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ABSTRACT. - Geological and goochronological data
indicate that in Sardinia three main periods of
It-ctonism. metamorphism and/or igneous activities
can be recognized: Ordovician-Silurian, Carboni·
ferous-Permian and Tertiary-Quaternary.

The older radiometric datings are around 460­
430 Ma and refer to medium.grade igneous derived
products (add volCllnics and plutonics), which can
be connecled with the widespread pre-Caradocian
low-grade calcalkaline metavolcanics of central Sar­
dinia.

The fairly chronologiClll coincidence between this
igneous activity and the Sardic wctonic phase is
considered good evidence of a Caledonian orogcnetic
event, even if no radiometric data of lower
Paleozoic metamorphism has been obtained.

The second period of tectono-metamorphic and
magmatic activities was the Hercynian orogenesis
which determined the main features of the basement.
Radiomeuicc datings support that it developed
during a time span of about 40 Ma from 344 Ma
(corresponding to the isotopic closure of Cl banded
migmatite) to JIO-JOO Ma (as indicated by the
isotopic synchronous closure of different meta­
morphic minerals and by the whole-rock isochron
and mineral ages of the main sy"n· to late-tectonic
granitoids).

The intrusions of the post·tectonic leucogranites
(ON 290 Ma) possibly accompanied the uplift and
denudation of the basement, which were almoSl
completed al Upper Carboniferous·Permian time,
when the post-<lrogenetic calcalcaline vokanites
emplaced.

During the Tertiary, a widespread volcanic activity
took place in Sardinia in two main periods. The
older cycle had a general Clllcalkaline ehancter.
and developed from about J2 to 11 Ma. producing
ignimbrites and lavas, mainly along a NS trending
complex graben structure. This volcanism may be
related to a NW or NNW dipping subduction zone
along the paloo-European continental margin. The

}'oun!ler \'olcanism took place starting in the Up­
permost Miocene and lasted until the Upper
Pleistocene. Volcanic products outpoured initially
in the Capo Ferrato area (5,} Ma) afterwards
extending w various seclors of the Island (Monte
Ard J.8·2.8 Ma; Montiferro J.9·1.6 Ma; Orosei·
Dorl!.ali 3.9·2.1 Ma; central·southern plateaux J.8·
1.7 Ma). The moSt recent activity is present only in
the Logudoro region (NW Sardinia, 0.9· <0.1'5 Ma).

Key words: Geochronology. Sardinia, Caledonian,
Hercynian, Alpine.

RIASSUNTO. - Dali geologici e geocronologici con­
sentono di individuare in Sardegna Ire prindpali
periodi di attivita teHonica, metamomca e/o mag·
malica: Ordoviciano-Siluriano, Carbonifero-Pennia·
no e Terziario-Quaternario.

Le piu antiche eta radiomeniche cadono intorno
a 460·4}O Ma e si riferisoono a prOOolti di medio
grado derivati da rocce ignee (vulcaniti e plutoniti
addc) i Quali possono essere correlati con le diffuse
metavulcaniti calcalcaline di eta pre.Caradociana
che affiorano neUa Sardegna centrale.

La buona coincidenza cronologica tra questa alli­
vitii magmatica e la ben nOla fase tettonica Sarda e
considerata una evidenza di un evento oroger.etico
caledoniano, anche se nessun daw radiometrico che
supporti un metamorfismo Paleozoico inferiore e
stato a lutt'oggi ottenuto.

II secondo periodo di intensa attivha tctlono­
metamorfica c magmatica e stato Quello dell'oro­
/olenesi ercinica. la Quale ha impartito i lineamenti
fondamentali del basamento cristallino. r dati radio­
metrid indicano che della orogenesi si sviluprO in
un arco di tempo di circa 40 Ma, tra J44 Ma (coni­
spondenti alia chiusuta isowpica di una migmatite
a bande) e JIO·}OO Ma (come indicato dalla chiu·
sura isowpica sincruna di minerali melamOffici
differenti e dalle eta ottenutc mediante isocrona
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di roccia lotale e su minen.li dei principali grani­
lOidi sin- e tarCkHcuonicij.

L'imrusione di lcucograniti post-ICllonici ( ..... 290
Ma) fu verosimilmeme contemporanea all'uplift e
a1 dcnudamemo del basamento, che si era pratica·
meme gill complelalo quando nd tardo-Carbonifcro­
Permiano si miscro in posto le vulcaniti posl.oroge­
nctiche di a(finil~ calca1calina.

