
35

1

15

24

35

14

26

15

9

3

15

14

26

3

3

1

9

3

16

15

26

27

3

27

27

15

24

3

35

3

1

10

34

33

11

26

15

24

34

2

34

33

3

3

14

18

3

34

3

10

1

33

34

3

24

3

29

21

2

15

16

1

2

11

14

36

10

10

35

10

3

10

35

15

24

1

11

14

3

24

35

29

35

21

24

3

1

14

14

14

36

38

36

39

37

10

37

38

37

10

10

10

38

39

14

36

5

37

5

9

1

10

12

5

9

12

37

1

5

9

9

38

5

37

9

10

1

10

12

12

38

14

10

10

1

9

9

10

9

10

9

1

10

9

38

39

39

9

38

38

2

37

5

37

37

38

9

14

10

26

9

27

1

14

37

26

26

9

10

38

10

10

33

10

10

35

36

36

14

24

10

9

1

28

2

26

26

26

26

27

37

38

38

37

1

1

38

9

9

14

14

36

10

9

37

9

37

9

9

10

9

10

10

25

36

26

33
26

26

33

5

10

9

10

12

10

12

10

9

10

9

9

12

10

9

10

14

37

37

10

5

10

9

1

10

38

9

10

10

10

9

10

38

9

5

5

10

9

5

37

9

5

10

10

9

9

10

9

37

1

24

35

14

1

36

1

9

9

9

9

12

9

28

10

39

9

5

27

27

14

14

38

10

9

38

14

10

37

14

9

14

14

9

9

9

10

36

14

9

9

33

15

14

33

1

1

9

37

9

9

26

26

10

1

26

33

24

9

9

9

11

11

11

11

11

11

11

11

11

11

27

24

33

21

28

28

27

27

28

28

36

36

33

26

27

9

21

27

27

35

38

9

38

37

9

1

9

35

35

9

9

1

10

1

2

0

0

2

0

0

2

0

0

2

0

0

4

0

0

4

0

0

600

6

0

0

1

0

0

0

1

0

0

0

1

0

0

0

1

0

0

0

1
0
0
0

200

4

0

0

4

0

0

4
0
0

6
0
0

6

0

0

6
0
0

6
0
0

6

0

0

6

0

0

6

0

0

8

0

0

8

0

0

8
0
0

8

0

0

8
0
0

8
0
0

1
0
0
0

1

0

0

0

1
0
0
0

1

2

0

0

1

0

0

0

1

0

0

0

1

0

0

0

1

0

0

0

1

0

0

0

1

0

0

0

1

0

0

0

1

0

0

0

1

0

0

0

1

0

0

0

1000

1

0

0

0

1

0

0

0

1

0

0

0

1

0

0

0

1
0
0
0

1

0

0

0

1

0

0

0

1

0

0

0

1
0
0
0

1

0

0

0

1

0

0

0

1

0

0

0

1

0

0

0

1

0

0

0

1

0

0

0

1
0
0
0

1
0
0
0

1

0

0

0

1
0
0
0

1

0

0

0

1

0

0

0

1

0

0

0

5

0

5

0

5

0

5

0

5

0

5

0

5

0

5

0

5

0

5

0

5

0

5

0

5

0

5

0

5

0

5

0

5

0

5

0

5

0

5

0

5

0

5
0

5

0

5

0

2

0

0

2

0

0

5

0

2

0

0

2

0

0

2
0
0

50

1

0

0

0

1

0

0

0

1
0
0
0

1

0

0

0

1

0

0

0

1

0

0

0

1

0

0

0

2

0

0

1

0

0

0

1

0

0

0

5

0

2

0

0

1

0

0

0

1

0

0

0

5

0

1

0

0

0

2

0

0

5

0

2

0

0

5

0

2

0

0

2

0

0

LAGO SIRINO

Si
nn

i

LAGO DELLA ROTONDA

Noc
e

Bu
sse

nto

M
in

ga
rd

o

Frid
o

Peschiera

Frido

Sa
rm

en
to

Canale   Lappio

Ca
na

le d
el Ferro

Ferro Canale Cardona

Canale Rendesi

Can
na

Sinni

GULF
OF

POLICASTRO

GULF  OF  SAPRI

Porto

Ru
bb

io

