits geometry w
Matrix hydraulic conductivity

Fracture system hydraulic behaviour /
Conduit-system response time GEOMORPHOLOGY
Conduit-fracture coupling effect

KARST PROCESSES
AND AQUIFER

FLOW MODELS

T~




Ongoing activity

Hobo sensors data collection
temperature and humidity of cave air

Statistical study of system delay
Rain VS water level

Groundwater samplings
chemical and microbiological analysis

Biospeleological samplings
Checking for environmental markers
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