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IX- ABSTRACT

The “Foglio 156 Torino Est” of the Geological Map ltaly is located in
Torino Hill and Monferrato areas, that correspomdhie north-western sector of
the Tertiary Piedmont Basin (TPB). The TPB consisisa sedimentary
succession consisting of mainly terrigenous depotitat unconformably
overlies Ligurian units or metamorphic units of Beuth-Alpine domain.

The stratigraphic succession of the “Foglio 156iff@rEst” spans in age
since Late Cretaceous to Pliocene. The oldest ssdémconsist of Upper
Cretaceous-Middle Eocene chaotic facies that ditewied unconformably by
Upper Eocene hemipelagic marls (M. Piano Fm.).him dverlying succession
six regional unconformities (D1 to D6) are recogeizhat allow to subdivide
the succession into six synthems.

The synthem | is introduced by shallow water coansgned sediments of
the Cardona Fm. (Lower Oligocene) that are followgdslope fine-grained and
silica-rich deposits of the Antognola Fm. and Marae Pteropodi Fm.
(Oligocene-Lower Burdigalian). The synthem Il anHdonsists of shallower
and coarser shelf deposits (Gruppo di Sciolze angpgd di Pino T.se) of
Burdigalian to Langhian age. The synthem IV is mageof Serravallian to
Lower Messinian hemipelagic sediments (Marne diddimgo Fm. and Marne di
S. Agata Fossili Fm.) that are abruptly followed Kgssinian shallow water
primary evaporites (Vena del Gesso Fm.). The synthe consists of Uper
Messinain chaotic sediments locally followed by dish water marls
correlatable to the Lago Mare faceis of the merhtezan region. The synthem
six consists of Lower Pliocene outer shelf mariediments (Argille Azzurre
Fm.) followed by shallow water sands (Sabbie dii)fatd finally by delta and
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alluvial plane sediments of Middle Pliocene ageb{Sa di Ferrere and Silt di S.
Martino).

In the BTP a discontinuous cover of quaternary icental sediments
develops, referred to lower Pleistocene - HoloceHas cover consists of
fluvial sediments, connected with the ancient maiwers (northern
palaeocollector and southern palaeocollector) amti whe ancient tributary
watercourses, and of aeolian sediments (loessamd).sThe wide plane area is
modelled in a continuous cover of fluvial sedingeot Pleistocene to Holocene
age, prevalently connected with the alpine watensesi (F. Dora Riparia, T.
Stura and T. Orco).

The structural setting of the “Foglio 156 Torinot'Es characterized by
several systems of steep faults and tight to opkls fthat induced a remarkable
deformation of the Synthem | and I, minor deforimatof synthem IIl and IV
and very poor deformation of the synthem V and VI.

LEGEND GEOLOGICA MAP

QUATERNARY UNITS

UNDIFFERENTIATED UNITS ACCORDING TO PERTAINING DRAINAGE
BASIN

Ubiquitous units under deposition

Clayey silts located along valley sides and devetdogt expense of weathered fluvial
deposits (colluvial deposits)P(Dy,). Heterometric deposits with silty-sandy and sandy
clayey matrix, sometimes containing large porti@mfsbedrock (landslide deposits)
(UID ,1). Waste disposaldlD ). UPPERPLEISTOCENE PRESENT

Fully-developed ubiquitous units

Nonstratified homogeneous sandy silts, 3-5 m thstightly weathered (10YR) and
located in the upper part of hilly reliefs (loesehmogeneous fine sands, few metres
thick and slightly weathered (10YR), locally withogr developed cross-stratification,
located along the southern slope of tha hilly feligeolian sands)UINg). UPPER
PLEISTOCENE HOLOCENE

