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ABsTrACT. — Geological and geochronological data
indicate that in Sardinia three main periods of
tectonism, 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 (acid volcanics and plutonics), which can
be connected with the widespread pre-Caradocian
ggw_-gmde calcalkaline metavolcanics of central Sar-

inia.

The fairly chronological coincidence between this
igneous activity and the Sardic tectonic phase is
considered good evidence of a Caledonian orogenetic
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.
Radiometricc datings support that it developed
during a time span of about 40 Ma from 344 Ma
(corresponding to the isotopic closure of a banded
migmatite) to 310-300 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 syn- to late-tectonic
granitoids). -

The intrusions of the post-tectonic leucogranites
(~ 290 Ma) possibly accompanied the uplift and
denudation of the basement, which were almost
completed at Upper Carboniferous-Permian time,
when the post-orogenetic calcalcaline volcanites
emplaced.

During the Tertiary, a widespread volcanic activity
took place in Sardinia in two main periods. The
older cycle had a general calcalkaline character,
and developed from about 32 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 paleo-European continental margin. The

younger volcanism took place starting in the Up-
permost Miocene and lasted until the Upper
Pleistocene. Volcanic products outpoured initially
in the Capo Ferrato area (5,3 Ma) afterwards
extending to various sectors of the Island (Monte
Arci 3.8-28 Ma; Montiferro 3.9-1.6 Ma; Orosei-
Dorgali 3.9-21 Ma; central-southern plateaux 3.8-
1.7 Ma). The most recent activity is present only in
the Logudoro region (NW Sardinia, 0.9 - <0.15 Ma).

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

Riassunto. — Dati geologici e geocronologici con-
sentono di individuare in Sardegna tre principali
periodi di attivitd tettonica, metamorfica e/o mag-
matica: Ordoviciano-Siluriano, Carbonifero-Permia-
no e Terziario-Quaternario.

Le pit antiche etd radiometriche cadono intorno
a 460-430 Ma e si riferiscono a prodotti di medio
grado derivati da rocce ignee (vulcaniti e plutoniti
acide) i quali possono essere correlati con le diffuse
metavulcaniti calcalcaline di etd pre-Caradociana
che affiorano nella Sardegna centrale.

La buona coincidenza cronologica tra questa atti-
vitd magmatica e la ben nota fase tettonica Sarda &
considerata una evidenza di un evento orogeretico
caledoniano, anche se nessun dato radiometrico che
supporti un metamorfismo Paleozoico inferiore &
stato a tutt’oggi ottenuto.

Il secondo periodo di intensa attivita tettono-
metamorfica e magmatica ¢ stato quello dell’oro-
genesi ercinica, la quale ha impartito i lineamenti
fondamentali del basamento cristallino. I dati radio-
metrici indicano che detta orogenesi si sviluppd in
un arco di tempo di circa 40 Ma, tra 344 Ma (corri-
spondenti alla chiusura isotopica di una migmatite
a bande) e 310-300 Ma (come indicato dalla chiu-
sura isotopica sincrona di minerali metamorfici
differenti e dalle etd ottenute mediante isocrona



58 L. BECCALUVA, L. CIVETTA, G. MACCIOTTA, C.A. RICCI

di roccia totale ¢ su minerali dei principali grani-
toidi sin- e tardo-tettonici).

L'intrusione di leucograniti post-tettonici (~ 290
Ma) fu verosimilmente contemporanea all'uplift ¢
al denudamento del basamento, che si era pratica-
mente gid completato quando nel tardo-Carbonifero-
Permiano si misero in posto le vulcaniti post-oroge-
netiche di affinitd calcalcalina.

Durante il Terziario, nel corso di due periodi,
si verificd una diffusa attivitd vulcanica. Il primo
ciclo a carattere calcalcalino si sviluppd tra 32 ¢
11 Ma, con produzione di ignimbriti e lave, all'in-
virca lungo una complessa struttura a graben con
direzione NS. Questo vulcanismo pud essere corre-
lato con una zona di subduzione immergente verso
NW o NNW lungo il margine continentale della
paleo-Europa.

Il wvulcanismo pilt recente inizid nel Miocene
superiore e prosegui sino al Pleistocene superiore.
I primi prodotti dell'attivita vulcanica furono emes-
si nell'area di Capo Ferrato (5,3 Ma) per poi
estendersi ad altri settori dell'isola (Monte Arci
3,8-2,8 Ma; Montiferro 3,9-1,6 Ma; Orosei-Dorgali
3,9-2,1 Ma; plateaux centro-mereidionali 3,8-1,7 Ma).
L'attivitd pili recente & presente solo nel Logudoro
(Sardegna nord-occidentale, 0,9 - <0,15 Ma).

Parole chiave: Geocronologia, Sardegna, Caledo-

niano, Ercinico, Alpino.

Intreduction

Geochronological research started in 1962
in Sardinia with pioneering work by FEr-
RARA, SEGRE & ToNGIorGt 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 + Post-Hercynian
volcanites) and in the Tertiary-Quaternary
(volcanic covers); no convincing Mesozoic
age has been reported up to now.

Most of the geochronological 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
three 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
1a, 1b - those relative to the « Caledonian
event »; tables 24, 2b, 2¢, 2d, 2 ¢ - those
relative to Hercynian orogeny; and 34, 3 b -
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=142-10" y ! and for K/Ar
ages A = 0.581 - 107" per year; 4; =
4.962 + 107" per year; *°K/Kie {weight
ratio) = 1.194 - 10°*; *°Ar/3¢Ar (atm) =
295.5.

1) « Caledonian » event

1.1. GRANITIC AND GRANODIORITIC ORTO-
GNEISS (table 1 a)

The 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 D1 SimpLICIO et al. (1974) on the grano-
dioritic orthogneiss of NE Sardinia yields
an age of 458 + 31 Ma, the isochron by
Cocozza et al. (1977) on the orthogneiss
of Capo Spartivento (southern Sardinia)
yields an age of 427 + 33 Ma and the one
by FERRARA et al. (1978) on the augen gneiss
(meta-rhyolites) on NE Sardinia yields age
of 441 + 33 Ma.

The initial %7Sr/*Sr 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 the geometrical position of the
orthogneiss, which lies below the Cambrian
sequence.
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1.2. ACID METAVOLCANICS
AUCT.) (table 15)

K/Ar ages of 25 whole-rock samples of
Porfiroidi (rhyolitic and rhyodacitic meta-
volcanics from central Sardinia have been
determined by CALDERONI et al. (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 modifications 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; Memmr
et al., 1982, 1983 and references).

(PorFiroIiDI

2) Hercynian orogeny

In this section we consider all those geo-
logical events and radiometric ages falling
within the Carboniferous-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 metamorphism
increase fairly regularly (CARMIGNANT et al.,
1982, 1984) from low greenschist facies to
upper amphibolite facies.

The batholith is a composite one and
consists of scanty mafic 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 (Guezzo and Orsini, 1982: CAr-
MIGNANI et al., 1984).

