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K-A, AGES OF MONTE ARCI VOLCANIC COMPLEX 
(CENTRAL-WESTERN SARDINIA) 

RIASSUNTO. - Nella Sardegna Cenno-Oceidentale, la regione dO';e attualmente affiorano 
sedimenti marini oligo-miocenici e depositi continentali quaternari (Trexenta. Marmi\1a e Cam· 
pidano), rappresenta un esteso graben a direzione NNO·SSE. In questa area si sono avute mani­
festazioni vulcaniche durante il Miocene medio e durante il Plio-Pleistocene. 

Il Monte Arei è un complesso vulcanico allungato in direzione N·S situalo sull'asse mediano 
di questo graben continentale teniario. I nuovi dati geocronologici e il rilevamentO geologiro 
indicano l'esistenza di due distinti periodi di attività vulcanica: il primo, di età medio-miocenica 
(15, 16 milioni di anni), è rostituito da prodotti sottomarini di affinità calco-alcalina, mentre il 
secondo (3,5·3 milioni di anni), è rappresentato da eruzioni fissurali subaeree di lave subalcaline 
associate a prOOoni di tendenza alcalina più marcata. Il vulcanismo calco-alcalino non è geneti . 
camente legato alla formazion e della strultura distensiva principale che probabilmente pr~sisteva 
a!!'inizio dell'attività vulcanica. 

La tettonica Plio-Quaternaria legala a!!o sprofondamento del Mar Tirreno è probabilmente 
responsabile de!!a form azione del graben del Campidano sensu strictu; si ritiene che questa re­
cente altività tenonica distensiva sia anche correlala al vulcanismo subaereo rccente del Monte 
Arei e di alue aree de!!a Sardegna. 

ASSTIIACT. - In CentraI-Western Sardinia the region presently occùpied by Oligo-Mioccne 
marine sedimenls and by Quaternary rontinental deposiu (Le. Trexenta, Marrnilla and Campi­
dano) is an important NNW-SSE graben structure. This area has been the site of volcanism 
during Lower and Middle Miocene and during Plio-Pleistocene times. 

Monte Arei is a vokanic oomplex set along the median axis of Ihis Tertiary oontinenlal 
graben. 

New geochronological data and field evidences indicale two distinct periods of volcanic 
activity. The former is Middle Miocene in age and represented by submarine calc-alkaline basic 
lavas whilst the laller is Plio-Pleistoccnc and represented by subaerial fissural eruptions of 
subalkaline lava·t'1ows associated to more alkaline products. 

The calc·alkalinc volcanism is nOI related wilh the formation of the main graben slructure 
whkh probably pre-existed in this part of Sardinia_ 

The Plio-Quaternary lcctonics related to the foundering of the T yrrhenian Sta is probably 
responsible far the formation of thl' rCCent Campidano s.s. graben. This recent tensional teçtonic 
aClivity is also responsible for the Monte Arei subaerial volcanism and far that of OIher areas 
of Sardinia. 

(* l Istituto Internazionale di Vukanologia, C.N.R., Catania. 
fU) Istituto di Mineralogia e Petrografia, Università di Pisa. 
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Inlroouclion 

Monte Arei is a Late Teniary volcanie eomplex loc:ued in ~ntral-\Vestcrn 
Sardinia about 20 km SE of the town of Oristano. Il is e10ngated in a roughly NS 
direetion for about 25 km while iu averagc width is of about 6·7 km. T his volcanie 
complcx rcaches a maximum c1evation of Rl2 m. a.s.I . IO thc West, while IO the Easl 
ilS produets are not found :lt an c\cvation less than about 500 m. a.s.I .. T he IOtal 
surfaee of the Monte Arei volcanie eomplcx is of about ISO km ~ . 

Some geologieal and petrochemieal data of the western part of M. Arei volcanie 
eomplex have already been gi ven by Washington (1913). Descriptions of the geology 
of part of the eastern border of M. Arei ea n be found III Alzeni (1958; 1959) whilst 
Maeeioni (1%5) has described some Miocene volca nic produets outeropping in the 
Marmilla area (E.ast and South-E..1St oC M. Arei). Geologiea l maps al a suffieiently 
delailcd scale as well as geologie and slratigraphie descriptions of the M. Arei 
volcanie eomplcx as a whole, are stili lacking. Although some geochronologieal 
data eOllecrning M. Arei and othcr volcanic produets of this l'art of Sa rdinia are 
presently available (BIGAZ?! cl al.. 1971; BELLUO:>.IlNI Ct al., 1970; C!\'ETIA personal 
comunie:llion), thc stratigr:tphie relations existing among the different produets of 
M. Arei and the oldeT ]avas outeropping in this area are not satisfaetorily dear. 
A sum ma ry of the volcanology and tectonies of M. Arei volcanie eomplex together 
with lO new K-Ar ages of the Iavas of this area are presented in Ihis paper with 
the purpose LO Ocner ddine the m:lg matie events which oceurred in this pan of 
Sardinia sinee Middle Tertiary up IO Pleislocene. 

