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Geological heritage along the tyrrhenian margin of central Italy
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1. — INTRODUCTION

Along the course of this excursion it is possible to observe someone of the most important geological sites in
the Latium region. They are key-sites for the comprehension of the Plio-Quaternary geology of this region or repre-
sent peculiar landscape forms. ‘

At the same time it is possible to realize about the state of these sites; in fact someone are actually protected by
laws and managed, someone are only protected but not managed, while the others (the greater number) neither are
protected nor managed.

2. _ STRUCTURAL EVOLUTION OF THE CENTRAL ITALY TYRRHENIAN MARGIN

The Tyrrhenian margin of Central Italy is basically characterised by two different tectonic structures that stron-
gly controlled the Plio-Quaternary evolution of this area: the Apennines thrust belt on the North-East and the
Tyrrhenian basin on the South-West.

The Neogene architecture of the Central Apennines thrust belt is due to the superposition of three tectonic
deformation styles (PAROTTO & PRATURLON, 1975). The orogenic “wedge” was built up duting the Upper Mioce-
ne-Pliocene by the stacking of the Meso-Cenozoic sedimentary sequences along NW-SE and N-§ oriented thrust
planes. In the middle of this orogenic “wedge” a main tectonic line (“Olevano-Antrodoco” line; PAROTTO & PRA-
TURLON, 1975; CASTELLARIN ef ki, 1978; SALVINI & VITTORI, 1982) is present. Along this tectonic feature, the
nottherns Sabina units overthrusted onto the southerns Latium-Abruzzi platform units.

After the emplacement of the main thrust sheet, strike-slip tectonics and large scale block rotation processes occut-
red (MATTEI ¢ aki, 1991). Strike-slip tectonics developed mainly with N-S trending right-lateral (for example the Sabi-
na fault, north of Rome, ALFONSI ef a/ii, 1991) and NWLSE trending left-lateral shear zones linked with the clockwise
rotation of the Sabina area and counterclockwise rotation of the Latium-Abruzzi platform (MATTEI e/ afii, 1991).

Finally, extensional tectonics, linked with the Tytrhenian Basin opening, determined the collapse of the Apenni-
ne wedge, cutting through and locally reworking both thrust and strike-slip structures via a system of NW-SE nor-
rmal faults and extensional basins. It has been affected by extended volcanism since the Miocene, which represents
the final expression of continental extension and crustal thinning processes of the Tyrthenian Basin.

{*) Fondazione Ing. CM. Lerici - Via Veneto, 108 - 00187 Roma (Traly),
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Along the Tuscan-Latium area (BARTOLINI ef ##7, 1982), at the northeastern matgin of the Tyrrhenian basin, exten-
sional stractures are represented by NW-SE to NNW-SSE striking basins that are filled with thick sequences of mari-
ne and continental clastic units, This area is characterized by a less than 25 km thick crust (WIGGER, 1984) and ano-
malous heat flow (MONGELLI & Zr10, 1991}, The extensional structures ate regularly linked by NE-SW transfer
faults. Considering the oldest post-orogenic “neo-autochthonous”) sedimentary deposits as syn-tift deposits, we can
assume that the growth of these Latium margin basins occurred between the Upper Messinian and the Lower Plei-
stocene. Moreover the age of each basin indicates a general north-eastward migration of the depocenter towards the
Apennine chain. Southeast, along the Latium Tyrrhenian matgin, extensional tectonics started during the Messinian
and seem to mark the end of the block rotation processes (MATTEI e/ afi, 1994; SAGNOTTI et afif, 1994).

The voleanic districts of Latium began their activity at the border of one of these basins, 2.5 Ma after the depo-
sition of the first syn-tift deposits (G. puncticulata Zone, BRANDI ef al, 19703,

Finally, both the NW-SE and NE-SW systems along the Latium Tyrrhenian margin are locally cut by a system of
N-$ faults. This tectonic system, which represents the main extensional trend of the Northern Tyrrhenian Sea, is
particularly evident along the western border of the Latium-Apennine chain from the Sabina area to the Tyrrhenian
coast, through the middle Tiber valley. While the NE-SW and NW-SE systems are rather well known from a struc-
tural and geological point of view, the N-S system represents an original and relatively recent tectonic feature of the
Latium area; in particular, its interaction with the Alban Hills Volcanic District seems to play an important role in
the regional volcanism. '