2.1. METAMORPHIC ROCKS (table 22 and 25)

On the metamorphic rocks two different
approaches have been used: Rb/Sr isochron
on a banded migmatite and Rb/Sr and
K/Ar measurements of separated minerals
(D1 SimpLicIO et al., 1974; FERRARA et al.,
1978).

Rb/Sr age of a Banded Migmatite

Six layers of a sample of a stromatic
migmatite from north-east Sardinia fit a
Rb/Sr isochron of 344 + 7 Ma with an
initial "Sr/%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
(D1 Simpricio et al., 1974; FERRARA et al,,
1978). Rb/Sr and K/Ar ages have been
determined by D1 Simpricio et al. (1974)
and FErRrARA et al. (1978) on separated me-
tamorphic minerals like hornblende, musco-
vite, biotite. The ages range from 319 to
284 Ma, with an average 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-eastern 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. PrutoNic rocks (table 2¢ and 2d)

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

Rb/Sr isochron ages

DeL Moro et al. (1973, 1975), were the
first 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 plutons of
similar composition.

The tonalitic to granodioritic rocks define
an isochron of 307 + 6 Ma with an initial
¥iSr/*Sr of 0.7099 + 0.0006.

Monzogranites and monzogranitic grano-
diorites fit an isochron of 302 + 5 Ma with
an initial %"Sr/*Sr = 0.7107 + 0.0008.

Leucogranites yield an isochron of 289+ 1
Ma with a (*'Sr/*%Sr) = 0.7085 + 0.0005.

More recently several dates have been
obtained on single plutons or plutonic bodies.

ScHARBERT (1978) reports a Rb/Sr
isochron of 299 + 21 Ma and (%7St/®Sr); of
0.7091 + 0.0099 on the granodiorite of
Capo Spartivento (southern Sardinia).

BarsieEr! (in NicorerTi et al., 1982)
using three mineral phases and the whole
rock obtained a Rb/Sr age of 301 + 3 Ma
on the granodiorite of Capo Carbonara
(S-SE Sardinia).

CocHeRIE (1978, 1984) performed a
Rb/Sr isochron on the monzogranitic plutons
of Buddusdo and Concas (northern central
Sardinia), obtaining an age of 281 + 5 Ma
with Sr initial isotopic ratio of 0.70962 +
0.00038.

FERRARA et al. (1980), studying the mafic
mass of Punta Falcone (north Sardinia) found
an age of about 280 Ma and (%'Sr/®%Sr)
o~ 0.708. They consider these values as the
result of chronological readjustment due to
isotopic interaction between mafic and acid
magmas.

Rb/Sr ages on biotites

Eleven biotites of the different groups of
plutonic rocks from NE Sardinia have been
analyzed by DEL Moro et al. (1975).

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

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

One biotite from the granodiorite of Capo
Carbonara (S-SE Sardinia) gives an age of
289 + 1 Ma (BarBIERI, in NICOLETTI et al.,
1982).

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

Therefore ages of all the biotites, except
those from leucogranites, are slightly less

old than those of the respective isochrons
(cfr. table 2 ¢).

K/Ar ages

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 al., 1975). The K/Ar ages
of minerals and the Harper and isotope
isochrons determined by NICOLETTI et al.
(1982) on the granodiorite of Capo Carbo-
nara are all consistently around 285 Ma
(281-287 Ma).

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

* %k ¥

It is quite clear that the Rb/Sr whole-
rock isochron results are the more reliable
for dating the Hercynian 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, «
priori, assumption that plutons of the same
composition are coeval and with the same
initial isotopic ratio.

The age of the mafic precursor as well as
that of the syntectonic intrusions still remain
open to conjecture. The only (and still
unpublished) result is that by CArMIGNANI,
DeEL Moro, FRANCESCHELLI, PERTUSATI
(personal communication) on the schistose
granite of Mount Gri%hini (central Sardinia):
age 340 + 8 Ma; (*Sr/%Sr), = 0.7080 +
0.0003.
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2.3. POST-OROGENETIC VOLCANITES
(table 2 e)

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

K/Ar measurements both on whole rocks
and minerals, spread over a period ranging
between 315 and 140 Ma (CozzupoLi et al.,
1971; LomsArpr et al., 1974; EpEL et al.,
1981) even though a critical analysis of these
results leads the various Authors to rejecting
the ages lower than 210 Ma.

CozzupoLi et al. (1984) carried out whole-
rock K/Ar analyses on various samples of
ignimbrite from Galtelll (eastern Sardinia),
collected according to the « Mellor-Musset »
criterion. Hunziker’s total isochron vields an
age of 284 + 15 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 EpeL 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 ages

About 200 K/Ar datings of Alpine age
are reported in table 3 2. Some other fission
track ages are reported in table 3 5. 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. OLIGOCENE-MIOCENE VOLCANICS
(table 3 a)

The older volcanism had a general calc-
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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; CouLon and Duruy,
1975; SaveLLr et al., 1979).

The beginning of rifting between Sardinia
and Provence is tentatively placed in the
Early Oligocene (CHERCHI and MONTADERT,
1982; Burrus, 1984), while the volcanic
activity on the Island started from about
32 Ma (fig. 1). 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 structure
both in the southern and the northern areas.

Such effusive calcalkaline activity shows
a significant spatial zonation in the period
between 23 and 17 Ma, with tholeiitic and
high-K-O 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; SAVELLI et al.,
1979), outpoured 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 13-11 Ma when the drift mo-
vements were already accomplished and the
Sardinia volcanic arc became inactive.

3.2. PLIOCENE-PLEISTOCENE VOLCANICS
(table 34 and 3 b)

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
(~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 (BEccarLuva 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. 1.
1 = basaltic and andesitic lavas;

the Island: Montiferro 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 recent activity, aged 0.9-0.1 Ma
is present only in northern Sardinia (Logu-
doro) where older volcanic products also
occur.

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 occurred.

Capo Ferrato

Capo Ferrato volcanic rocks are of great
interest being the oldest dated products of
the second cycle of activity in Sardinia. The
chemical compositions of these rocks range
from mildly alkalic trachybasalts to trachyte
(BroTzu et al., 1975). K/Ar determinations
(table 34) range from 59 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.

— Age histogram for Oligocene-Miocene volcanics from Sardinia. - N = number of data;
2 = rhyodacitic ignimbrites; 3 = all data. Data after Table 3a.

Monte Arci volcanic complex

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

3) Rhyolitic lava flows.
4) Dacitic and alkalitrachytic lava flows.

5) Basaltic lava flows.