Co
gl

ia
nd

rin
oM

ing
ar

do

La
m

br
o

Noc
e

Pizzinno

Fi
um

ice
llo

Porto di Maratèa

Iannello

Lao

Battendiero

Torno

Mauro

Mércure

Frido

Sa
rm

en
to

Lago della Ricciardule
Lago della Duglia

Lago Fondo

il Lago

Sorgente
Casoile

Fonte Ròsole

Argentino

Fonte di Novacco

G
arga

Coscile

Ferro

Straface

Avena

Pagliara

Saraceno

Satanasso

Raganello

Coscile

Garga

CRATI

FOCE DEI
   CRATI

GOLFO DI

TARANTO
Fonte Canello

Fonte Cardillo

San M
auro

Garga

Tira

Grondo Pozzo Rosso

M
uz

zo
lit

o

M
izò

fa
to

Esaro

Fiumicello

Follone

Esaro

G
rondo

Rosa

O
ccido

Lissieno

Porto di San Nicola

Lao
Cormone

Abatemarco

Vaccuta

Corvino

Esaro

So
leo

Sangineto

Rico
sol

i

Tr
iol

o

Lago dei due Uomini

Ce
tra

ro

Bag
ni

Tùrbolo

Cucchiato

il Rio

CR
AT

I

Galaltre
lla

La
 Se

rra

Finita

Coscinella

Duglia

Mucone

Riscicoli

Ilice

Gidora

Iavas
Mesca

Annea

Mavigliano

Arente

Emoli
Surdo

Malpertuso

Cento Acque

Caro
nte

Bu
se

nt
o

Albicello

CR
AT

I

Iassa

Crat
ice

llo

Fontana
del ConteCa

po

Lice
tto

Savucchia

M
er

on
e

Lago   Arvo

Lago del Savuto

Savuto

Cannavina

Passante

Serbatoio
del Passante

Bufalo

Lago Ampollino

Neto

Ci
no

O
ttu

ri

Colognati

Sorgente Pigolara
Sorgente
d' Avri

Triontò

Sorgente
Conca

Mucone

        Lago di
Cecita o Mucone

Neto

L. di Ariamacina

Garga

L. di Votturino

Arvo

L. di Torre
  Garga

Sorgente
del Savuto

Ciric
illa

Tàcina

Bisirico

Mentaro

Foresta

Sìmeri

Alli

M
elito

Nero

Amato

Oliva

To
rb

id
o

Sa
vu

to

Grande

Corace

Tr
io

nt
o

Fi
um

ar
ell

a

Fontana

Ac
qu

an
iti

Laurenzana

O
rtiano Nicà

Arso

Nicà

Patia

Nicà

Laurenzana

Lese Manzella

Ponda

Santa Venere

Lipuda

Seccata
Vitravo

Lepre Lese

VitravoAmpollino
Ampollino

Neto

Sorgente Solforosa

NETO

Soleo

Tàcina

Soleo

Mesoraca
Acqua dell'Abete

Crocchio

Tàcina

Sant' Antonio

D
ragone

Tàcina

Nàsari

Crocchio

Sìmeri

U
ria

Gacci
a

Ba
gn

i

Amato

Ip
pò

lit
o

Pi
az

za

Ca
na

le
C

an
ne

Santi

Pesipe

Cottola

Màida

Pilla

Pesipe

Alli

Fontana
del Papa

Lago dell'Angilola

Se
uo

tra
pit

i

Ancinale Ancinale

An
cin

ale
sc

a

Fallà
Fonte
Silica

Mèsi
ma

Bruca

Sa
n 

M
ar

in
o

Fontana
Biriere

M
ès

im
a

Marep
otamo

Scornari

Cerasìa

Caridi

Morano

Potami

Petriano

Fontana
della Signora

Mèsima

Metramo
Fermano

Metramo
Potamo

Allaro

Precariti

Vacale

Budello

Fontana
delle Fate

Nebla

Chiara

Leradio

Alaca

Lago di
Lacina

Gallìporo

Pon
zo

Mulinelle
Assi

Assi

Stìlaro

Allaro
AmusaRomano

Ba
rr

uc
aZarapotamo

Torbido

Lordo
Nocilo

Sorgenti Calde

Portigliola

Condoianni

Lago
la Vota

G  U  L  F

O  F

S  A  N  T'     E  U  F  E  M  I  A

G
 U

 L
 F

   
   