Volcanism developed in four main phases, from 14 Ma B.P. to the Pleistocene-Holocene boundary, with a time-
space migration from west to east (CIVETTA ef a/ii, 1978; SERRI et alii, 1991). Along the Latium margin two main vol-
canic groups occur: the felsic Cimini-Tolfa-Ceriti group, which developed from the Upper Pliocene (DE RITA e ali,
1994) to the Lower Pleistocene, and the alkali-potassic group which was active during the Upper Pleistocene. The
latter group is characterized by five alkali-potassic, mainly explosive, volcanic districts, elongated on the NW-SE
trending Tyrrhenian margin (FUNICIELLO e a/, 1976; LOCARDI o al¥, 1977).

Despite the widely accepted connection between extensional processes and magmatism, the local structural rela-
tionships between the main volcanic centers and various crustal structures is still a matter of discussion (FUNICIEL-
LO ef alii, 1976; LOCARDI ef ali, 1977). In fact the Alban Hills volcano evolved in a peculiar area, where first order
tectonic structures of the Central Apennines intersec its geology and structural evolution scem strongly controlled
by these pre-existing structures.

3. — PLIO-QUATERNARY LATIUM GEOQOLOGY

The feature of Plio-Quaternary geology is very complex for the presence of active tectonics which developed
during these times, as described in the chapter of the structural evolution. It is possible to summatize these events
as a continuos sequence of blocks uplift and collapses of some blocks along fault systems trending N-S; NW.SE
and NE-SW. The final result was the closing or the formation of marine ot continental sedimentary basins (MALA-
TESTA & ZARLENGA, 1986), in many cases half-graben type (FACCENNA ef afii, 1994; DE RITA ¢f afii, 19942; DE RiTA
et afii, 1994b; DE RITA ¢f ali, in press), starting from Messinian to Middle Pleistocene.

Starting from the Middle Pleistocene, when the volcanic activity begun, the sedimentary basins were little, of pre-
vailing continental type, and connected to local subsidence. Alluvial fill of the valleys as consequence of raising sea
level during the interglacials periods were developed along the fluvial network.

From Middle Pleistocene to Holocene three important uplift phases of the continental margin produced raising
coastal beaches or atluvial fills terraced:

30 m between 0.6-0.48 Ma (DE RITA ef af, 1994)

10-15 m around 0.15 Ma (DE RITA ef afiZ, 1994)

30 m between 0.12-0.08 Ma (DE RrTA ef a/, 1994)

15 m between 0.08-0.04 Ma (ARNOLDUS-HUYZENDVELD ¢f afs, 1993),

"The available data on the geological setting of “Bassa Campagna Romana” Basin, comprised between Rome
and the Tyrrhenian Sea (CONATO e afii, 1980; MALATESTA & ZARLENGA, 1986; 1986a; 1988; MARRA & ROSA,
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Here, the “Grotta del Fauno” site, unfortunately not open to the public, was considered by ancient local people
as the Faunus Oracle home.

In the last century this site was intetested by intensive mining in otder to exploit the local high content in sulphur
of the pyroclastic deposits outcropping, mainly ignimbrites, for intense hydrothermalization processes.

At present the quarry is closed and neglected.

STOP 4: Pomezia (Tacconi Quarry)

Pliocene and Quaternary sandy-clayey sediments, underlying tuffs of the Alban Hills Volcanic District, outcrop
at Tacconi Quarry. Here the stratigraphic succession is constituted by (from bottom to the top):

— Upper Pliocene clays,

— Lower Pleistocene (Emiliano) sands with Hyalinea baltica and Aretica islandica,
_ Lower Pleistocene grey clays with Pecter jacobens,

— Lower Pleistocene blue clays with Vewsus multilanelia,

— Upper Pleistocene (Tyrrhenian = 0,125 m.y. = stage 5¢) gravel and red sands.

