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Nature does not select, we do!

Mem. Deser. Carta Geol, d'11.
LIV (1999), pp. 323-328

Some thoughts on geoconservation and selection

La natura non selegiona, noi si!

Alcune idee sulla geoconservagione e sulla selezione

ABSTRACT - The rapid deterioration of nature at the end of
the last century led to the development of nature
conservation movements. At first, earth scientists followed
these new ideals from some distance. Their involvement
increased, as geological sites became more and more subject
to human impact. Although the influence of geoconserva-
tion in society is still modest, it is continuously growing,

In order to guarantee geoconservation for the future, it is
necessary to make the geoconservation aims clear towards
earth scientists for scientific and educational support,
towards policy makers and politicians to develop and to sup-
port geoconservation policy and implementation and last
but not at least towards the public for continuation on the
long term. Therefore a legal basis, scientific research, edu-
cation, sound classification and evaluation systems based on
generally accepted principles and relevant preservation and
management are necessary.

Recently a classification and selection system for geotopes,
based on the geogenesis, has been worked out in the frame
of the Nature Policy Plan. The representativeness of the
sites for the geological history forms the basis for the selec-
tion. Rareness, ‘form’ representativeness and naturalness are
the other criteria.

KEY worDS: Geoconservation, classification, selection

RiassunTO - 1l rapido deterioramento dell’'ambiente alla fine
del secolo scorso ha portato allo sviluppo di movimenti per la
conservazione della natura, All'inizio, i cultori di scienze della
terra seguivano questi nuovi ideali con un certo distacco. 1l
loro coinvolgimento € aumentato, man mano che i siti geolo-
gici sono divenuti sempre pit soggetti all'attacco dell’'uomo.
Sebbene linfluenza della geoconservazione sulla societa sia
ancora modesta, essa sta continuamente crescendo,

Al fine di garantire nel futuro la geoconservazione, é neces-
sario rendere chiari gli scopi della geoconservazione nei

GONGGRIP G.P. (%)

confronti degli scienziati per il sostegno scientifico e per I'i-
struzione, nei confronti degli opinionisti e dei politici per
sviluppare e sostenere la politica e 'implementazione della
geoconservazione e, ultimo, ma non meno importante,
verso il pubblico per un impegno a lungo termine. Percio
sono necessarie una base legale, la ricerca scientifica, Pistru-
zione, validi sistemi di classificazione e valutazione basati su
principi comunemente accettati e ovviamente la conserva-
zione stessa e una adeguata gestione.

Recentemente ¢ stato elaborato, nell’ambito del Piano della
Politica per la Natura, un sistema di classificazione e sele-
zione dei geotopi basato sulla geogenesi. La rappresentati-
vita dei sid per la storia geologica costituisce la base della
selezione. Raritd, «aspetton, rappresentativita e naturaliti
sono gli altri criterd.

PAROLE CHIAVE: Geoconservazione, classificazione, selezione

1. — INTRODUCTION

The natural environment has always been and still
is subject to continuous change. This is due to various
natural processes steering the environmental system,
like climate, geological processes and biological
influences (WESTBROEK, 1991). All of these processes
effect the landscape and change it continuously.
Except for disasterous processes, like volcanism,
earthquakes, mass movements, floods, etc. most chan-
ges are slowly, refering to human time table. But
anyhow the death of species and geological features
and the birth of new ones is a natural process, related
to the environmental development in space and time.

(*) Institute for Forestry and Nature Research - POBox 23 - NL-6700 AA Wageningen - The Netherlands
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Fig. 1. — Deterioration of the geological landscape by sand and
gravel winning, The dilemma in geoconservation: affected
geomorphology but visible geology.

— Deterioramento del pacsaggio geologico cansato dall’estrazione
di sabbia e ghiata. 1/ dilemma nella geoconservazione:
geontorfologia intaceala ma geologia visibile.

However the arrival of humankind introduced a
new factor in the environmental system. In the begin-
ning the effects of its presence were very litte. Since
humankind ceased hunting and gathering, and settled
to practice agriculture, the natural environment chan-
ged by its activities and became more and more culti-
vated. The behaviour of humankind, being one’s own
master according to the Biblical-word in Genesis 1:28
“fill the earth and subdue it” has led to great losts in
the natural environment. The deserts in the Near Hast
testify of the enormous impact of overuse in ancient
times. In most of the world the natural vegetation
became almost completely replaced by a cultural deter-
mined one. Turthermore mineral resources were
exploited, roads, city’s, etc. were build and agticultural
land was drained and leveled.