   
O

 F
   

   
   

 G
 I 

O
 I 

A

MESSINA STRAIT

Cirella

Careri

Bonamico

Sorgente
Pondameri

Sorgente
Sarica Bùtramo

Apòscipo

F.ra la Verde

Am
en

do
le

a

M
èl

ito

Valanidi

Sant' Agata

Reggio

Fucirù

Catona

Fovazzina

Solanello

Va
si

Fontana
dello Scifo

Fontana Catanzaro

Marro

Razza Serra

Cerasia

Barri

IonaDuversoSe
rin

a

CalabroSa
nt'

An
na

Scoglio di Cuzzufri
Bruzzano

Aranghia

PalizziM
el

itoOliveto Pasquale
San

27

J  
O  N

  I 
  A

   N

S  
E  A

G
ualtieri

Floripotena

Gilo
rm

ella

M
eta

Lo
ng

an
o

Patri

Sa
nt

a 
 L

uc
ia

Gallo

Niceto

Sa
po

na
ra

GULF

MILAZZO
OF

Cala  Sant ' Antonino

38

30

18

10

35

10

33

33

24

24

24

35

27

27

2

27

26

33

27

27

28

1

3

27

33

3

2

10

1

1

1

36

36

9

1

9

1

9

35

24

24

9

3

9

9

26

26

27

24

2

14

35

35

35

14

1

26

3

35

18

11

14

14

10

1

1

1

14

36

9

1

1

1

1

1

28

27

27

9

9

1

38

11

10

9

1

1

9

37

37

38

38

11

12

11

1

9

38

38

11

10

1

9

10

9

9

38

9

9

9

10

1

10

10

10

9

1

1

38

38

38

5

1

9

9

10

10

37

37

9

1

10

1

9

38

37

38

9

1

9

9

10

1

38

36

9

9

1

10

1

9

9

10

1

38

36

14

9

38

38

1

38

38

9

1

36

1

1

38

38

1

G  U  L  F

O  F

S  Q  U  I  L  L  A  C  E

T  H  Y  R  R  H  E  N  I  A  N
S  E  A

9

Mingardo

Varcovalle

Marina di Camerota

Infreschi

S. Lorenzo

Coste di Fiume

Spinosa

Vuddu

Ruotolo

Sorgimpiano

San Basile

Acquabianca

Sorgituro

Parrutta

Timpa di Felci

Sirino

Prete - Pantano

Vena Cinque Castrovillari

Fiumara Melito

Fiumara Tuccio

Fiumara Amendolara

Vina

Mitta

Licari

S. Vito

Fiumara La Verde

Vitarito

Fiumara Careri

Petrosa Alta

Ferrara Group

Fiumicello

Le Forgie

Pantanelle II

Pantanelle I

Mezzano

Favata

Fiumicello Pesce

Caffaro Mandarino I

Sotto il Lago

Torbido

Marcellina

Salvino

San Giovanni

Santoianni

La Calda

Acqua della Pietra

S. Nocaio

Fiumicello

Coste dell'Istrice Group

Pantano Group

Luigiane hot springs

Capo d'Acqua

Pisciottoli

Capomazza

Papanicola

Muscarello

Badia

Acqua Nera

Acqua della Foce

Iannace

Mercure

Tavolaro

Rossano

Fornelli

S. Domenica

S. Nicola Bloiso

Pantane

Visco

Porcello

Caballa

Mesima

Fiumara Torbido

Falla'

Cappellana

Candiano

Sabuco

Fiumara Allaro

Timpa Fusa

Frido

Pieta' Group

Saracena's hot springs

Eiano

Zumpo

Rogliano

Bufalo

Caldana

Galleria

Galleria di Tacina

Galleria Nuovo Lese

Low Bussento Group

Cavalero

Saia

Sambucheto

Pantano

Giardino Pantane

Mangioppo

Finate

S. Nicola

Le Pere

Madonna della Fiumara

Venaglia di Gufo

Soleo Group

Ferrera

Metamorphic complex:

Hydrogeological complex comprising rock suites of different metamorphism grade, such as metapelites, metapsammites, phyllites, mica

schists, marbles and gneiss, belonging to the Bagni, Castagna, Polia-Copanello, Mount Gariglione, Aspromonte, Mandanaci and

Longi-Taormina Units. This complex forms discontinuous fractured aquifers, therefore its hydrogeological features are similar to those of the

igneous complex, except for the absence of the typical weathering on the calcareous units (marble).

CRYSTALLINE CALABRIAN UNITS COMPLEXES

Calcareous complex:

Hydrogeological complex comprising the Mesozoic series covering the Hercynian basement: carbonate and siliciclastic turbidites belonging to

the Longobucco Unit; Triassic-Cretaceous carbonate platform limestones belonging to the Stilo Unit. This complex can constitute aquifers of

limited extension and with local relevance only.
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Calabrian eluvial complex:

Residual deposits formed by the weathering of igneous and, subordinately, metamorphic rocks of the Calabrian-Peloritanian Arc Units.

These deposits comprise residual clasts, formed by minerals more resistant to the hydrolysis process, ranging in particle size from gravel to

silt classes. These deposits pass downward, through an undefined permeability boundary, to an intermediate less weathered and fractured

part of the rock mass and, in the deeper zone, to the fresh and less fractured zone of the rock mass.

Igneous complex:

Hydrogeological complex formed by the Palaeozoic acid intrusive rocks, granites and tonalites mostly, belonging to the Longobucco, Stilo

and Polia-Copanello Units. This complex constitutes discontinuous fractured aquifers. Generally, the permeability of the rock-mass

decreases with the depth, according both to the decrease of the weathering and fracturing grades.

Epiclastic continental complex:

Clastic deposits, frequently cemented, formed by gravity-driven and/or short-range hydraulic transport sediments: active and relict slope talus

and fan deposits. Notwithstanding its general heterogeneity and anisotropy, this complex forms aquifers with moderate hydraulic

transmissivity in which a high groundwater yield can exist if a recharge from adjoining hydrogeological units occurs (i.e. Conglomerates of

Eboli).

Lacustrine complex:

Mainly silty-clayey deposits of the lacustrine basins developed during the Pleistocene in the southern Apennine chain. Where these deposits

are interbedded and/or laterally juxtaposed to the alluvial complex, they can form defined or undefined permeability boundaries.

Messinian evaporitic complex:

Evaporitic deposits related to chemical precipitation processes of marine water during the Messinian salinity crisis. These deposits form

intercalations in the molassic complex and do not constitute aquifers of any relevance, both because of limited extension of the outcrops and

because of the permeability grade, ranging from the scarce to the impermeable grades. Nevertheless, runoff after the solution of deposits

(brine), which in many cases generates karst phenomena, can infiltrate in other aquifers causing the groundwater pollution.

Carbonate complex of the Alburno-Cervati-Pollino Unit:

Series comprising dolomitic limestones, calcarenites and back-reef calcilutites, deposited between the Jurassic and Upper Cretaceous.

This hydrogeological complex constitutes a fractured aquifer without relevant hydrogeological discontinuities.

Dolomite complex of the Bulgheria-Verbicaro Unit:

Series of stromatolithic dolomite deposited during the Upper Triassic. This hydrogeological complex, where in contact with the above standing

carbonate complex, can form an undefined permeability boundary controlling the basal groundwater outflow of the carbonate hydrogeological

units.

Carbonate metamorphic complex of the San Donato Unit:

Hydrogeological complex formed by sedimentary rocks deposited between the Middle Triassic and Cretaceous that subsequently undergone

metamorphism. This complex comprises metalimestones, metadolomites and phyllites outcropping from some inliers, under the Hercynian

units of the Calabrian Arc. This complex forms fractured aquifers whose groundwater circulation outflows in springs, locally relevant, at the

border between the Calabria and Basilicata regions.