PALAZZOLO SYNTHEM

Ghiaia Grande Subsynthem

Gravelly and sandy-gravelly deposits, unweatheredlightly weathered (2.5Y -
10YR), with sandy intercalations, blanketed by uatliered (2.5Y) decimetric to metric
thick sandy and silty-sandy cover. Along tributaalfley floors unweathered (2.5Y) silty
and silty-sandy deposits with gravelly intercalatio (fluvial deposits) G@SNsy).
HOLOCENE- PRESENT
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Crescentino Subsynthem

Gravelly and gravelly-sandy deposits, slightly vimesed (7.5-10YR), locally with
sandy intercalations with planar or cross-straifiin; gravels are blanketed by
unweathered or slightly weathered (2.5Y - 10YR)ichetric to metric sandy and silty-
sandy cover with cross-stratification; lens contajn abundant organic matter and
flooded tree truncks are locally presents. Theynfterraces suspended few metres above
the stream courses. Along tributary valley flooigysand silty-sandy nonstratified
deposits slightly weathered (7.5-10YR) (fluvial dsjis) CSN,,). UPPERPLEISTOCENE
HOLOCENE

DIFFERENTIATED UNITS ACCORDING TO PERTAINING DRAINAGE BASIN
Dora Riparia Basin
FRASSINERE SYNTHEM

Col Giansesco Subsynthem

Coarse sandy gravels slightly weathered (10-7.5¥WRh heterometric clasts of
quartzites, serpentinites, gneiss and subordinasmtes, calcschists and grey marbles.
Gravels are covered by a thin blanket of sandyg siftd loess |.s. They form terraces
suspended 10 m above the stream courses (gladaflirposits) AFR ). LATE UPPER
PLEISTOCENE

Cresta Grande Subsynthem

Coarse sandy gravels slightly weatherecbYR) covered by a decimetric thick
blanket of sandy silts and loess |.s. They formates suspended 15 m above the stream
courses (glaciofluvial depositshER 1;,). EARLYUPPERPLEISTOCENE

Stura di Lanzo Basin
REGIA MANDRIA SYNTHEM

Leini Subsynthem

Coarse sandy glavels with heterometric clasts qfesginites, gneiss and quartzites;
gravels are covered with a slightly weathered (1p¥Rncket (6-15 m thick of sandy
silt. They form terraces suspended 10 m above tteamm courses (fluvial deposits)
(RGM 3). UPPERPLEISTOCENE

Venaria Reale Subsynthem

Homogeneous gravels with scanty coarse sands witbrmediate weathering
(7.5YR); clasts consist of serpentinites, perigéstiand gneiss; gravels are blancketed by
sandy silt few metres thick. They form terracespsusled 10-15 m above the Stura di
Lanzo stream course (fluvial depositRGM 1,). EARLYUPPERPLEISTOCENE
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Dora Baltea Basin

BORGO REVEL SYNTHEM

Gravels and sandy gravels, weakly weathered (7.2R)with sandy intercalations,
covered by a decimetric thick blancket of sandigsiThey form terraces suspended 10-
15 m above the Dora Baltea stream course (fluepbdits) BRR,). UPPERPLEISTOCENE

Northern paleobasin (paleo-Dora, paleo-Stura e pateOrco)

MONTE DEI CAPPUCCINI SYNTHEM

Slightly weathered sands, silts and subordinateiyvels (10YR 5/6), 1-5 m thick,
preserved on terraced surface relics in the Collin&orino northern slope, suspended
from 110 to 30 m above present flood plain (fludaposits) ONT,,). LATEPLEISTOCENE

CAVORETTO SYNTHEM

Weathered sands and silts (7.5YR 4/4), 1-5 m thickserved on terraced surface
relics in the Collina di Torino northern slope, pesded from 170 to 110 m above the
present flood plain (fluvial depositSpREy). LATEPLEISTOCENE

S. VITO SYNTHEM

Strongly weathered sands, silts and subordinateyets (5YR 4/4), 1-5 m thick,
preserved on terraced surface relics in the Collin&orino northern slope, suspended
from 300 tol75 m above the present flood plainv{fil deposits) $VT,). MIDDLE
PLEISTOCENE

