Tentative Correlation of Palaeozoic Rocks, Italian Peninsula and Islands
G.B.Val

Summary

A correlation chart of the principal Italian Paleozoic outerop areas outside the
Alps (Fig. 1) on the basis of recent papers and of unpublished personal researches is
suggested. The different sequences are grouped according to the main structural
units of the Alpine orogeny, i. e.: Apennines and Sicily, Calabro-Peloritan ‘‘Massif”’
and Sardinia. Pre-Flysch, Hercynian Flysch and late to post-Hercynian stages,
when recognized, are subdivided within the correlation chart (Fig.4). Strong
tectonic evidence of Hercynian orogeny is present everywhere.

In the Northern Apennines (Fig.2) we can map now a quite large Tuscan
Hercynian ‘“Massif”’ strongly or completely fragmented and thrusted by the Alpine
orogeny. Nevertheless its Hercynian palaeogeographic setting may be tentatively
suggested (Fig. 3).

Strong to chaotic Alpine tectonization and lack of knowledge allow only a
vague chronologic correlation of the Palaeozoic rocks of the Southern Apennines,
the Sicilian Alpine Chain and the Calabro-Peloritan ‘“Massif”’.

Introduction

Classic Palaeozoic sequences in the Italian area are known for a long time from
Sardinia and the Carnic Alps. The Carnic Palaeozoic being continuously investiga-
ted from Italian, Austrian and foreign scientists is well correlated with the Standard
Stratigraphic Scale and the principal Palaeozoic sequences of the world (see f.i.
FLUGEL and ScHONLAUB, 1972; Va1, 1975; 1976); it represents the standard for the
stratigraphy of the entire Italian Palaeozoic (the Cambrian only excluded).
However every attempt to correlate Italian Palaeozoic rocks outeroping outside the
Alps with the Carnic Palaeozoic sequence is difficult by the following reasons: (i) the
outcrops are scattered and very small (except Sardinia), mostly tectonized and
metamorphosed by Hercynian, Alpine or both diastrophism ; (ii) little work has been
done in important areas (e.g. Sardinia); (iii) there is possibly a strong Lower
Palaeozoic biogeographic zonation (disfavouring correlation) owing to pre-Carboni-
ferous mobile setting of the present cluster of Mediterranean microplates (V a1, 1975,
1976).

Within these limits we tentatively suggest a correlation chart of the principal
Italian Palaeozoic outcrops outside the Alps on the basis of recent papers and of
unpublished personal researches; older data and/or interpretations have been
critically integrated as far as possible (Fig. 4). We follow the inferred order of main
structural units of the Alpine mountain building (the latest responsible for the
present physiographic setting in Italy) i. e. : Apennines and Sicily, Calabro-Peloritan
“Massif’ and Sardinia (Fig. 1). The standard for the correlation chart is based on the
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Carnic Alps sequence, which has been summarized by Vai, 1975, 1976; the
terminology for stage subdivision within geologic basin evolution adopted in those
papers is followed here, too.

1. APENNINES

Palaeozoic rocks crop out to a certain extent only in Southern Liguria, Tuscany
and Northern Latium (Fig. 2). Moreover scattered outcrops are recorded from (see
Fig. 1):

i) Northern (Ligurian) Apennines, “‘eugeosynclinal”” Polcevera sequence, Se-
stri-Voltaggio zone, near Genova: quartz porphyr tectonically associated with
sericitic schists; inferred Permian age (IBBEKEN, 1963) or possibly older;

ii) Northern (Ligurian- Emilian) Apennines ‘‘eugeosynclinal” sequence : alkali-
ne granite boulders (Bonarti, 1933; MERLA, 1933) respresenting tectonic fragments
included within Cretaceous- Eocene ophiolitic olistostromes; according to radiome-
tric data of about 300 Ma (EBERHARDT ef al., 1962) they are interpreted as Hercynian
granites;

ili) Northern (Umbrian) Apennines, “miogeosynclinal”’ sequence, near Peru-
gia: cloritic schists and phyllites of Verrucano facies in a borehole of about 1700 m
depth (GHELARDONI, 1962), undetermined Permo-Triassic age;

iv) Southern (Lucanian) Apennines, Lagonegro Unit IT (ScaANDONE, 1972), near
Potenza: loose boulders of calcarenitic microfacies leading Middle to Upper Permian
fusulinids derived from the Mt. Facito formation of Anisian to Ladinian age (the
oldest stratigraphic unit cropping out in the Southern Apennines) (DoxzELLI and
CRESCENTI, 1970); the fusulinids seem to be reworked in a graded sediment whose
relation with the enclosing formation is not clear.