Durante it Ten:iario, nel oorso cli due periodi,
si verifico una diffusa anivila vulcanica. Il prima
delo a carattCTc calcakaJino si sviluppi) Ira J2 e
1I Ma, con prodlU.ione di ignimbrili e lavc, .U'in­
,"ira. lungo una romplessa strunullol a graben con
diraiooe NS. QuestO vulc.nismo pub ~rr rorre­
lata con una zona di subduzione immcrgcntc: verso
NW 0 NNW lungo il margine continenUlle delta
palco-Europa.

Il vulcanismo piu rttenu: iniziO nd Mioccne
superiore e prosoegul sino al Pleistocene superiore.
I primi prodotti ddl'.ttivita vulcllnica furono emes­
si ndl'area di Capo FerralO (',3 Ma) per poi
estendersi ad altri sellori dell'isola (Monte Arci
3,8·2,8 Ma; Montiferro 3,9·1,6 Ma; Orosei·Dor/olllli
3,9-2,1 Ma; plateaux cenlro·mereidionali 3,8-1,7 Ma).
L'anivila piu r!:«nte ~ prescnte solo ne! Logudoro
lSardegna nord-occidcmale, 0,9 - <0,1' Ma).

P,"ol~ cbi4~: Gcocronologia, Sardegna, Caledo­
niano, Ercinico, Alpino.

Inlroduction

Geochronological research started in 1962
in Sardinia with pioneering work by FER­
RARA, SEGRE & TONGIORGI who dated some
rocks of the crystalline basement, and had
its maximum developement during the
seventies.

The radiometric ages cover a time span
from Lower Paleozoic to Quaternary: but
most of the results fall in the Paleozoic
(crystalline basement + Posl-Hercynian
volcanites) and in the Tertiary-Quarernary
(volcanic covers); no convincing Mesozoic
age has been reported up to now.

Mosr of the geochtonological data are of
great importance in defining the geological
evolution of the island, even if the meaning
of some of them (especially K/Ar data
relative to pre-Alpine rocks) are not clear at
the moment, as these results are sometimes
in contradiction to stratigraphic evidence.

On geological and radiometric grounds
thrtt main periods of tectonism, meta­
morphism and/or igneous activities, can be
recognized; Ordovician-Silurian (the so-called
«Caledonian event»), Carboniferous-Permian
(the Hercynian orogeny), Tertiary·Quater­
nary (the Alpine volcanism).

This paper reports the content of an

invited lecture given at the Meeting of the
Italian Society of Mineralogy and Petrology
(S.I.M.P.) in Milan, on the 26'" May 1984.
All the available geochronological data are
reported in the Appendix as follows; tables
I a, 1 h - those relative to the «Caledonian
event »j tables 2 a, 2 h, 2 C, 2 d, 2 e - those
relative to Hercynian orogeny; and 3 a, 3 h ­
those relative to the Alpine volcanism.

The same chronological three-partition
system has been adopted in the presentation
of the main geochronological results and
problems.

Decay constants used in all tables were:
for Rb = 1.42.10 11 y-I and for K/Ar
ages l. = 0,581 • 10- 10 per yearj l, =
4.962 • 10- 10 per yearj iOK/KM {weight
ratio) = 1.194 - 10-\ iOArj36Ar (atm) =
295.5.

1) « Caledonian» event

1.1. GRANITIC AND GRANODIORITIC ORTD­
GNEISS (table 14)

1be oldest ages recorded in the crystalline
basement have been obtained on granitic
and granodioritic gneiss derived from igneous
rocks.

The Rb/Sr whole-rock isochron performed
by DI StMPLlCIO et al. (1974) on the grano­
dioritic orthogneiss of NE Sardinia yields
an age of 458 ± 31 Ma, the isoch!'On by
CocoZZA et al. (1977) on the orthogneiss
of Capo Spartivento (soulhern Sardinia)
yields an age of 427 ± 33 Ma and the one
by FERJl.ARA et al. (1978) on the augen gneiss
(meta-rhyolites) on NE Sardinia yields age
of 441 ± 33 Ma.

