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INTRODUCTION 

The territory of Polignano a Mare, along the Adriatic coast 

S of Bari, is among the most important as regards coastal karst 

in Apulia. Over 70 caves, the great majority of which is located 

along the coast, represent the karst heritage of the area 

(FAVALE, 1994). Grotta della Rondinella (cadastral number PU 

71) is located N of Polignano a Mare; a wide access allows to 

enter by the sea, leading to a nice pebble shore, whilst inland a 

collapse sinkhole represents the main access, produced by fall 

of the rock diaphragm above the cave. Even though the cave is 

in a coastal sector heavily frequented by tourists, it was never 

adequately safeguarded, and, as many other coastal caves in the 

area, commonly experiences negative effects due to 

anthropogenic disturbance. The present contribution describes 

the general aspects of some recent researches, carried out 

thanks to private funds, aimed at reaching a better knowledge 

of the karst features of the system. 

GEOLOGY  

 

In the Low Murge of Apulia, a territory that is characterized 

by many significant surface and subsurface karst landforms 

(PARISE, 2007, 2011), the coastline of Polignano a Mare is 

certainly the sector of greatest interest as regards coastal karst, 

as well as karst hydrogeology (GRASSI, 1973; ZEZZA, 1974). 

Many caves are located along the Polignano coast, mostly due 

to the action by the sea waves on the limestone cliffs. 

Known since the first karst studies as one of the most 

important cave in the area (COLAMONICO, 1919; OROFINO, 

1967), Grotta della Rondinella was later on studied for its 

breccia deposits (RUDNICKI, 1990), and for mineralogical 

analysis that brought to discover a new variety of 

francoanellite, that is the phosphate mineral phase 

H6K3Al5(PO4)8·13H2O, which represents a lower hydrate of 

taranakite (BALENZANO et alii, 1979). 

Located in a stretch of the coastline with cliffs lower than 

10 m, Grotta della Rondinella is the larger karst  cave in the 

sector north of Polignano a Mare. The geological setting of the 

Cretaceous bedrock, showing bedding in layers comprised 

between 10 and 70-80 cm, has an overall sub-horizontal 

attitude, with local variations due to folds and flessures, with  

increase in dip toward the cliff. An average dipping toward the 

north and the east is recognizable. The Plio-Pleistocene 

calcarenites are visible only north of the cave, nearby the Chiar 

di Luna Cave (PU 825), where the contact with the Cretaceous 

limestones is marked by a breccia with terra rossa matrix.  

Near Grotta della Rondinella the attitude is strongly 

conditioned by the flessure related to the collapse sinkhole that 

is the inland entrance to the cave (Fig. 1), as shown by the clear 

syncline. Moving away from the cave entrance, on the other 

hand, the bedding goes back to sub-horizontal, with average 

dip of a few degrees toward ENE. 

Several discontinuity systems are recognizable in the area, 

affecting the Cretaceous bedrock: the main one is about 

perpendicular to the coast, whilst further discontinuities are 

related to the tensional release parallel to the coastline. These 

latter locally become of primary importance in controlling 

evolution of the present coastal morphology. 

The well-cemented calcareous breccia, with terra rossa 

matrix, is visible in correspondence of the collapse sinkhole, as 

well as within the karst system, in erosional pockets located at 

variable heights of the cave roof. RUDNICKI (1990) interpreted 

these deposits as related to palaeo-karst phases started after the 

New data on a cave along the coast of Polignano a Mare (Apulia) by 

means of geological, geophysical and speleological researches  
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Fig. 1 – The sinkhole representing one of  the accesses to Grotta della 

Rondinella. 
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post-Cretaceous emersion, with later filling as a consequence 

of the sea level changes that interested this stretch of Adriatic 

coastline. Eventually, the Plio-Pleistocene deposits covered the 

older materials, and the subterranean hydric activity restarted 

after the last phase of land emersion. 

