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Mainly incoherent clastic deposits comprising all grain size classes, but with prevailing sandy terms. Different grain sizes lie in lateral and |y alm AT It A i ® o o ) . 1 1 Bramante 84 g -
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vertical juxtaposition according to the spatial variation of hydraulic energy that controlled their deposition. These deposits form heterogeneous % o A% > = o T . \ . - D 5 <on .- " 89 .
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and anisotropic porous aquifers in which a groundwater flow occurs, unique at the large scale and partitioned at the local one. Groundwater | 7117/ = 2ofei GO 2 ANSEC g 02 = Vit Z = ~ “
flow can have hydraulic interchanges with freshwater bodies and/or with groundwater of the adjoining hydrogeological units. 058500 53080 Z = X ) o 4 0, N . Masseria Prowi § o y 1 -
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Mainly silty-clayey deposits of the lacustrine basins developed during the Pleistocene in the southern Apennine chain. Where these deposits g g o Uy % 3 ’ o = : i - . o e / ria i & 9 » : v A
are interbedded and/or laterally juxtaposed to the alluvial complex, they can form defined or undefined permeability boundaries. é é N - o { ." ) %0 ) L . = Triolo C . - . ¢ ’ & . A : ) e}
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Clastic deposits, frequently cemented, formed by gravity-driven and/or short-range hydraulic transport sediments: active and relict slope talus 7 \\ 1 .= . - i — . 3 - : * Al . ova \ \@\\0
and fan deposits. Notwithstanding its general heterogeneity and anisotropy, this complex forms aquifers with moderate hydraulic % 5\ o ST A - = 2 i Sygusiabd AL P 'Atpi E BONIF] o
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transmissivity in which a high groundwater yield can exist if a recharge from adjoining hydrogeological units occurs (i.e. Conglomerates of | 2099528 S & 0420. » . S8 . : - 0 & y k 2 [~ (O e
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Coherent and pseudo-coherent chemical precipitation deposits of Calcium Bicarbonate, which form tabular bodies at the outlet of basal |7 — = y B o ) : . "Figusta i T : 1 : P =
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springs of the' main carl?onate ma5'5|fs. These dep05|Fs fprm heter'ogeneous and anisotropic porous aquifers with a permeability grade é N == . . = =00 dl = — 89 . 0 R Celr b
ranging from high to medium, according to the mean grain size (sandy in most cases). 2 NOS b - g e S ttori - K S iorjjano-Ramatola Z
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Ash-fall pyroclastic complex: 1 . k N D S 7 : & - . s )0 1
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Incoherent deposits comprising lapilli and ashes derived from the explosive activity of the Campanian eruptive centres and, subordinately, of é % é i " 5 7 N . 2 x - L
the Vulture volcano. According to the lateral and vertical juxtaposition of different grain size classes, these deposits constitute heterogenous é é g B e I\ CAI 8. . NN\ no L i sbed)
and anisotropic aquifers whose transmissivity is generally low. ; %6
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Ash-flow pyroclastic complex: 7l Svisci 3 N - /f -
Ignimbrite deposits, from welded to scarcely welded, mainly related to the eruptive activity of the Phlegrean Fields (Campanian Ignimbrite g g % 3 4 h:_.
Auct., Neapolitan Yellow Tuff Auct., etc.). These deposits form homogeneous and anisotropic aquifers, often characterised locally by a é é é 2
moderate transmissivity. ) 5
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Volcanic rock complex: i Laiir S '- “NA& = ) = 2 2
Volcanic rocks and cinders derived from the eruptive activity of the Campanian volcanic centres and of the Vulture volcano. According to the 7 7 o .6 - ;u pin 2" ole 1DED T
- genetic mechanism, these deposits constitute very discontinuous aquifers, which lie in lateral and vertical juxtaposition with ash-fall deposits é é Do ] = ToF
and tuffs, therefore they are delimited by defined and undefined permeability boundaries. The permeability is generally high due to the 7 % 2 ! \ S = 1 ~ <27 93 ’/
diffuse jointing related to the lava solidification. Igneous rocks of Punta delle Pietre Nere, in the Gargano area, have also been included. > o i = T B 059 ek 6 ¢ 6
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Sandy gravel clastic complex: el pr X \ a 9 o5 O\
Sandy gravel clastic deposits, from loose to scarcely cemented, formed during the marine regression of the Lower Pleistocene (Bradano 7 A > >, < 0 [ g s offeS
E Trough sedimentary cycle: Mount Marano sands, Mount Castiglione calcarenites, Irsina conglomerates). Sometimes these deposits can form é é é S X 1 1 20 § o N o D \
aquifers with relevant transmissivity, but feeding small springs due to spatial variability of the permeability boundary to the underlying clayey 7 |2 / \ = 5 | S 0 ; o ™ '
complex, which determines groundwater flow partitioning. 2 ] d \ Ly (© Q 3 3&' 35,
Clayey complex: X G Nemn 2 = > = Q e
Deposits comprising marine clays, silty clays and sandy clays, related to the marine transgression occurred during the Upper Pliocene and 7 72 G A J o . . tsone
Lower Pleistocene (Bradano Trough sedimentary cycle). These deposits generate permeability boundaries at the contact with the g é 6 a i Zg: S J o850 Q %, 1 Y R .