The initial il1Sr/ll4ISr ratios, respectively,
are 0.7081 ± 0.0012, 0.7122 ± 0.0058 and
0.7113 ± 0.0034.

These values have been considered as the
ages of the plutonic or volcanic emplacement
of magmas produced by anatexis of crustal
material.

No radiometric data supporting a «Cale­
donian» metamorphism have been obtained
up to now_

According to CocoZZA (in CocoZZA et al.,
1977) the radiometric age of the orthogneiss
of Capo Spartivento, should be questioned
because of ,he geometrical position of the
ofthognciss, which lies below the C:tmbrian
sequence.
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1.2. ACID METAVOLCANICS (PORFIROIDI

AUCT.) (table 1 b)

K/Ar ages of 25 whole-rock samples of
Por6roidi (rhyolitic and rhyodacitic meta­
volcanics from central Sardinia have been
determined by CA LDERONI et a!. (1984).

The radiometric ages range from 363 to
243 Ma.

These ages are less than that which can
be inferred by their stratigraphic position
(pre-Caradocian according to CARMIGNANI et
al., 1982) and are interpreted by the Authors
as the results of modi6cations of the K/Ar
ratios during post-magmatic event{s) like the
Hercynian metamorphism or weathering
processes.

No radiometric age exists for the Upper
Ordovician-Silurian alkalic metabasites, rela­
tively widespread in several places on the
Island (BECCALUVA et al., 1981; MEMMI
et al., 1982, 1983 and references).

2) Hel"cynian ol"ogeny

In this section we consider all those geo­
logical events and radiometric ages falling
within the CarbonHerous-Permian periods.
Essentially they refer to the crystalline
basement, constituted of approximately half
metamorphic and half plutonic rocks, but
also include the post-orogenetic volcanites
which started to emplace in Upper Carbo­
niferous-Permian time.

In the metamorphic basement three main
structural zones, trending NW·SE have been
distinguished: an External zone (SW Sar­
dinia), a Nappe zone and an Axial zone
(NE Sardinia). From the External to the
Axial zone tectonism and metamorohism
increase fairly regularly (CARMIGNANI et al.,
1982, 1984) from low greenschisr fades to
upper amphibolite facies.

The batholith is a composite one and
consists of scanty ma6c precursors and syn­
tectonic tonalites and granodiorites, about
75 %' of late tectonic intrusions ('-' 10 %
tonalites and tonalitic granodiorites; ~ 65 %
monzogranitic granodiorites to leucomonzo­
granites) and "-' 25 % of post-tectonic leuco­
granites (GBEZZO and ORSINI, 1982; CAR­
MIGNANI et al., 1984).

2.1. METAMORPHIC ROCKS (table 2a and 2b)

On the metamorphic rocks two different
approaches have been used: Rb/Sr isochron
on a banded migmatite and Rh/Sr and
K/Ar measurements of separated minerals
(DJ SIMPLfCIO et al., 1974; FERRARA et al.,
1978).

Rb/Sr age 0/ a Banded Migmatite
Six layers of a sample of a stromatic

migmatite from north-east Sardinia 6t a
Rb/Sr isochron of 344 ± 7 Ma with an
initial 81Srjl«'Sr of 0.7136 ± 0.0001.

Taking this age indicating the age of the
isotopic closure of the bands it has been
assumed as marking ... «something like the
Hercynian metamorphic climax» (FERRARA
et al., 1978).

Rb/Sr and K/Ar age of minerals
Four mineral isochrons have been con­

structed on two samples of granodioritic
orthogneiss, one sample of augen gneiss and
one layer of banded migmatite.

The ages obtained are in every case very
similar: 304 ± 1 and 308 ± 24 Ma for the
granodioritic orthogneiss, 306 ± 10 Ma for
the augen gneiss, and 298 ± 2 for the two­
point isochron of the banded migmatite
(DI SIMPL1CIO et al., 1974; FERRARA et al.,
1978). Rb/Sr and K/Ar ages have been
determined by DI SIMPLtCIO et al. (1974)
and FERRARA et a!. (1978) on separated me­
tamorphic minerals like hornblende, musco­
vite, biotite. The ages range from 319 to
284 Ma, with an aver:age of 297 Ma.

Comparing the results obtained on dif­
ferent mineral types and/or with analytical
methodologies no systematic difference ap­
pear, suggesting a simultaneous and rapid
closure of various isotopic systems.