SoUTHERN LicUrIA, TuscaNy, NORTHERN LATIUM

We are able to present a first spotty map of a quite large Tuscan Hercynian
“Massif’. It has been strongly tectonized and variously metamorphosed in
Hercynian time before being covered unconformably by the so called “Verrucano
s.8.”” (or Verrucano Group) of Permian ? to Triassic age. Subsequently the Tuscan
Hercynian Massif underwent Alpine thrusting with local metamorphism and later
block faulting ; therefore it is presently only found in discrete nuclei, not larger than
some tens of km, in the Apuane Alps, Punta Bianca (near La Spezia), Monte Pisano,
Iano (near Volterra), Farma creek (Monticiano-Roccastrada area), Boccheggiano
and surrounding area, eastern part of Elba Island, Monte Argentario, and Monti
Romani area (Fig. 2).

Apuane Alps

The Apuane Alps represent the highest uplifted and eroded tectonic window of
the Northern Apennines. The presently mappable lithostratigraphic sequence is
from the bottom (ELTER et al., 1966):

1) “lower phyllites” with albitic gneiss lenses

2) porphyroids and porphyritic schists

3) quartzites and “upper phyllites” with schistose “‘Orthoceras”’ dolomite lenses

4) conglomerates and “Grezzoni”’ Formation
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The chronology and structural interpretation of this sequence has been changed
by Vai, 1972. He found direct evidence of a former Lower Palaeozoic carbonate
platform in several outcrops of the Apuane core. Few of the previously known
“Orthoceras limestone or calcschist lenses’ contain orthoconic and coiled nautiloids,
crinoid ossicles, ostracods and a conodont fauna (Kockelella variabilis W. etc.)
belonging to the “obere Kockelella Stufe”’, indicating a Ludlovian age. Up to now
this conodont fauna has only been found in the Frigido River outcrop near Massa;
here the conodont bearing unit, about 2 m thick, is locally less metamorphic than the
remaining part of the dolomitic sequence reaching a maximum of 12m.

The dolomitic “Orthoceras” lenses, usually epimetamorphic, represent thrust
sheets or synsedimentary olistoliths, included within the so called “quartzites and
upper phyllites, porphyroids and porphyritic schists’”. This volcanoclastic forma-
tion shows characters of a Flysch unit which can be thought to represent the
Hercynian geosynclinal stage, even if direct evidence of its Carboniferous age is not
yet available; in any case its age should not be younger than Lower to Middle
Carboniferous or than the main regional Hercynian phase. A strong Hercynian
diastrophism, associated with metamorphism is shown by microtectonic analysis
but is mostly masked by overprinted Alpine metamorphism associated with
asymmetrical folding and thrusting.

The volcanoclastic formation enclosing the Silurian carbonate olistoliths is
underlain by the “lower phyllites with albitic gneiss’’ and unconformably overlain
by very thin lenses of Verrucano s. s. conglomerate ( ? Permian to Triassic regression
deposits) gradually passing to the Upper Triassic ‘“Grezzoni”’ Formation. Conse-
quently the late-Hercynian Molasse unit is not represented in this area.

Punta Bianca

Not far from the Apuane core the Palaeozoic sequence of Punta Bianca near La
Spezia is built up by arenaceous phyllites (outcropping thickness about 100m)
slightly unconformably overlain by a quite untypical Verrucano Group sequence
{200 m). Both units are epimetamorphic.

The repeated carbonate intercalations within the clastic Verrucano Group are
peculiar to this area and the M. Brugiana area (NW Apuane); they imply stronger
marine influx here. Moreover the Ladinian age of these carbonates (ELTER and
Feperici, 1964, FeperIcI, 1965) testifies for the Verrucano Group an age range
wider than usually assumed during the last years and a certain diachronism of some
facies at least. According to G. Pisa (pers. comm.) the combined presence of
Diplopora annulata and D. annulatissima should indicate an Upper Anisian
(avisianus-Zone) to Lower Ladinian age.

