* Doline (di due o piu tipi)

e Uvala
* Polje
* VValli cleche



doline corrisponde ad un punto di assorbimento
concentrato dell’acqua.

 Doline di dissoluzione. Si
formano quando esistono nei
calcari fratture che facilitano Il
drenaggio delle acque.Quando _ _
si forma una depressione
embrionale, questa puo
richiamare acque dalle aree
adiacenti, i fenomeni corrosivi
si autoalimentano, e la
depressione si approfondisce e

382 | 6 Karren and Sinkholes

Sinkh?le ! Bare | Covarel beala Bare Sinkh(_)le
margin |+ slope | slope margin
& Dissolution by

——— 2 :
i direct rainfall

! Dissolution and mechanical
_‘: arosion by overland flow | S
\ |
I Extra water supply by snow drift (cold regions)
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y |
Subsoil rockhead dissolution (biogenic CO, and prolonged wetting)
! |

; Epikarstic dilssolution (mostly below the rockhead)

Capillary barrier &

Preferred drainage path

Figure 6.23 Main processes involved in the development of solution sinkholes and their general spatial
distribution. Dissolution can operate on bare rock surfaces, at the rockhead beneath a soil cover, and within
the epikarst zone, mostly below the rockhead. The sketch illustrates the case of a cone-shaped sinkhole

carved in a flat bare rock surface and with cover deposits in the lower part of the depression.



diametro

Nei due casi la
morfologia e molto = '

Differenti modelll evelutivi per a formazione di doline
diversa




SOLUTION

Doline

COLLAPSE

sinkhole

SUFFOSION

Carsificabili
In superficie.

carsificabili
| sottosuolo
In superficie




Solution doline

Altre classficazioni

fissure enlargement
surface corrosion

delle doline B~

Bedrock collapse sinkhole
\

I

Bedrock

Da qualche anno sta prendendo

Caprock doline Caprock sinkhole

stoping collapse stoping collapse

piede in Italia, cosi come in parte

dell’Europa, il termine sinkhole,

Caprock

che letteralmente significa

=

inghiottitoio.

Cover collapse sinkhole
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Il termine e utilizzato negli U.S.A.
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mate ria Ie SuU pe rf|C|a Ie in Ca\"ta Suffosion doline Subsidence sinkhole - suffosion Cover suffosion sinkhole
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generatesi nel sottosuolo calcareo sl ;.2 A
che' specia'mente in Florida’ ‘ non-cohesive> = e 000 =
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troppo spesso coinvolgono IENsSESCs - d o U
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Buried sinkhole possible
compaction

drammaticamente edifici, viabilita,
attivita umane. LISt







Roccia / forma depressione dolce depressione..a pozzo

affiora calcare dolina classica dolina di crollo

sopra il calcare rocce

[ ili k coll i
impermeabili caprock collapse sinkhole

sopra il calcare sedimenti

. . dolina di suffusione
sciolti impermeabili




* Le doline sono depressione che si formano
dove affiorano rocce solubili

* O dove rocce solublli sono ricoperte o da
rocce NON solublili o da terreni sciolti
/sedimenti NON solubilli

* Terminologia «mia e del prof. Cucchi»
sempre «doline», «sinkhole» solo nel caso
di doline di crollo
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1 dollna plccoI|SS|ma 8 10 m d| diametro 1.2-1.5 di prof SuI fondo mgresso d|
una cavita a pozzo (eccezione piu che regola)
2 dollna grande asse magglore 250-280 m, prof 25.30 m. Acqua sul fondo:
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piccola pozza sul fondo
Dolina del Principe
Duino







Doline a piatto o a ciotola: Diametro/profondita = 2
Doline ad imbuto: Diam/prof: compresotrale 2

Classificazione...inutile...