•••
As can be seen, the geochronological data

on the Hercynian metamorphism are few and
limited to the north-castern zone of the
Island, where the medium to high grade
rocks outcrop.

It would be desirable for other data to
be collected in the central and southern
zones, in order to verify the synchronous or
diachronous tectonometamorphic evolution
of the different structural zones of the chain.
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2.2. PLUTONIC ROCKS (table 2e and 2d)

All classical methodologies, including
Rb/Sr whole-rock isochrons and Rb/Sr and
K/Ar measuremenlS on minerals have ~n
adopted to date these rocks.

Rb/S, i$och,on agu
DEL MORO et aI. (1973, 1975), were the

lirst to date these rocks by Rb/Sr whole-rock
isochrons. These isochrons were constructed
using samples collected all over the Sar­
dinian batholiths, from different pIu IOns of
similar composition.

The tonalitic to granooioritic rocks define
an isochron of 307 ± 6 Ma with an initial
r.Sr/MlSr of 0.7099 ± 0.0006.

Monzogranites and monzogranitic granD­
diorites fit an isochron of 302 ± .5 Ma with
an initial 81Sr/"Sr = 0.7107 ± 0.0008.

Leucogranites yield an isochron of 289 ± I
Ma with a ('1Sr/MSr >. = 0.7085 ± 0.0005.

More recently scveral dates have ~n

obtained on single piu tons or plutonic bodies.
ScHARBERT (1978) reports a Rb/Sr

isochron of 299 ± 21 Ma and (81Sr/88Sr>. of
0.7091 ± 0.0099 on the granodiorite of
Capo Spartivento (southern Sardinia).

BAR81ERI (in NICOLETTI et aI., 1982)
using three mineral phascs and the whole
rock obtained a Rb/Sr age of 301 ± 3 Ma
on the granodioritc of Capo Carbonara
(S·SE Sardinia).

CocHERI£ (1978, 1984) performed a
Rb/Sr isochron on the monzogranitic plutons
of Budduso and Concas (northern cCnlral
Sardinia), obtaining an age of 281 ± .5 Ma
with Sr initial isotopic ratio of 0.70962 ±
0.00038.

FERRARA et a!. (1980), studying the malic
mass of Punta Fa1cone (north Sardinia) found
an age of about 280 Ma and (lnSrj86Sr )j
C"V 0.708. They consider these valucs as the
result of chronological readjustment due to
isotopic inleraction between malic and acid
magmas.

Rb/Sr age$ on bio/i/e$
Elcven biotites of the differenl groups of

plutonic rocks from NE Sardinia have ~n
analyzed by DEL MORO et al. (1975).

Ages of biotites from tonalites and granD­
diorites are between 305 and 279 Ma, those
of monzogranites and monzogranitic granD-

diorites ar:: between 297 and 275 Ma; two
biotites from leucogranites give a ages of
298 and 295.

One biotite from the granodiotite of Capo
Carbonara (S·SE Sardinia) gives an age of
289 ± 1 Ma (BARBIERI, in NICOLETTt et al.,
1982).

Two biodles from the granodiorite of
Capo Spartivento (S-SW Sardinia) give ages
of 293 and 284 Ma (ScHARBERT, 1978).

Therefore ages of all the biotitcs, except
those from leucogranites, are slightly less
old th::m those of the respective isochrons
(efr. table 2 c).

KIAr agn
K/Ar ages of biotites from plutonites of

NE Sardinia are more or less in agreement
with those obtained with the Rb/Sr method
(DEL MORO et aI., 1975). The K/Ar ages
of minerals and the Harper and isotope
isochrons determined by N,coLETTI et al.
(1982) on the granodiorite of Capo Carbo­
nara are all consistently around 285 Ma
(281.287 Ma).

Other K/Ar measuremenlS on differenl
minerals of plutonites from central-eastern
Sardinia have been performed by CoZZUPOLI
et al. (1971, 1972). The results, ranging
from 232 to 275 Ma, are considered by the
same Authors to be strongly influenced by
aher:Hion processes.

•••
It is quite clear that the Rb/Sr whole·

rock isochron results are the more reliable
for daring theHercynian plutonism. However,
it must be noted that the single pluton
isochrons are too scanty, and the isochrons
of DEL MORO et al. (1975), should be
criticized, principally, because of their, a
priori, assumption that piu tons of the same
composition ate coeval and with the same
initial isotopic ratio.