This is one of the reasons why we tentatively extend the possible age of the
pocket-like basal part of the typical quartz conglomerates (and not only that of the
polygenic conglomerates sometimes present below it: e.g. M. Pisano, and possibly
Punta Bianca and M. Romani) down to the Permian.

Monte Pisano

Although strongly tectonized and badly exposed the Palaeozoic sequence
outcropping here is particularly important. It is subdivided into the following units
(Rau and TonNcIorar, 1974):
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1) Buti phyllites and quarzites : they underwent Hercynian epimetamorphism,
radiometrically dated (mineral age) to 275 + 12 Ma (Borsi et al., 1967), connected
with strong tectonization; later on slight Alpine metamorphism overprinted the
unit. The Buti formation, like the Apuane quartzites and phyllites, shows turbidite
characters and can be regarded as Hercynian synorogenic Flysch (Va1, 1972; Varin
Cocozza et al., 1974) of undetermined pre-Stephanian Carboniferous age.

2) San Lorenzo shales, with minor amount of cross-bedded sandstones,
carbonaceous siltstones and thin graphitic beds, often arranged as cyclothems. They
contain a rich flora (ranging in age from Cantabrian to Lower Autunian) with rare
limnic bivalves, insects and Estheria. The unit represents the late orogenic fill-
ing of a subsiding limnic or paralic basin. Although the contact with the underlying
and overlying units is poorly exposed there is no doubt that the San Lorenzo
formation represents a different tectonic stage in comparison with the Buti
formation. According to the stratigraphic dating of the San Lorenzo shales the main
Hercynian tectonic phase, responsible for the first metamorphic event of the Buti
formation, can be approximately correlated with the Leonian event (i.e. an
intermediate phase of the Asturian group).

3) Asctano breccias and conglomerates: immature often fanglomeratic deposits

with clasts mostly derived from the two preceding units. Thickzess: 0 to 50—80 m.

The unit seems to overly slightly unconformably the Se- .orenzo formation; the

unconformity is related to Saalian movements and th_ age of the unit tentatively
referred to as Permian by Rau and TongIorcr, 1974.

The contact with the overlying Verrucano Formation is badly exposed ; so we

do not know whether the erosional phase between Asciano formation and Verruca

Formation is a major one or one of them we can expect in such continental deposits.

4) Verruca Formation : continental deposits which consist from bottom to top
ofthe following units: a) basal, pocket-like, residual polygenic conglomerate 0 to 7 m
thick of possible Permian to Triassic age; b) coarse quartz conglomerate (,,anageniti
grossolane‘ of possible Permian to Triassic age; ¢) violet schists and d) quartzites
(,,anagenitiminute‘‘); all these units passlaterally one into the other, particularly a)
and b) which can be strongly diachronous.

5) Monte Serra Quartzites: in the lower part of the Formation molluscs of
Carnian age (Ravu and ToNGIORGI, 1974) are present.

For the general problem of the Verrucano s.s. (= Verrucano Group) age see
above.

Tano

This small outcrop near the top of a late Neogene horst block shows repeated
alternations of marine faunas (crinoids, bivalves and possibly brachiopods) with
plant remains of Stephanian age (BarsanTI, 1903 ; MazzaNT1, 1961). The outcroppmg
sequence is built up of weakly metamorphosed shales mudstone breccias and cross-*
laminated sandstones of shallow marine deltaic environment ; plant debris and some
leaves allowing an assignment to the Stephanian A have been found here (Va1 and
FrANCAVILLA, 1947). The thickness of the unit is some hundred metres, 20 of them
outcropping.

This Upper Carboniferous unit is slightly unconformably overlain by the
Verrucano Group. A very thin layer of porphyroids or porphyritic schists has been
reported from this sequence (BARBERI, 1966).
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The Iano outcrop was probably very close to the coast line of the southern
Tuscan marine Molasse basin (see below and Fig. 3).