The area represents a structural high (Pomezia high), bordered southward by the Ardea half-graben (FACCEN-
NA e alii, 1994) active until Middle Pleistocene. The very complex and poliphased tectonics started beginning
from the Middle Pliocene and controlled the sedimentation by two prevailing fault systems, trending NW-SE and
NE-SW. The last tectonic phase, started after 0,125 Ma, produced the uplift of the Tyrrhenian sediments to 45
m a.sL

From the sands with H. baliica and A. islandica a xich molluscan fauna was collected (GLIOZZI ¢f al, 1980; MALA-
TESTA & ZARLENGA, 1985; 1994); the fossil assemblage, amounting to 169 species {1 Brachiopods, 4 Scaphopods,
88 Gastropods and 77 Bivalves), correspond to a biocenosis from infralittoral to circalittoral stages. From the chro-
nological point of view the presence of some survivors of the Pliocene fauna, such as Nucula placentina, Chana pla-
centina, Trachicardinm nmlticostatum, Hanstator vernsicularis, Niso terebellum, Aporrais nttingeriana and Dentalinm rectum, which
represent more than the 20% of the assemblage, with 5 Northern Guests (Aretica islandica, Chlamys islandica, Psenda-
mussinm sepremradiatum, Spisula elliptica ¢ Achantocardia echinata) and the contemporaty presence of H. baltica allowed
to correlate the deposits to the Emilian substage of the Lower Pleistocene.

The Upper Pleistocene sediments are constituted by three stratigraphical-depositional units, separated by erosi-
ve surfaces connected with a relative lowering of the sea level. The lowest of these units reveals a progradational
beach facies association, while the upper units are the fluvio-lacustrine (braided fluvial environment) and marshy
facies filling little incised valleys (MILLE & ZARLENGa, 1991). '

STOP 5: Tor Caldara (WWF Oasis)

Southward of the “Pomezia high” is present the Ardea half-graben, which is bordered southward by another
structural high: the “Anzio high”, in which northern border is localized the Tor Caldara WWZF QOasis. Here a natu-
ral reserve of 40 hectares exists; it is managed by Administration of Anzio Municipality and by WWFE of Ttaly.

Tn this area the sequent sedimentary succession is possible to recognize (from bottom to the top):

— Lower Pliocene grey clay with gypsum /Lower Pleistocene sandy-clayey with Arcsica istandica
_ Middle Pleistocene gravels and sands

— red sands.

The Lower Pleistocene sandy-clayey contain a molluscan fauna with Artica islandica on which the intense
hydrothermalism phaenomena produced the substitution of the shells with sulphur.

The Middle Pleistocene gravel and sands represent beach facies organized with particular sedimentary structu-
res (plano-paralle] laminae, erosion surfaces, bioturbation, etc.).




512 ROSA C.

This site is very important from a policy and management point of view, in fact it is protect under law but the
most important fact is related to its management by WWE

In this area the mining activity for the exploitation of the sulphur begun in Roman Age and lasted till recent
times.

STOP 6: Castel Porziano (Holocenic Dune)

In the area of Castel Porziano is largely diffused a trasversal Holocenic Dune. It is extended for about 100 km
from Castel Porziano to S. Felice Circeo in the area of coastal plain, except on the high structural area of Anzio, or
in those areas where man has built constructions neat the sea. Its formation is very recent (Holocene) and it is con-
nected to the raising sea level consequently the last deglaciation. It is constituted by sands of marine environment
at the bottom after evolved in dune, reaching a maximum elevation asl. of 9 meters, for that it is well evident in
the landscapes. It has an important environmental function for the presence of a luxuriantly pioneer (toward the
sea) and mediterranean vegetation (toward the land), unfortunately the action of the man (buildings, roads, etc) has
introduced strong modifications as erosions or in the worse cases its complete destruction. (ARNOLDUS-HUYZEND-
VELD ef afit, 1995)

Second day 24/5/96

STOP 1: Bracciano Lake

The Bracciano lake developed inside a volcano-tectonic depression which, in its turn, developed inside a NE-
trending half-graben formed during the Pliocene as a result of regional extensional tectonism affecting the Tyrrhe-
nian magin of the Italian peninsula. An intense explosive volcanism issued from reactivated faults which had con-
trolled the half-graben collapse. Duting a phase of intense extensional tectonic activity, magma rose to shallow
depth (4-7 Km) along the main NE trending faults, forming a magmatic laccolithic body as magma chamber. Exten-
sional faults intersected the magmatic body approximately 0.4-0,3 Ma, triggering the explosive eruption of an impor-
tant ignimbrite (the sabatinian “rufo rosso a scorie nere™). Further magma then erupted to form a thick sequence
of lava flows which issued from NE-striking swarms of feeder dykes in the southern area of the depression. After
0.17 Ma the Bracciano depression suffered its maximum subsidence during which lava effusions and scotia cone
eruptions occurred in the northern area. The lake morphology has since been modified by the superposition of N-
S strike-slip tectonism which affected pre-existing structures in the Central Ttaly from around 0.17 Ma to late Plei-
stocene time.