T Cj·lonic 8cHi ng 

The palcowie basement of Ihis l'art of Sardinia is affceted by a s)'stem of 
NNW ·SSE normal fauhs whieh have produecd a typieal graben strueture: the well 
known Ca mpidano graben. However il has to be pointed Out that the Campidano 
(s.s.) grahcn, although more depresscd and bener defined, represents ,he western 
part of a more important graben struetu re corresponding lO a region prcsently 
oeeupied hy Oligo-Miocene marine sediments and Quatcrnary eontinemal deposits 
(Marmilla, Trcxenta and C1mpidano ilsclf) (Fig. 1). This main strueture al re:tdy 
existed in Late Oligocene time whilst the Campidano s.s. graben is the result of a 
more intense teetonie aetivity whieh atlccted asymmetrie:tlly this area during (ae· 
cording to PECORINI and PmIESANo-CHEIIClIl, 1%9) Plio-Plcislocene time. At its 
Northern limi, the C1mpidano-Marmilla-Trexcnta graben is int errupted by a system 
of NE.-SW trending lineaments; at the intersection betwcen the two main teetonie 
dircctions (NE-SW and NNW-SSE) a Plio.Quaternary al kaline volcan ic eomplex 
exists: Montiferru. M. Arei is localed nOl far from the north.western limit of Ihis 
st rueture and il has always hecn ennsidc:red (\"'ASHI ~t.TOS, 1913; ATZENI, 1959) as 
borderin~ IO the NE thc Campidano gr:lben. This. in faet, is its position if one 
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Fig. 1. - Stratilo[raph" ·;1rlluural skcteh map of Sooth-Western Sardinia 
(after T. Coco"'", 1973. modifie<I). 
l) Pre·Tertiary ba~m(nl: 2) Lo-.ver·Midd1e Miocene cak·alkaline volcanics; 
3) Tenia,y "'-... Iiment" 4) Pli<>-Plcistoccne vok~nics: 5) <)ua!crn:u-y con­
tinental deposi,,: 6) Majur falllts. 
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lakes into account only the youngest strueture (i.e. the C1mpidano S.s. graben). 
However considering the real extension of the graben as a whole, aetually M. Arei 
must be considered as tectonitalJy set along the median axis of the main strut ture. 
The presente of the more depresscd Campida no s.s. graben makes the western part 
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fiJl. 2. - GroIogical skclch m~p ollhc Monte Arçi vokanic wmpl"x, I) Mioccnc marine 
~imcnu wllh pillow_bns .. od hyaloclastilcs intc:rcalatÌ<>ns; 2) Pillow-bteoci,u w;th minor 
hya lodallilcs; 3) Rh)"oIi lic: Iava.Rows; 4) Alkali·trach)'tic bva·ROWI; S) Latitic lava-ftow.; 
6) Bualtic lava·Aows: 7) Quatcrnary continental deposit.; 8) N'ormaI bu!ts; 9) VolC2nic 
neck.: IO) Major dih.! Il) K·Ar age s;l.mples location. 
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of M. Arei rathcr o.hrupt with difTerence of elevo.tion from thc top to the bottom 
of more than 700 m. Thc crosion has consequc ntly cut deep narrow strca m valleys 
in this p:m of the vokano. On its eastern part, on the cont rary, the difference of 
elevation between the top and thc base is much less importanti in fact here the 
morpholob'Y is that of :11\ o.lmost Aat plateau. 

Monte Arei is not the only vo\canic manifcstation which occurred in the Cam­
pidano-Marmi!la-Trexenta area during Tcrtiary and Quaternary limes. In fact 
in lhis region vo\canic activity in bolh submarine :lnd subaerial environments has 
been rather import:lnt during Lower_Middle Miocene and during Plio-Pleistocene 
as testified by Monte Arcuentu, Sarroch, Ruinas, Marmillo., Trexento., Gesturi, Isili, 
Struv ina and other minor outcrops. 