sandy-conglomeratic complex, to which they stratigraphically underlie, or in contact with the other vertically and/or laterally juxtaposed 7/ % L 2020, @ ) L I = ~
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Molasse complex: A7 7 v = T —
Molasse deposits, from continental to marine environments, constituted by clays, sandstones and scarcely cemented conglomerates; very g é é <\ i 2800 Z o1 =
- thick intercalations of calcareous puddingstones occur in the upper part (Altavilla Unit). These deposits constitute heterogeneous and é é g 1 i 1 B
anisotropic aquifers with a generally scarce groundwater yield. They are usually partitioned in minor groundwater bodies outflowing in d e 3 132 D
springs of local relevance only. O D o 5 > \ 3
Messinian evaporitic complex: A A o A o : . ¢
Evaporitic deposits related to chemical precipitation processes of marine water during the Messinian salinity crisis. These deposits form % % 2 % [ EXTS e o afarp /103 3
IZ| intercalations in the molassic complex and do not constitute aquifers of any relevance, both because of limited extension of the outcrops ; % é g %1 & C U\- o83, 355 4
and because of the permeability grade, ranging from the scarce to the impermeable grades. Nevertheless, runoff after the solution of |2\ A% CTRffi . 0 illia i o d AL Z
deposits (brine), which in many cases generates karst phenomena, can infiltrate in other aquifers causing the groundwater pollution. o0 2 A : cgg N n 2 NG
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SYN-OROGENIC TURBIDITE SERIES COMPLEXES N Re = 3
Ar gl atic Pl Typeof | Permeability o
- Proximal turbidite series, coarsening upward, locally with wildflysch facies, mainly constituted by sandstones and conglomerates z 7 g il grade &
(Castelvetere, Mount Sacro and Gorgoglione Formations). The lack of pelitic intercalations in the upper part of the sedimentary series allows / / 7
a basal groundwater outflow in springs of local relevance (Mount Sacro, Mount della Stella a Mount Centaurino hydrogeological structures, in 7 é 7 OUTER BASINS SERIES COMPLEXES o e ﬁ. Ny = =
the southern Campania). 25| % £ ' N o
Arenaceous-calcarenitic-pelitic series complex: § § ME 3 E % R
Turbidite series, from distal to proximal facies, formed by rhythmic bedding of sandstone-pelitic, calcarenite-pelitic and, subordinately, a7 2 P P I P - 03
o . . - . . N 2 Siliceol ly J of the Lagonegro | and Il Units:
- c;)nglomet:foltg ?nd ralcftltr]enge rgarlt terlrnrs (Cilento GtrouP' l\tlAumldlan Elys;:h, ﬂpartly Irpine, Fr()tsr,lolon?fén(l;i Stllc;hCap:‘O d((j)rlando Unlts).blln g g é é Hydrogeological complex formed by the Mount Facito Formation, deposited in the Middle Triassic, the Siliceous Schists Formation and the g ? g g ! 30\ o
stratigraphic intervals with abundant pelitic component, an active groundwater flow can occur in the surficial, weathered and more permeable, nNa| g\ Galestrino Flysch, deposited between the Jurassic and Upper Cretaceous. From the bottom: sandstones and shales; jaspers, radiolarites and % % é % P>
part of the flysch rock-mass. Instead, where the pelitic component is negligible a deeper and more significant groundwater flow can exist. siliceous shales; calcilutites, marls and siltstones. The occurrence of pelitic and marly intercalations permits a scarce groundwater flow only, a2 4|z W
Pelitic-calcareous series complex: which is limited to the surficial weathered and more permeable zone of the rock-mass. \ 9 o
Turbidite series formed mainly by pelitic-marly terms and subordinately by calcarenites and sandstones, deposited after the tectonic |z |l P 1 e % g S
. o ; ) - N N " A a7 Cherty-calcareous plex of the Lagonegro I and Il Units: \ -
- delf'tt)'m:atlon Ofdﬂ;e t([:]arlt)onate pI;tf(;rm tpalae(:tsedlintﬁntﬁry do;n;lns (Bb'fumi and P}fetr:rolf liorznat'lons)c.i Depinglng Ion tg? att?undgnce of g é é é Series including the "limestones with chert" formation, deposited in the Upper Triassic, and comprising calcilutites with chert nodules and rare 7 2