STOP 2: Caldara di Manziana

This is a crater-shaped little basin, with sulphureus springs and CO, gas emissions from a small lake, But,
notwithstanding the mistaken park-poster point out to the visitors, it is not an etuptive vent, because of the absen-
ce of eruptive products. In fact only lacusttine deposits and the “Bracclano tuff” primarily brecciated deposits, an
older ignimbrite (0.17 Ma; BONADONNA & BiGazzI, 1970) which vent is located northwest of the Bracciano Lake,
outcrops at the margins of the small lake.

On the contrary of Tor Caldara site, this place is not well valorised with a satisfactory naturalistic and geologic
guide, and with a staff of watchmen for help the visitors and to keep the site clean.

STOP 3: Sasso

Mt. Ceriti constitute the most southern part of the Tolfa-Cerite-Manziate area, located at most south-western
edge of the Sabatinian Volcanic District, North of Rome (DE RiTA of afiz, 1994).

Voleanism of the Tolfa-Ceriti-Manziate area represents one of the earliest volcanic events (Upper Pliocene) with
an acid character affecting the Central Italy in relation to the evolution of the Tyrrhenian margin,
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The geological and petrochemical characteristics of this volcanic district represent a very important point to
understand the meaning and the evolution of the Latium volcanism.

Gravimetrical data indicate that ¢he Ceriti volcanic area developed in structural low area with a NE-SW otienta-
tion and filled up by a thick cover of Pliocene sediments. The structural analysis demonstrates that the NE-SW ali-
gnments is preferential and the domes developed along NE-SW oriented fractures with a space time evoludon from
Wiest to the Bast. The volcanism developed in successive effusive episodes interbedded with an explosive event. The
morphological shape of the domes changes from upheaved plug domes in the western sector to low lava domes (or
coulee) in the easternmost part and the chemical composition of the lava domes correspondently changes from ryo-
lites (to the West) to trachydacites (to the East). The ryolite domes are the most ancient while the trachydacite domes
are youngest. It is then possible to suppose that the emplacement of the less differentiated domes can be related to
the effects of the maximum extensive stresses acting in the area.

STOP 4: Monte Razzano

M. Razzano is 2 volcanic edifice which had mainly hydromagmatic activity. Its morphology is that typical of tuff
cones. It developed after the Sacrofano caldera collapse almost 0.33 Ma,, on the western margin of the Sacrofano
caldera rim. Its western margin is faulted by a NW-trending extensional fault system, probably active during the
explosive activity of the Baccano volcano to the west. Wet surges deposits are visible along the road climbing up
the cone. At the top the last debris flows are well exposed. All the products are lithified by zeolitization processes.
From the top of the cone it is possible to have a complete view of the Sabatini area. To the North, during clean
days, it is visible the Vico edifice, with the Monte Venere central scotia cone; to the east the almost continuous rim
of the Sacrofano caldera, with the parassitic scoria cones. To the east, the beautiful view of the composite caldera
of Baccano, limited by the Monte San Angelo tuff-cone. Farther on, the Martignano lake.

STOP 5: Tor Matancia

The Tor Marancia area is located in the southeastern part of the city, between the Via Ardeatina, the Via di Grot-
taperfetta and the Via Sartotio. This small area, of few Km?, has geological and morphological rarities.