Volcanological and pelrographic oudine 

Monte Arei is not an individuai centraI vo\cano but a complex, although small, 
ro.nge of fissu ral produets mai nly genero.ted by eruptions along NNW-SSE and N-S 
trending nssures. No centers of activity are clearly visible with the exception of two 
basaltic necks probably relatcd IO the last eruptions (Trebina Longa and Trebina 
Lada). The M. Arei volca nic complex is affected by faults and fraclures mainly 
panlle! lO the maio teetonic trend of this part of Sardinia (i.e. NNW-SSE). Some 
of the NNW-SSE norma I faul ts clearly cut even thc youngest producLS of M. Arei 
indieating that the tectonies of Campidano area has been active also in very reccm 
time. Some other faults with an approximate E-W direction also cxist. Some fau lted 
blocks are slight1y tilted t-Owards tbe Campidano graben. Positive dykes are ralher 
eommon and some of them (h Murus, Acquafrida) are very spectacular, sticking 
out for about nve-ten mcters or more, elongated in a Zig-Z.1g pattern for about 
l km in a N -S dircction. At M. Arei the lava Aows rt"present the majority of thc 
volcanie produca, pyroclaslic materia ls outcropping only as rare localized lenses. 
Lava domes seem la be absent cventhough among the rhyolitic fo rmation some 
dome shaped hiHs are visible: most of them have been recognized as eroded thiek 
lava Aows and only for few others tht:re are not suflicient elements (owing to the 
thick vegetation cover) to state whether they are lava domes or remnants of eroded 
flo\Vs. 

The cbemistry of M. Arei is stili poorly known and the geological sketch map 
of fig. 2 is mostly based on field observations and preJiminary petrographic study. 
Therefore, tbe nomenclature adoptcd has to be regarded as an indicative one . Several 
stratigraphic units ean be recognized. From the base LO thc top they are: 

1) submarine pillow lavo.s and hY:lloclastites interbedded with Mioce ne marine 
sediments; 

2) monogenic volcanic breccias (submarine brecciated pillow lav.as with minor 
amount of hyaloclastites); 



186 

3) rhyolitie lava Aows; 

4) alkali-traehytic lava Aows; 

5) .latitie. lava Aows; 

6) basaltie lava Aows. 

The lowest two units represem dit1erent episodes of submari ne activity. Unit l 
is that of a typical submarine basaltie aetivity with pillows, hyaloclastites and marine 
scdimenls indieating a rclatively deep basino Unit 1 gradually ehanges upward into 
unit 2 which is mostly constituted by brecciated pillow-l::av3s without, espeeially in 
its upper pans, marine scdiments and with very scarce hY310ciastic materia!. Unit 2 
probably resulu from aetivity 3t 3 depth shallower with respe<:t tO that of unit t. 
A simi lar tra nsition, eventhough eoncerning explosive hyaloclastites, has ~n 
observed (DI PAOLA, 1973) for Linosa submarine bas.1ltie produets. It has to ~ 
noted thm this pillow-breeeias formation has exactly the same ficld eharaehteristics 
of the M. Areuentlt breccias (Western border of the C1mpidano gra~n). The 
submarine products of M. Arei have bcen unconformably eovered by subaerial 
rhyolitic lavas after a long interval of subaerial erosion. These rhyolites occu r in 
two distinct facics: a lithoidal one which is the most abundant and a perlitic one 
with frcquent hlaek compact obsidian cores. Rhyolites in the nonhern aod eastern 
pam of M. Arei are covered by thie k Aows of pyroxene porphyritie .Iatites. C). 

80th latites and alkali-traehytes sometimes show a vitrophyrie faeics at the base 
of the Aow, while only latites sometimes show a pcrlitic facies at the top of the Aow. 
This perlitic facies of latitcs is vcry similar lO that of rhyolites. Stratigraphic rclations 
oetwcen alkal i-trachytes ~\Od latites are nO{ dear. Only in one pIace (near Paris 
de Benas) the tWO lavas meet, but there is not enough evidenee to state which one 
covcrs the other. 1t is likely that Ihese two diflerent types of lav:lS have been erupted 
during the same period of aetivity, but from different eenten. Aphyric to olivi ne­
porphyritic basaltie lava-Aows represent the last volcanic manifestation of M. Arei_ 
No uneonformity exists ~twttn rhyolites and alkali-trachytes or rhyolites and latites 
as well as between basalts and alk:tli-trachytes or basalts and lati tes. Basalts sometimes 
stand unconformably on rhyolites (Canale Perdera). It secms therefore that a rather 
important ti mc imerval must have elapsed between the fint and some of the last 
subaerial volcanic manifestation of Monte Arei. Finally there are not geologieal 
evidenees to establish the stratigraphie relations between M. Arei volcanie products 
and the stratoid subaerial basalts which directly eover Mioccnc marine sedimems 
at Giara di Gesturi (few km E.1St of M. Arei) and at Giara di Slruvina (just Sout h 
of M. Arei). 