pelitic terms and to the topographic location, often at the base of the carbonate massils due to tectonic and gravitational mobilisation, in many |22 i - intercalations of marls and shales. This hydrogeological complex forms fractured aquifers being locally very relevant (hydrogeological units of é é 5 2
cases this complex behaves as a relatively impermeable belt around the carbonate hydrogeological units. the Mounts Sirino and Volturino in the Basilicata region). The main groundwater flow is confined, at the top and bottom, by the less permeable é 7
terms of the Lagonegro Units series. o e 22509
h anzi N
PALEOGENE CARBONATE SERIES COMPLEXES Marly-ar pelitic complex of the Molisanian Units: L ] B e R ey 10 y
o Hydrogeological complex formed by the Miocene Molisanian basin series, comprising calcarenites, siltstones and sandstones in pre-flysch g g é g X S X o d © o <
Transitional calcarenitic-marly complex: facies, passing upward to the Frosolone sandstones (arenaceous-calcarenitic-pelitic series complex). The occurrence of pelitic intercalations é é é é '\66 oy 2 \ 3
Series comprising mainly calcarenites and calcilutites, with marly intercalations, related to a marine transgression that involved the carbonate g % 7 permits a scarce groundwater flow only, limited to the surficial weathered zone of the flysch rock-mass. : o i s )
| - platform palaeo-geographic units (Trentinara and Cerchiara Formations, “scaglia" of the Bulgheria-Verbicaro Unit, Cusano and Longano % é é = 2
:‘-3 Formations, Punta Lagno Formation, "Pietra Leccese", Adrano calcarenites, Gravina calcarenites, Salento calcarenites). The marly Z |7 Calcareous-marly plex of the Molisanian Units: 2 S 10 5
& intercalations reduce locally the permeability grade of this hydrogeological complex relatively to the underlying terms of the series. Hydrogeological complex including the terms of the Molisanian basin series deposited between the Cretaceous and Paleogene, and g g g g — o > s g | =
comprising clastic limestones, marls with turbidite intercalations. This complex can form locally very relevant fractured aquifers, characterised % é é é 02030 3 2 09D S \ 2
by a mainly basal groundwater flow (hydrogeological units of Mounts Totila and Capraro). 2\ Z\2 AR 3 25N Q = SoHAGE 2 §°
MESOZOIC CARBONATE PLATFORM SERIES COMPLEXES . 2 QR
Carbonate complex of the Apulian platform: A A INNER BASINS SERIES COMPLEXES £ .o, g BN Ry
Carbonate series, deposited from the Jurassic to Upper Cretaceous, with coral reef (Gargano) and back-reef facies (Murge and Salento)| a7 7 1 e o [
comprising limestones and dolomitic limestones with different grades of jointing and development of the karst phenomena. A residual clay| g g é — - - P A\
level, formed during a continental stage of the Upper Cretaceous ("Terra Rossa"), behaves as aquiclude at the local scale. The permeability| | 7 7 Metapeliti met; bonat ,'T‘ of the Endo Unlt{ ! ) ) B S 5 T ONTesy e & 1
grade varies spatially according to the development of the karst phenomena, resulting lower in the Murge and higher in the Salento sectors. Hydrogeological complex comprising metapelites, metalimestones and subordinately quartzites. The continuous occurrence of pelitic terms, ? % g % Z S
as well as the high tectonization grade, prevents the formation of a unitary and significant groundwater flow and permits a scarce g % é é - i ~ i £ = 280
Carbonate complex of the Matese-Mount Maggiore and Mount Alpi Unit: ol o groundwater flow only, which is limited to the more permeable surficial weathered zone of the rock-mass. Only in some metalimestone (2 miaz £ 7 4 0
