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Abstract - In the middle Vobbia Valley, Eastern Tertiary PiedINTRODUCTION

mont Basin, thin sandstones outcrop, intercalated in the Val

Borbera Conglomerate of lower Oligocene age. They arfe Tertiary Piedmont Basin (TPB) represents a large
characterized by abundant fossil remains. The fossil aSS%isutural basin unconformably overlying the tectonic

blage mainly consists of corals, bryozoans and molluscs.: : : ‘e
Rhodophyceans, benthic foraminiferans, and plant macrof lits deformed during the Mesoalpine collisional phase

sils are also observed. Fossil remains are concentrated in ;{gg@e linkage area between Western Alps and Northern
and lenses. The autoecological analysis of the colonial orgéR€nnines (Fig. 1). Based on the nature of the sub-
isms suggests environmental conditions characterized by g&ate and the subsequent tectono-stratigraphic evolu-
vated hydrodynamism, high turbidity of waters and mobitéon, the TPB has been subdivided in two areas (Mutti

substrates. The taphonomic features of the studied depasital, 1995). In the Western area, the substrate is made
and the regional depositional context suggest that the the Briangonnais units and the Voltri Group both

Vobbia sandstones can be interpreted as the distal portioygfonging to the Alps. In the Eastern area the substrate

a hyt[)?rpycc??l ﬂOW'i"dUCte‘é f)“r?liditet desge{“- I;'—he e"Vi'r.o'|§.Erepresented by the Antola Unit, the highest unit of
mental conditions suggested by the studied taphocoenosis §if; 7" =1 ; ; .
fer from those revealed by other coral assemblages previﬁ Ligurian stack holding the highest structural posi

ly described in the western area of the Tertiary Piedmdf@n in the Northern Apennines. . .
Basin. In particular, the coral assemblage recognized in thae sedimentation of the TPB succession started since

Val Vobbia sandstones represents the first occurrencetld@ Late Eocene. The stratigraphic evolution records
branched colonies in the Tertiary Piedmont Basin. exgctly the tectonic plhaﬁes affectinglthe underl;;inhg
. . . substrate; consequently the very complex setting of the
KI%¥n\éVPart(jeS bﬂeggzep'&g?%?;u%‘?'q:avﬁgr'?c?r;berﬁlog&”TP_B succession is consistent with the highly active tec-
%\pennines' 9 ' - 1ap Y &Onic evolution of the linkage area between Western
: Alps and Northern Apennines (e.g. Muti al, 1995;
Forcellaet al, 1999).
Riassunto -Macrofossili oligocenici della media Val Vobbia,|n the Western TPB succession, the lowermost formation
settore Qrientale del BaCInO TerZiariO. Piemontese (Appennl[‘g) represented by coarse Contlnental depos|ts (Costa
gelttgntr]onqll_e)l\;ell_a media \{al VOblll),I_a,t nel sotiote orentaleravara Breccia)These deposits are followed by the
el Bacino Terziario Piemontese, allinterno dei Conglomer, - - :
9 E{Iolare Formation (Lower Oligocene; Gelat al.,

ti della Val Borbera (Oligocene inferiore) sono presenti sott 93 hich i inlv ch terized by alluvial and
intercalazioni di arenarie, caratterizzate da numerosi resti f6593), Which is mainly characterized by alluvial an

sili. L'associazione fossile & costituita in prevalenza da cor& allow-marine conglomerates that usually overlay the
li, briozoi e molluschi e, subordinatamente, da rodoficee, fodlpine substrate. In some limited areas, the trasgres-
miniferi bentonici e resti vegetali. | fossili si rinvengono in lersion basal surface of the Molare Formation is charac-
ti caoticamente distribuite nella matrice. L'analisi autoecologierized by the development of coral reefs (Lorenz,
ca degli organismi coloniali € indicativa di condizioni ambiert969; Gnaccolini, 1978; Pfister, 1985; Fravegaal,

tali caratterizzate da un elevato idrodinamismo, alta torbid{@g7: \annuccet al, 1997).

