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RECENT EROSION ON THE NORTHERN COAST OF SARDINIA:
A RADIOMETRIC DATUM ON THE FIUME SANTO COAST
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Thanks lO salllpiing of vcgctflblc rcmains offshore from lhc Fiume
Santo bcach, il hns bcen possiblc to dcfine the recent wiehdrawal of thc
coastline during lhc I-Ioloccnc with gl'CalCI' precision. l'he age of 4420 ±
70 years BP of n fossil eree 'lllowed an shorcline retreat estimalc of250 m,
consislcm wilh a rClrCal l'mc of lIboLlt 6 cm/y. l\oloreovcr the bottonl moro
phology facing ehc bcach confinns che mode! of coasl:!1 cvollllion in the
area and affords .\ e10sc corrc1mion wich lhe daca 01'1 che mOVClllcm of
sandy Illasses known in che lilcmclll"e.

KEY \XIOKOS: ShOl'c1inc crosion. HC, Sardinia.

Rlt\SSUNTO: G1NE.SU S. & OZER 1\., L'erosiolle recell/e lungo Ili cos/n
sel/eu/rionnle del/n SlIrdegna: //110 da/llz;olle md;ome/riclI per III coslll di
FillmeSIIII/o. OT ISSN 0391·9838,2002)'

JI campion:!lllclllo di rcsli \'cgclali al largo della spiaggia di Fiullle
Samo ha permesso di definire con maggior prccisione lo sladio di arre·
trmnemo recente della Iinca di cosla nel corso dell'Olacene. L'clÌt di
-t42D ± 70 anni dal Prcsente di un uonco ,.l'albcro rossile in posizionc di
crcscila ha permcsso di srimarc l'arrctramcnto della linea di riva in circa
250 m, con un riuno di nrrcuamcmo di circa 6 cm/a. Inoltrc Ic morfolo­
gic del fondale prospiciclHc la suddeHa spiaggia conrermano ilmooello
di cvoluzionc coslicra ancora prcscntc nell'arca c permetlono una suet­
la correlazione con i dali di sposlamemo di masse sabbiose già noti in
lelleraturn.

TERMINI CIII,WE: Variazionc della linea di ri\'a, l'C. Sardegna.

(*) lS/;lulo di Sciellze Cl'Ologiro Millemlogicbe. Università di Snssn­
ri. lllllifl.
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de/ec/;oll. UllIvers;/é dc Liègc. Belgique.

Resetlrcb suppor/ed by Coli" 98 «lIntl/isi delle varitlzioni sedimel//olo·
giebe t' morlologicbc im/alle dII ;nfervell/i di (lifesll e ricosll"llZlonc dellfl
fascia eos/iem» (Resp. NfIZ. Pro! C. Fierro, Resp. Se. Pro! C. Ilmore).

INTRODUCTlON

The coastal erosion process is an imporranr problem
thar arOllses a let of inrerest. In particular whcn it occurs
along coastal traces exposecl [Q high anrhropic frequenta­
tion. Though tourist-housing sc[[iemems along thc coast
llre rare in Sarciinia ancl cities on the sea are few und iso­
lareel, local collapses anel narural elisasrcrs have occllrred
in relation ro the aggravarion of rhe shoreline withelrawal
processo The coasts of the whole or Sardinia are thllS pe­
riodically anel constantiy kept under observarion ro ob­
tain rhe grearesr possible amount of dara anel informarion
ro moni[Qr the degradarion of beaches most at risk on
[he islancl.

\'(fi[hin minisrry projects (J\lI.P.I. - C.N.R., MURST.
and COFIN) the research unit of rhe Universiry of Sassari
has checked rhe state of healrh of [he coasts of nonh Sar­
dinia anel has concentrared its arremion on areas ar grear­
est risk. The tracr of coast bel\Veen rhe mOUlh of rhe
Fiume Santo river and the communication ouder of rhe
Stagno di Pilo lagoon has been invesrigared in parricular
deprh in irs geological and s[raligraphic layollt (Ozer,
1977; Ginesll & a/ii, 1992; Cordy & Ginesll, 1993) since
as ir hosrs rhe largesr indusrrial pole in rhe norrh of Sardi­
nia, ir has supplied an enormous amoum of information
and dara parricularly useful in srudies of rhe physical
environment.

Recenrly, from stlldies aimecl ar reconsrrucring fhe
morphology of [he sllbmerged beaeh offshore from [he Pio
lo beach, jusr wesr of lhe Fiume Samo power sration
(block l and II), rhar were carriecl our in an attempt [Q

define rhe confines of dle old Iagoon, ir \Vas possible ro
recons(('ucr the progressive wirhelrawal of the bcach in
prchisroric times and recover scdill1enrs of organic planr
rcmains, which basccl on a precise radioll1ccric dating,
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hav~ panly lecl ro reconsider the previous temporal recon­
scruccion of the found submerged morphologies.