Dolina di crollo presso
Opicina
Grotta delle Finestra




Dolina di Crollo presso Grotta della Tartaruga, ad ovest di
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Grotta Noé
(Aurisina, TS). 60
m dalla superficie
carsica alla base

del pozzo

Forma di
passaggio tra
carsismo epigeo
ed ipogeo
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Florida's Sinkholes

Sinkhole: A circular depression in a karst area. Its drainage is subterranean, its size is measured
in meters or tens of meters, and it is commonly funnel-shaped. Syn: doline; sink.
(from Bates and Jackson, Dictionary of Geological terms.)

Sinkhol + 1

are a P of Flori-
da's landscape. In the simplest sense, sink-
holes are depressions in the land surface
resulting from the dissolution of underlying
bedrock. Their size depends on the local
geology.

In Florida sinkholes form in b
bedrock, principally I it and dolost:
Naturally acidic ralnwater enters the soil and
P 1 d d. Upon hing the car-
b te bedrock a chemical di reac-
tion takes place. Small amounts of rock arc
dissolved, and the acid is neutralized. The
natural flow of water through the rock carries
away the dissolved rock particles, enlargi
natural pores and cracks in the bedrock.
Over time, this process may form large cavi-
ties and caves in the bedrock.

Two broad types of sinkholes occur in
Florida. Collapse sinkholes form quickly
and tend to develop in areas with clayey sedi-
ments overlying the bedrock. They typically
are the result of an underground cavity
enlarging to the point where its ceiling no
longer supports the weight of the overlying
sediments. Solution sinkholes form gradually
and commonly occur in areas with sandy
sediments overlying bedrock. These typically
form by gradual infilling of cracks and volds
in the underlying bedrock by cover sedi-
mente. The land surface over the infilled
bedrock subsides in resp If the slumped
sediments are flushed away by groundwater
flow in the bedrock, or if the voids gradually
grow In size, the sink enlarges over time.

S i the underlying voids may become
plugged with clays, and a shallow wetland
forms. Solution sinks can vary from simple
bowl-shaped depressions on the surface to
open, shallow, water-filled sinkholes.

Stages in Collapse
Sinkhole Formation

WATERTADLY

FLORIDA GEOLOGICAL
SURVEY
Poster No. 11

» ] Compiled by
Distribution of Reported Prank Rupert

Sinkholes in Florida

The map on the right shows the locations

of sinkholes reported gince 1954 in the

the Florida Geological Survey's

statewide Sinkhole Database. It does not include
all sinkholes in Florida. The database is
available for d load at the websi

http:/fwww,dep. state. flus/geclogygeclogictopics/sinkhole, htm

@ Sinkhole

Steve Spencer

&

In May, 1981, o largs cover-

cotlepre strekhole opened
{n Wintzr Pork, Florida
1t swallowed partions of
T —
and a cemmuntly

|
)

Sinkholes...hazards and havens
FATTTS

Sinkhole formation has been
accelerated in recent years by both
natural and man-made events. An
extended drought, punctuated by
occasional heavy rains, commonly
triggers increased sinkhole activity.
Land develop heavy g d
water pumping, diversion of 1
water flow routes, and construction of
retention ponds are g the de fact
may accelerate sinkhole formation.

Sinkholes are regarded as geologic hazards throughout Florida.
In fact, sinkholes have closed roads, 11 d h and
caused significant structural damage to homes and businesses
statewide, Sinkhole repairs cost families, local governments and
the insurance industry millions of dollars annually.

And sinkholes can pose sp. 1 envir tal probl
Many of the carbonate rocks in which sinkholes develop are
part of the state's freshwater aquifer system. Open sinkholes
provide direct to the aquifer for many kinds of pollutants.
Fertilizers and pesticides may be carried into the holes by

cr runoff. Gasoli oil, and tire residucs from urban
areas may also funnel directly into the aquifer through sinkholes.
As such, sinkholes in i tally sensitive areas may

A sollapes slnkhele
ta a ahurok parkiog fot,
northere Florida.

which

321 dehi.