In the last century this ongoing process of “arti-
ficialization™ of the landscape increased, as a result of
the rapidly growing population caused by improved
hygiene and medical care. The development of a
society based on manual, wind and water power into a
technical dominated one, accelerated the pressute on
the natural environment enormously (GONGGRIP &
BOEKSCHOTEN, 1981; BLACK & GONGGRIP, 1990). In
a relatively short time plant and animal species were
deminished or even disappeated completely.

The geological landscapes, in eatly days rather
untouched, changed into intensively cultivated areas.
The disappearance of geological sites, active or fossil,
was no longer just a natural process but became highly
stimulated by human impact (fig. 1).

2. — NATURE CONSERVATION

During the last century the knowledge about natu-
re in general has been increased substantially and the-
refore the consequences of human activities on natu-
re became more clear. At the end of the nineteenth
century in many countries this process of deteriora-
tion of nature and landscape resulted in the founda-
tion of nature organisations, opposing this decay.
Generally the motives used to support the pre-
servation of the natural heritage were ethical, aestheti-
cal, educational and scientific. Gradually the opposi-
tion against the decay of the natural landscape became
mote common. And nowadays natute conservation
and environmental protection are international items
that can not be neglected any more by governments
and supranational organisations. This nature conserva-
tion attitude led to the preservation of a growing num-
ber of sites, in most cases focused on the protection
of endangered species and habitats and striking parts
of the landscapes.

In the sixties and seventies the development of
ecology as a science, gradually changed the concept of
nature protection. Interrelations between abiotic and
biotic systems and processes were more and mote
recognized and became integrated in the preservation
system. Because of the pollution of air, water and soil,
not only the internal management of protected sites
was important but also the external management.
Therefore in the seventies and eighties nature conset-
vation changed towards the protection of more exten-
ded, ecologically based units and the environment. A
new “environmental nature conservation” approach
became the answer to the old limited view on nature
conservation. The term “sustainable development”,
first used by the Commision Brundtand for a vision
on long term economical development in relation to
the environment, was quickly adopted by ecologists.

In The Netherlands the Ecological Network, laid
down in the Nature Policy Plan (MINISTERIE VAN
LANDBOUW, NATUURBEHEER EN VISSERI], 1990) formed
the basis for a future integrated nature protection
policy. It was the Dutch response to the concept of
sustainable nature development. This network is based
on a system of extended, mote or less natural areas,
like: national parks, nature reserves and monuments,
connected by more cultivated areas that have to be re-
naturalized by nature development (GONGGRIJP,
1992). However that is just a part, although a big part,
of the nature conservation story. There is more to it!
What to do with all the so-called white areas: the cul-
tivated landscapes with almost no natural vegetation
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left and where the (rather) natural landforms are the
only actual and surpising elements? Should these areas
be outlawed? A healthy and pleasant environment, in
which people can feel at home, is more than just an
Ecological Network, completed with clean ait, water
and soil. In this respect the earth-scientific aspects play
a significant role, because natural relief forms a basis
for the generally appreciated landscape wvariety.
Therefore a special protection policy for the ‘white
areas’ outside the Ecological Network was formulated
and called “Specific Landscape and Scenic Values”.
They include cultural historical, earth-scientific and
scenic values.

3. — THE ROLE OF GEOCONSERVATION

What about geoconservation in relation to the
growth of the nature conservation concept? In most
European countries geoconservation followed the
“biological” development at a long distance, due to
several causes. The mean reasons were the lack of
interest from the classical nature conservationists,
mostly biologists, the indifference of the earth scien-
tists themselves and the power of the biologically
dominated nature conservation organisations (BLACK
& GONGGRIP, 1990). In cases of overlapping values,
the protection of earth-scientificly important sites
was no problem. However sound, but highly polluted,
unique Jandforms were difficult to protect. This was
also the case with more specialized sites like geologi-
cal exposures or erratics. Divergent management
measures, especially in pits and quarries, very often
sabotage the earth-scientific value of the sites (fig. 2).
This frustrating situation lead to the development of
seperate geological conservation movements on
national level and more recently even on an interna-
tional scale (ProGEQO, 1988 and Malvern Task Force,
1992).

Since the beginning of the seventies in The
Netherlands geotope inventory data became available.
They were collected by the interinstitutional wotking
group Gea. The publicity focused on the conservation
and management of these sites more and more draw
the attention of nature conservationists and politicy
makers (GONGGRIP & BOEKSCHOTEN, 1981). In 1990,
after twenty years of slowly increasing interest, a teal
break-through was obtained with the publication of
the national Nature Policy Plan (GONGGRyP, 1992).
This document incorporated the results of the back-
ground report “Nedetland in Vorm” (The
Netherlands in Shape) dealing with geoconservation in

Fig. 2. — A fossil cliff in boulder clay. The particulatly developed
boulder clay, once exposed, is no longer accessible, because of
the interesting vegetation.