MORpHO-LITHOLOGTCAL FRAMING

The lanci between the Scagno di Pila lagoon ancl the
mouth of the Fiume Sanco river is made up of a basemem
of prevalenrly calcareous rocks belonging co the Jurassic
and Trias formacions thm ouccrops extcnsively in the im­
mediate himerlanel (fig. l). Nevereheless, these formations
do nm ouccrop along the coast, since they have been low­
ered by lines of fault parallel CO it; therefore the srrip near­
est the coast is made up of differem kincls of elecriric rocks
amply described in previous works (Ozer, 1976, Ginesu &

a!zi, 1992; Ginesu, 1995).
From an aclministrative point of view, the area is pare

of the municipal rerrirory of Sassari, even though it is in
the immediate periphery of the city of Porro Torres anel in
cominuation of the petrochemical industriai pole thar is
developing on the coast between Fiume Samo ancl the
porr area of Pono Torres.
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FIG. I - Localization of the sLUdy area.
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The coastaI strip involved in the sruely is therefore sub­
mined to intense <lmhropic <lctivity thar has deeply
changed the narurallayour of this land, favouring changes
in bmh shon and long tenn, bue sllpplying a large amollnt
of daca on a few areas.

Recently, a long pipeline ha> been buil, parallel to the
coasrline from the power sration to the jerry where ships
moor, above the calcareous and volcanic rocky basemel1t;
this has provided an inreresting fielel of investigarion far
the geomorphological reconstruction of the area, which
will be described in a subsequent paper.

In the tract considerecl in this work, a small water­
course, rhe Fiume Sanco river, flows imo the sea anel gives
its name ro (he enti re area, while a smaller warercourse
supplies the Pila lagoon (fig. 2) \Vhose origin is related to
more recenr flucruations of rhe sea leve!. The lagoon is
based on alluvial derriric rocks thar ourcrop in the area
and have fiUed the small grabcn of Fiume Santo - Scala
Erre forming an old delta fan rhar develops as far as rhe
presem sea level (Ginesu & Sias, 1992). These derritic
nappes, which are rather rhick ar cerrain places (aver 100

m in the Scala Erre area) have been attribueed ro the
Upper Miocene (Cordy & Ginesu, 1993).

Morphologically the territory of northern Nurra is
dominateci by a mature landscape (Federici & alii, 1987;
Ginesu & Sias, 1998) with elear forms rc1ated to long
moelelling processes thar led the ranges ro rake 011 residual
shapes joined togerher 011 pedimenr slopes, which extend
northwarcls with slopes not grearer than 6° generalIy sup­
poned on !vlesozoic calcareolls substrates covered by re­
sidual «Terra Rossa» soils.

The same detritic cleposits of thc end of the Miocene
(Cordy & Ginesu, 1993) are concorclant with che levelJing
surface 011 rhe limesrones anel furrher c10cument the pres­
ence of a small retarded graben in the tertiary evolution of
che norrhern fossa (Cherchi & Monraderr, 84; Federici &

Ginesu, 95). The set of Illorphological and lithoJogical
characters is visible in the outcrops along the coastal pro­
file of this rract where a paleoeliff is presem with at its fom
sedimems and eleposi(s relatecl to the differenr flucruations
of the marine leve! during the Pleistocene.

GEO,v\ORPHOLOGY OF THE EMERGED AND
SUBMERGED AREAS

The situation of rhe emire Asinara Gulf is consiclered
at an environmental risk on account of rhe large anthrop­
ic impact of rhe factorics and the urbanisation on the [er­
ritory; precisely for this strong anrhropic impact on rhe
territory, rhe problem of sea erosion is parricularly cvi­
dem especially an the nearby caast of Platamona-Marrit­
za, which has been described anel documelllcd in ather
srudies (Federi ci & Ginesu, 1987; Ginesu, 1992). The lay-



FIG.2 - The aerial view Wilh the localization of lhe sampling piace. The southern slopes are cUlled by the Thyrrenial1 diff.
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our of rhe srudied coasral rracr has been rhe subjecr of
derailcd srudies rhar clearly prove rhe frequency and dy­
namics of rhe flucruarions of rhe coastline in recenr rimes,
which are resrified on land borh by a number of morphol­
ogies, slich as rhe well preserved Tyrrhenian cliff along
rhe wesrern rerraced margin of rhe Fiume Sanro plain,
and by beachrock and dune deposirs along rhe perimerer
of rhe Stagno di Pilo lagoon and ar a deprh of ahour 2
merres offshore.