Elba Island

The Upper Palaeozoic sequence here is more complete but severely tectonized in
Alpine time with overprinted thermic metamorphism. The following restored
sequence of stratigraphic units (belonging to different Alpine tectonic units of the
Elba building) can be tentatively proposed:

1) Ortano formation: phyllites, sandstones, porphyroids and porphyritic
schists. The unit, excluding the thermic overprint, shows stronger metamorphism
than the Rio Marina unit (see below). It can be lithostratigraphically correlated with
the quartzites, upper phyllites, porphyroids and porphyritic schists of the Apuane
Alps.

2) Rio Marina formation: slates, sandstones, quartz conglomerates and
graphitic layers. The unit, mostly marine, is poorly fossiliferous containing crinoids,
molluses, plant debris and, very rarely, brachiopods and fusulinids (DE STEFANI,
1894 ; BoDECHTEL, 1964; Var in Cocozza et al., 1974); its age is mainly Upper
Carboniferous (DE STEFANI, 1894), ranging from Westfalian/Stephanian boundary
(Varin Cocozza et al., 1974 : plants) to Lower Permian (KAHLER, 1969 : Parafusulina
of earlier type). Thickness: some hundred m.

Like the equivalent Iano shales this unit should have been deposited very near
the coast line.

The M. Calamita schists may represent a more metamorphic equivalent of Rio
Marina formation.

3) Verrucano Group, slightly unconformably overlying the Permo-Carbonife-
rous Rio Marina unit.

Monticiano-Roccastrada massif (Farma River area)

The Palaeozoic of this sequence has been found quite recently (Cocozza, 1965;
Cocozza et al., 1974 ; Pasini, 1974). It is particularly important as it represents the
second sequence in the Northern Apennines where platform carbonates of Hercy-
nian pre-Flysch stage are recorded and the first one where Hercynian Flysch
deposits are tectonized without appreciable metamorphism.

We have distinguished the following sequence:

1) Farma formation : represented by pelitic-arenaceous turbidites of outer fan
to basin plain environment with common North to South transport direction. At
least one carbonate olistostrome with clasts of oolitic, pelletoidal and micritic
limestones is intercalated within the turbidites; some of the clasts contain
calcisphaerids, Tuberitina, Profusulinella, Pseudostaffells and Endothyridae of
Bashkirian age; this fauna predates the Farma turbidites. Other clasts contain
spiriferids of possible Dinantian to Upper Devonian age. The olistostrome should
derive from a relict structural high area or from a marginal carbonate platform.

The outcropping thickness of the turbidites is at least 200 m.

Both sedimentologically and structurally the unit represents the Hercynian
Tuscan Flysch.
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2) Carpineta formation: shales, slates, sandstones with scattered lenticular
carbonate intercalations, often silicified or mineralized. The clastics contain
crinoids, rare brachiopods (spiriferids) and molluscs. The carbonates yielded
solenoporids, encrusting algae and forams, Girvanella, Epimastopora, Archaeolyto-
phyllum missouriensum J., Bradyina nawtiliformis (M.), Endothyra bradyi M.,
Ozawainella ex gr. angulata (C.), Tetrataxis conica R., Tuberitina sp. p., trilobite and
echinoderm fragments, rare gastropods and brachiopods. The age inferred from
these fossils is partly Moscovian to ?Permian.

Recently (FERRARI, A. and Va1, G. B.; Va1, G. B. and PErrI, C.; in prep.) corals
(’ Neokoninkophyllum‘) and conodonts (Idiognathodus delicatus Gun.) were found
for the first time in a carbonate block probably deriving from this unit. This
conodont fauna, associated with the usual fossils of the Carpineta carbonates, may
indicate an age from Derryan to Missourian (Middle-Upper Pennsylvanian). The
unit seems to be completely marine. It represents a lithostratigraphic and partly
time equivalent of the well known Permo-Carboniferous Molasse of the Southern
Alps and external Dinarides area (Vai, 1976).

3) Verrucano Group, unconformably overlying the Carpineta formation.

Boccheggiano area

The Boccheggiano phyllites (SioNorini, 1966; Cocozza and LazZzaroTTO in
Cocozzaet al., 1974 a) may represent a more metamorphosed (epizone) equivalent of
the Carpineta formation (Farma area, see above). Repeated dolomite and evaporite
intercalations are reported in the subsurface (VigHi, 1966); their age (or ages) and
type of contact are uncertain.