— Una scogliera fossile in argilla.
Le argifle particolarmente sviluppate, una volta esposte,
non sono pini accessibill, a cansa deflo sviluppo della vegetazione,

The Nethetlands (GoNGGRrijp, 1989). Tn fact, with the
publication of this plan the government recognized
tor the first time the importance of geoconservation.
The path for a successful geoconservation policy and
practice had been paved.

4. —-SOME THOUGHTS ON GEOCONSER-
VATION

The development of the Nature Policy Plan crea-
ted new needs for a revision of the nature conserva-
tion concept in general and for geoconservation in
particular. Questions like: why?, what?, for whom? and
how?, playing an essential role in nature conservation
strategies, were put forward again.

4.1. — WHY?

Nature conservation has been based on ethic,
aesthetic, scientific and educational motives. Nature
itself does not evaluate; in nature there is no good or
bad, beautiful or ugly. In fact nature and environmen-
tal conservation are pure human activities, like collec-
ting art. The world will turn with or without orchids,
pandas, birds of pray, eskers, castels, Rembrandts or
even human beings. There is no natural law that prohi-
bits or prevents the extinction of these phenomena. In
principle extinction means room for something else.
However the point is, do we, human beings, want the
world to turn without these phenomena as a result of
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Fig. 3. — A protected, scientificly important type locality, studied
for the third time in thirty years, because of the development of
new dating technics.

— Un'importante, da un panto di vista scientifico,
localita lipo proteita, studiata per la terza volta in trent anni
per fo svilupypo di nuove tecniche di datazione.

our activities and knowing that at the end destruction
of the natural environment can lead to our destruction
as a species?

Recently nature conservation has been defined in
terms of functions that nature fulfils for humanity
(VAN DR MAAREL & DAUVELLIER, 1978; DE GROOT,
1992). They have been specified as regulation,
carrying, production and information functions. In
this context it is absolutely legal for evetybody to
plead for the preservation of everything, even geolo-
gical sites, one wants to preserve. We just have to con-
vince the others! And that can only be achieved by
putting forward generally excepted arguments. These
can be scientific, educational, scenic or even religious
ones. Of course geoconservation or geotope
conservation has to be defined to make it clear to out-
siders what has to be conserved. Although the geolo-
gical setting influences life on earth and is for that rea-
son an important ecological factor, it also has its own
information function for ecatth scientists and the
general public the geological processes and features
have much more significance than just the ecological
relations.

These geological phenomena represent
aspects of the geological history and they fulfil
their own scientific and educational information
function, separated from the ecological, cultural
and scenic values.

Therefore the promotion of the preservation of
the typical geological heritage is the concern and first
reponsibility of the earth-scientific world.

4.2, — WHAT?

According to STUERM (1992) geotopes are distinct
parts of the geosphere of outstanding geological and
geomorphological interest. In our opinion this abrig-
ded definition should at least include pedological sites
too. In fact the geotope concept should cover all geo-
logical (s.1.) features.

The eatly selected geotopes were mostly single
sites, like spectacular landforms, big erratics and parti-
cular outcrops. The selection and preservation was
very often based on personal interest and persistence.
Nowadays there is a more general interest and there is
room for a broader view on geoconservation. In the
background report “Nederland in Vorm” (The
Netherlands in Shape) (GONGGRYP, 1989) it has been
stated that geotopes should represent the geological
history. This means that not only the exceptional, rare
sites should be preserved, but also the representative,
mote common features.

4.3. — FOR WHOM?

In the first place earth scientists have a permanent
interest in sites, which are or may be important in
explaining the geological history, like type localities
(fig. 3). Students have to be educated and therefore all
kinds of examples of geological (s.l.) phenomena need
to be preserved. But there is more attention for geo-
conservation. The public, interested in nature, needs a
set of simple sites explaining the geological landscape.
And last but not least the general public, enjoying
nature and landscape, has a right to be confronted with
a sound geomorphology not effected by large scale
levelling or hugh rubbish mounds.

4.4, — How?

How to select these geotopes? In the past there was
hardly any balanced selection system. Sites were selected
and protected because they were unique, threatened or
spectacular. Later on classifications and criteria wete
developed. Mostly those classifications were and still are
based on a single disciplinery approach, comparable
with the species protection in “biological conservation™.