Submarine pillow lavas, hyaloclastites and
volcanic breccias are interbedded with Mio-
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 a. The
K-Ar data range from 3.7 to 2.8 Ma, most
of these data do not correspond perfectly
with the field stratigraphy observed probably
due to Ar loss in the glassy rhyolitic samples.
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Fig. 2. — Age histogram for Pliocene-Quaternary volcanics from Sardinia (after Maccrorra and Sa-

vELLL, 1984, modified). - N = number of data;

1 = strongly alkaline lavas;

2 = alkaline lavas;

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

The fission tracks dates for the Monte
Arci obsidians are reported in table 3 5.
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 corrected ages fit into
the stratigraphic succession but, firstly, they
strongly disagree with the K/Ar 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 the subaerial
activity must have occurred in a relatively
short time interval comprised between 3.7
and 2.8 Ma.

Montiferro wvolcanic 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 stratigraphy 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 te-
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.

K/Ar datings are reported in table 34
and range from 3.9 to 1.6 Ma for the whole
sequence in agreement with the stratigraphy.

Basaltic plains

Besides more complex volcanic structures
of the Montiferro and the Monte Arci, Plio-
cene-Pleistocene volcanic activity also built
extensive 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, Gesturi). 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
39 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 Km?.

The volcanics rest on Miocene sediments
or talcalkaline 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 34) show
that the volcanic activity occurred during
two distinct phases: the older dated between
24 and 1.8 Ma and the younger between
0.9- <0.15 Ma.

4) Conclusions

On the basis of the geochronological re-
sults previously reported, 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 meta-
volcanics of central Sardinia (MEMMI et al.,

1983).

The igneous activity coupled with the
fairly coeval tectonic activity of the well-
known Sardic 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
together 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
moment of the emplacement (Upper Carbo-
niferous-Permian) of the post-orogenetic
volcanites (FERRARA et al., 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
until the end of the volcanic cycle (13-
11 Ma).

The most recent 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 north-western Sardinia
at about 0.9 Ma and lasted until <0.15 Ma.
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CALEDONIAN AGES

TABLE la
Rb&/Sr data on granitic and granodioritic orthogneiss

Rock type Sample RBppm Sfppm =TRb/=*Sr (=7 Sr/"s5r), (=THr/®igr)y, Age & Locality Raf.
Branod. orthogneiss 1014 WE 154 150 3.00 0.7290 NE Bardinia 1
Granod. orthogneiss 1018 R 151 201 2.17 0.7241 NE SBardinia 1
Granod. 1463 WR 131 177 2.13 0.7214 NE Sardinia 1
Granod. 287 WR 153 154 2.87 0.7284 NE Bardinia 1
Granod. Z88 WR 165 135 3.44 0.7301 NE Bardinia 1
Granod. 294 WR 221 148 4,32 0.7363 0.7081 $0.0012 458 31 NE Sardinia 1
Granod. 616 WR 164 204 2.32 0.7233 NE Sardinia 1
Braned. &19 WR 141 135 3.45 0.7288 NE Bardinia 1
Granod. 701 W 130 179 2.10 0. 7201 NE Sardinia 1
Branod. 904 WR 71 212 1.24 0.71463 NE Bardinia 1
GBrancd. 1075 W 119 223 1.55 0.717% NE Sardinia 1
Augan 285 WER 242 28 25.25 0.8717 NE Bardinia 2
Augen 288 WR 232 1o 22.74 0.8541 NE Bardinia 2
Augen 289 WR 2hé a4 17.71 0. 8256 NE Bardinia 2
Augen 290 WR 275 4z 19.26 ©. 8290 NE Bardinia 2
Augen 294 WR 219 58 10.93 0.7831 0.7113 20.0034 441 £33 NE Sardinia z
Augen 295 WR 224 53 12.08 0.7812 NE Bardinia z
Augen 319 MR 183 72 7.38 0.7594 NE Bardinia 2

gneis 331 R 228 55 12.10 ©.7840 ME Sardinia 2

gneiss 615 W 280 a5 18.14 0.8721 NE Bardinia 2
Cataclastic gneiss KAW1042 WR 257 29.3 24.92 0. 8650 Capo Spartivente 3
Cataclastic gneis KAW1O0S0 WR 233 52.0 12.73 0.7873 Capo Spartivento 3
Catacl tic KAW1O0S1 MR 234 &3.1 10.55 ©0.7733 ” Capo Sparti to 3
Cataclastic gneis KAW1O52 WR 213 68.1 8.97 0.T67Y 0.7122 %0.0058 427 233 Capo Spartivento 3
Cataclastic gneis KAWIOSS WR 226 55.4 11.58 0.7841 Capo Spartivente 3
Cataclastic gneiss KAWI1OS4 WR 233 s54.8 12.11 0.7864 Capo Spartivento 3
Cataclastic gneiss KAWLOSS WR 243 59.5 11.73 o.7838 Capo Spartivento 3

I = D1 Smvpricio et al., 1974; 2 = Ferrara et al., 1978; 3 = Scuarserrt, 1978. WR = Whole rock.

