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In Calabria (near thc town of Vibo Valcntia) marine dcposiIS:II:1 diff toe Illade IIp of gmnlllitie gneiss, clcseribe thc bcginning Of'l tr.lllsgrcssion with
cm'bonatc scdimcnt's (upper r.,·lioecnc) anel, in the mc::m lime, Ihc)' Sllggest Ihe geomorphic C"olulion of li high roeky coast th(l( e"periences a slrong scismo
tcetonie aCli\'ity. Lanclslicles ~mcl l11egllbrecci:ls chamcterizc Ihc deposil as well as man)' largc sedimentary \'cins, maclc IIp of fossils, that eross CUI bmh ,he
basemclll gneiss ami dirf gneiss (KEY WOI{DS: Coaslal Geol11orpholog)', Tcctonie and Sedilllellt~ltion, SeclimenlilrY Vcins, Cal:tbrian t\re, hai)').

I{t,\SSUNTO: IE'no t\., ALTO~IAI(Ec., DONATO F.F., FEDEIUCO 1\;1., IETro F. & TETI P., /..." lalcsia miocellica al bordo NO del bncillo scdimcll(l/I"-o dci
Mesilll(/ (Calabria, 5ud Ilalia). (lT ISSN 1724·4757,2003).

[n Calabria (Vibo Valentia), i depositi al piede di una falesia, formata da gneiss granu[itici, descrivono l'inizio di uniI trasgressione COTl sedimenti
carbonlllici (Mioecne supcriore) c :11 comempo indicano le modalilà di evoluzione gcornorfologiCll di lIna cosla alta rocciosa soggewl afone attivilà
sismO-ICltOllica. Franc c megabreccc carattcrizzano il corpo dcposizionale e al contcmpo gnllldi filoni sedimentari, forl11mi da \'cri c propri accumuli
fossiliferi, llltnl\'crS;Jno sia gli gneiss dci b:lsamemo che di scarpalll (TERMINI CIIIAVE: Geomorfologia Costiera, Tellonica c scdimcmazionc, Filoni
sedimentari, A.·co Calabro, It:.lia).

Reeent l'oacl work cxeavarions on t11e eastern sieIes of
thc Vibo Valcnlia-Pizzo ridgc (Calabria), havc brought to
light spectacular outerops of marine cIeposits at the foot of
an aneicnt cliff of Upper Mioeenc age (Tortonian). Along
the roacI eut, exposed for almosl I km, and far a hejght
from 10 1"0 30 m it is possible te clcarly see both the metfl
Illorphie roeks of the coastal paleoslope aneI sedilllcntary
substn.HUlll, anel also on top of these or lateral1y, breccias
alleI Illegabrcccias wedges. The latteI' records dastic secli
mentarion widl0Ut either wave-inclucecl motion or sllb~leri

al transport.
The morphoevoluLionary and sedimentary conlcxt is

that of a transgression on .1 high eoast made IIp of high
gl'ade melamorphites: the well known «dioritico-kinzingitic
formatiom> Autoch. (Cortese, 1895). These are gneiss with
a bancled structure anel evident phenomena of anatexis
(banding gnciss). Thc diff is vcry probably situatcd in an

("I<) Diparlimenlo Scienze della Tem/, Univl'Tsilà delln Ca/abria
(UNIClIL) Rl'nde, Iin/)'.

(U) AmminislraziolJe Provillcinh' Vibo \f,deutÙI, Sei/ore Vinbililn,
Itn/)'.

active faulr zone (fig. 1), as suggested by outcrop eviclenee
such as:
• sedimcmary veins along open lesions in the kinzingitcs,

which foUow in sequence up to more than 20 111 in
height and which have openings of up to 1-1.5 m;

• debris avalanches (megabreccias) with blocks up to 25
3 m in cliameter, made up cxclusively of gray or blackish
meramorphites;

• paleo-lanclslicles of thicknesses up tu 10-15 ll1 anel from
width, of up to 70-80 111.

The intrll-basin sedimentmy component is representeel
exclllsively by carbonates: tawny-colourecl waxy calcare
ous shelly rocks; zoned gray micritic calcareous eleposits,
only in the veins; breccias anel megabreccias with eal·bo
natie ccment; calci-ruditcs ~l1ld calcarenites with various
cementing. At a first assessment, the thickness of this basai
sedimentary interval ean be estimateci al around 70-80 m.
Above, anel somctimes lateral1y, the rock faUs from the
c1iff alld landslips arc gradual1y substitutcd by 1110nogcllic
calciruelites (gneiss) with a carbonate matrix anel by poorly
stratifiecl COaI'se calcarenites, which include lenticular
coqulllas.
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rlG. I - Qualitativc rcconslruclion
of Ihc diff deposilion:.1 s)'stcm.

, ' ... . -~ .
"' ... ~.

~

~ Basement: high grade <;lnelsses

[Z] Luge sedlmetllY velns fiUed mlinly by olglllOllenous debris.