(') 1bc: name lalile has been nere used according IO the dass ification suggesled by Beccaluva 
el al., 1974, on tne basis of unpublishcd ehemical analyses. Rocks with 50mewhat differem 
mineralogical paragenesis ( .. Hypcrstnene vitro-andesites,. of Washington, 19lJ) outeropping in 
Jifferem areas of M. Arei have been groupcd wilh the .. Ialitie,. formallon in fig. 2. 
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The main petrographic characteristics of thc diffcrcnt volcanie units of Monte 
Arei are summarized in tablc: L 

TABLE l 

Main petrographic characteristics 01 the M . Arei /Jolcanic lormations 

Vol<"ltn;f III,in 

l) Submuinc 
l'illow_lu,,. 
~nd b)"~locla· 
'tile, 

T~x"'u 

l>urphyri!ic 
hip""'y'l~ lIinc 

P'''"l'hi,it ic 
hipocry~!allinc 

Oli-'inc, !\ugitic cJinop)'roxe­
ne, b)'pcrstbcnc amI minor 
lahraol",ili, l'la)o!iodasc 

s..:arce uni!~ble olivine, abun­
"~nt labraò"ritic l'lagiodasc, 
augite "mI h)"l)(Cr<lhc ne 

1) Submarinc PCII,O)( •• phi, ch.r~'lc.i,tic, ,",mc ., uniI I 
l'iII, ,w.hr..."i", 

.II Rhy"l ;!Ì<" 
Ho,,", 

~) Albli· 
tr~chytoç 

IH'~ fio",. 

SI ,Latili,'» 
lava 
ti"\\,, 

(,) J\~ .alti, 

l.\:, 
n .. ws 

Slill"hlly p"r· 
l'hyritic gla""y 
I.'·a, (Iithoiòal. 
l'crl; li, ami 
"I"idian '·a· 
riclie,) 

l',,rph)"rilic 
hipocrys'allinc 

PO'l'b y.ilic 
hipocry"alline 

Subaphy' ic 
hip<>cryslalline 

Aph),.ic lo 
porph)"rilic 
hipocry<tall ine 

Aph)"ric In 
po.ph)".ilic 
microc.yslalline 

Sanidinc. bi"tite and minor 
pl3gioda>c and magnctite. 
.. \palite and 7.ircon 

VeT)O abundan! wda -<anidi­
ne w;lh pbgioclasc cores. 
Min"r hYl'e.s!bene, augite 
~nd magneli!e. Rare biotite. 
Apatite .nd 7.i"on. QuUI7. 
n'n"CT)"5ts 

And""inic plagioclasc, hypc._ 
.<chene, augite, magneli!e and 
ilmenite. Malie cumulate no· 
dule. or plagi<>cJase, h)'pcr­
, tbene. augile and olivinc. 
Ap~tite, qua.tz xenocr)'sl' 
Aodesini, plagioclasc and h," 
pcnlhen..,. Qua.t7. xcn",.)·;!, 

H)'persthcnc, olivine, augite 
~nd plagioclasc. Quarl?: xe­
noc.)·su 

Olivinc, augite and plagio­
d a",. Quart? xcnOCr)·'I' 

Grountiml1JS 

Olivinc, Augite, h)'pcf5thcne, 
plagiocla-;e, Fe· Ti oxiò"'$ and 
imc"ti!i.l chloriti7.e<I glass 

Fine g,ainc<! plagiocJa-;e, di­
noprroxene and Fe·TI oxide<. 
Rathe, abundant intentiti"l 
dtlor i!iud glass 

Rock fyp~ 

Picritie 
varicI), of 
High·AI 
basali 
High-Al 
ha$alt 

Higb-AI 
ba$alt 

Alkali fcld.pn, biotite and Subalkaline 
minor quarlz. Quartz fcld~par Rb)"olite 
intcrgrowth in devilrified H-
.ielie. 