The age of the mane precursor as well as
that of the syntectonic intrusions still remain
open to conjecture. The only (and still
unpublished) result is that by CARMIGNANI,
DEL MORO, FRANCESCIIELLI, PERTUSATI
(personal communication) on the schistose
granite of Mount Grifhini (central Sardinia);
age 340 ± 8 Ma; (1Sr/IIlISr~ = 0.7080 ±
0.0003.



G£OCHRONOLOGV IN SARDINIA: RESULTS AND PROBLEMS 61

2.3. POST-OROGENETlC VOLCANITES
(table 2 e)

Upper Paleozoic volcanics outcrop in the
north (Gallura), the north-west (Nurra), the
south-east (Barhagia, Ogliastra, Gerrei) and
the south-west of the Island. They range
in composition from andesite to rhyolite and,
at present, cover about 300 Km2 (FONTANA
et al., 1982).

K/Ar measurements both on whole rocks
and minerals, spread over a period ranging
between 31.5 and 140 Ma (CoZZUPOLI et al.,
1971; LoMBARDI et al., 1974; EDEL et al.,
1981) even though a critical analysis of these
results leads the various Authors to rejecring
the ages lower than 210 Ma.

CoZZUPOLI et al. (1984) carried QUt whole­
rock K/AI analyses on various samples of
ignimbrite from Gahell1 (eastern Sardinia),
collected according to the «Mellor-Musset »
criterion. Hunziker's total isochron vields an
age of 284 ± 1.5 Ma. '

The radiometric data, and in particular
their spread over a time span of more than
100 Ma are interpreted in different ways
by different Authors. According to EOEL et
al. (1981) the post-orogenetic volcanics
belong to a single cycle of Upper Carboni­
ferous-Permian age and the lower age·values
are considered the result of alteration and/or
of overprinting of the Alpine tectonics;
whereas according to FONTANA et al. (1982)
some stratigraphical evidence supports the
hypotesis that the volcanic activity developed
during two cycles: the first of the Upper
Carboniferous-Permian age, and the second
of the Permian-Triassic age.

3) The Alpine ugee

About 200 K/Ar datings of Alpine age
are reponed in table 3 a. Some other fission
track ages are reported in table 3 b. Results
in disagreement with the stratigraphy have
not been considered. The datings are referred
to the widespread volcanic activity which
took place in Sardinia during Oligocene-Mio­
cene and Pliocene-Pleistocene times.

3.1. OLlGOCENE-MIOCENE VOLCANICS
(table 3 a)

The older volcanism had a general calc-

alkaline character and may be related to a
NW or NNW dipping subduction zone along
the paleo-European continental margin which
ultimately resulted in the formation of the
Balearic backarc Basin and the counter­
clockwise: drift of the Sardinia-Corsica micro­
plate (ALVAREZ, 1972; CoULQN and Dupuy,
1975; SAVELLt et al., 1979).

The beginning of rifting between Sardinia
and Provence is tentatively placed in the
Early Oligocene (CHERCHt and MONTAOERT,
1982; BURRus, 1984), while the volcanic
activity on the Island started from about
32 Ma (fig. I). In the time span 32·26 Ma
calc-alkaline lavas (also with some tholeiitic
tendency in south Sardinia) outpoured spo­
radically along the western graben c;tructure
both in the southem and the northern areas.

Such effusive calcalkaline activity shows
a significant spatial zonation in the ~iod
betw~n 23 and 17 Ma, with tholeiitic and
high-K20 calcalkaline lavas in the southern
and northern areas respectively.

Starting from about 23 Ma, highly
explosive ignimbritic products, probably
originated by anatexis of the granitic conti­
nental crust (CoULON, 1977; SAVELLl et al.,
1979), oUlpoured over large sectors of the
western graben structure, alternated with,
and were partly contemporary to, the effusive
products.

Both the effusive and explosive activities
lasted until D-ll Ma when the drift mo­
vements were already accomplished and the
Sardinia volcanic arc became inactive.

3.2. PLIOCENE-PLEtSTOCENE VOLCANICS
(table 3a and 3b)

A new volcanic cycle resumed in Sardinia
around 5 Ma after a period of relative tectonic
stability.