The Boccheggiano unit is unconformably overlain by thin, discontinuous lenses
of the Verrucano Group or directly by the Tocchi Formation.

Monte Argentario—Monte Leoni

The M. Argentario sandstones, carbonaceous shales, slates and phyllites
(GELMINI, 1969; GasPERI and GELMINI, 1973), usually less metamorphic than the
Boccheggiano phyllites, contain scattered crinoid remains at M. Argentario (Var in
Cocozza et al., 1974); the depositional environment is shallow marine. The
outcropping thickness of the unit exceeds 100 m.

The M. Argentario formation is unconformably overlain by the Verrucano
Group, mostly continental to deltaic (thickness 337 m at M. Argentario, about
1000 m in the M. Leoni area).

Monti Romani

The M. Argentario sandstones, carbonaceous shales and slates (and possibly
mineralized carbonate lenses) crop out largely here, too, less metamorphic than at
M. Argentario, with an outcropping thickness of 300—400 m (GaspERI and GELMINI
in Cocozza et al. 1974 a).

This Molasse unit is unconformably overlain by a reduced thickness of the
Verrucano Group (some to some tens of metres) or directly by the Tocchi
Formation; in the Campigliola area the M. Argentario formation is unconformably
overlain by the Upper Triassic “Calcare Cavernoso’ with intercalated thin residual
breccia mostly made of M. Argentario schists and sandstones.
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The data listed above for the different Northern Apennines sequences (see also
Figs. 4 and 2) allow a first attempt to plot the paleogeographic elements for the
Silurian-Lower Carboniferous, Middle Carboniferous, Upper Carboniferous and
Lower Permian of the Tuscan area (Fig. 3) on the basis of the present geographical
setting. The basic stratigraphic-structural settings involved in this reconstruction
are pre-Flysch, Hercynian Flysch and late Hercynian Molasse units.

2. SicILY

The present section refers to the Sicilian Alpine belt as distinet from the
Calabro-Peloritan ’Massif*.

The famous richly fossiliferous Sosio Permian and related outecrops represent a
swarm of ?Upper Carboniferous to Middle Permian carbonate and clastic olistoliths
and/or thrust sheets chaotically embedded in or sometimes separated only by thin
Mijocene mudstone layers. The principal outcropping areas are: 1) Palazzo Adriano
(SicaniMts., near Sosio River); 2) Lercara-Vicari; 3) Rasolocollo (between Madonie
and Termini Imerese Mts.) ’

In the Palazzo Adriano area the classic Sosio fauna (fusulinids, ammonoids,
ete.) is thought to represent the Middle Permian (Guadalupian) (KAHLER, 1974;
Pasing, 1964 ; SKINNER and WILDE, 1966; etc.).

The Lercara-Roccapalumba surface and subsurface sequence (CarLIscH and
SceMIDT DI FRIEDBERG, 1967) includes:

1) oolithic and pseudoolithic limestones with ostracods of probable Carbonife-
rous age (according to MascLE and TERMIER, 1970 and to RucciErI and D1Vita, 1972
the most probable age of the unit is Lower Permian)

2) mudstones and calcarenites with fusulinids and other fossils of undetermi-
ned Permian age; according to FurnisH and GLENISTER (fide SKINNER and WILDE)
Lower Permian is also represented here;

3) carbonaceous sandstones;

4) Upper Triassic Mufara Formation with Halobia limestone.

Recently CorraDINI and OvLIviERI 1975 found one Neogondolella of probable
Permian age in dark limestone Museum blocks from the Lercara area.

The whole Palaeozoic of the Sicilian Alpine belt needs detailed biostratigraphic
study.

The structural relation between this Palaeozoic and the enclosing rocks is
mainly explained by the following ways: i) Permian or Triassic ~Wildflysch*
reworked by Miocene olistostrome; ii) intrabasinal thrust sheets upon Middle
Miocene clay, partly interposed between the sheets (CarLiscH and SCHMIDT b1
FrIiEDBERG, 1967); iii) Miocene ‘‘Sicilide” olistostrome (RucaIiErI and D1 VITA, 1972).