TABLE 154
K/Ar data on acid metavolcanics

Rock type Sample K A ag ETArL Lgf Age & o« Leocality Ref.
tnlsigh SR ok
Farphyroid SaC Wi a.16 95,21 2483 & 7 Gerrei-Sarcidans 1
Parphyroid S8 WH 5.89 93.87 275 + 8 wi-Sarcidanse 1
Farphyroid Sxh WR S5.42 B7.54 278 &+ 8 Gerrei-Sarcidanc 1
Porphyroid 6.8 W .48 85.22 286 & F Gerrei-Sarcidanc 1
Porphyroid S.B WR &.91 92,44 287 & 9 Berrei-Sarcidans 1
Farphyroid 8.C WR 4.92 90,38 296 &+ 9 Gerrei-Sarcidans 1
Farphyroid S.A WR &.24 78.52 298 & 9 1
Porphyroid SaC WR 6,17 88.%& 298 &+ 9 1
FParphyroid SaB WR 5.35 95.25 311 £10 Gerrei-Sarcidano 1
Parphyroid Snb WR 2.95 85,87 317 s10 Gerrei-Sarcidanc 1
Farphyroid Sul WR 4,24 Bé. b0 317 %10 Gerrei-Sarcidanc 1
Parphyroid Saf WR 4.52 81.25 327 10 Berrei-Sarcidanc 1
Porphyreid B>C WR 4. 65 BY.26 328 210 5 -Barcidans 1
Farphyroid Sah WR 5.57 95,14 325 #10 Gerrei-Sarcidanc 1
Parphyroid §.0 W 5. 68 95.27 326 £10 Gerrei-Sarcidane i
Forphyroid B.C WR 2.50 71.9% 329 $10 Gerrei-Sarcidano 1
Forphyroid S=A WR 3.74 88,72 341 £10 Gerrei-Sarcidanc 1
Forphyraoid S=f WR 2. 66 88.73 342 210 Gerrei-Barcidanc 1
Porphyroid §.C WA 5.79 93,17 I44 210 Gerrei-Sarcidans 1
Parphyroid Sab WR 4,27 80.22 343 £10 Gerrei-Sarcidanc 1
Porphyroid Snd WR I, b4 BE. 41 346 210 Gerrei-Sarcidano 1
Porphyroid BaB WR 4. 66 B4.94 347 210 Berrei-Sarcidans i
Forphyraoid S-0 WR =, 29 F3. 465 348 210 Gerrei-Sarcidanc 1
Porphyroid SaA WR 4.59 93.10 362 110 Sarcidano 1
FPorphyroid Sal L 2,11 73.37 363 #11 Gerrei-Sarcidane '
1 = CaLpEronI et al,, 1984, WR = Whole rock. (n//g) = nanolitres/gram (0°C - 740 torr).
TABLE 24
Rb/Sr data on metamorphic rocks
Rock type Sample LI . BrRp/eaSr (SFSr/TeSrly  (MTEr/9eSr)y Age : r Locality Ref.
Banded migmatite Z4BA WR .34 423 0.08 ©.713% NE Sardinia 1
Banded migmatite 2488 W a1 345 0.34 0.71354 MNE Sardinia 1
Band migmati 248C WR 142 257 1.80 0.7215 NE Sardinia 1
Banded migmati 2480 WR 52 356 0.42 0.7156 0.7134 £0.0001 344 & 7 rdin 1
Banded migmatite 24BE MR 115 238 1.41 0.7205 NE Sardinia 1
Banded migmatite 248F MR 78 289 0.78 0.7174 NE Bardinia 1
Banded aigmatite 248E Pl 3.4 261 0.04 0:7145 NE Sardinia 1
migmati 2486 Bt 454 5.7 247 1.7608 0.7144 $0.0001 298 & 2 rdin 1
migmatite 25BE WER 115 238 1.41 0.7205 NE SBardinia 1
Grancd. orthogneiss 163 P1 53 229 0.47 0.7152 MNE Sardinia 2
Granod. orthogneis: 163 K$ 184 31 1.69 0.7194 0.7122 304 NE Sardinia 2
Branod. orthog 163 Bt S34 2.8 S4B.49 3.0942 NE Sardinia 2
Graned. orthogneis 163 WR 131 177 2.13 0.7214 NE Sardinia 2
Brancd. erthogneiss 296 Pl 12 57 0,41 0.7223 NE Sardinia 2
Graned. orthogneis 294 ke 288 211 3.93 ©0.7388 0.7195 so8 NE Sardinia 2
Granod. orthogneis 298 Bt 809 10.2 242.30 1.7844 NE Sardinia 2
@rancd. orthogneis 298 MR 221 148 4.32 0.7363 NE Sardinia 2
Augen gneiss 290 K§ 378 71 15.28 ©.8158 NE Sardinia 1
Augen 290 Hs 790 3.946 577 3.27687 0.7473 $0.0019 306 # 10 NE Sardinia 1
Augen 290 Bt 13458 1,13 3962 18.0363 NE Bardinia 1
Augen 290 WR- 275 4z 19.26 0.8290 NE Sardinia 1
Cataclastic gneiss KAW1042 Bt 1373 3.99 977 4.705 284 ¢ 3.5 Capo Spartivento 3
Cataclastic gneiss KAW1OSa Bt 1010 5.97 482 2.723 290 & 4 Capo Spartivento 3

1 = FERRARA et al,, 1978; 2 = D1 Simrricio et al., 1974; 3 = ScHARBERT, 1978. Bt = Biotite; Kf =
Alkali feldspar; Ms = Muscovite; Pl = Plagioclase, WR = Whole rock.
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TABLE 25
K/Ar data on metamorphic rocks

Rock type Sample xK SEArL g ERARL Lo Age ¢ Locality Ref.
tnlsgh “CAryat
Amphibolite 279 Hb 0.30 3.463 71 287 Golfo Aranci 1
Amphibolite 273 Hb 0.12 1.46 54 289 Golfo Aranci 1
Amphibolite 1236 Ho 0.15 1.64 30 295 Golfo Aranci 1
Amphibelite 275 Hb 0.19 2.47 57 307 Golfo Aranci 1
Amphibolite 278 HbB 0.16 .10 57 309 Golfo Aranci 1
Amphibolite 281 Hb 0.11 1.33 27 287 1
Amphibolite B8a7 Hb 0.277 3.297 &% 2897 1
Amphibolite 282 Hb 0.21 2.58 b6 292 1
Amphibolite 280 Hb 0.43 5.29 ar 292 1
Amphibolite 283 He 0.50 b, 45 bb 308 1
Graned. erthognei 298 Bt 7.78 4.9 94 289 2 9 NE Sardinia 2
Branocd. orthognet 101A Bt 7.80 95,2 a4 289 = 9 NE Bardinia 2
Graned. erthognei 304 Bt 7.90 Fa.4 93 28% & 7 HNE Sardinia 2
Granod. orthognei 163 Bt 7.87 107. 71 319 210 NE Sardinia 2
Augen gneiss 294 Bt 4.37 52.4 76 284 2 9 NE Sardinia 2
Augen gneiss 289 Bt 7.08 90.9 as 304 & 9 NE Sardinia 2
Augen gneiss 294 L 8.83 115, 1 06 & 7 NE Sardinia 2
Augen gne z85 Hs a.84 118 an 315 £10 NE Sardinia z

1 = D1 Sivpricio et al, 1974; 2 = FErraRA et al, 1978. Bt = Biotite; Hb = Horneblenda; Ms = Mu-
scovite; (#l/g) = nanolitres/gram (0°C - 760 torr).