The motphology of this small area is typical of the Campagna Romana before the strong urbanization; it is pos-
sible to recognize the plateaus of the subsequent ignimbrites that expanded as far as from the central area of the
volcano, filling the paleovalleys developed during the glacial periods of the Quaternary age. Observing the dipping
of the flow deposits we can reconstruct the drainage netwotk evolution of the Campagna Romana from 0.6 Ma.
until now. This appears particularly interesting because the Tox Marancia area could represent a laboratory area to
study the relationship between the urbanizzazion processes and their effeces on a paturalistic atea not yet involved
in these processes. The area, if it will be urbanized, can be also subject to strong global geological risk. Our obser-
vations are still qualitative, but indicate that the area has a strong hydrogeological risk determined by its paleo-
morphology and by the fact that most of the rivers are used as drain pipes. Our study suggests that when all the
rivers will have had the same destination and when the area will be interested by the foundations of the buildings,
probably it will subject to flooding. This is particularly dangerous because the Tor Marancia atea is localised neat
the ancient Appia natural park, which is a very ancient and historical area of Rome rich in archaeological structures
and catacombs.

33
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Mozione finale del secondo symposium internazionale
sulla conservazione del patrimonio geologico — ProGEO 96

Declarations of the second international symposium
on the conservation of the geological heritage — ProGEO 96

PREMESSA

ProGEO & una libera associazione il cui scopo primario € la promozione della conservazione del patrimonio
geologico. GEOSITES & un progetto, promosso congiuntamente da JUGS ed UNESCO, per produtre un inventa-
no mondiale dei siti geologici, geomorfologici e paesaggistici di rilevante interesse.

I.Ttalia occupa un ruolo importante nella geologia dell’Europa. Questa conferenza ha mostrato che esisto-
no gia un notevole numero di contribud ¢ di attivita per la geoconservazione (= conservazione dei geotopi) in
Buropa. I seguenti sei punti rignardano il contesto europeo; seguiranno quattto punti sulla strategia italiana pet
la geo conservazione.

1) La geoconservazione deve essere considerata da tutti una parte essenziale della protezione del nostro patri-
monio naturale e culturale, I progressi nella geoconservazione, come ogni iniziativa tesa a sensibilizzare i cittadini
sull'importanza del patrimonio geologico, si basano sui dati recenti di Scienze della Terra e su descrizioni precise
delle caratteristiche geologiche. Conseguentemente la conoscenza scientifica per ogni attivita di una certa importan-
za circa i sid geologici le politiche di ProGEQ si sviluppano su tali fondamenta.

2) ProGEOQ ¢& un’associazione Europea di geologi che operano per la geoconservazione. Noi spetiamo che la
sua struttura venga adottata altrove in ogni regione del mondo e stiamo lavorando anche per creare legami con altre
associazioni per la geoconservazione.

3) Noi sosteniamo che ProGEQ debba muoversi in direzione di una regionalizzazione, essendo questo Jo sche-
ma ideale di funzionamento.

4) ProGEO sostiene sia i criter che gli schemi regionali e nazionali gia adottati per GEOSITES.

Questo Symposium approva integralmente e raccomanda I'approccio sistematico adottato per GEOSITES
(compresi i suoli ed il paesaggio), lavorando sulla base di evidenti schemi regionali, sia strutturali che stratigrafici,
evitando le metodologie “ad hoc” del passato.

Noi riteniamo importante ed urgente Pinclusione dei siti geologici nella Lista del Patrimonio Mondiale
delFUNESCO; tuttavia cid deve essere realizzato con attenzione ¢ con misuta, e tale inserimento deve essere basa-
to sulle metodologie gi4 sperimentate per GEOSITES.

5) GEOSITES offre notevoli ed impensat vantaggi in termini di incremento di contatti e di lavoro. Si propo-
qe infatti di formare una Task Force per esaminare le possibilita di allargare e migliorare il concetto di Geosites,
anche pet quanto riguarda i progetti Litosfera/Geosfera.

6) Noi intendiamo avere un quadro geologico-tettonico ed una rete di siti geologici definiti per ’'Huropa
nel 1988, connessi con le reti nazionali e regionali e sviluppati gradualmente sulla base della documentazione
descrittiva.
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UNA STRATEGIA PER LA GEOCONSERVAZIONE IN TTALIA

7) Noi intendiamo esercitate una costante pressione sulle Autoriti competenti e sulla pubblica opinione affin-
ché la legislazione vigente sia applicata. In tal modo la conservazione del nostro patrimonio geologico sard garanti-
ta, oltre ad offrire pitt ampie possibilita di lavoro alle nuove generazioni di geologi e di altri specialisti,

8) 1l passo pin importante & la promozione di un inventano nazionale di quei geotopi che abbiano una valen-
za nazionale ed internazionale. Contemporaneamente sari necessatio promuovere inventari su scala regionale, invi-
tando le Autoritd ad operare nel rispetto dei presupposti tecnico-scientifici adottati 2 scala nazionale ed in accordo
con 1 ctiteri proposti da JUGS e dal progetto GEOSITES.