In our opinion the classification and evaluadon
systems have to be revised and to be based on the geo-
logical history and the representativeness for this
history. The protection measures and protection
urgency are a different story and have to be deter-
mined by factors like threat, vulnerability and rarity.
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5. — PRACTICE OF CLASSIFICATION

The first phase of the geoconservation Project 32,
carried out in the frame of the Nature Policy Plan,
deals with the classification and evaluation of geoto-
pes. In GONGGRIP (1996a; 1996b) the approach has
been worked out in detail. As stated before a classifi-
cation system has to be based on the geological
history, including endogenic and exogenic features,
geomorphology and pedology. And because countries
are no geological islands the classification should have
an international basis!

Politicly it was decided that this classification
system had to support geoconservation on a landsca-
pe basis. This of course had consequences for elabora-
ton of the classification.

As a basis for the classification the geomorpholo-
gical regions of Europe distinguished by EMBLETON
(1984) could be wused. They ate based on
geo(morpho)logical megastructures (called morpho-
provinces) and large scale geological processes (called
morphoregions). The next step in the hierarchic divi-
sion was the selection of national set of (twenty) geo-
morphologically and chronologically determined land-
scape units (called morphocomplexes). These
morphocomplexes form the starting point for the clas-
sification and evaluation system. The morphocom-
plexes include systems of morphopatterns built up by
the individual morpho-elements, the smallest units in
the system.

As the system is mainly built upon geomorphology,
the input of geological and pedological sites may cause
difficulties. As far as geological features have a
morphological expression there is no real problem;
they are included in the system. The geological out-
crops, erratics and the pedological sites need a diffe-
rent approach. These aspects are not worked out in
this phasc of the project. Probably they can easily been
added to the system on the morfo-element level.

6. — SELECTION, THE CHOICE OF CRITERIA

A classification is needed to bring order in the geo-
logical system. The evaluation is necessary to make a
selection for the interested “public”. The first con-
cern is the selection of sites for (earth) science and
(earth-science) education. That does not mean, we
have no responsibility for the whole of the natural
system. But if we are not able to make it clear which
sites we want to preserve as earth scientists, we loose
the game. For example we want to protect type loca-

Pig, 4. — A periglacial dune, typical for the Pleistocene geological

landscape. In the so-called “white arcas’. A lot of those small dune

mounds have been levelled for local sand winning and agticultural
reasons. This process changes the landscape radically.

— Una duna periglaciale, tipica per il pacsaggio geologico pleistoceni-
co, nella cosi definita area-bianca. Un insieme di queste piceole dune ¢ stato
livellato o per commercio locale o per wsi agricoli. Questo processo cambia

radicalmente il paesaggio.

lities: geological, geomorphological or pedological
ones. Our earth-scientific systems are built on those
and they are of no interest for ecologists, etc. The
chosen criteria should enable the selection of these
typical geological (s.l.) sites.

ERIKSTAD (1991) made an inventory of all criteria
applicated for geotope selection and distinguished pri-
mery (rarity, representativeness, diversity, coherence
and soundness) several secundary criteria. GONGGRIJP
(1996a; 1996b) discussed the criteria and arranged
them into various categories depending on the purpo-
se of the selection. Criteria to select sites of scientific
importance differ from those for education or a stra-
tegy for protection.

The geogenesis is the basis for the classification
and the selection system. Therefore the first and most
important criterion is “geogenetic” representati-
veness, followed in order of importance by rareness,
“form” representativeness and naturalness.

In practice this means that we want to select those
sites which are typical for the geological history. For
example allmost half the country is covered by perigla-
cial dunes from the Weichselian, varying in age and
form. Most of these low (0,5 m - 2 m high) dunes are
common features in the Pleistocene part of the coun-
try (fig. 4). They form the geological basis of the land-
scape and because of that, they determine the image of
that landscape. It will be evident that the best examples
of this particular geogenesis should be selected.

Rare phenomena can be rare because of rare geo-
logical processes or because of human destruction. In
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both cases these phenomena deserve to be selected.
Especially for educational purposes the selection of
instructive examples is needed. Form representative-
ness is used to distinguish these sites. This may be a
typical parabolic dune or a typical sequence, like an
outcrop, showing Weichselian cover sands on Saalian
boulder clay, common in the northern part of the
COuﬂtfy.

The criterion naturalness is being used to separa-
te the sound examples from the affected and therefo-
re less valuable ones. If a landform is effected by a pit
or quarty, it is the importance of the geological
sequence that determines the value of the site.