3. CALABRO-PELORITAN ~"MASSIF

Calabride units include Palaeozoic para- and orthometamorphites underlying
Mesozoic carbonates. They crop out in Calabria (Coastal Range, Sila, Serre and
Aspromonte) and Sicily (Peloritani Mountains).

One of these Calabride units, the so called “Galati Nappe” (see OGNIBEN, 1975)
presents at its stratigraphic base slightly metamorphic (anchizone to epizone)
clastics and carbonates with rare Devonian fossils:

1) in Calabria (Stilo-Pazzano area) ArcHAIN 1970 reports tentaculitids (deter-
mined as probable Styliolina by H. LarpEUX) from the slightly metamorphosed
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nodular limestone. These pelagic forms were abundant during Middle to early Upper
Devonian.

A similar limestone in the same area yielded Palmatolepis perlobata perlobata U.
and B. and other conodonts indicating an Upper Devonian (L. Famennian) age (DE
Caroa Bonarp1, 1970).

From the same area GORLER and IBBEKEN 1970 report corals, bryozoans,
crinoids, orthoconic and coiled cephalopods, trilobites and ostracods; in addition to
tentaculitids, indicating most probably Middle Devonian and possibly Silurian to
Upper Devonian age.

The sequence is severely tectonized and built up of slightly metamorphosed
shales, nodular limestones (containing the badly preserved fauna) plus greywackes
(of undetermined age); it covers the Calabria (Serre) crystalline massif being
nonconformably overlain by Miocene clastics or by ?Triassic palaeosoil and
Mesozoic carbonates.

2) in Sicily (south-central Peloritani Mts., Randazzo-Floresta road) TRUIL-
LET, 1969—70, found and figured pelagic tentaculitids, identical with those of
AFCHAIN, 1970, from limestones at the base of the ““upper phyllites” with acidic to
intermediate volcanics.

Some more or less metamorphic sequences of the Calabria ‘“Massif’ were
referred too asCarboniferousorolder being metamorphosed or cut by late Hercynian
granitoid intrusions of radiometric age ranging about 283--264 Ma (Bors! and
Drusois, 1968). Other “Palaeozoic”, ‘Permo-Carboniferous’ or “pre-Mesozoic’” age
assignments have been made on the base of structural-stratigraphic relationship but
without any direct fossiliferous evidence (e. g. Dusois, 1970; CoLoNNA and ZANETTIN
L., 1972; CoLoNNA ef al., 1973 ; PICCARRETTA et al., 1973, BONARDI et al., 1974; etc.).

4. SARDINTAN MASSIF

Many review papers dealing with the Palaeozoic stratigraphy or geology of
Sardinia have been published recently (e. g. Cocozza and JacoBaccr, 1975; SCHNEI-
DER, 1974). However, they mostly summarize older papers integrating them with
the results of new researches which are usually scattered both stratigraphically and
areally (CaLviNo, 1961 ; ALBERTI, 1963; PoLL, 1966; BosELLINI and OGNIBEN, 1968;
OLIVIERI, 1970; SERPAGLI, 1971; SCHNEIDER, 1972, 1974 ; MiNZoNI, 1972 ; HELMCKE,
1973; HELMcKE and KocH, 1974 ; Var and Cocozza, 1974 ; ete.). Much routine work
(exemplified by the monograph of RaseTT1, 1972) isneeded now for reaching an up to
date framework of the whole, relatively large outcropping Sardinian Palaeozoic.

Therefore we give here only a short list of the principal fossiliferous horizons
whose determination is sufficiently liable to chronologic correlation {numbers refer
to the correlation chart of Fig. 4).

Cambrian (RaseTTI, 1972) (about 700—1400m):

— 1) Nebida Fm. (,,Arenarie”) 100—800 m, Matoppa Mb. : early Lower Cambrian
trilobites (Hebedescina, Iglesiella), molluses (Stenothecoides), lingulids and archaeo-
cyathids (DEBRENNE, 1972).

— 2) Nebida Fm., Punta Manna Mb. : early Lower Cambrian trilobites (Anadoxi-
des, Dolerolenus, Giordanella, Sardoredlichia), archaeocyathids, algae, sponges,
brachiopods and molluses.
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— 3) Nebida Fm., Punta Manna Mb. : early Lower Cambrian trilobites (Enantias-
pis, Dolerolenus, Nebidella) and the same fauna as mentioned above.