The karst system was recently re-surveyed, using the 

modern technologies of cave surveying (Fig. 2): the survey 

highlights a prevailing development in E-W direction. Entering 

the system from the  sinkhole, the passage to NW brings, 

moving above the fallen blocks (Fig. 3), to the sea (Fig. 4). On 

this side of the cave, along the northern wall, cave diving 

surveys allowed to find a previously unknown intrastratal 

gallery, controlled by tectonics along a N-S joint. The gallery 

develops for some 10 m, starting with height greater than the 

width (2,5 x 1,5 m), and then lowering to slightly more than 1 

m, with a width of 5-6 m. Moving around the sinkhole 

deposits, one can reach a junction leading to the SE to the inner 

pebble beach. To the W, on the other hand, after a 1,5 m-high 

step, one may enter the main cavern of the system, with height 

between 2 and 4 m, and the base for large portions occupied by 

flowstones. At the cavern margins, narrow and highly dipping 

passages lead to the lower level, about 3 m below. 

Within the cave, the main hypogean morphologies consist 

of highly karstified rock strata in the  Mesozoic carbonate 

succession, showing development of multiple phreatic 

conduits, and the solution breccias described by RUDNICKI 

(1990). These latter typically originate in hydrothermal karst 

environment, but at Rondinella they derive from the action of 

meteoric waters, likely combined with ancient collapses that 

caused the sinkhole. Existence of a palaeo-karst system, and of 

a multi-stage evolution of Grotta della Rondinella, is also 

proved by the presence of at least two levels in the cave, as 

before described. 

The structural survey performed in the karst system was 

aimed at identifying the likely controls exerted by discontinuity 

systems in the development of the underground voids. 

Statistics of surveyed data documented the presence of four  

discontinuity systems, the main ones being oriented NNE-SSW 

and N-S, with subordinate NW-SE and WNW-ESE systems. 

From the analysis of these data it appears that the cave strongly 

developed along intrastratal partings, at the same time with a 

structural control by tectonic discontinuities. Even within the 

cave the bedding is extremely variable, as already observed 

outside of it, as an effect of the flessure in the stratigraphy, 

related to occurrence of the collapse sinkhole. 

 

Fig. 2 – Perspective view of Grotta della Rondinella (Therion software elaboration), showing in the foreground the entrance from the sea. The black circular 

form in the center of the cave is the sinkhole shown in figure 1. 

 

Fig. 3 – View, from inside the cave, of the sinkhole deposits, where is present 

the inland access to the karst system. 
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GEOPHYSICAL SURVEYS  

 

Two different geophysical methodologies were 

implemented in order to verify their validity to locate a known 

cave, and to look for evidence of further underground voids: 

 a 3D electrical tomography (data elaboration by means of 

the ERTLAB programme by Geostudi Astier, Livorno); 

 radar lines, covering an area of some 26000 m
2
 by means 

of the contemporaneous use of two antennas: the 270 Mhz 

antenna was used to investigate different depths, with 

variable resolution, whilst the 70 Mhz antenna to get with 

good resolution the subsoil down to maximum depth of 

15m. Data acquisition and elaboration were performed 

using the RADAN software, including the 3D QuickDraw 

module.  

Choice of the two methodologies was dictated, given the 

local geological setting, by a preliminary analysis of both the 

known data and those resulting from the speleological surveys. 

Taking into account the depth and size of the karst system, the 

following methods were selected: 

- the 3D geoelectrical method, with 96 electrodes 

distributed over a rectangular grid with 3 m-spacing, 

along lines consisting of 16 electrodes each; 

- georadar surveys with medium (270Mhz) and low 

frequency (70Mhz) antennas. 

The resistivity data, properly inverted, indicate presence of 

positive resistivity anomalies, visible both qualitatively through 

3D volume representations, and horizontal planes at variable 

depths from the ground surface. This latter representation 

allows to have geometrical indications on the pattern of the 

anomalies in depth.  

The radar surveys, on the other hand, appear to be more 

disturbed and less precise in this geological setting. 

Overall, the anomalies found highlight the likely presence 

of further cavities W and NW of the terminal room of the 

known cave system of Grotta della Rondinella, at depths from 

4,5 m to about 9 m. 

CONCLUSIONS  

The data here summarized represent an increase in the 

knowledge about Grotta della Rondinella and, more in general, 

karst of the area of Polignano. Beside better delimiting the 

development of the cave, the modern surveys added a 

previously unknown flooded gallery to the system. Further, 

they resulted extremely useful to plan the geophysical surveys 

which, in turn, highlighted the likely presence of other 

underground caverns, thus testifying the importance of the 

studied karst system. 
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Fig. 4 – The entrance from the sea, showing the flessure in the carbonate 

strata, and the marine notch (to the right of the picture). 
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