delle acque e substrato mobile. Le caratteristiche tafonomighethe Eastern TPB succession. the basal formation
del deposito studiato e il contesto deposizionale regionale S%H H !

brano indicare che le arenarie fossilifere della Val Vobbia p _c%nfomrablyboverlymg tlhe Antola l%m't' IS repT_esented
sano rappresentare la porzione distale di un sistema torbidiigo tN€ Val Borbera Conglomerate of Lower Oligocene
indotto da flussi iperpicnali. Le condizioni paleoambientafide (Cavannat al, 1989; di Biaset al, 2002) consist-
suggerite dalla tafocenosi studiata differiscono sostanzialm#ig of more than 2000 m thick fan-delta deposits, char-
te da quelle derivate da altre associazioni coralline del settagterized by continental to marine lithofacies (Gnaccoli-
occidentale del Bacino Terziario Piemontese. In particolarg, 1974; Gelati and Gnaccolini, 1978; Mugtial, 1995;
I'associazione fossile osservata nelle arenarie della Val VobHiaBiase, 1998). Only in the Costa Merlassino area, older
rappresenta la prima segnalazione di coralli fossili nel Bacimpp deposits are present. They are represented by the
Terziario Piemontese dominata da forme ramificate. Monte Piano Marl (Late Eocene), sandstone turbidites
Parole chiave -Bacino Terziario Piemontese, Conglomeraf?izz0 d’Oca Unit; Late Eocene) and by the Lower
della Val Borbera, Oligocene, Macrofauna, Tafonomi lllgocene Rio Trebbio Unit arenitic Sh_elf depOSItS (GE|at|,
Appennino Settentrionale. 1974, 1977; Cavanret al, 1989; Multtiet al, 1995).
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Fig. 1 -Tectonic sketch map of the linkage area betwiesternAlps and Northerdpennines. 1: Quaternary deposits; 2: Messinian deposits
of the Tertiary Piedmont Basins; 3: Miocene sequences offérgary Piedmont and Epiligurian basins; 4: Upper Eocene-Oligocene
sequences of theertiary Piedmont and Epiligurian basins;\&ltri Group and Sestri-Mtaggio zone; 6: Briangonnais crystalline units; 7:
Ligurian units of the NortherApenninesAU: Antola Unit; 8: Subligurian units; Fuscan units.

The paleontological analysis performed in this studyones (Gnaccolini, 1974). Moreoyeare unmetamer
provides new data about the possible occurrence ofpduic ophiolitic pebbles have been obsensetording
Oligocene coral reef in the lower part of the Eastetm the compositional pattern, proposed by di Biase &
TPB succession. Pandolfi (1999) for the BorbeNdalley area (north the
In particular the paleoecological indications derivingtudy area), this composition implies a probable-attri
from the study of the macrofossil assemblage foundhation of the conglomerates of tkiebbiaValley to the
the sandstones of théobbiaValley can be used asBorbera depositional unit, representing the middle-
important constraints, supplemental to lithofacidewer part of thevVal Borbera Conglomerate sucees
analysis and other fossil indicators, to define the ewwon; the Borbera unit has been referred to the lower
lution of the depositional context where fhEB sue and middle Rupelian (di Bias al, 2002).
cession deposited. Along the left side of th&obbia Rivey uphill of the
medieval Zan Bridge, near the base of\aéBorbera
Conglomerate a few meters of fossiliferous sandstones
GEOLOGICAL SETTING are presenfThe outcropping sandstones are 10 meters
thick and they are arranged in layers, roughly 30 cm
The investigated area is located in the midddbbia thick, characterized by abundant fossil content.
Valley, near the southeastern boundary of the East&®cause of fluvial and slide Quaternary deposits, the
TPB (Fig. 1). In this area, théal Borbera Conglomer outcrop is recognizable only for about ten meters, then
ate directly overlies the Ligurian substrate, represenieds difficult to evaluate the lateral continuity of each
by the Upper Cretaceous Helminthoid Flysch of thayer
Antola Unit (Fig. 2). In thé/obbiaValley, the contact The contact with the underlying Ligurian substrate is
between thé&/al Borbera Conglomerate and thetola hidden by fluvial and slide deposits, and the nearest
Helminthoid Flysch, referred at the regional scale as amtcrops of thé\ntola Flysch are on the opposite side
unconformity has never been observéde strong of the river (Fig. 2).
brittle deformation recognized near the boundary bdtlpward, the transition to the lowermost conglomerate
in theVal Borbera Conglomerate and the Helminthoigeds is hidden by soils and vegetation. Howether
Flysch, suggests that it can be interpreted as an unagpparent conformity seems indicate a stratigraphie con
formity locally tectonized (Fig. 3). tinuity of the sandstones with thé&l Borbera Con
The pebbles of theal Borbera Conglomerate outcropglomerate (Fig. 4).
ping in the middlé/obbiaValley mainly originate from The only sedimentary structures recognizable in the
carbonatic rocks (marls and limestones) and fine-sasdndstones are represented by a thin discontinuous lam
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Fig. 2 -Geological map of the investigated area.