In principle these criteria are applicated on the
morphocomplex level for the national scale. The rea-
son is that those complexes are more or less geo-
geneticly homogeneous areas. The following example
will illustrate the reason for this choice. In the
Netherlands periglacial pingo remnants are very com-
mon in the northern part of the country, especially in
the Saalian boulder clay area. In the central part just
two pingo remnants occur. Because of the represen-
tative situation in the northern part, the selection
would be concentrated on that area. On the other hand
those two pingo remnants in the central part represent
a special geological situation. By selecting within the
morphocomplexes these two pingo remnants become
selected on a national scale not for their representa-
tiveness but because of their rareness within this
morphocomplex. In our opnion this concept provides
a more balanced selection of sites.

The classification and evaluation system can be
related to the geomorphological GIS database GEO-
MORF (MAAS ef afiz, 1994). This allows a computeri-
zed selection of geotopes on the basis of geogenetic
representativeness and rareness. Tests on a morpho-
element level within a morpho-complex have been
successful. Further selections on basis of form
representativity and naturalness have to be executed
“by hand”, because untill now there is a lack of syste-
maticly collected data. The next phase of the project,
a nation wide selection of sites will be executed by a
sister institute, the Staring Centre. This part of the
project will be finished in the beginning of 1997.

7. — EPILOGUE

A classification and selection system for geological
(s.l.) sites is an artificial method to establish a list of
geotopes and there is no other solid way. As every con-
servation goal has its own method, it is important to

realize what the goals actually are. Selecting geological
sites, which are interesting for ecology or cultural
history is quite different from selecting sites for geolo-
gical research or education. Critetia to be used for
selection should fit into the social-cultural system. Of
course scientificly founded arguments are essential for
the scientifical and educational justification of the
selection. But in conservation practice sometimes
other arguments, even emotional ones, can be used.
That is no problem as long as it is (generally) excepted.
What we have to keep in mind is that nature does not
select, we do!
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Calabria and Sicily: three laws devoted to the protection of the
cultural and natural goods but the same dramatic damage and
distruction of the fossil bearing deposits

Calabria e Sicilia: tre leggi destinate alla protezione dei beni culturali
¢ ambientali ma lo stesso drammatico abbandono dei depositi fossilifers

ABSTRACT - In Calabria and Sicily the fossils are protected by
the state law n. 1089, decreed in 1939. In Sicily two advan-
ced regional laws are designed to protect the cultural and
natural goods (n. 80, August 1, 1977) and the natural envi-
ronment (n. 98, May 6, 1981). Excluding a few sites really
protected and some localities where palacontologists in co-
operation with the Archeological Superintendencies occa-
sionally preserve vertebrate fossil remains which crop out
during public works, most of the fossil-bearing deposits
have been destroyed by buildings, quarry excavations, public
works as well as by the not controlled collecting activity of
some amateurs. This paper suggests that the present legisla-
tion regarding the excavation and protection of palaconto-
logical deposits is to be modified.

KEY wORD: Palacontologic deposits, Calabria, Sicily.

R1assUNTO - In Calabria e in Sicilia i fossili sono protetti
dalla legge n. 1089, (giugno 1939). In Sicilia due leggi regio-
nali molto avanzate sono destinate alla protezione dei beni
culturali ¢ ambientali (n. 80, agosto, 1977) e degli ambienti
naturali (n. 98, maggio, 1981). Ad eccezione di alcuni siti
realmente protetti e di alcune aree dove fossili di vertebrati
casualmente affioranti sono stati recuperati dai paleontologi
in collaborazione con le Soprintendenze, la maggior parte
dei depositi fossiliferi sono stati distrutti durante lavori pub-
blici, coltivazioni di cave e dalla raccolta incontrollata dei
collezionisti. Le condizioni di abbandeno del ricco patrimo-
nio paleontologico della Sicilia e della Calabtia richiedono
una sostanziale modifica della normativa tiguardante le atti-
vita di scavo e la protezione dei deposid fossiliferi esistenti.

PAROLE CHIAVE - Depositi paleontologici, Calabria, Sicilia.

BonriGgrio L. (¥)

1. — INTRODUCTION

In Calabria and Sicily the fossils are protected by
the state law 1089, decreed in 1939,

In Sicily two advanced laws are designed to protect
the cultural and natural heritage (n. 80, August 1,1977)
and the natural environment (n. 98, May 6, 1981).
Fossils are considered as historical goods by state law
1089, which does not take in consideration the sedi-
mentary context where fossils are found, 7 e, strati-
graphic and taphonomic characters of deposits con-
taining the fossil remains. The protection of the fossils
is assigned to the Archeological Superintendencies,
which lack specialists in Palacontology. The Ttalian
Palaeontological Society organized several meetings
having the aim to discuss about the protection of the
paleontological heritage. All the attending members
agree upon the need of modifying the extant law
taking into account the wealth of the italian palacon-
tological heritage and the different value of fossils
which is related to their rarity, paleoecological meaning
and taxonomic position (SORBINI, 1990; MIGLIORINI,
1990; Muscio, 1990; SEVERINL, 1990; PinNa, 1994,
BararTroro, 1994, PUGLIESE, 1994; BONFIGLIO, in
print). Almost all experts have pointed out that the
Archeological Superintendencies lack the necessary
competences to evaluate the stratigraphic, taphonomic
and paleobiological meaning of fossils.