— Gonnesa Fm. (‘““Metallifero”’) 200—800 m.

— 4) Cabitza Fm. (120—340m), nodular limestone mb. (“calceschisti’’): early
Middle Cambrian trilobites (Pardailhania, Corynexochus, Paradoxzides, Peronopsis,
ete.), hyolithids.

— 5) Cabitza Fm., Cabitza shale Mb.: Middle Cambrian trilobites (Paradozides cf.
mediterraneus, Conocoryphe, Ctenocephalus, Jincella, etc.), brachiopods and echino-
derms.

— Gentle Sardic folding phase

Ordovician (about 300—500m):

— Nebida and Fluminimaggiore conglomerate (SW Sardinia). ?San Vito sandsto-
nes (SE Sardinia).
— 6) Sandy shales or slates (Iglesiente, Trexenta) (250—400m): above rare
phyllocarids, brachiopods and trilobites (asaphids and trinucleids) scattered in the
middle part of the unit, a rich fauna ranging through most of the Caradocian is
present in the upper part. It includes: trilobites (Deanaspis, Dalmanitina, etc.) (V Al
unpubl.), brachiopods (Heterorthis, Svobodaina, Strophomena, Leptaena, Rafinesqui-
na, Porambonites, Nicolella, Leptestiina, Aegiromena, ete.) (Val unpubl.), bryozoans
(Chasmatoporella) (SPTELDNAES, 1967) ete., cystoids (Corylocrinus, Oocystis, H eliocri-
nites) )(Maccacno, 1965), crinoids, benthic tentaculitids, gastropods, conularids
(Ezoconularia, Archeoconularia) (SERPAGLI, 1970) and chitinozoans (LAUFELD, 1974).
Shales and nodular limestone (“Cystoideenkalk’ of TEICHMULLER, 1931) (SE
Sardinia): Upper Ordovician (probably Lower Caradoc) conodonts (Amorphogna-
thus cf. twaerensis B.), crinoids, cystoids and brachiopods (HELmckE and KocH,
1974).
— Direct evidence of Ashgill is still lacking.

Silurian (about 70—100m):

.— 7) Black shales and chert (SE Sardinia): Lower Llandovery graptolites (Akido-
graptus acuminatus (N.), A. ascensusD., ete.) of Zone 16 (HrermckE and Kocs, 1974).
— 8) Black shales and chert (SE Sardinia): complete sequence of Upper Llandove-
ry to Lower Ludlow graptolite Zones (GorTant, 1922a; JAEGER, 1973; HELMCKE,
1973).

— Further Llandovery and Wenlock graptolites reported by older authors
(Taricco, 1922; GorTanI, 1922), even though needing revision, are most probably
present throughout southern Sardinia.

— 9) “Orthoceras” limestone (SW Sardinia) : uppermost Wenlock to Upper Ludlow
conodonts of sagitta to siluricus Zone of Walliser (SERPAGLI, 1971).

Devonian (about 100—400m):

— 10) Black graptolitic shales (SE Sardinia): Gedinnian (Lower Lochkovian)
graptolites (M. uniformis P., ete.) of the uniformis Zone (HELMCKE, 1973).

— 11) Black graptolitic shales (SE Sardinia): Gedinnian (Middle Lochkovian)
graptolites (M. cf. praehercynicus J., M. aequabilis P.) of the praehercynicus Zone
(HELMCKE, 1973).

— 12) Shaly limestone (SW Sardinia): ?Gedinnian (Upper Lochkovian) pelagic
tentaculitids (Paranowakia intermedia (B.), N. acuaria (R.) (Var in Cocozza et al.,
1974D).
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— 13) Nodular limestones and shales (SE Sardinia) : Siegenian to Emsian (Pragian
to Zlichovian) pelagic tentaculitids (V. acuaria (R.), N. gemiindina R.), trilobites
and conodonts (ALBERTI, 1963).

— 14) Styliolinid limestone (SE Sardinia): Upper Eifelian conodonts (Icr. symme-
tricus B. and M., Pol. linguiformis H., Pol. webbi S.) (ALBERTI, 1963).