TABLE 2¢
Rb/Sr data on plutonic rocks
Rock typm Sampie Rbpoa  Brpom STRL/WAGE (WTEr/®aGe), (TSP ®e5r) ) Age £ ¢ Locality Ref.
Gzdieritesgrancd. B293 WR 124 201 1.79 0.7174 Ogliastra-Gallura 1
Qzdiorite+grancd. 6338 WR 121 220 1.58 0.71565 1
Gzdiori +graned. G110 WR 116 231 1.45 0.7161 1
Ozdiorite+grancd. @482 WR 148 49 8.72 0.7478 0.7099 10.0008 307 & & 1
Qzdiorite+grancd. G485 WR 145 ar 4.680 0.7308 stra-Gallura 1
Ozdioritesgrancd. GaBs WR 185 35 14.5%50 0.7728 stra-Gallura 1
Qzdiorite+sgrancd. G484 WR 167 94 8.13% 0.7314 stra-Gallura 1
Qzdiori +granod. G483 WR 195 an b5.43 0.7404 stra-Gallura 1
Monzogranitesgrancd. 6279 WR 153 a1 &.87 0.72%9& stra-Gallura 1
Meonzogranite+granod. 633 WR 198 101 5.465 0.7344 stra-Gallura 1
Monzogranite+sgrancd. 823 WR 113 142 2.31 0.7208 stra-Gallura 1
Monzogranite+grancd. Ga11 WR 136 131 3.02 0.7231 stra-Gallura 1
Menzogranite+granod. G402 WR 192 100 5.57 0.7344 1
Monzogranite+grancd. 6452 WR 110 170 1.87 0.7181 1
Menzegranite+granod. G691 WR 148 188 2.31 0.7200 0.7107 £0.0008 302 £ 3 1
Monzogranite+granod. G204 WR 134 264 1.47 0.718% 1
Monzogranite+granad. G268 WR 110 209 1.52 0.,7181 1
Honzogranite+granod. BA9S WR 154 194 2.30 o.7188 1
Honzoegranite+granod. Gagl WR 179 31 16.70 0.7870 1
Honzegranite+granod. G493 WR 229 22 30.5% 0.8397 1
Henzegranitesgranod. GA92 wWR 195 ) 8.55 0.7518 Ogliastra-Gallura 1
Leucogranite G606 WR 158 51 ?.01 0.744%9 Ogliastra-Gallura 1
Leucogranit G205 WR 218 49 12.7% 0.7611 1
Leucogranite 8270 WR 157 71 &, 37 0.7363 ©.7085 +0.0005 289 2 1 1
Leucogranite 6349 WR 2286 43 14.465 0.7483 Ogliastra-Gallura 1
Leucogranite 62 wWR 281 23 34.54 0.8504& Ogliastra-Gallura 1
Leucogranite Gass WR 578 3 536.460 2.9194 Ogliastra-Gallura 1
Granite KWALOAS MR 244 20.7 33.43 0.8519 Bivio di Chia 2z
Granite KWALO4H WR 254 19.9 36.248 0.8624 Bivie di Chia 2
Granite KWALOAT MR 234 27.8 23.95 0.8102 Bivio di Chia z
Granite KWALO48 WR 249 21.9 32.21 0.8477 0.7091 £0.0099 299 x21 Bivieo di Chia 2
Granite KWALO4A? WR 238 27.4 24.70 ©.8148 Bivie di Chia z
Granite KWALO0SE WR 244 23.1 30.00 0.8365 Bivio di Chia z
Granite KWALOS? MR 244 11.5 60,11 . FEA4 Bivio di Chia 2
Granite KWALOSL WR 253 S1.1 14.1 0.7455 Punta Pineddu -3
Granite KWALO0S7 MR 220 84.7 T.41 0.739& Punta Pineddu z
Grancdiorite KWALO04S WR 166 117 4.06 0.7289 Capo Spartivento 2
Grancdiorite KWALlO44 MR 184 115 4.58 0.7314 Capo Spartivento z
Granitoid Ti5& WR 23.5 216.9 1.247 0.71437 Buddusd 3
Granitoid T&8 WR 126.2 136.2 2,683 0.72072 Buddusé 3
Granitoid Ti24 WR 131.7 99.0 3.770 0. 72491 Buddus & 3
Granitoid 1273 WR 110,86 87,0 4,790 0.72878 Buddusé E
Granitoid T153 WR 172. % 40.3 0.75798 0.70962+0.00038 281 = S Buddusd 3
Granitoid Ti308 WR 187.9 &b.8 7.98 0. 74132 Canc 3
Granitoid Ti2%52 WR 207.5 45.2 13.33 0.76230 Caonc =
Granitoid Ti303 WR 263.0 19. &6 38.01 0.846389 Concas 3
Grancdierite - WR 92 320 o.81 0. 7125 Cape Carbeonara 4
Granodiorit o Tt o K+ 220 322 1.92 0.7174 0.708% 301 = 3 Capo Carbonara 4
Grancdicrite — Pl 10 356 0.35 0.709% Cape Carbonara 4
Rzdiorite+grancd. 6122 Bt 428 2.6 305 &£ 5 Ogliastra-Ballura 1
Qzdiorite+grancd. 8184 Bt 629 2.8 293 & 5 Ogliastra-Gallura ]
Qrdiorite+grancd. 6338 Bt 541 12.8 302 =211 Ogliastra-Gallura 1
Qzdiorite+grancd. 6132 Bt 474 4.6 279 = & Ogliastra-Gallura 1
Monzogranite+grancd. 823 Bt 802 2.2 283 = 4 Ogliastra-Gallura 1
Monzogranite+grancd. 6274 Bt &631 2.2 297 = 4 Ogliastra-Gallura 1
Monzogranite+granocd. B204 Bt 529 13.9 275 =12 Ogliastra-Gallura 1
Monzograni grancd. 6129 Bt 729 5.7 289 & & Ogliastra-BGallura 1
Monzogranite+granod. 8495 Bt 769 3.3 275 = 4 Ogliastra-Gallura 1
Leucogranite 68205 Bt 890 6.0 293 = 3 Ogliastra-Gallura 1
Leucegranite 6349 Bt 1247 5.5 298 = & Ogliastra-Gallura 1
Granite KAWI047 Bt 1082 3.23 951 4,689 293 & 3.4 Bivio di Chia 2
Granite KAM10ST Bt 1197 2.40 1309 6.020 284 & 3 Punta Pineddu F
Brancdierite - Bt 529 5.20 2WF £ 7 Cape Carbonara -

1 = DEL Moro et al, 1975; 2 = Scuarsert, 1978; 3 = CocHERIE, 1984; 4 = NicoLETTI et al, 1982.
Bt = Biotite; Kf = Alkali feldspar; PI = Plagioclase; WR = Whole rock. .
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TABLE 2d
K/Ar data on plutonic rocks

Aock typw Bample K A g ECTARL L4 Age & & Locality LU
tnkig) “=Ariat

Diorite D e 1.41 16.3 92 273 ¢+ S Barbagia )
Disrite Dw Ll 1.18 12.0 79 248 & & Rarbagia 3
Fi L .94 33.8 92.0 208 &+ & Ogliastra 2

F2 Ll 3.93 33 1.3 218 & 7 Ogliastra 2

a3 . 4.00 IT.4 B88.0 226 & T Ogliastra 2

Graniteid [ 1] Ll 2.97 26.1 87.0 213 & & Ogliastra Barbagis 27
Branitoid Fi ns &.31 7s.0 2.0 274 & ¥ Ogliastra Barbagis 2
2 ns &8l SZT.1 0.1 192 & B Barbagia 2

83 L T.28 78.9 2.8 280 & B Barbagia 2

Fi Bt 2.82 26.9 9.8 I30 & & 2

F2 L 3.a9 38.5 82.3 2564 2 B E

(] (13 1.70 7.8 s5.0 142 & 8 2

Bt A.a9 44.3 2.0 238 2 7 2

e 10.33 100.0 7.9 233 &+ 7 2

L 8.40 83.2 94.0 237 & 7 2

e .13 B8.1 5.3 232 + 7 2

" 7.03 1.1 1 7e L] 3

B 7.24 92.0 3 300 2 9 Sallurs 3

Monzegranite " T.88 as.e ar 247 2 B Ogliastra Galiura 3
Leucegranite | 1 7.3 ar.7 a3 285 2 B Oglisstra Galliura 3
Gransdierite LiJ 11.10 131.4 Ta.85 281 2 @ Capo Carbonars 4
Gransdisrite - 4.38 =2.33 T7-21 IW\4 2 B -
Grancdisrite " T.354 f1.30 83.13 287 2 7 L]

1 = CozzuroLr et al, 1971; 2 = CoxzuroL! et al, 1972; 3 = DeL Moro et al, 1975; 4 = NicoLETTI
et al.,, 1982. Bt = Biotite; Kf = Alkali feldspar; Ms = Muscovite; WR = Whole rock; (nl/g) = nano-
litres/gram (0°C - 760 torr).