Southern paleobasin (paleo-Po)

S. GIOVANNI SYNTHEM
Weakly weathered unbedded sandy silts, 5-15 m thiistributed on the Altopiano
di Poirino (fluvial deposits)&VNy). UPPERPLEISTOCENE

ZANCO SYNTHEM

Weathered unbedded clayey silts (5YR 4/4), 3-10 hickt with clasts of
serpentinites, prasinites, gabbros, greenschitgsthists and quartzites, filling wide
meander relics; gravelly bodies locally are presanthe base (fluvial deposit®L(T ).
MIDDLE PLEISTOCENE

BUTTIGLIERA SYNTHEM

Strongly weathered (7.5YR 4/8) unbedded claye¥g,siltith sands levels, 10-20 m
thick, discontinuously preserved on the hilly ridgend on the Altopiano di Poirino
(fluvial deposits) BUI ). LOWERPLEISTOCENE

MORIALDO SYNTHEM

Slightly weathered sandy gravels (10YR 5/6) witkefgrained gravels and sands, 5-
10 m thick, discontinuously preserved on the hiigges and on the Altopiano di
Poirino; clasts of quartzites, serpentinites, prigss, gneiss, micaschists, dolomites and
gabbros (fluvial depositspMDy,). LOWERPLEISTOCENE
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SUCCESSIONE PALEOGENICO-NEOGENICA

Silt di San Martino (VillafranchianoAuct)

Alternating grey silts, clayey silts and fine gmdhsands, with lenticular bodies of
coarse grained sands. The fossil remains are gastds, continental bivalves and plant
remains $SM). Chaotic sediments connected with gravity-indussehsedimentary
events are locally preserve8§M,). MIDDLE PLIOCENE

Sabbie di Ferrere(VillafranchianoAuct)

Trough cross-bedded brown (7.5YR 4/6) medium torsmegrained sand, with
canalized gravel bodies and levels of plain plalaaninated brown silt. The fossil
remains are gasteropods, bivalves, brachiopodia@dbk, scaphopods and floated plant
remains §FR). MIDDLE PLIOCENE

Sabbie di Asti

Sandy memberAST,): yellow homogeneous sand and silt, compacted|acally
cemented, sligtly planar-parallel bedded: locallgnar-parallel bedded and with ripples
structures silty levels 0CCUPLIOCENE INFERIORE

Argille azzurre

Silty-clayey member KAAg): brown silt and fine-grained sand, locally planar
parallel bedded. Yellow medium to coarse grainettistone levels, up to 5 m thick, that
fills channels FAAgy). The fossil remains are gasteropods, bivalveschiopods,
echinoids, scaphopods, burrows remains and lop#dlyt fragments and leaves imprints.
PLIOCENE INFERIORE

Discontinuity surface (D6)
GRUPPO DELLA GESSOSGSOLFIFERA

Complesso caotico della Valle Versa

Chaotic complex consisting of blocks of differemngosition and size (from
decimetres up to some metres) floating in a firergd clayey matrixGTV). The
blocks are composed of: selenitic gypsum and gypsdites ¢Js); dolostones and vuggy
dolomitic limestones (“evaporitic carbonates®); micritic limestones with remains of
Lucina sp. (Bardella, Schierano, Pino d'Asti), polygex@rbonate breccias and grey
micritic limestones with planktonic foraminifersl), The matrix in which the blocks are
enclosed, generally poorly outcropping, consistsmafd breccias with millimetre to
centimetre-sized non cemented clasts of marls,itaeeand mudstones. Rare reworked
planktonic foraminifers Q@rbulina universa O. suturalis Neogloboquadrina
acostaensis Grey to blue marls and clayey marls containirstraxods and brackish
waters mollusksOreissenasp.,Limnocardiumsp.,Melanopsissp. andVielanoidessp.)
have been observed at the top of the chaotic conmplé¢he Moncucco quarryJPPER
MESSINIAN