Ophiolitic complex of the Frido Unit:

This hydrogeological complex represents the lower part of the Frido Unit, formed by a melange containing olistoliths of basic and ultrabasic

rocks, occasionally of relevant size, garnet gneiss, amphibolites, which can locally constitute little fractured discontinuous aquifers of a local

relevance only.

Alluvial-coastal complex:

Mainly incoherent clastic deposits comprising all grain size classes, but with prevailing sandy terms. Different grain sizes lie in lateral and

vertical juxtaposition according to the spatial variation of hydraulic energy that controlled their deposition. These deposits form heterogeneous

and anisotropic porous aquifers in which a groundwater flow occurs, unique at the large scale and partitioned at the local one. Groundwater

flow can have hydraulic interchanges with freshwater bodies and/or with groundwater of the adjoining hydrogeological units.

QUATERNARY COMPLEXES

PLIOCENE-QUATERNARY MARINE COMPLEXES

LATE-OROGENIC SERIES COMPLEXES

SYN-OROGENIC TURBIDITE SERIES COMPLEXES

PALEOGENE CARBONATE SERIES COMPLEXES

MESOZOIC CARBONATE PLATFORM SERIES COMPLEXES

INNER BASINS SERIES COMPLEXES

Molasse complex:

Molasse deposits, from continental to marine environments, constituted by clays, sandstones and scarcely cemented conglomerates; very

thick intercalations of calcareous puddingstones occur in the upper part (Altavilla Unit). These deposits constitute heterogeneous and

anisotropic aquifers with a generally scarce groundwater yield. They are usually partitioned in minor groundwater bodies outflowing in springs

of local relevance only.
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Sandy gravel clastic complex:

Sandy gravel clastic deposits, from loose to scarcely cemented, formed during the marine regression of the Lower Pleistocene (Bradano

Trough sedimentary cycle: Mount Marano sands, Mount Castiglione calcarenites, Irsina conglomerates). Sometimes these deposits can form

aquifers with relevant transmissivity, but feeding small springs due to spatial variability of the permeability boundary to the underlying clayey

complex, which determines groundwater flow partitioning.

Clayey complex:

Deposits comprising marine clays, silty clays and sandy clays, related to the marine transgression occurred during the Upper Pliocene and

Lower Pleistocene (Bradano Trough sedimentary cycle). These deposits generate permeability boundaries at the contact with the

sandy-conglomeratic complex, to which they stratigraphically underlie, or in contact with the other vertically and/or laterally juxtaposed

aquifers.

Arenaceous-calcarenitic-pelitic series complex:

Turbidite series, from distal to proximal facies, formed by rhythmic bedding of sandstone-pelitic, calcarenite-pelitic and, subordinately,

conglomerate and calcarenite-marl terms (Cilento Group, Numidian Flysch, partly Irpine, Frosolone and Stilo Capo d'Orlando Units). In

stratigraphic intervals with abundant pelitic component, an active groundwater flow can occur in the surficial, weathered and more permeable,

part of the flysch rock-mass. Instead, where the pelitic component is negligible a deeper and more significant groundwater flow can exist.

Pelitic-calcareous series complex:

Turbidite series formed mainly by pelitic-marly terms and subordinately by calcarenites and sandstones, deposited after the tectonic

deformation of the carbonate platform palaeo-sedimentary domains (Bifurto and Pietraroja Formations). Depending on the abundance of

pelitic terms and to the topographic location, often at the base of the carbonate massifs due to tectonic and gravitational mobilisation, in many

cases this complex behaves as a relatively impermeable belt around the carbonate hydrogeological units.

Transitional calcarenitic-marly complex:

Series comprising mainly calcarenites and calcilutites, with marly intercalations, related to a marine transgression that involved the carbonate

platform palaeo-geographic units (Trentinara and Cerchiara Formations, "scaglia" of the Bulgheria-Verbicaro Unit, Cusano and Longano

Formations, Punta Lagno Formation, "Pietra Leccese", Adrano calcarenites, Gravina calcarenites, Salento calcarenites). The marly

intercalations reduce locally the permeability grade of this hydrogeological complex relatively to the underlying terms of the series.