This new volcanism continued, with
varying intensity until the Upper Pleistocene
(""-.l 0.1-0.2 Ma) and had a within-plate
character connected to widespread exten­
sional tectonics which affected the Sardo­
Tyrrhenian area during Pliocene and Qua­
ternary times (BEcCALUvA et al., 1983).

It consisted principally of alkaline to
subalkaline basic lavas, and their differen­
tiated products, which outpoured initially
in the Capo Ferrato area (5.0':5.3 Ma). After­
wards they extended to various sectors of
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Fig. I. - Age histogram for Oligoccnc-Miocenc vokanics from Sardinia. - N = number of dala;
I = baultic and andcsilic lavas; 2 = rhyodacilic ignimbrilC$; J = all dala. Dala .her T.ble J 4.

the Island: Monti£~ 3.9-1.6 Ma; Monte
Arci 3.8-2.8 Ma; Orosei-Dorgali 3.9·2.1 Ma
and central-southern plateaux 3.8-1.7 Ma.
The most rettnt activity, aged 0.9-0.1 Ma
is p~nt only in northern Sardinia (Logu­
dOlO) where older volcanic products also
OCCUL

In the frequency histogram of fig. 2 it
can be observed that maximum activity took
place in the interval between 4 and 2 Ma
and two periods of quiescence, respectively
at 5-4 and 2-1 Ma occurted.

Capo Ferrato

Capo Ferrato volcanic rocks are of great
interest being the oldest dated products of
the serond cycle of activity in Sardinia. The
chemical compositions of these rocks range
from mildly alkalic trachybasalts to trachyte
(BRO'TZU et aI., 1975). K/Ar determinations
(table 3 a) range from 5.9 to 5.0 Ma;
three of the four determinations cluster
around 5.0-5.3 Ma. This suggests that the
most reliable age for Capo Ferrato volcanism
is Uppermost Miocene.

MonJe Ard volcanic camp/ex

Monte Arci is a volcanic complex located
in west-central Sardinia, along the east Cam­
pidano graben faults. Fissural volcanic actio
vity characterized the Monte Arci complex,
with outpouring of lava flows mainly along
NNW·SSE and N-S trending fractures. 1be
general Pliocene stratigraphy, from the base
upwards, of the area can be summarized
as follows, from BECCALUVA et al. (1977).

3) ~hyolitic lava Rows.
4) Dacitic and alkalitrachytic lava flows.
5) Basaltic lava £lows.
Submarine pillow lavas, hyaloclastites and

volcanic breceias are interbedded with Mic­
cene marine sediments.

The last unit represents different episodes
of Miocene submarine activity.

The available radiometric data relative to
Pliocene-Pleistocene activity of the Monte
Arci complex are reported in table 3 4. The
K-Ar data range from 3.7 lO 2.8 Ma, most
of these data do not corre;pond perfectly
with the field stratigraphy observed probably
due to AI loss in the glassy rhyoUtic samples.
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Fig. 2. - Age hislOgram for Plioccne-Quaternary volcanics from Sardinia (after MACCIOTTA and SA­
VEll.t, 1984, modified).. N = number of data; 1 = strongly alkaline lovas; 2 = alkaline IOVllS;

3 = middly alkalic and transitional lavas; subalkalic lavas; 5 = all data.

The fission tracks dates for the Monte
Arci obsidians arc reported in table 3 b.
Two sets of data are considered, the conven­
tional fission tracks determinations (around
3 Ma) and the ages corrected for fading
(around 5 Ma).

The fission track corre(:ted ages fit into
the stratigraphic succession but, firstly, they
strongly disagree with the KIAr data, and
secondly, they give an excessive age for the
beginning of the volcanism, not easily ac­
counted for by field observations.

The data indicate only that thc subaerial
activity must have occurred in a relatively
short time interval comprised between 3.7
and 2.8 Ma.

Montiferro volcanic complex
Montiferro is a volcanic complex of about

400 Km~ located in central·western Sardinia
on the northeast part of the Campidano
graben at the intersection with the NE-SW
Marghine fault.

The matigraphy of the complex is detailed
in BECCALUVA et al. (1977).

The Authors have made the following
distinctions from the basis upwards:

1) An early magmatic activity, represented
by analcite basanites lava flows, mainly in
the central-western side of the complex.