Discontinuity surface (D5)
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Formazione della Vena del Gesso

Alternation of decimetre-thick black laminated mimte beds with abundant plant
remains, and selenitic gypsum tabular bodies, 10r3thick (Moncucco T.se quarry)
(GES). MESSINIAN

Marne di S. Agata Fossili

Burrowed grey to azure clays and marly clays, with abundafdanktonic
foraminifers. In the upper part black laminated stode beds are present. In the lower
part of the Formation (Montaldo T.se and MoncucceeTMarentino and Cappella del
Rocciamelone) a corse- grained body, composed dafiumeto coarse sands with
intercalations of conglomerates and with a maximtickness of 300 m, has been
observed $AF,). Planktonic foraminifer assemblage characterlzgtieogloboquadrina
acostaensis, Globigerinoides obliquus obliquus, ina sp.andGlobigerina multiloba.
TORTONIANLOWERMESSINIAN

Discontinuity surface (D4)

Marne di Mincengo

Whitish calcareous marls with abundant planktooi@minifers (Orbulinasuturalis
0. universaGloborotalia menardiParagloborotalia mayeji (MIN ). In the sector of S.
Giorgio a Vergnano an arenaceous to conglomeratiy,bmainly composed of clasts of
serpentinites and quartzites, is present. It sh@wsaximum thickness of about 200 m
and a lateral exten of some kilometr&4lN ;). To the south of S. Giorgio a Vergnano
and S. Giuseppe, decimetre-thick beds of mediuco#rse-grained litoarenites, mainly
composed of clasts of serpentinites and contaiskeletal fragments of bivalves and
gasteropodes, are preseMiti ,). SERRAVALLIAN

GRUPPO DI PINO TORINESE

Areniti di Tonengo

Terrigenous membelCTO,): ibrid arenites with planktonic foraminifers, gkzony
and terrigenous grains with intercalations of gdadenetre-thick sandstone beds
containing abundant plant remaihaNGHIAN

Formazione di Baldissero

Burrowed marls and ibrid arenites containing planit foraminifers, glaucony and
terrigenous grains, with intercalations of thin dstone beds. Planktonic foraminifer
assemblage characterized Bsaeorbulina glomerosa sican®. glomerosa glomerosa
Dentoglobigerina langhiangGloboquadrina dehiscen®8AD). In the medium and upper
part, thin silicified beds are present. At varia@tgtigraphic levels, thick arenaceous-
conglomeratic bodies, composed of clasts of oplmliortogneiss and quartzites, have
been observedB@D,). Their lateral extent is of some kilometres wiasréheir thickness
range from 50 m (to the North of Mistrassi) up &3n (SW of Torrazza, Bric del Vai,
Bric Martina, Pino T.se, Colle della MaddalenaANGHIAN

Discontinuity surface (D3)
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GRUPPO DI SCIOLZE

Arenarie di Moransengo
Alternations ofyellowish sandstones and calcareous ma&idA ). BURDIGALIAN RP.
- LANGHIAN RP.

Formazione di Termofoura

- Marly siliceous member TFO,): burrowed whitish calcareous marls with
intercalations of decimetre-thick beds of siliaifimarls. Langhian p.p.

- Silty-conglomeratic membefTFO,). Planktonic foraminifer-rich silty marls and
siltstones, with intercalations of litoarenites,iniyacomposed of serpentinite grains, and
of lenticular bodies of conglomerateEHO,,) composed of ophiolitic clasts. Locally
(Tetti Civera) a rich fossil assemblage of mollyskerals and macroforaminifers is
present in the conglomeratic beds. The planktoracarhinifer assemblage is
characterized byCatapsydrax dissimilisand Globigerinoides bisphericusUpPPER
BURDIGALIAN

Pietra da Cantoni

White to yellowish marls and calcareous marls viitfercalations of silicified beds
(Rivalba, Candione, Bric Natta and Gassino T.se)the south of Gassino, decimetre to
metre- thick arenaceous beds are present. Placktdoiaminifer assemblage
characterized blobigerinoidesspp. andsloborotaliaspp. PDC). UPPERBURDIGALIAN

Discontinuity surface (D2)

Marne a Pteropodi Inferiori

- Diatomitic member NIPI,): Diatomitic marls and withish diatomites with bno
chert nodules. In the lower part, rare arenaceeds hre present. Burdigalian p.p.