ination; an elevated degree of bioturbation can be esandstones can be classified as fine carbonatic extra-
ily observed.The sandstones are characterized byagenites.

matrix-supported texture and, except for fossil remairi3ue to their relationships with the overlying conglom
by a fine grain sizeThe sediment mostly consists otrates, the sandstones of ¥ebbiaValley represent
extraclasts, represented by micritic and monocrystalliagenitic intercalations in th€al Borbera Conglomer
carbonatic grains, together with scarce glauconitic aat; the attribution of the studied sandstones to the Bor
quarzitic grains. Fossils represent the only recognizmra depositional unit allows to refer these deposits to
ble intraclasts (Fig. 5According to Zufa (1980), the a probable Rupelian age.
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Fig. 3 -Schematic geological cross-section of the investigated Bneaboundaries of the section are reported in the geological map.

Tab. 1 - Faunal list of middobbiaValley identified fossils.

™~ Cnidaria
Actinacis pllei Reuss, 1864
Astraeoporasp.
Goniopora ramosdCatullo, 1856)
% Bryozoa
g|e Mel_’li_scopora syringoporéReuss, 1848)
Els Smittinasp.
Olo
2|5
S|o Mollusca
s|s Turritella sp.
8 H Chlamyssp.
8 - Cardiidae ind.
s ®Z-o

"“
s o @B >
In particular three taxa of hermatypic corals, two of
cheilostomatous bryozoans, and three of molluscs, have
been recovered éb. 1; Figs. 6, 7, 8). In addition, a
number of heavily fragmented coral and bryozoan-spec
imens have been also collectétiese specimens prob
ably belong to additional taxa, but the state of frag
mentation does not allow a taxonomic diagnoEmsis,
the original paleobiodiversity was probably elevated.
Rodophycean fragments are of fifilt taxonomic
interpretation.
Colonial oganisms are fragmented but poorly eroded,
and bivalve molluscs are often observed with joined
valves (Cardiidae ind.).
Among the coralsAstraeoporasp. is the most abundant
PALEONTOLOGICAL ANALYSES taxon (Fig. 7), followed bysoniopora ramosaand sue

cessively byActinacis pllei. The coral biota is totally

In the studied sandstones of the middbbbiaValley, constituted of branched coloni@dl the specimens cen
the fossils are stochastically distributed within thsist of small fragments characterized by a good degree
matrix; howeverat the outcrop scale, fossil concentraf preservationThe morphology of corallites and the
tions can be recognized in thin pods and lenses-shewucture of coenosteum are sometimes well recogniza
ing about 2 m of lateral extension. ble and then, the identification of corals is rather easy
The observed tanatocoenosis mainly consists of cordlse bryozoan tanatocoenosis is exclusively composed
bryozoans, molluscs, and rodophycean fragmeng$.zoarial habit of the erect rigid type, mainly adeoni
Small benthic foraminifera and carbonaceous plafioskms (Meniscopora syringopoda(Fig. 8), and suber
remains are also preseAlthough fragmented, coralsdinately eschariformsSgnittinasp.).
and bryozoans are often well preserved, whereas nB®hsed on the paleontological content, the age of the
luscs are represented mainly as internal casts (Fig.dtlidied deposits cannot be exactly determinabe

Antola Flysch
Upper Cretaceous

Fig. 4 -Stratigraphic column of the investigated area.
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Fig. 5 -Thin section of the sediment showing a bivalve shell and Fig. 7 - Astraeoporasp.
carbonaceous plant remain.