- Carbonate series deposited between the Jurassic and Upper Cretaceous, comprising limestones, dolomitic limestones and subordinately g g % intervals, a more relevant groundwater flow can exist. = == S 10 e
dolomites, with a different grade of jointing and development of the karst phenomena. In correspondence of the Middle Cretaceous| é % é o j j o
unconformity, a level of residual bauxite clays behaves as a local aquiclude due to its limited lateral persistence and frequent faulting. ol . Ophiolitic complex of the Frido Unit: v B
This hydrogeological complex represents the lower part of the Frido Unit, formed by a melange containing olistoliths of basic and ultrabasic % g g o5
P " . . . rocks, occasionally of relevant size, garnet gneiss, amphibolites, which can locally constitute little fractured discontinuous aquifers of a local / % é E o °c o9
D te plex of the Matese Mountains-Mount Maggiore Unit: 2\ b S
. Ny - o N . - . . . A7 7 relevance only. og) bo
- Dolomite series, occasionally with intercalations of chert, deposited between the Triassic and Lower Jurassic. This hydrogeological complex, / % % 34 30 508
when in contact w!th thg abgve standing carbonate one, fqrms an un(:jefined permeability bloundallry, which can control the outflow of basal é é é Calcareous-pelitic complex of the North-Calabrian Unit: < ; £es
groundwater flow circulating in carbonate hydrogeological units, depending on the local tectonic settings. Turbidite series, mainly of distal facies, comprising rhythmic calcareous-pelitic (Saraceno Formation) and mainly shale and quartzitic (black |p7172 |77 co"% N R
- shales formation) beddings. The occurrence of pelitic terms and folded structural setting, prevents the formation of a unitary groundwater % g é g > = ©
Carbonate complex of the Mount Marzano and Maddalena Mountains Units: . flow, generally permitting only the formation of a scarce groundwater flow in the surficial and more permeable weathered zone of the flysch A0\ | = 5). 10
- Carbonate series of platform margin facies deposited between the Middle Jurassic and Upper Cretaceous and formed by calcarenites, g g Z rock-mass. More relevant groundwater flow can occur in intervals with prevailing calcarenite terms and in some quartzitic intervals 300 o0 4
calcilutites and carbonate resediments. This hydrogeological complex forms a fractured aquifer without any relevant hydrogeological % / 7 P . Oav400020 o5 o
. PR ; 2|7 7 Clayey-calcareous complex of the Sicilian Units: z @ o o
discontinuity in the series. Hydrogeological complex consisting mainly of varicoloured shales and clays including chaotically calcareous and calcareous-marly olistoliths '% % g 4 2 o0 h >
- (Varicoloured Clays). Similar terms are comprised in the less deformed Red Flysch series. Depending on its high gravitational mobility, this % g é 1 R B
Dolomite plex of the Maddal M ins Unit: il . complex generally lies in topographic depressions, where it can form the basal impervious belt of the carbonate hydrogeological units, if in A2 |z b
Series formed by crystalline to saccharoidal dolomite deposited between the Triassic and Upper Cretaceous, generated by intense gé g lateral contact with them.
dolomitization processes up to the Cretaceous interval. Notwithstanding its moderate grade of permeability, this hydrogeological complex can é é é Tea %
host relevant aquifers according to the great expanse of the outcrops. ) )
Carbonate plex of the Pi ino-Taburno Unit: ° < g 2o .
Series formed by dolomitic limestones, calcarenites and back reef calcilutites, deposited between the Jurassic and Upper Cretaceous. This 4
series constitutes a fractured aquifer with a hydrogeological discontinuity represented by the marls with Orbitolinae bed (Aptian) to which a
perched groundwater flow, feeding many high-altitude springs with moderate discharges, can be related. |:| Natural and artificial continental freshwater bodies (> 3 x 10 6m3 ~ 2 0!