Devinific<! gla., wilh alkali 
fcld<par. d inopyroxene, and 
iron oxides 

unde. devitrili ­
plagiocla.\e, or · 
dinopyroxenc, 
fcld.par and 

Gian (often 
cation) with 
IhoPl'roxene. 
biotite, alkali 
Fe-TI oxidc. 

Browni,h glan wilh plagin­
clasc, orthop)"roxene, Fe· Ti 
oxide, and minor c1inop)·ro· 
xene and s:lnidine 

Hypcrslbene, olivine, clino· 
p)',oxene, plagiocla.\e, magne­
ti!e, ilmenitc and intenlilial 
gla •• 
Oliv ine. p13gioclasc, dinop )" 
roxene, Fe-Ti oxidc. 

A!kali_ 
Irach)"te 

<t Latite, 

Il Hype.­
"bene 
ande,ite • 

Olivine· 
hypcr· 
,thene 
ba$alt 
Olivine· 
b~$ah 

SOMa of chc­
micai data 

None 

Maccioni, 1965 
Baque, 1974 
Rcccalu va cl al., 
1974 

None 

Wash inglon, 
1913 
Ik<:caluva et al., 
1974 

Washington, 
1913 
Cba)"es and 
Zie., 1961 
Ikccaluva et al., 
1974 

IkccaluH cl al., 
197~ 

Wa,hinglnn, 
1913 
Beccalu"a cl al., 
197~ 

Wa,hington, 
J913 
Beccaluva cl al., 
1974 
Beccaluva cl al.. 
1974 



188 G. ~I. DI P.~OL\, ;\1. Pl' XEDUL" , R. SANT.-.CROCE 

K-Ar ages 

Ten speCimens of differcnt rocks of M. Arei volcanic complex have been 
sdected for radiometric age determinations. Thc results listed in table 2 refer lO 

whole rock analyses with the exception of sample MMR 119 which consists of 

scparated alkali-feldspar phenocryst5. Thc analysed specimens were carefuJly selected 
on petrographic basis rejecting vesicular, weathered or highly porphyritic types. 

Potassium dcterminations were made by Atomie Absorption llsing a Perkin­
Elmer spectrophotometcr modo 303. 

Thc assumed ralio of 4°K to total Potassium is 1.19 x 10-4. 

Thc A rgon analyses were made by isolape dilution using a Reynolds type 
Mass Spect romcter statically operating. Thc following decay COllStants have been 
used for the age calculations: 

ÀE == 0585 x 1O-1o/years; À) == 4.720 x lO 10/ years. 
In fig . 2 the loc:nion of the analysed rocks an: reported. 
Monte Arei rhyoli tic obsidians eollected at Canale Perdera (Uras) and analysed 

by Belluomini el al., 1970, with K-Ar method and by Bigazzi et al., 1971, wilh 
fission tracks mett'md, sho\V an :werage age of 3.0 ± 0.2 m.y. and 3.1 ± 0.3 m.y. 
respectively. 

The geochronologieal data concerning the subaerial produclS of M. Arei do nOI 
perfectly correspond with the observed field stratigraphy probably due LO Ar gain 
or loss in analysed samples. These data indicate only {hat the subaerial aetivit\' 
must have occurred in a relatively short time imerva l comprised between 3.7 and 
3.0 m.y .. 

Discu88ion 

The K-Ar ages c1early ind icate t\Vo distinct periods of volcanic aetivity in the 
M. Arci area. Thc former is represcllted by calc-albline basic rocks erupted under 
submari ne conditions during Middle Miocene. The latter is represemed hy mbaerial 

fissurallavas ranging from basalts (olivine-hasalts or olivine-hyperslhene-basalts) to 

alkali-trachytes and subalkaline rhyolites erupted during L1te Pliocene. Geochrono­
logical data of the Western limit of the Campidano-Marmilla graben (CIVf:rr.o\ 
unpubLished data) give an age of 21.2 m.y. for a dyke cUlting the M. Arcuentu i:J.vas 
and 18.3 m.y. far another cemer of aetivity located in the same area (M. Fenusu). 