Fig. 6 -Internal casts of turritellid grastropods. Fig. 8 -Meniscopora syringoporéReuss, 1848).

analysis of the calcareous nannofossils has revealddeal by an elevated biodiversifihe evident fragmen
generic reworking of Cretaceous and Paleogene tatedion and the scanty degree of erosion together with
The macrofossil content has a poor resolution fromttee occurrence of molluscs with joined valves are
biostratigraphical point of viewAmong the corals, indicative of a rapid burial processhe thin lamina
Actinacis pollei ranges from Priabonian to Chattiation, the fine grain size and the matrix-supported tex
(Bosellini & Russo, 1995A similar stratigraphic dis ture indicate a depositional environment located below
tribution is also indicated bieniscopora syringopo the wave-base.
ra among bryozoans (Braga & Barbin, 1988; Bizzarifihe taphonomic and stratigraphic features of the
& Braga, 1999). Howevermlthough rather approxi described deposits well fit with those described in dis
mate, the biostratigraphical information provided bial storm deposits developed in a shallow-marine shelf
the macrofauna is in agreement with the data furnish@dirsich & Oschmann, 1993). Howeyeais discussed
by the calcareous nannofossil biostratigrapliltich by Mutti et al. (1996), the sedimentological and strati
attributes the stratigraphically corresponding deposgrphic features of the shelfal sandstone lobes of hyper
to the Rupelian (di Biaset al, 2002). pychal induced turbidite deposits, can be easily- con

fused with storm-dominated deposits.

Taking into account the stratigraphic context of the
DISCUSSIONAND CONCLUSIONS studied deposits, which represent an intercalation in the

fan-delta deposits of theal Borbera Conglomerate
The fossil assemblage recognized in the sandstosascession, the sandstones of\thbbiaValley can be
collected in thé/obbiaValley is indicative of a frankly better explained as the distal portion of shelfal sand
marine depositional environment, probably charactestone lobes, consisting in turbidite deposits, which were
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triggered by hyperpycnal flow3.hese deposits origi Veneto (?Eo-Oligocene) region (e.g. D’Achiardi, 1866;
nate in flood-dominated fan-deltas characterized Reuss, 1869; Frost, 1981), and from SaleAfmylia
small fluvial systems, with a high gradient in the trangBosellini & Russo, 1992; Bosellini & Perrin, 1994).

fer zone placed close to marine basins (Mettal, Fossil assemblages of similar taxonomic composition
1996). In these systems, the genesis of the turbidieve been recognized in Oligocene deposits from the
flows is mainly related to the presence of instable sadestern part of thdPB (Lorenz, 1969; Gnaccolini,
iments (Zenget al, 1991).The hyperpycnal flows 1978; Pfister1980; 1985; Fraveget al, 1987; 1988;
induces the development of turbidity currents, whict994;Vannucciet al, 1997). In all these cases the coral
are able to erode the substrate, involving part of tbelonies are prevalently of massive type, directly grow
benthic fauna (Muttet al, 1996). In this setting, theing on the localAlpine substrate, mainly represented
conglomeratic facies represents the proximal portiontof the Voltri Group. The development of the coral
the entire system. colonies has been referred to a progressive transgres
Similar deposits to those of thobbiaValley, occur sion toward the South (Fravegaal, 1987). Despite
ring in theVal Borbera Conglomerate succession ie similar taxonomic composition, the assemblage
zones adjacent théobbiaValley (Borberavalley area), here presented difrs from the others described in the
have been already interpreted in the same way byT#B succession for its paleoecological features. In fact,
Biase (1998). massive colonies clearly dominate the coral assem
Some further paleoecological observations can bkges of thaVesternTPB, while in the EastermPB
done despite the evident reworking of the fossils- Famly branched colonies have been recognizbi dif-

sil assemblages who are included in turbidite depodisence can be explained with the presence @drdifit

can be considered as census communisesqlKid- substrates and hydrodynamic conditions, which proba
well, 1998), which are communities reflecting zero doly reflect the diferent tectono-sedimentary evolution
minimal time averaging of individual¥he informa in the two areas of thEPB.