Dolomite complex of the Maddalena Mountains Unit:

Series formed by crystalline to saccharoidal dolomite deposited between the Triassic and Upper Cretaceous, generated by intense

dolomitization processes up to the Cretaceous interval. Notwithstanding its moderate grade of permeability, this hydrogeological complex

can host relevant aquifers according to the great expanse of the outcrops.

Carbonate complex of the Bulgheria-Verbicaro Unit:

Series of carbonate platform margin and fore-reef facies deposited between the Jurassic and Upper Cretaceous comprising calcarenites,

calcirudites, calcilutites and cherty limestones, dolomitic limestones and subordinately Liassic marly intercalations. This series forms an

aquifer in which  marly intercalations behave as permeability boundaries, from defined to undefined, controlling the basal groundwater

outflow of the carbonate hydrogeological units.

Metapelitic-metacarbonate complex of the Frido Unit:

Hydrogeological complex comprising metapelites, metalimestones and subordinately quartzites. The continuous occurrence of pelitic terms,

as well as the high tectonization grade, prevents the formation of a unitary and significant groundwater flow and permits a scarce

groundwater flow only, which is limited to the more permeable surficial weathered zone of the rock-mass. Only in some metalimestone

intervals, a more relevant groundwater flow can exist.

Calcareous-pelitic complex of the North-Calabrian Unit:

Turbidite series, mainly of distal facies, comprising rhythmic calcareous-pelitic (Saraceno Formation) and mainly shale and quartzitic (black

shales formation) beddings. The occurrence of pelitic terms and folded structural setting, prevents the formation of a unitary groundwater

flow, generally permitting only the formation of a scarce groundwater flow in the surficial and more permeable weathered zone of the flysch

rock-mass. More relevant groundwater flow can occur in intervals with prevailing calcarenite terms and in some quartzitic intervals..

Clayey-calcareous complex of the Sicilian Units:

Hydrogeological complex consisting mainly of varicoloured shales and clays including chaotically calcareous and calcareous-marly olistoliths

(Varicoloured Clays). Similar terms are comprised in the less deformed Red Flysch series. Depending on its high gravitational mobility, this

complex generally lies in topographic depressions, where it can form the basal impervious belt of the carbonate hydrogeological units, if in

lateral contact with them.

18

Carbonate complex of the Matese-Mount Maggiore and Mount Alpi Unit:

Carbonate series deposited between the Jurassic and Upper Cretaceous, comprising limestones, dolomitic limestones and subordinately

dolomites, with a different grade of jointing and development of the karst phenomena. In correspondence of the Middle Cretaceous

unconformity, a level of residual bauxite clays behaves as a local aquiclude due to its limited lateral persistence and frequent faulting.

OUTER BASINS SERIES COMPLEXES

29

30

Siliceous-marly complex of the Lagonegro I and II Units:

Hydrogeological complex formed by the Mount Facito Formation, deposited in the Middle Triassic, the Siliceous Schists Formation and the

Galestrino Flysch, deposited between the Jurassic and Upper Cretaceous. From the bottom: sandstones and shales; jaspers, radiolarites and

siliceous shales; calcilutites, marls and siltstones. The recurrent presence of the pelitic and marly intercalations permits a scarce

groundwater flow only, which is limited to the surficial weathered and more permeable zone of the rock-mass.

Cherty-calcareous complex of the Lagonegro I and II Units:

Series including the "limestones with chert" formation, deposited in the Upper Triassic, and comprising calcilutites with chert nodules and rare

intercalations of marls and shales. This hydrogeological complex forms fractured aquifers being locally very relevant (hydrogeological units of

the Mounts Sirino and Volturino in the Basilicata region). The main groundwater flow is confined, at the top and bottom, by the less

permeable terms of the Lagonegro Units series.
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Dolomite complex of the Alburno-Cervati-Pollino Unit:

Series formed by dolomite deposited between the Lower and Upper Triassic. This series, in contact with the above standing carbonate

complex, forms an undefined permeability boundary, which can control the basal groundwater outflow of the carbonate hydrogeological

units, depending on the local tectonic settings.
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