(*) Istituro di Scienze della Terra Universita degli Studi di Messina - Via Sperone, 31 - casella postale 54 - 98166 S. Agata di Messina
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The huge heritage of fossil invertebrates of Sicily
and Calabria provides fundamental evidence of an
extreme tate of tectonic uplift of the Plio-Pleistocene
coastlines in these regions. The very rich assemblages
of invertebrates have yet to be fully investigated.

The very important Pleistocene vertebrate-bearing
deposits of Sicily, which contain numerous endemic
taxa, illustrate the paleogeographic evolution of the
island.

Excluding a few sites really protected and some
localities were palacontologists in co-operation with
the Archeological Superintendencies occasionally pre-
serve fossil remains which crop out during pubblic
works, most of the fossil-bearing deposits have been
destroyed by buildings, quarry excavations, public
works as well as by the un controlled collecting activity
of some amateurs. Some cases from Southern Calabria
and Sicily serve as exemples to show the present dra-
matic damage of the fossil bearing deposits (fig, 1).

2. - PLEISTOCENE VERTEBRATE BEARING
DEPOSITS OF SICILY

In Sicily 79 sites are declared by law as natural
reserves; the most of them take in consideration both
fauna and flora, but they generally exclude fossil-bea-
ring deposits.

The Pleistocene vertebrate-bearing deposits of
Sicily are known to geologists and paleontologists
around the world. The existence of gigantic bones in
Sicily is known since TAZELLO times (1558). Heatly in
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Fig. 1. — Location of the quoted sites

in Southern Calabria and Sicily.

— Ubteaggone dei siti citali in Calabria Meridionale ¢ in Sicilia.

the history of palacontological excavations the verte-
brate bearing deposits of the S. Ciro cave (Palermo)
wete investigated by SCINA (1831). Remains of
elephants, hippos, cervids, bisons, oxen, bears, wolfs,
lions, have been collected by numerous scientists, such
as FABIANI (1927; 1928a; 1928b; 1932a; 1932b; 1934)
and VAUFREY (1929).

Following the paleontological studies and the exca-
vations of the first half of this century, ACCORDI
(19575 1963; 1965) and ACCORDI & COLACICCHI (1962)
gave the most significant contributions to the know-
ledge of stratigraphic conditions of the Pleistocene
vertebrate-bearing deposits of Sicily. New finds in
tecent years deeply modified previous knowledge
about the taphonomic conditions of Pleistocene ver-
tebrate-bearing deposits in Sicily, traditionally linked to
the cave environment. Recent excavations in North
Eastern Sicily and new finds in South Fastern and
Western Sicily have shown that Pleistocene vertebrate
were distributed in broad, open environments. The
fossil vertebrate remains have been found in deposits
of lacustrine and coastal plain  environments
(BoNFIGL1IO, 1987; 1992a; 1992b; BonrIGLIO &
Insacco, 1992; BONFIGLIO ¢f ali, in print; BURGIO &
CaNI, 1988) as well as in fissure filling deposits
(BONFIGLIO e alii, 1993, submitted). Recent papers
have shown that stratigraphic and taphonomic investi-
gations highly contribute to give to fossils the histori-
cal value pointed out by law 1089.

Excavations at Acquedolci (North Eastern Sicily)
have shown stratigraphic and taphonomic aspect of a
primary lacustrine deposit, containing thousands
remains of the endemic hippo Hippopotarmus pentlands,
associated with scarce remains of elephant, cervid,
wolf, bear, tortue (BONFIGLIO, 1992a; 1995). The co-
operation of paleontologists with the Archeological
Superintendence has really protected the site of
Acquedolci. Here the European Community is finan-
cing the restoration of the excavation trenchs where
the fossils are exhibited within the deposits and the
realization of an open-aire Museum (BONFIGLIO &
RiccoBoNo, 1990; Bacci, 1989). The case of
Acquedolci, represents a rare example of a correct co-
operation between Superintendencies and University
Earth scientists.