But despite the problems they pose for urban centers,
sinkholes arc & natural part of Florida's ccosystems.
Ancient sinkholes form many of the large lakes in central
Florida. And smaller sinkholes commonly comprise wetland
habi for uniqg pecies of pl and animals. Sinkhol
provide havens for relict populations of many species that
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C c DOCO U U 0.
passato: Depressione carsica formata
dall’'unione di piu doline...che si

allargano e si fondono

Large closed depression formed by
the coalescence of several dolines
which have enlarged towards each
other.

— Sweeting, M. M. (1973)

Piu recentemnte (Calic, 2011): Studio geografico nella zona del Velebit in
generale sulla Dinaridi (ex Jugo)

«This mapping “revealed dominant development of uvalas along tectonically
‘broken zones’ of regional scale”, the ‘broken zones’ being highly
permeable”. Quindi depressioni legate alla presenza di linee tettoniche

]



https://en.wikipedia.org/wiki/Uvala_(landform)#cite_note-23

Le uvala

Grandi forme tipiche sono le
uvala, articolate depressioni
chiuse, formatesi per
coalescenza di piu doline che
hanno allargato il diametro
fino a far scomparire quasi
completamente tratti di parete
di separazione. | bordi
perimetrali hanno contorni
sinuosi, lobati. Il diametro
maggiore di un'uvala e
solitamente di alcune centinaia
di metri, la profondita di
alcune decine.




Depressioni ampie a fondo piatto piu 0 meno impermeabile, con un angolo

netto tra bordi e fondo
Spesso | bordi del poljie corrispondono a linee tettoniche

Ovvero forma mista carsico-tettonica




1. BORDER POLJE

impermeabili...ma sotto
2. STRUCTURAL POLJE Calcari p. Marginale

A S (et e Sy s
SRR SQ'.

Due lati carsificablli, faglie,
Fondo impermeabile

3. BASELEVEL POLJE
High /7 low water table
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Area a Nord Est di Postumia
(Postojna, Adelsberg)

(uscita autostradale Unec)

Le acque provengono da Sud, Sud-
Ovest, dalle grotte di Postumia e dal
Rio dei Gamberi, escono dal
cavernone di Planina attraversano
I'area pianeggiante del Polje e -
proseguono verso Nord, Nord —Est |
verso Ljubiana
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Lago di Doberdo in
magra e in piena







limestone flysch terra rossa
£ Quartz &3 Feldspar Il Muscovite

Fig. 6. Average content of quartz, feldspars and muscovite in the light fraction of terra rossa
(45-63 pm) and the insoluble residues of flysch, loess (45-63 um) and limestone and dolomite
(>45 pum).




peiitig particles GARNET GROUP
0% , 100% 0% 100% 4 ;
A limestone and dolomite

O loess
O flysch
M terra rossa

100% i o < 0%
0% 25% 50% 75% 100%
100% — S . 0% AMPHIBOLES ZIRCON + TOURMALINE
0% 25% 50% 75% 100% ()
chert quartzite
A\ Lr.oflimestone O Lr.ofloess [l Lrofflysch M terra rossa Fig. 9. (a) Ternary diagram showing the relationship between the proportions of garnet
and dolomite group vs. epidote group +amphiboles vs. zircon + tourmaline ( = 100%) in terra rossa and

insoluble residues of limestone and dolomite, flysch-and loess; (b) ternary diagram showing the
relationship between the proportions of garnct group vs. amphiboles vs. zircon + tourmaline
(= 100%) in terra rossa and insoluble residues of limestonc and dolomite, flysch and loess.

Fig. 7. Ternary diagram showing the relationship between the selected transparent rock par-
ticles (chert + quartzite + pelitic particles = 100%) in the terra rossa and insoluble residue of
limestone and dolomite, flysch and loess.

Terra rossa: suolo/paleosuolo poligenetico. Alla sua formazione
contribuiscono polveri eoliche (loess), ceneri vulcaniche, e
Soprattutto materiale clastico proveniente dal trasporto/alterazione