- Marly siliceous memberMPI ,): alternation of planktonic foraminifer-rich silty
marls and silicified marls showing brown weathesedfaces and containing sponge
spicula, radiolarians, rare planktonic foraminifersd pteropods. Planktonic foraminifer
assemblage characterized I§yatapsydrax dissimilisC. unicavus Globoquadrina
predehiscens. BRDIGALIAN RP.

Formazione di Antognola

- Arenaceous-conglomeratic memb@&iN(T ;): burrowed yellowish sandstones with
intercalations of conglomeratic sandstones andcpagiomerates. Aquitanian.

- Silty-marly member ANT,): brown to gray burrowed silty marls with
intercalations of graded and laminated beds ofoyé#lh sandstones, 10-100 cm thick
(Rivodora). Planktonic foraminifer assemblage cbimézed byCatapsydrax dissimilis
Paragloborotalia opima opimaP. kugleri Globigerinoides primordiusin the Torino
Hill, (SW of Rivodora), three lenticular bodies sisting of paraconglomerates with
mainly serpentinitic clasts and of graded and lated beds of macroforaminifer-rich
microconglomerates,locally (M. Aman) containing dde of Mesozoic micritic
limestones, are presemNT 15). Their maximum thickness is in the sector of Sgpe
At Bric Palouch, a ten of metres - thick conglontierbody, composed of an arenaceous
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matix and centimetre-sized clasts of serpentinitetagabbros, radiolarites and marbles,
is presentANT 11,). UPPEROLIGOCENEAQUITANIAN
Formazione di Cardona

Heterometric conglomerate€AD,) composed of an arenaceous matrix and of clasts
of ophiolitic rocks (serpentinites, prasinites, aggtbbros), ophiolitic covers (marbles,
calschistes), granitoids, quartzites and sedimgnteocks (radiolarites, micritic
limestones, marly limestones wi@hondrite$. Coarse-grained yellowish sandstones and
strongly burrowed, ritmic alternation of mudstonasd sandstones. The planktonic
foraminifer assemblage is scarce; it is charaadriby Catapsydrax dissimilis
Pseudohastigerinapp.,Chiloguembelina cubens{€AD). OLIGOCENE RP.

Discontinuity surface (D1)

Marne di Monte Piano

Badly stratifiedmudstones and grey to green calcareous marls norgaabundant
planktonic foraminifersAcarinina bullbrookj Globigerinatheka mexicandurborotalia
cerroazulensis cerroazulensi§. cerroazulensis pomerdliMMP). To the NE of
Pareglio and to the S of Rio Bramo (Lauriano) detisrthick beds of yellowish
cemented sandstones are present. Close to Colkirat decimetre-thick beds of
intraclasts and bioclasts (corallinaceous algaesrafaraminifers, fragments of corals,
bivalves and echinoids) - bearing calcirudites nesent (“Calcare di Gassiné&uct).
UPPEREOCENE

Tectonic contact
LIGURIAN UNITS

Complesso caotico di La Pietra

Varicolored shalesGCP) enclosing decimetre to metre-sized blocks of ishit
marly and micirtic limestones witlChondrites white to greyish micritic limestones
comparable to the Maiolica, litoarenites with caréte cement and rounded grains of
both siliciclastic (quartz, feldspars, fragmentsnedgmatic and metamorphic rocks) and
carbonatic origin, grey marly limestones with rddians and sponge spiculdPPER
CRETACEOUS MIDDLE EOCENE