TABLE 2¢

K/Ar data of post-orogenic volcanites

Rock twpe Bample K A ad IR gt Age & « Lecality L LR
tnlsgh “=Rrgos

Subvelcanic arlatite 0. R 5.0 as 258 & S 1
Subvelcanic atite . wE 18.2 7s 213 2 3 1
Rhyelitic ignisbrite wf 40.8 had 273 2 35 1
Rhyslitic ignisbrite WA 42.3 Lad 250 = 3 1
Rhyslitic ignisbrite L 9.8 5 255 2 S 1
Ca R 37.0 &4 260 & 1
" R 35.3 L1} 250 & & 1
Ry €1 He R 42.7 5% 230 &+ 3 1
Ahyelitic lava Tam WR 32.2 & 223 s 4 Barbagis 1
Alkalirhyelite 8. Ll S0.6 97 202 & & Hurras z
Alkalirhyelite Ba R Ti.0 w8 201 & & Murra 2
Alkalirhyeiite L0 Ll S8.7 97 209 2 & Nurra 2
Pyroclastice R B8.9 240 & ¥ 2
Rhyslitc ignisbrite R 8.0 230 2 S 2
Rhyelitie ignisbrite WR °7.1 254 &+ 8 2
Rhyslitic ignisbrite R 91,5 220 & 7 2
Quartz=latitic lava WR 92.9 225 a 8 2
Cua - WR 0.5 223 & & 2
Latitic lava il 8s.0 202 a2 7 2
Latitic lava MR 8.0 239 &+ 9 2
Rhyodacitic lava HR 84.0 279 2 5 Sule 2
Rhyodacitic WR B8z.0 221 2 & Buleiw 2
Ignisbrite 93 303 & 9 Nurra 3
Ignisbrite 9% 249 & 9 Nurra 3
lgnimbrite LE] 302 2+ @ Nurra 3
tgnimbrite WR 7 247 a8 7 Gallura 3
Ignimbrite Fs Ll 211 & & Gallura 3
lgnimbrite Fs a7 226 & & Ballura 3
Ignimsbrite Fu+ L4 258 a2 7 Ballurs 3
lgnisbrite Fu+O 98 287 a2 7 Baliura 3
Ignimbrite G+Fu T 262 & 9 Gallura 3
lgnimsbrite FeOz Ll 249 & 7 Balluras 3
i Fedz P& 260 &+ 9 - *
Andesite Th Pl -5 264 2 8 3
Andesite Th Bt a7 301 a @ 3
Ignimbrits L1} ) 83 265 4 7 3
Ignimbrite Lad Fs 1 247 a B 3
lgnimbrite 181 rl 8& 287 3
183 Pl &5 297 ali 3
183 Cipt aT 140 & 8 3
Ignimbrite (§-11 Falsz 70 296 & 9 3
Ignimbri i58nm  Fedz 1.19 a7 268 & 8 Talana 3
Ignimbrite 195. Fala 1.30 3 264 & B Talana 3
lgnimbrite 133 BeCl 2.18 Ba 307 « B Talanas 3
Ignimbrite 158 Pl 0.311 &1 287 210 Talans 3
lgnimbrite 139 (21 0.336 &1 315 alt Talana 3
lgnimbrite 140 Pl 1.85 86 213 a 8 Hente Ferru 3
lgnisbrite 141 Falz 2.44 2 258 & B Hante Ferru 3
lgnimbrite 2/ e 4.33 8.5 260 = B 1t 4
lgnimbrite 22 2.8 202 2 7 4
273 5.4 2%0 & @ “
341 3.1 282 = -
32 Bi.1 240 2 4
3/3 1.8 2am7e “
7/ 80.3 232 & -
72 4.5 290 a .
7/3 89.7 272 * 4
Ignisbrite 1001 B4.7 221 = a
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TABLE 2elcontinued)

Rock type Samsple K bl L LT L Age ¢ Locality Ref.
inl /gl AAry e

lgnimbrite 1072 WR 4.08 43.50 8&.8 255 &+ 8 Galtelll L

lgnimbrite 1043 WR 3.79 35.77 B6.8 228 & 7 Galtelli 4

Ignimbri 1171 WR 3.6 45.03 20.8 290 4 9 Galtelll 4

lgnimbrite 1172 WR 4.09 45,80 1.8 2587 + 8 Galtelli 4

Ignimbrite 1173 WR T84 42,02 1.3 273 & 8 Galtelli 4

1 = Cozzurorr et al, 1971; 2 = Lomsarpr et al., 1974; 3 = EpeL et al., 1981; 4 = CozzuroLr et al,
1984. Bt = Biotite; Cl = Chlorite; Fs = Feldspars; Ms = Muscovite; P! = Plagioclase; Oz = Quartz;
WR = Whole rock; (#l/g) = nanolitres/gram (0°C - 760 torr).

ALPINE AGES
TABLE 34

K/Ar data on Cainozoic volcanics

PLIDCENE-PLEISTOCENE VODLCANISH

Rock type Sample xK LT R S LT R Age & Locality Raf.
in1sg7 ~earpap

Btrongly alkaline lavas

Basanite LLio WR 1.29 ©0.103 bl & 2.08 & 0.08 Logudorso 1

LLT4 WR 1.28 0.118 b4.5 2.31 2 0.09 Leguders 8

371 WR 0.58 0.0488 22.9 2.14 & 0.2 Logudoro =

) - * 0.0535 26.8 2.37 & 0.2 “ "

iz] = = 0.0555 21.9 2.45 & 0.2 iy e

ALTE WR 1.57 0.185 39.3 2.7 a2 0.2 Montiferro 2

LLS&E Bt 5.40 0. 640 21.0 I.08 & 0.19 Lagudors 8

Analc. teph. phonolite BL3 WR 4.48 0.5867 79.0 3.3 s 0.2 Montiferro 2

Alkaline lavas

Trachyb AASs WR 2.22 13.8 + 0.02 Legudore 8

LLBS WR 2.16 == Leguders 8

s81 WR 2.33 1.8 + 0.10 Logudoreo z

LLTE WR 2.44 44,6 4+ 0.04 Logudora 8

ASZO WR 2.08 12.9 x 0.2 Logudors 2

A0 WR 2.34 14.6 4+ 0.09 Logudoro 8

Trachybasalt Ado4 R 2.29 25.5 t 0.06 Logudore 8

AL t 882 WR 1.81 bt + 0.1 Logudoro 2

Trachybasalt AdBD WR 2.27 3.7 + 0.3 Logudore 8

Trachybasalt LL92 HWR 2.42 16.% t 0.07 Logudera 8

Hawaiite AAST WR 1.48 1.3 + 0.1 Logudoro 2

Hawaiitae LL&D WR 1.50 53.0 & 0.08 Legudera a

Hawaiite ALLLT MR 1.29 440 + 0.08 Logudoro a

AdEL MR 2.81 75.2 £+ 0.08 Campeda L]

- WR 1.39 19.0 t 0.08 Orosei-Dorgall 12

——— WR 1. 46 9,2 %+ 0.15 Orosei-Dorgali 12

Hawaiite A412 WR o.82 48.9 2 0.1 Logudoro 2

Trachyb L Vel WR 3.00 25.3 & 0.2 Hantiferra 2

Alk. b WR 1.71 16.9 + 0.08 Orosei-Dorgali 12

. WR H 22.1 £+ 0.08 ) L .