Abundanr beach deposirs are found along rhe inner
edge of rhe sublllerged seabank of rhe Stagno di Pilo Ia­
goon, up ro 2 merres above rhe presenr sea level, associat­
ed wirh sedimenrs of Iacustrine origin rich in the classical
Iagoonal fauna association (Ozer, 1976) in witness of rhe
persistence of similar condirions since rhe Iast interglacial
phases.

More recently the progressive advancemenr of the
coastline is documenred historically by the ruins of a Ro­
man «villa» near the mOllrh of rhe Fiume Sanro river, part­
Iy sublllerged bur nor yet studied by archaeologists. This
restimony confirms a dalUm known in other parrs of Sardi­
nia where contemporary monuments are found in rhe
same parrially or totally submerged conditions.

Within the Baja di Porro Conte on rhe western coasr of
Nurra, a recenr work (Federici & a/ii, 1999) has recon­
strucred the coastline with precision thanks also to the
presence of an important, well studied imperial «villa».

In the Fiume Santo area, investigarions carried out
on thc geomorphological reconstruction and dynamics of
bortom changes in 15 months, have led to an assessmenr
of the movement of bottom sands in the area facing the
ENEL power starions in about 641,000 m) for a balanced
mean in 28,616 m'/klll' (Ginesu & aiii, 1994).

Thercfore, from the reconsthlCtioh of bottom changes
and from the speed of movement of the sandy masses, it
has been possible to idenrify underwater depressed mor­
phologies attributed to the presence of paleolagoons in
fronr of the sublllerged sandbank of the Stagno di Pilo la­
goon and the mouth of the Fiume Santo river.

These morphologies have been tmced back to the with­
drawing coasrline which forceci the lagoon lO the present
condition but withollt obtaining a precise chronological
rcference index, which is possible roday thanks to precise
radiometric daring.

RADIOMETRIC DATA

During prospecting campaigns in spring 1999, a few
immersions were carried out just offshore from the sub­
merged sandbank of the Stagno di Pilo lagoon in rhe sub­
merged area below the -5 isobath in order to check the
conservation state of the Posidonia oceanica vcgctation in
thc sandy deposits rhat make up a feeding rcscrvoir for the
smalI beach that is fonning along the pier of the Fiume
Santo po\Ver starions l and 2.
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Rccenr storms had poinred out the substratc supporr­
ing the sand Iocally, and \Vhich can also be seen from acr­
ial phoros of the areas ncar the Stagno di Pilo beach (fig.
2). On this occasion a few surveys \Vcre carried out 011 the
deposits thar made up the basis of these sedimenrs anel
which, given the fine marrix, immediarely proved ro be
ancienr palusrrine deposirs, which on account of rhe pres­
ence of palusrrinc fauna and claycy sediments similar te

those found at the basis of the presenr lagoon were easily
arrributed to an old geographic condition of the Stagno
di Pilo.

In parricular, a fragmenr of a fossil rrunk that emerged
from the sedimenr was colIecred and immediate1y senr by
the laborarory ro Beta Analytic 1nc. in Miami, Florida for
radiocarbon dating. The obtained data changed the for­
mulated hypotheses that considered these sediments at­
tributable to the rising level of the sea before the Bolocene
wirh a possible age of abOlir 20/30,000 years before the
presento The laborarory resulrs gave an age of 4420 ±70
before the presenr poinring aut a withdrawal of the coast­
Bne of a few hundred mctres (abollt 250) over a very shon
perioei with a ratio of about 6 cm/year.

CONCLUsrONS

In the light of the new results, wc can make the followo
ing remarks, which ofEer new knowledge 011 the coastal dy­
namics of the \Vestern sectar of the GlIlf of Asinara. Ir
should be mentioned first of alI that the calculation of 6
cm/year is a simple equation derived reading the data re­
laring ro the past 4000 years without considering periodi­
cal flucruations," and in parricular without giving a precise
assessment of the impaC[ of harbour works along the coast
between Fiume Santo and the city of Porro Torres (includ­
ing the ancient port of the city).

In the second half of rhe pasr century, works were
carried out for many decades in this tract of coast, caus­
ing a significanr change in the coastline and the total dis­
appearance of coastal morphologies such as the Gennano
Lagoon.

lt can be hyporhesised therefore that coast withdrawal
\Vas more marked in the past cenruries with a greater peak
in the past decades; recem evidcnce has emerged also in
the neighbourhood of the studied area, where archaeologi­
cal and palconrological remains show similar withdrawal
values that can be dated to historical periods (Ginesu &
Wilkens, 2000), thus reproposing particularly high esti­
mates of the proccss of degradarion and erosion of a fcw
tracts of the Sardinian coast, as emerged in the generai
literature 011 the subject.

A survey of the western coast of the Gulf of Asinara
coulcl confirm that the studied area is submitted to a high
rate of erosion and transporration of sedimenrary material
thar would favour the fasr transfer of sands westwards.
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