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Outline of the presentation

ü Introduction  to karst

ü Sinkholes , and sinkhole  classification

ü Artificial  cavities  and anthropogenic  sinkholes

ü Sinkholes  in non karst  settings



Main  characters  of karst  landscape

Å Absence  of an epigean  hydrographic  network: rivers , streams, lakes ...

Å Presence  of groundwater
Å Presence  of epigean  karst  features: karren , sinkholes, swallowholes
Å Presence  of underground karst  features: caves

Å Presence  of impermeable  soil : terra rossa
Å Presence  of springs
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What is karst  ?

Air
about 0,038%

Soil
0,1-15% 

(mean 0,3-10 %)

Cave
0,5-1% 

(2-20 times higher than 
the concentration of CO2 

in the atmosphere!!).

CO2 the main 
actor in karst



How water moves in karst  terrain
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Sinkhole :  circular  depression  in  karst .
It  has  underground  drainage , size  comprised  between  meters  and  
tens  of  meters , and  typically  is in  the  shape  of  a funnel .

after Bates & Jackson, 1987, Glossary  of 
Geology , 3rd edition

SINKHOLES

Florida (US NEWS & World Report)



Bottomless  Lakes  State Park, 

New Mexico, USA

Devilôs Sinkhole , Texas, USA



sinkholedoline

anglosaxon  term , nowadays  
commonly  used  in  many  
other  countries,  including  
Italy .
After  the  Glossary  of  
geology :  circular  depression  
in karst  environment ;  it  
presents  underground   
drainage , size  between  

meters  and  tens  of  meters , 
and  typically  is in  the  shape  
of  a funnel .

from  slavic  language  (dol  =  
valley ) . 
Superficial  cavity , typical  of   

karst  regions , in  
approximately  circular  or  
oval  shape , more  or  less 
wide  (from  a few  
decimeters  in  diameter  to  
several  hundreds  of  
meters ),  with  variable  
depth .

Other  names: sink , swallet , cenote , 
sotano , blue hole, tiankeng  

Term  widely  used  in Europe 

(Classical  Karst ), also  historically , 
with mostly  geomorphological  

meaning

Term  mainly  used  in USA, with 

mostly  engineering meaning



Examples  of geomorphological  map  in karst  areas

Pepe & Parise, 2012





Florida, USA

Karst  Research  Group,  

University  of  South  
Florida  

at  Tampa



Reading about é..sinkholes!

Lewis Carroll (pseudonym of Charles Lutwidge 
Dodgson; 1832-1898). 
Write, mathematician, photographer, anglican priest. 
Ecletic personality.

Sequel: !ƭƛŎŜΩǎ 
adventures 
underground

He lived in Darlington, not far from Ripon (northern 
England), area characterized by evaporitic rocks and 
widespread sinkholes.
!ƭƛŎŜΩǎ fall into a deep hole, marking the beginning 
of her fantastic adventures, running after the White 
Rabbit, has presumably to be linked to one of the 
many sinkholes in the area.

White 

Rabbit



Sinkhole  classification  (after Waltham  et al., 2005)

SINKHOLES



sagging sinkhole

Re-proposed in PARISE, 2022, 
Sinkholes, Subsidence and 
Related Mass Movements.
Treatise on Geomorphology, 
vol. 5, p. 200 -220.

GUTIÉRREZ , PARISE, D E WAELE & JOURDE, 
2014, A review on natural and human -
induced geohazards and impacts in karst.
Earth Science Reviews 138, 61 -88.



1962, South Africa

28 February 2013, Florida (240 Faithway Drive in 
Seffner). Collapse swallowed a person while sleeping in 

his bedroom. This active sinkhole was previously treated 
by compaction grouting. Inadequate correction 

measures may lead to fatal consequences.

photo: P. Forti

Urali Mountains, Russia

Schmalkalden , Germany, 30 October  2010



Apulian  karst

Pieri et al.,  1997

Among the most important sectors in 
the Mediterranean basin in terms of 
percentage of outcrop of soluble rocks

More than 2000 natural 
caves in the regional 

register

Karst areas
Gargano

Murge
Salento



Pulo di Altamura

(Murge)



Gurgo di Andria
Pulo di Molfetta



photo: G. Campanella

Among  the most  famous  

show caves  in Italy

Length : 3250 m.

Max  depth : -  122 m.

Castellana -Grotte

Geomorphological  map  

of the Castellana -Grotte 
area



Lesina Lake

Legend: 
1) road; 
2) Soil
3) rock blocks  in gypsum  

deposit

4) Sand
5) sand  and silt
6) karstified gypsum

Formation  mechanisms  of sinkholes ( MELIDORO  & PANARO, 2000)

Photos: M. Parise



Acquatina lagoon
ÅArtificial  lagoon
ÅLinear extention : 5628 m
ÅArea:  424.634 m 2

ÅUse: sanitary  to eradicate 
malaria, fishing and 
agriculture  
ÅSinkholes are dominant  close 

to the lagoon  internal  
channels