New finds in the carbonatic Ragusa platform
(South Eastern Sicily) have shown that in this area
numerous fissure-filling deposits are located, which
contain abundant vertebrate remains (BONFIGLIO ef
ali, 1993, submitted). The vertebrate remains have
been collected during building and pubblic works, by
the intervention of private citizens. A programm of
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inspection of works does not exist, to avoid distruc-
tion of fossils.

The excavations of the vertebrate bearing deposits
at Contrada ['usco (Siracusa) have been directed by the
staff of the Superintendence (CHILARDI & GILOTTIL,
1996; CHILARDIL, 1996). Even if numerous chronologi-
cal and paleontological evidence have been collected
and if some taxa have been studied by paleontologists
(CASSOLT & TAGLIACOZZO, 1996a; 1996b; KOTSAKIS,
1996a; 1996b. RHODES, 1996) a reliable stratigraphic
and taphonomic framework lacks, as well as the arran-
gement of collected data within the palacogeographic
outline of the Hyblean Plateau and the recent literatu-
re regarding the Pleistocene continental faunal com-
plexes of Sicily and the Pleistocene geological evolu-
tion of the Hyblean Plateau. The complexity of the
stratigraphical conditions at Centrada I'usco and the
extent of the invested financial resources would have
been suggest the co-operation of qualified earth scien-
tists during the investigations.

3. — FOSSIL-BEARING DEPOSITS OF CALABRIA

The huge paleontological heritage of Southern
Calabria were described especially by SEGUENZA (1879-
80), CorTESE (1895), DE STEFANI (1884) at the end of
the last century. The great number of extant rich fos-
sil-bearing deposits needs a choise is be made of the
most important sites to be protected before it becomes
too late. Two sites are emblematic for the conditions of
the most important fossil-bearing deposits.

3.1. — Bowetto

The paleontologically significant deposits of
Tyrrhenian age at Ravagnese and Bovetto are known
to geologists and paleontologists around the world.
Early in the history of geological investigation they
were described by GigNnoux (1913) and later by
BONFIGLIO (1972) as they exhibit aspects of extreme
interest to Quaternary scientists. There is an unmat-
ched wealth of molluscan fossils contained in the
deposits. Included among the malacofauna are coun-
tless examples of Strombus bubonius, the figurehead of a
warm fauna that invaded the Mediterranean basin
during the last “Riss-Wirm” interglacial.

The sediments at the sites attain a great thickness.
At Bovetto the Strombus bearing sediments are as great
as 45 m thick, probably the greatest value of last inter-
glacial sediments known in the Mediterranean basin.
Most marine deposits of this age are less than 5 m

thick. The detailed and observable changes in sedi-
ment grainsize through the 45 m section allow scienti-
sts to interpret the changes in water depth that occur-
red during the last interglacial. The unlithified nature
of the sediments at Ravagnese and Bovetto enable
paleontologists to easily estract fossils for study. A
majority of the Mediterranean deposits of this age ate
highly indurated by carbonate “beachroclk”.

Rare fossil mammals of endemic form have been
extracted from the deposits at Bovetto (BONFIGLIO,
1979), which have paleogeographic significance as they
represent a phase during the Eutyrrhenian age when
southern Calabria was an island severed from the
Italian peninsula.

The existence of Swombus in two sandy levels (the
highest rising to 135 m) represents one of the highest
occurrences of this fauna in the Mediterranean basin.
The height of these matine deposits provides funda-
mental evidence of an extreme rate of tectonic uplift of
the coastlines in the Strait of Messina, which appears to
be continuous in the present. The data that can be
obtained from these areas have a great importance in
the context of the recent geodynamic evolution of the
Calabria/Peloritani Arc. Research in the area will
attempt to define the present seismotectonic situation
along the Strait of Messina. The palacontological asso-
ciations of mollusks in individual strata at Ravagnese
and Bovetto have yet to be fully investigated.

The destruction of these deposits will cancel futu-
re investigations into the paleoenvironmental signifi-
cance of the invertebrate assemblages at Ravagnese
and Bovetto.

For these reason in 1985 several international
scientific Institutions requested that a restrition be pla-
ced upon the sites of Ravagnese and Bovetto whereby
the deposits will be preserved and permanently pro-
tected from further destructive activities,

On 9th august 1988 the Minister for Cultural and
Environmental heritage decreed the hill of Bovetto to
be protected, having the Ravagnese deposits already
been destroyed by the building expansion. At present
the hill of Bovetto is not really protected and runs the
risk of being destroyed by the illegal building as well as
by the collecting activity of numerous amateurs.