Trachyb 1t WR 2.59 41.0 0.2 Logudoro 2

Trachyb 1t WR 2.54 23.0 + 0.12 Logudoro 8

Alk. basalt MR 1.67 27.0 % 0.12 Campeda 8

Trachyb 1 WR 2.10 73.9 t 0.1 Hontiferro 1

Alk. b t ——— Wi 1.62 9.4 £ 0.17 Baun 12

Alk. bamalt i MR 1.53 17.5 & 0.11 Oresei-Dargall 12

Trachybasalt LLYE WR .32 75.0 + 0.11 Campeda a

Phonolite 100 WR b.18 22.00 2 0.1 Hontifarre ]

y - - . 42.80 0.1 . s

LLg9 WR 2.48 64.9 : 011 [ da a8

= WR 1.73 17.4 £ 0.12 Oromei-Dorgali 12

LL3& WR 2.34 37.5 + 0.12 Logudoro a

LuBs WR 2.43 68,7 £ 0.10 Logudore 1

20F WR 2.63F 76.8 £ 0.1 Hantiferreo 2

MOTY WR 2.57 57.6 * 0.09 Montiferro 1

MOTS WR 1.43 82.2 + 0.2 Mantiferro 1

el WR 1.44 10.4 & 0.19 Canyon Orosei 1z

Basalt 14 Pl 0.344 20.2 + 0.19 Binis %

Trachybasalt Lus? W 2.73 34,2 + 0.08& Logudare 1

Basalt —d WR 1.98 6.9 + 0.32 Canyon Orosei 12

", . - - B8.& + 0.28 o L =

Alk. basalt A2as WR 3.04 72.0 £, 0.2 Hontiferro 2
Mildly alkaline & transitional lavasm

Hildly k. basalt Al1L4 W 1.93 €0.026 - <0.29 Logudoro 8

Mildliy alk. b t LL1Y WR 0.81 £0.011 - €0.31 Logudere 8

Mildly alk. b t AL113  WR 1.49 0.051 0.78 & 0.04 Logudoro -]

Mildly alk. b t AKOB WR 1.54 0,088 0.9 & 0.4 Logudoro a

Tristanite Lues WR 3.86 ©0.28 1.85 ¢ 0.08 Logudars 1

Trans. basalt A240 WR 0.77 ©0.082 2.7 & 0.2 Hontiferro 2

Alkalitrachyte MHR119  Kf b4z 0. 648 2.7 & 0.15 Monte Arci &

Mildly K. WA 1.67 0.1684 2.84 & 0.3 Oromei-Dorgall 12

Hildly alk. b WR 1.98 0.225 2.9 = 0.2 Hontiferro 2

Trachybasalt WA 1.5% 0.178 2.95 & 0.10 Dualchi ..

Hildly alk. basalt LL10Z  WR 1.57 0.180 3.00 & 0.12 Campeda 8

Trans. basalt ——— WR 1.41 0. 148 3.06 & 0.14 Orosei=-Dorgali 12

o) S ol j L 0.171 3.12 & O.14 o - "

ARZ R 1.15 0.15 3.30 & 0.0% Honte Arci 1

ARL WR 1.00 0.13 3.39 & 0.08 Honte Arci 1

———— WR 1.81 3.46 & 0.23 Oromei-Dorgall 1z

= & 3.66 & 0.21 ¥ ! [

CF2 WR 2.45 5.0 1 0.2 Capo Ferrato 2

CF10 WR 4,13 5.2 & 0.2 Capo Ferrato 2

58-260 Fs 0.8567 5.32 & 0.18 Capo Ferrato -

59-259 Fs 3. 44 5.87 & 0.17 Hontw Ferru -

- w " 5.90 & 0.17 L .

1524 WR 0.83 0.0802 12.18 2.48 & 0.2 [ da £l

S5-286 WR 0.840 0.0BbE 12.3 2.59 2 0.11 Giara di Gesturi es

3 * " x; 0.0842 7.92 2,67 & 0.2 . .

Sub. Basalt S8-213  WR 1.06 0.100 12.4 2.87 & 0.12 Bosco di Burgos e

andesite LL11%  WR 0,67 6.077 18.9 2.85 & 0.20 a

ite A43Y WR 0.95 0.110 28.0 2.86 & 0.14 a8

HEa WR 3.43 0.381 z 2.9 & 0.2 Conca de Mesu 2

andesite Adas WR 0.89 0.108 3.1 2 0.5 Campeda ]

1t IGF WR 1.02 0.123 .1 & 0.2 Hontiferre 2

NHR&E  WR 3.02 0.374 3.2 & 0.1 Honte Arci &

it AR WR 0.93 0.12 3.29 & 0.0% Honte Arci 1

t MMR130 WR 0.75 0.0%8 3.3 % 0.2 Honte Arci &

Rhyolite HHRSS  WR 4. 49 0.584 3.34 & 0.2 Honte Arci &
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TABLE 3a (comtinued)