— 15) “Clymenia” limestones (SE Sardinia): Upper Frasnian to Lower Tournai-
sian complete sequence of conodont zones from Pa. triangularis to Ps. tri. inaequalis
Zone (OLIVIERI, 1970).

— Limestones with Upper Devonian conodonts (Palmatolepis) are reported also
from SW Sardinia (LEONE, 1973).

Carboniferous (800—1000m or more) and Permian

— For the carbonatic Dinantian following continuously the Upper Devonian
limestones see above (15).

— Unfossiliferous turbidites and possibly other clastics and voleanics (= ‘“Postgot-
landiano™) (Va1 and Cocozza, 1974).

— Strong Hercynian orogenic and metamorphic phase (or phases)
— 16) San Giorgio clastics and dolomites (SW Sardinia) : Westfalian/Stephanian to
Upper Stephanian flora (Cocozza, 1967 ; FrRancaviLLa in Cocozza et al., 1974b) and
palynomorphs (DEL RiIo, 1973).

— Clastics and volcanics with Permian floras (late Hercynian movements and
magmatism) (VARDABASSO, 1966; Cocozza et al., 1974b; Fazzini et al., 1974).

Recalling the scattered type of research carried out in Sardinia, the list of well
documented fossiliferous horizons or intervals given above shows a practically
continuous Palaeozoic sequence in both western and central eastern Sardinia (Var
and Cocozza, 1974 ; HELmMcKE and KocH, 1974). The depositional continuity is proved
to be broken only by two major gaps and related unconformities: i) the gentle Sardic
folding phase and ii) the main Hercynian overthrusting phase (or phases) responsible
for most of the present tectonic and metamorphic setting.

Other unconformities or disconformities reported by the authors within this
interval are not supported by direct stratigraphic evidence and in some cases stem
from lack of data “knowledge gaps”. Such a lot of “at least local unconformities”
claimed by the authors may be explained by the selective small scale overthrusting
tectonics involving the thin Siluro-Devonian mudstone-limestone sequence (e. g.
cross section of Fig. 1 in SErpacLI, 1971; Fig. 3 in HELMCKE, 1973). As a consequence
Siluro-Devonian sheets or lenticular tectonic bodies are dispersed within Carbonife-
rous (“Postgotlandiano’) or subordinately thicker Ordovician clastic sequences.

Of course the present interpretation requires that the Hercynian orogeny had
played the main role in the structural building of Sardinia.
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Peloritan Massf, Northern Apennines and Sicilian Alpine belt. Pre-Flysch, Hercynian Flysch and late

to post-Hereynian stages, when recognized, are subdivided. Numbersrefer to location and geologie map
(Figs. 1 and 2).
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The stratigraphic columns were compiled using unpublished personal data and the following sourees: |
(SERpaGL, 1971; RasErT, 1972; LEoXE, 1973; Vatand Cocozza, 1974; Cocozza and J acoacer, 1973). 2
(ALBERTI, 1963; VARDABARS0, 1966; OLrvIERI, 1970; HELNCKE. 1973; Fazzixiel al. 1974: Cocozzs and
JacoBacct, 1973). 3 (modified after GORLER and IBBEKEN. 1970; ARciaIy. 1970: DE Cpos Boxagol.
1910; Covoxya e al, 1973). 4 (modified after TRCILLET. 1969—70), 5 (ELTER and FEDERICI 1964:
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FEpERicic, 1963). 6 (BarBERI and GicLLy, 1966; G1cL1y, 1967 Va1.1972),7 (Rav and ToNciorat. 1974).
8 (Mazzaxti, 1961; Varand FRaxcaviLLy, 1974), 9 (0B STEFANI, 1894; BODECHTEL, 1964; BaRBERIelal.
1969; KsHLER, 1969: Vatin Cocozza ef al. 1974), 10 (Cocozza, 1963; Cocozza. Lazzarorno and Val,
1974). 1 (Cocozza and Lazzarorto in Cocozzael al, 1974a), 12 (Lazzarorroel l.. 1964; GELMINT. 1969:
G4sPERI and GELNINI, 1973; Va1 in Cocozza et al., 1974), 13 (GASPERI and GELNINT in Cocozz ef al.
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