o33
Dolomite ly plex of the Pi ino-Taburno Unit: ol i 3 Z ifello X A
Series formed by massive dolomites, marls, oil shales and thin bedded dolomites, deposited between the Lower and Upper Triassic. This % g g 3 43 o 1 - o
hydrogeological complex, in contact with the above standing carbonate complex, forms an undefined permeability boundary controlling the é é é o cario ' 0 N @no
basal groundwater outflow from the carbonate hydrogeological units, depending on the local tectonic settings. . ) fogo Vkingo fange L - o~
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Carbonate complex of the Alburno-Cervati-Pollino Unit: 217 7 fango oo : ™ 2 A 50380
Series comprising dolomitic limestones, calcarenites and back-reef calcilutites, deposited between the Jurassic and Upper Cretaceous. This g g é UNTAPPED TAPPED . fango mpm,-k\ s, % 00258
hydrogeological complex constitutes a fractured aquifer without relevant hydrogeological discontinuities. é é é £ ":Q' . fongo &m“' ) SeRoo; > s
G > S fango. \ 9 b
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E Dolomite complex of the Alburno-Cervati-Pollino Unit: e . Q FREALIN Probable limits of springs and groundwater recharge areas, within the MT“” prtef;arert'ntt]lal dra_magle axels within thte htyddrog:)eol?gllzal units mto_st v, OF - Q =
> Series formed by dolomite deposited between the Lower and Upper Triassic. This series, in contact with the above standing carbonate|} |7 2 ° 5 hydrogeological units, with hydraulic interchanges relevant to e regional scale, reconstructe y field piezometric ; 785 a s
- complex, forms an undefined permeability boundary, which can control the basal groundwater outflow of the carbonate hydrogeological units é g é 0.10 m?3 S'1< Quaverae < 1.00 M 35 1 a yarog 9 ! Y ges. surveys. P OL] CAS T RO AR NN
depending on the local tectonic settings. 2= )
Carbonate complex of the Bulgheria-Verbicaro Unit: [ ) 1.00 més< Qaverare < 5,00 M g1 ] fole R ® /
- Selrigsdgtf carbcin?titplaﬁozm ?ar:g,ir:l andt fore-re:flfac_itgs lfhapo:ited bet\(ljveenbthzl Jutrellss:_g anq Uppcler p;etactlacips cor.lr_lr;:‘rising‘caliarenites, g g % g % RERALEI Probable limits of springs and groundwater recharge areas, within the \\ Principal faults, outcropping (solid) or buried (dashed/broken), Marina ¥i
calcirudites, calcilutites and cherty limestones, dolomitic limestones and subordinately Liassic marly intercalations. This series forms an| |7} A 3.1 average e . . i ;i i i i~ ~ P h
aquifer in which marly intercalations behave as permeability boundaries, from defined to undefined, controlling the basal groundwater outflow| é é é A é 5.00 m*s7< Q o O hydrogeologlcal units, with negllglble hydrau“C InterChangeS' S~ - SIinflcam for the reconstruction of the hydrostructural schemes. Punte
of the carbonate hydrogeological units. . . .
Dolomit (ox of the Buloheria-Verb v ° Springs with unknown discharge b9 2
olomite complex of the Bulgheria-Verbicaro Unit: - . . ) . . X
. . . . . o . . . . . ZIIz 17 < 0.
Series of stromatolithic dolomite depos!ted during thg 'Upper Triassic. Thls' hydrogeological complex, where in contact with the above stand'lng g g % (Q 0.10m"s 1) \ Main groundwater flow paths' Wlthln- the outcropping (SO|Id) or byrled M Principal thrust faults, outcropping (SOlid) or buried (dashed/broken), X h
carbonate complex, can form an undefined permeability boundary controlling the basal groundwater outflow of the carbonate hydrogeological é é é ‘\\ (dashed/broken) hydrogeologlcal units most relevant to the reglonal > v ignifi t for th t i f the hyd 1 t | hem
units. . ® Submarine springs <@ AL scale 7~"V signiticant for the reconstruction ot the hydrostructural schemes. o \
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Carbonate melamorphic complex of the San Donato Unit: , , Well field N , o © Journal of Maps, 2018 ’ 1
I ydrogeol oglca cqmp ex formed by §e imen aw rocks deposited be 4een e Mi le riassic ar} retaceous .a' subsequently un ergqne g % ell relas . 2 Water table contour lines (m as.l ) Boundaries of the administrative regions of southern |ta|y_ 3 t]
a metamorphism. This complex comprises metalimestones, metadolomites and phyllites outcropping from some inliers, under the Hercynian % é ~———" .S.1.). ) ) B . ) o 5
5 units of the Calabrian Arc. This complex forms fractured aquifers whose groundwater circulation outflows in springs, locally relevant, at the | | 7 Derived from the cartographic data of the Military Geographic InstltL{te (!. G.M.) (Authorization n. 5735 of 04.17.03) ole - 5
5 border between the Calabria and Basilicata regions. SERIES 1501 - EDITION 5-1.G.M. European datum 1950. UTM Projection - 33 zone s 2y 5
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