2) Analcite phonolitic tephrite and le­
phritic phonolite lava flows outcropping in
the western and in the central parts.

3) Lava flows and domes of phonolite
trachyte and phonolitic compositions.

4) Basaltic lava flows.
5) Recent trachybasaltic and basanitic lava

flows.
KIAr datings arc reported in table 3 a

and range from 3.9 to 1.6 Ma for the wholc
sequcnce in agreemcnt with the stratigraphy.

Basaltic plains
Besides marc complex volcanic structures

of the Montiferro and thc Monte Arci, Plio­
cene-Pleistocene volcanic activity also built
extensivc basic lava plains in central-western
Sardinia (Planargia, Campeda-Pranu Mannu,
Abbasanta-Paulilatino) and in central- south-
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ern Sardinia (Nurri, Orroli, Gesruril, Lava
plains cover an area of about 1000 Km~.

The basaltic rocks cover a wide petrographic
and chemical range: trachybasalts, alkalic and
transitional basalts are the most abundant
prodUCTS.

Radiometric ages range, on the whole,
from 3.8 to 1.7 Ma.

Orosei-Dorgali volcanic rocks
In central-eastern Sardinia several basaltic

lava flows outcrop along a trend approxima­
tely following the Orosei Gulf coast. Basaltic
rocks, either with alkalic and subalkalic
affinity rest on Paleozoic rocks.

Radiometric data for basalts range from
3.9 to 2.1 Ma.

Logudoro eruptive centres
In the Logudoro region (north-west Sar­

dinia) an important Pliocene-Pleistocene
volcanic activity took place with products
spread widely over an area of about 300 Km2 •

The volcanics rest on Miocene sediments
or calcalkaline rocks of the Oligocene-Mio­
cene magmatic cycle. The volcanic vents are
mainly aligned along N-S and NE-SW
trending faults.

The rocks are mostly alkalic in character,
but some transitional and subalkalic ones
also exist.

Geochronological data (table 3 a) show
that the volcanic activity occurred during
two distinct phases: the older dated between
2.4 and 1.8 Ma and the younger between
0.9 - <0.15 Ma.

4) Conclu8ion8

On the basis of the geochronological re·
suits previously reponed, several points ap­
pear to be well-established, even if many
problems are still unsolved.

1) The older radiometric ages fall in the
Ordovician and are relative to acid igneous­
derived products (plutonic and volcanic)
that can be connected both on stratigraphic
age and on petrologic affinity, with the
widespread pre-Caradocian calcalkaline me'ta­
volcanics of central Sardinia (MEMMI et al.,
1983).

The igneolls activity coupled with the
fairly l'()Cval tectonic activity of the well­
known S:lrdic phase is considered good
evidence of a «Caledonian» orogenetic
event (BARCA et al., 1983).
. 2) The main features of the Sardinian

crystalline basement were determined by the
Hercynian orogeny. It developed during a
time span of 30-40 Ma; from about 344 Ma
(isotopic closure of banded migmatite, pos­
sibly corresponding to the peak of meta­
morphism) to 310-300 Ma (synchronous
closure of different metamorphic minerals
togethet with whole-rock isochron and mi­
neral ages of the main-granitoids). This
leads us to assume that the main granitoids
emplacement was contemporaneous with the
cooling of the metamorphic basement (FER­
RARA et al., 1978).

3) The uplift and denudation of the
basement, which were possibly accompanied
by the intrusion of post-tectonic leuco­
granites, were almost completed at the
momem of the emplacement (Upper Carbo­
niferous-Permian) of the post-orogenetic
volcanites (FERRARA et aI., 1978).

4) During the Tertiary widespread vol­
canic occurred in two main periods, at 32­
11 Ma and 5.3 - <0.15 Ma respectively.

The older volcanism firstly developed
between 32 and 26 Ma, and had is climax
in the period 23-17 Ma. From about 23-22
Ma the volcanism was characterized by highly
explosive ignimbritic products which accom­
panied the outpouring of calcalkaline lavas
umit the end of the volcanic cycle (13­
11 Ma).

The most recem volcanic cycle took place
from the Uppermost Miocene (5.3 Ma) and
had its peak activity in the time span
4-2 Ma. After a period of quiescence vol·
canism resumed in nonh-western Sardinia
at about 0.9 Ma and lasted until <0.15 Ma.
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