Reck type Sample = TOArLag XITARL L4/ S Ewcaliiy Bt
inl/g “TArtet
PLIODCENE-FLEISTOCENE VOLCANISRN
ans R 0.78 0.10 78.8 3 s 0,13 Mants Arci 1
nRRs1 Lol 4,83 o.818 [ 3 £ 0.2 Mante Arci [
B3 L] .14 0.151 .9 3 " 0.3 Mentiferre 2
SBA el 0.71 0.09S .2 3. * 0.3 Mentiferre 2
nRRZA MR 0.0 0.122 = 3.7 a 0.3 HMentiferro &
AMRIL R 1.08 0.154 3 3.7 a 0.2 Ments Arci .
nmAle  we 0. 44 0.063 .5 3.8 s 0.4 Marailia -
SEL1 e 0.3 0.140 10.8 3 i 0.34 Marsilla e
) - = 0143 10.4 3.9 s 0.24 - -
OLIBOCENE-RIOCENE VOLCANISH
Calcaluvaline ignisbrites
ignimbrite 55-7%8 Fs 0.3 Monte Marcac -
# > * 0.3 - - -
Rhyelite 2 -h 0.5 Gallura -
Ahysdacitic imbrite 1473 R 1.0 Monte Rurzunis s
Bhyslitc pusice Ba L 0.2 Hente Trasssu L]
u - - . 0.2 -
te 12 - 0.9 Ballura -
ignimbrite 1430 CL 0.4 Punts Tribides s
- - - o8 . - -
Rhyolite v W 0.9 Ballurs 4
Ahyelitic ignisbrite G4s33 wh 0.7 Hontiferro 11
Ahyelitic ignimbrite CP133 L] 0.7 Legudera 11
Upper ignimbrite 133 Wt 0.8 4
Upper ignisbrite 145 L 13 0.3 L
- - - - 0.8 -
- - - - 0.8 =
Upper ignimbrite 143 Pl 0.8 b
Upper ignimbrite 1as Fl 0.5 L4
5 " a "l 0.5 »
Upper ignimbrite o7 rl 0.5 9
Upper ignimbrite 148 Pl 0.5 :
Tudis 134 (13 0.5 L4
Dacitic ignimbrite HC36 Wit o 1
Mi-K dacitic ignimbrite B8-200 Gs O. 4 i
1 2 Pl 0,7 Ld
to3 (13 0.8 9
1 Pl 0.7 L
Hi-K Dacitic ignimbrite 88-204 Gs 0.6 ..
. o ¥ ¥ Wi 0.8 L g
Ignimbrite ] "1 0.9 Castelsardes 9
Hi=K dacitic ignisbrite SS-20&4 Ow 0.7 Cape Marargiu ..
Lowsr ignimbrite na ” 0.8 Cape Maragiu A

Calcalkaline lavas

Andesite 11 L 0.2 Monte Larenta L]
- - - 0.2 - - -
20 e o Monte Maggiore s
i - 0. - - -
662 WA Ok Cimmrri 1
30 Ll 0.2 Fonte Munsigu s
s - 0.2 - -
as137 - O.& Faulilatine L)
ARALIA uR Mante Arci -
MRRLOE WR o.8 Monte Arci &
w40 L Mente Tilsassre s
- - 0.2 - - =
Dacite TS L] Mante Frusciu =
Andesite 1139 L 1.59 Fante Pedru s
- - - - s - - -
Tersinal andesite 132 " o Hrmana v
- - - H 1 - -
Ancesite as138 - L4 FPaulilatine LE)
Anag te 38 e o, Serse 3
Andesitic §low S5-228 MR o Arcusntu -
Upper andesite ) (2] a v

Andesite S5-217 MR o Funesa

Ana. tic flow S8242 (] o Mente Perdose

- = on o - -
tic doas S8-257 wn 0. Biba
L o Fa 0. -
] o 0. Anglona

wite 23 WA 0. Fontrasta 9
pu! - " o. 2 -
Andesitic flow S8-229 Fs 2.03 [ Murscci -
- - 0 R 0.943 0. i =
alt ATLS [ 0. 81 0. Marsilla 11
Upper andesite 27 [ o, Padria 9
Andesite &% r1 0. Perdasius b
Andesite a1 WR 1. Chiaramonti 3
Andesitic flow B88-230 MR 0. Padru Atzei ke
Upper andesite 30 (2] 0. Bosa L
Dasalt ARIL Ll 0. Arcusntu 11
Andesite 39 W Borsa 3
Andusite [:1-3] WR Cinmrri 1
Andesite 1444 WR Punta Tribides ?
Andesite SEL0 Wi Harmilla 10
3 CL 1
85-243 wR -
a Pl L
- Pl -
118" [ L
1862 A Cape Marargiu -]
Andesite 1433 e Capo Marargiu s
Andesite s Pl Castelsarde .
Andesite SE8 wh Rarmilla 1]
Andesite T e Sarrech 11
Andesite S84 - Cinmrri i
Andesits nOs7 -l Honastir 11
Andesite 11 (2] Castelsarde b
Andesite Sma L Lurs i
M!.Ial. 75 L) Ferdasius b
Basale 1864 e Cape Marargiu 5
Lower andesits " L] Banar: -
- - - 1 - =
28 -_ Sarrech 11
Fad - 3
13 Pl L]
ROS3 - 1
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TABLE 3a (continued)

Heck type Gample x

ink s

ODLIBGOCENE -NIOCENE YOLCAMISH

Micrediorite 3 - 1.18 1.3320

= » oy .18 1.273
Andesite BEL el .71 1.893
Andesite SES Fa 2.43 2.710
Bacitic deme oI2is Fs O.541 O.ssa
Andesite 147 k1 ©.274 0.333
Andesite 7L L 0.311 0.843
Farphyrite 108 1 o.179 0.227
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Ay g TR g age 4w Lecality Bt
tot
5.5 28.4 2 1.3 alghers 7
77.1 2.6 & 1.3 — -
54.9 28.3 = & Ciswerri 10
38.4 8.4 3 & Cinmrri 10
1.7 30.2 & O.% Acguafredsa -
5.2 31.2 & 1.1 Osile v
83.0 32.1 s 0.9 Siligua -
0.9 32.3 8 1.3 Valverde -

1 = BeccaLuva et al, 1983; 2 = BeccaLuva et al, 1976-77; 3 = BeLLon, 1976; 4 = Brotzu et al.,
1975; 5 = Couron et al., 1971; 6 = D1 Paora et al, 1975; 7 = Giraup et al, 1979; 8 = MaccrotTa
and Saverir, 1984; 9 = MonTioNY et al., 1981; 10 = Saverrr, 1975; 11 = SaveLut et al, 1979; 12 =

Saverrr and Pasini, 1973; ** = Civerra, Unpublished data; Br = Biotite; Fmr = Femic
: Hb = Hornblende, Kf = Alkali feldspar; PI = Plagioclase;

Feldspars; Gn = Groundmass; Gs = Glass

fraction; Fs =

WR = Whole rock; (»!/g) = nanolitres/gram (0°C - 760 torr).

TABLE 3 6
Fission track data on Monte Arci volcanics

Rock typw

Dbeidian
Obsidian
Dbsidian
Obwsidian

ELT
LG

SBas
Obsidian a8
Perlite
Dbsidian
Cousidian
Obsidian
Dmidian

134
i8a
184
188

T
U= daR=O= =
HuBNENsBESs T
s benE -

0000000000 =
sumusmuan
oa

HOHE WG =

Te 2 & Lecality Ref.
— Uras guarry 1
4.59 & 0,28 Uras guarry 1
S.14 a 0.38 Uras auarry i
4.77 & 0.34 Uras auarry 1
5.27 a 0.27 Uras guarry 1
5.30 2 0.%0 Uras guarry 1
5.29 & 0.33 Fira inferta 1
— 1

1
1

[
Perdas Urias gquarry

1=BiGazz1 et al.,, 1976, T.=Apparent age; Tr=True age (size method); Tr=True age (plateau method).
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