tion provided by these assemblages has a low dedreeonclusion, the assemblage described in this paper
of trustworthiness with respect to the spatial fidelitig the first record of a fossil coral reef in the eastern
of the specimens. By contrast, these assemblages shaw of theTPB, and probably it represents the earliest
a high level of trustworthiness concerning structuratcurrence in the entire basin.

composition and temporal resolution (Behrensmeyer

et al, 2000).The exclusive occurrence of branched

morphs among corals and erect rigid zoarial ha¢KNOWLEDGMENTS
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located on mobile substrates that allowed the devel

opment of the branched growth forms oriliie zoaria

of Meniscopora syringoporandSmittinasp. grew on

the corals because a rigid substrate is necessarygiensmeyen K., Kidwell S.M., Gastaldo, R.A., 2000aphone

the growth of the bryozoans with erect rigid zoarial my and Paleobiologyin: Erwin D.H.,Wing S.L. (eds.), Deep

habit (Lagaaij & Gautierl965; Moissette & Saint-  Time - Paleobiologg Perspective?aleobiology26 (Suppl. n. 4):

Martin, 1995). 'zigﬁ;llilllz-Bra a G., 1999. | Briozoi Priaboniani dei Dintorni di

T-he aren_ltlc sediments, which now mc_orporate the fdg Crosara' (‘ibegza - 'Italia)Ann. Mus. CivRoveeto 13: 91-126.

sil remains, probably were the mobile SUbStra.te 8Bsellini ER., Perrin C., 1994The coral fauna o¥itigliano: qualk

which part of the communities greWhus, the mobile  tative and quantitative analysis in a back reef environment (Cas

substrate was fifcted by successive turbidite events tro Limestone, Late Oligocene, Salento Peninsula, Southern Italy).

that caused the rapid transport and the definitive burialBoll. Soc. Paleont. 1133 (2): 171-181. _

of the oganisms.These catastrophic events were foPosellini ER., Russa\., 1992.The Castro Limestone: stratigraphy
and facies of an Oligocene fringing reef (Salento Peninsula,

lowed by a progressive re-colonization of the substrateg iam Italy)Facies26: 145-166.

by communities of similar taxonomic composition th@oseliini ER., RussoA., 1995.The scleractinian genusctinacis
were destroyed by the successive events. Hyperpycn%ystematic revision and stratigraphic record offérgiary species
flows remobilized non-cohesive sediments transform with special regard to Italian occurrencBév. It. Paleont. Strat
ing them into self-sustained high density and viscous101 (2): 215-230. R

fluids, generating fossil-rich, disgmnized Sediments,Bose”'n' FR., StemaniT.A., 1996.Autecological significance of

h : : - growth form in the scleractiniarActinacis ollei Reuss
which were displaced in the distal part of the shelf or (Oligocene, Lessini Mountains, Northern lItaly). In Cher&hi

in deeper basing’he concentration of fossils in pods (ed.):Autecology of selected fossilganismsAchievements and
was probably intensified by bioturbation activity (FUr problemsBoll. Soc. Paleont. Ita] SpecVol. 3: 31-43.

sich & Oschmann, 1986). Braga G., BarbitV., 1988. Les Bryozoaires du Priabonien Stratityp
From a biogeographical point Qf viethe coral fauna g]suee (ProvinceVicenza, lItalie).Revue de Paléobioll (2): 495-
relcc;gn|2ﬁd In thipl%[ﬁf thg\l_/obblaVaIIey sh_0\t/ys closfetﬁsvanha E Di Giulio A., Galbiati B., Pieri M., 1989. Carta geolog
relationships with other Igocene assoclations o ica dell’estremita Orientale del Baciflerziario Ligure-Piemon
westernTethys area, such as those described from thQese Atti Tic. Sc. rra 32.
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