~ Sedimenllry complu 01 fossillerous c~rbonltes (tNIl1ic:es ~nd cemenls of breccilS ~nd me<;llbreccilS; c~k:;;ueniles)

lln.hlidu from mel~morphic: dlt. ~ Gneissic: elerometrìc debrìs IVlllnche

The fossiJ componenr is very rich anel ~lmong the spe-
cies representeel WC have:

echinoderms, oftcn with el1tire shclJs, from I ro aver lO
cm; many fragmcllls of Iarger forms anel single spines
from 3-4 ml11 in c1iamcter anclmore rhan 6 cm in lengrh
(often cidaroids);
brachiopods, with sizes from l to 10-12 cm (mostly
Tcrcbrarula);
lamellibranchs with smooth or ribbed shell from 0,5 cm
to more than IO cm (mostly Pecten anel large Ostrea);
crllstacca, among which so far the entire scgments of a
chela of 6 cm in diameter anel some almost complete
carapaces;
numerous bryozoa of variolls shapes (with planar zoari
both branched and laminar);
polychaetes and vermetids in ccnrimcter-sized frag
mentSj
encrusted fragments of various shapes anel sizes;
individuai and arborescent corals with corallites less
than a centi111eter in thickness (rare).

The ovcrall sedimentary thickness, which can be re
constrllcted on the cmire exposed scarp, is 130-140 m
maXllnllnl.

The carbonatic sediment, always highly fossiliferous,
fills ali the gaps between the elemcnts of the debris cones;
it provides a matrix for the breccias and the heterometric
conglomerates (at least 20% of the exposed outcrops) and
mainly HlIs up, with more than 50% of fossiliferous contri
bution, the sedimentary coneluits opened in the metamo
phitcs of the scarp or substrate. Furthermore, calcareous
micrites fili the frequent ccntimeter-sized fìssures tllat dis
sect the kinzingites in piace or al the base of the landslip
body (see fig. 2, Ag. 3 and fig. 4). In these cases, where the
routes of penetration are redllced to only 2-3 Clll, the fossi-
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liferous content lacks rnacroforms. Particularly eviclem is
the filling of tlle veins (sce table) in which wllite zoned mi
crires, often finely strarified ancl witll geopetal posirion for
thicknesses of 10-20 cm, are overlapped by organogenetic
dcbris often thicker rhan a mcter in which the fossiliferous
contTibution is around 90 % out of the total sedimcnt. Evi
dencc of storl11 .md/or tsunmni pulses seem evident here.

An origin from traumatic cvcnts, in this case scismic,
can also be evoked as a controlJing factor of tlle strong fre
quency of landslides and f"lis of large blocks from the
metamorphites that made up tlle emerged portion of thc
c1iff. Thcrc is particlilar evidence from the lanclslielcs
whieh sliele on the sedimems like «corestone», conserved
by a relarively brief transport, of a mass gravitational event
in which the most disorganized portion is made up of a
crown of heterometric boulelers (n"legabreccias) which ac
company, in the faU and also in the sediment, the centrai
more compact portions.

The evidence from the outcrop, which is illustrated
hcre due to its scientific and didactic imporrance and on
which various detailed studics have been activatecl in the
various fields of the Earth Sciences, therefore c1early point
to a transgressive phase on thc high coast infiuenccel by
a rapid geomorphological evolution alld intense scismic
teetonie activity. On the other hancl, we have a carbonatie
seclimentarion extremely rich in marine life in which dif
ferenr forms, and cach one well developed, express a high
energy marine environment, with well oxygcnated waters
and tropical-type temperatures. The Miocenic age of the
diff is estimateel by the neogenic series cropping out at the
S\YI edge or the road cutting, where the breccias and con·
glomerates with kinzingitic clasts fade upwards into deli
cate whiteish calcarenites with lenticolari accumulations of
shells of brachiopods, peninids and ostreids. The calcaren
ites, in rum anel in absolute stratigraphic continuity, within



FIG. 2-3: A - Carbonalc scdilllcnlary veills.
B - Kinzingilcs (bnnding gncisses).

FIG. 4: A· Gneissic landslidc ovcr cHrbonate sedirnellls.
Il . Brcccias and lllegabrcccias ccmented by carbonatcs.

a thickness of abollt 50 m, pass lIpwarcls into white evapo
ritic calcarcolls dcposits of Messinian age (see Geologie
Map of Calabria 1:25.000·F. 241 III SE Vibo Valcmia).
The dating of this interva!, alrcady ascribed to thc Torton
ian by Nicotera (1959), also in thc slightly heterapie facies
of the «c1ypcaster sandslOne» ncar Briatieo and Pizzo (dy
pcasters, also frcqllcnt in thc scdiments studied), is COI1

firmed, not only by the Geologie "'Iap, bot also by ali the
successive literature (Di Nocera & alii, 1975).

The diff deseribcd is loeated, today as in the Mioeene,
at the nonh-wcstern border of thc neogenic scdimentary
basin of Valle Mesima, acrive from the mid-upper J'vlioccnc
to the Pleistoeene (Ghisctti, 1980; Bragan & alii, 1975).
The chff, furthcrmorc, extcnded at the t.ennination t.owards
the sea of thc cITlergecl syslem of t.hc kinzingilcs unit, which,
in Ateo Calabro, forms the geologieal scaffolding or the
ridgc running from Vibo Valentia t.o Pizzo, in tum conncct
ed with the granitie batholith which constitutes the prom
ontory of Mt. Poro bctwccn Vibo Valentia and Tropea.

FinaUy, if wc wish to draw some comparisons rcfcrring
to present contexts and geographieaUy dosc areas, a gODei
example can be the granitoie! diffs of Capo Vaticano anel
the diff of Joppolo (in a close Calabrian area). The com
parison is pflrticularly appropriate as rcgards the cmergecl

gcomorphological context, neoteclonics ~lIld scislTIlCJly,
.md also for lhe lype ane! vdocity of scclimentation in thc
adjacent marine domain. Here, however, the more fragile
response of outcropping lithotypes (granitoids) dctermines
a dear prevalence of rock avalanches over landslides in the
scdimentary coasta! deposits.
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