9) Noi intendiamo promuovere 'opinione che la selezione, la conservazione e la gestione dei geotopi presso
Stato e Regioni debba essere eseguita nel pitt ampio contesto della pianificazione culturale, ambientale e territotiale.

10) Siamo infine certi che il pit importante dei fattori di protezione del patrimonio culturale sia rappresentato
dalla conoscenza percid riteniamo di fondamentale importanza la divulgazione delle Scienze della Terra a vari livel-
li educativi a partire dalle scuole elementari fino all’'Universiti.,

PREAMBILE

ProGEQ is an open association whose primary aim is the promotion of geoconservation. GEOSITES is a
project, under the auspices of TUGS and with the support of UNESCO, to devise a globai inventory of geologicai,
geomorphological and landscape sites.

ltaly has an impottant piace in the geology of Europe. Through this conference it has been shown that a wide
range of activities are already making an important contribution to European geoconservation. The following decla-
ration sets the European context. It is followed by an integrated Italian strategy.

1) Geoconservation is regarded by society as an essentiai part of the protection of our naturai and culturai
heritage. Achievements in geoconservation (= geotope conservation), as well as any successes making the publie
aware of geologicai heritage, are based on modem Earth-science data and up-to-date descriptions of geological fea-
tures. Thus scientific Imowledge underpins all worthwhile activity on GEOSITES: upon this cornerstone ProGEQ
policies are founded.

2) ProGEO is the Butopean geoconservation network - we hope that its structute is adopted elsewhere in
other regions of the world. We agree to work towards links with other regionai networks.

3) We uphold ProGEO’ move towards regionalisation as the ideal fiinctional framework.

4) ProGEO supports the regional and nationai eontextual criceria and frameworks already adopted for
GEOSITES.

This Symposium approves fully and recommends the systematic approach adopted for GEOSITES (includings
soils and landscapes), working in clear regional, strueturai and strati graphic frameworks, avoiding the ad hoc
methods of the past.

We look for the incorporation of geologicai sites and terrains in World Heritage sites as soon as possible:
however, this should be done with care and balance, and inclusions under World Heritage should be based on the
sound GEOSITES method.

5) GEOSITES offers great, previously unanticipated, gains in terms of imptoved communications and
working; It is proposed to form a Task Force to examine the possibilities for enlarging and building upon the geo-
site concept, and the possibilities for Lithosphere/ Geosphere reserves

6) We intend to have a geological/tectonic framework and the network of GEOSITES established for Europe
in 1988, meshed with nationai and regionai networks, developing descriptive documentation gradually.

A STRATEGY FOR ITALIAN GEOSCONSERVATION

7) we intend to exert continuous pressure on the competent authorities and public opinion, so that that exi-
sting laws are applied. Jn that way the Conservation of the Geologicai Heritage may be guaranteed, as well as offe-
ting wider employment possibilities for new generations of geologists and other competent specialists.
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8) A maj or step forseen is the promotion of a nationai inventory of geoconservation sites/geotopes which
have intemationai andior nationai value. Concurrently we will promote regionai inventories, inviting the Authorites
to opetate autonomously, both within the technical-scientific context agreed at A nationai level, and in accordance
with the IUGS GEOSITES criteria.

9) We intend to promote the opinion that fuli weight should be given by States and Regions to geotope selec-
tion, conservation and management, placing this in the wider context of environmental, territoriai and culturai
planning,

10) We arc aware that an important factor in the protection of the culturai heritage is Imowledge. Therefore
we consider of paramount importance the propagation of Earth Sciences at various educationa levels, ranging from
elementaty school to University.

Postseript

This conference looks forward to meeting again next year to advance the cause of Buropean geosconserva-
tion, to consider the evolving Geosite list, and in two years in Sofia for ProGEQ ‘98, to discuss a drafi European
list which ProGEO will submit to IUGS and UNESCO.
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