Ali the presently available geochronological data therefore seem IO indicate a 
ralher cominuous magmatie aetivity during Lower and Middle Miocene. The 
occu rrence within the Campidano-Marmilla continemal g raben of calc-alkaline rocks 
docs not necessardy imply that the volcanism was related lO the tcetonic activity of 
the g raben. Campidano-Marmilla structure most probably predales the calc-alkaline 
cycle of Sard inia. The M. A rci submarine pillow-braccias format ion can be assumed 
as the end of the cak-alkaline compressive volcanism in this part of Sardinia. In 
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particular at Monte Arci the suhmarine pillow-breceias fo rmmion indicates a progres­
sive shallowness of the sea at 14.7 m.y.B.P .. Since that ti me subaerial erosion at1ected 
the submarine volcanic products and related marine sediments of the same area 
until 3.0-3.5 m.y.B.P .. At this ti me a new cycle of volcanic activity started in the 
M. Arei area with eruptions of subaerial products along NNW-SSE trending fissures 
related ro the ren("wal nf the leclOnie acti vity which produced an asymmetrical 

T AIILF. 2 

K -Ar ti g e J (0) 

K% nuJio({. lO ' m' ''Ar. , agrm.y. 
Samplr NO('k typr LO('ality "AI' 

gK 

MMR U, 01iv;n~-hypemhene subaphyric Nuraghe de Inus O.H5 9 % 1.44 l.6 ±0.3 
basalI 

MMR JI [·Ia .... ioc 1 a se-hypersthcnc "'" . Riu Cannas 1.06 JI % U5 3.6 ±0.2 
ph}'ritic ba.alt 

MMR ilO Pla .... i,.da.lc· n1i\·in~-au .... ;tc- b)" Trebina tnnl'l3 0.75 27 % 1.30 3.3 '±O.2 
!'("rsthene dol~ritic rn.,;.ah 

MMR 611 HYI'~nthenc porph)'rit;, v;tr<>- Ma.tru I .or~nzu 3.02 J6 % 1.24 l.' ± 0.15 
phiric _ latite " 

MMR 'l' Soda - ,a nidine phc"ocr)".ls Pranu ;$ F"gaias 6.42 J7 % 1.04 2.6 ± O.IS 
from alkali·fcld.par·c1;nopl"f .... 
xcne porph}'ritic albli.tr3ch)'lc 

MMR 53 Aph)'ric rhp,litio obsidian ('..ollca S'Olla,tiu 4,49 " % 1.30 3.25 ±O.2 
MMR 61 Subaph),ric rh)"olitic ol"idian Riu Mura! HS 69 % 1.33 33 ±O.2 
MMR 3~ Aph)'ric "tivine·ba.ah Giara di Slruv;na O.H 6.5% 1.47 l.7 ±0.4 
MMR 114 Plagioc1a~· h)"persthene sub. Sotuh of Su Co· I.H 2l % 6.72 IU ± O.i 

~ph)'rk basah in the mo· l"mbariu 
""genie volcani. breccias foro 
mation 

MMR IO" Pbgiodase· h)'persth~ne s"b· [>erda Sperrada 1.02 25 % Ii.H 15.8 ±O.l! 
aphyrie basali form , sub· 
marine pillow·lava inlcrlx.~l· 
ded with Miocene sediments 

( 0 ) .... nal)'SI: A. Giuliani. Laboratorio CNR Ricerche Radiumetriche • Pi.3. 

rifting of the area wilh the formarion of the present Campidano s.s. graben. The 
renewal of the activity fairly well agrees with the beginning of volcanism in olher 

, areas of Sardinia: Dorgali and Orosei 3.1 m.y. (SAVELLI and P ASINl, 1973); Campeda 
plateau 25 m.y. (CoULON et al., 1974); Montiferru complex 2.8 m.y. (CoULON et al.. 
1974). Stratigraphic considerations indicate also [hat some other recent volcanic areas 
of Sardinia (Capo Frasca, Giara di Gesturi etc.) started thei r activity at the same time 
(i .e. about 3 m.y .B.P.). 

The nature of the volcanic products erupted at Ihis lime indicates thal in 
Sardinia, Late Pliocen t: . ma rk ~ ,he beginning of tensional lectonics probably related 
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te) thc contemporancous (SELLI :llld FMII:IRI, 1971) foundering of thc Tyrrheni:m Sea. 
Owing 10 the exc!usive fissural nature of thc M. Arei subacrial products it is 

difficult lo assume the existencc of a magma chamber locatcd al shallow depth 
hcncath this volcallic complex . In which :l hasaltic parcnt mag-ma could have under­
gOllc diffcrentiatlOll by ffactional crystalliz:nion. Furthcrmorc the M. Arei volca nic 
prodUClS, al lcast in thc light of thc available dm:J, cannOl be re!ated 10 a singlc 

differemiat ion trcnd since app:lrcntly c01l\rasting associations as olivine-basalts and 
alkali-trachytes coexist with olivinc-hypenthcnc-basalts ::I nd subalkaline rhyolitcs. 
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