3.2. — Miocene deposits of Capo Vaticano

The Miocene marine deposits of Capo Vaticano
have been described by SEGUENZA (1879-80) and by
CORTESE (1895) and later by NICOTERA (1959) and by
BARBERA & TAVERNIER (1990).
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According to NICOTERA (1959) and BARBERA &
TAVERNIER (1990) the Tortonian and Messinian sedi-
mentary sequences at Capo Vaticano include conglo-
merates, black clays, gray-blue sands, arkosic sands, of
open marine and lagoon hypohaline environments.
Several species of mollusks, brachiopods, foramini-
ters, large Chpeaster specimens atre contained in the dif-
ferent stratigraphic units (CHECCHIA Rispor, 1925;
IMBESI SMEDILE, 1958).

A sand quarrying activity is in operation in the
Capo Vaticano area since more than 20 years. During
quarty exploitations numerous, important fossil
remains have been collected by amateurs and by priva-
te citizens. From the gray-blue sands abundante
remains of reptiles, several carapaces of Tronix, theet
of fishes, and remains of marine and continental
mammals (Arfiodactyld) and thousands specimens of
Chpeasier come  (MONCHARMONT  ZEI &
MONCHARMONT, 1987; BARBERA & TAVERNIER, 1990).
Some of these remains are stored in institutional sites
(Palaecontological Museum, University of Napoli).
Most of the collected fossil remains are preserved by
amateurs with great care but they hide the fossils from
palacontologists. Some amateurs put the fossils on the
market also.

The Miocene sedimentary sequences at Capo
Vaticano have not been object of detailed descrip-
tions; stratigraphic and taphonomic data lack regar-
ding the continental faunal assemblages which could
have a great significance for recostructing the Miocene
paleogeography of the Mediterranean area. The esta-
blishment of safeguard critetia may permit the coexi-
stence of a productive industry, like the quarrying,
with the preservation of the fossil remains cropping
during quarry exploitation.

4, — CONCLUSIONS

The above mentioned examples from Southern
Calabtia and Sicily show that the present laws do not
really protect fossil remains and fossil-bearing depo-
sits. The protection is to be the result of the active par-
tecipation of both University earth scientists and local
communities. Private citizens are to be encouraged to
co-operate with the Institutions.

In the near future the present legislation is to be
modified, taking into account the following suggestions:

a- A systematic inventory using specific forms and
maps is to be prepared. This inventory makes pos-
sible to establish different categories of fossil sites
to be protected.

b - Motivations or justifications for conserving fossil-
bearing deposits are to be prepared by Institutions
palacontologists, which have to be officially con-
cerned with the fossil heritage conservation.

c - Impact studies preliminary to large development
works have to take into account the palacontologic
heritage. In order to protect the palacontologic
heritage, in the richest areas buildings, public works
and quarrying are to be controlled by palacontolo-
gists in the same manner as archeologists already
do for the protection of the archeological goods.

d - The less important vertebrate-bearing deposits
cropping duting works are to be examined, map-
ped and the fossil collected by the Institutions
palacontologists, before the works go one. The
most important vertebrate-bearing deposits are to
be totally and really protected.

¢ - The excavation and the study of the fossil-bearing
deposits are to be carried by the Institutions
palacontologists and earth scientists.

f - Some well known and very important fossiliferous
sites are to be really and immediately protected to
prevent the destruction of sites by not controlled
fossil collecting and by illegal building,
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In order to obtain the best conservation is it not sometimes
better not to divulge the place of the findings ?

Al fine della migliore conservagione non é, a volte,
meglio non divulgare i luoghi dei ritrovaments ¢

ABSTRACT - Many geotopes and mainly the small ones, here
named geospots, are too often located in scattered places.
For them, actually, there are no valid possibilities of protec-
tion nor of effective surveilliance against the acquisitive
greedy collectors, unscrupulous dealers, plunderers, vandals
or against the possibility, too, to be materially carried away.
Therefore, until people will not be educated to respect their
goods and the environment and laws will be promulgated
and operative, the best conservation may be obtained by not
divulging the places of the findings of the small dimension
geo-goods.

KEY WORDS - Geotopes, conservation, environment

RIASSUNTO - Per molti geotopi e, in particolare, per quelli
piccoli, qui denominati gesspess, ubicati sovente in localita
isolate, non esistono ancora né effettive misure di protezio-
ne, né di valida sorveglianza, contro la raccolta dissennata
e/o ingorda ¢ contro la loro asportazione anche totale.
Pertanto, fino a che la gente non sard educata al rispetto del-
ambiente e dei geotopi che vi fanno parte, e non sard ema-
nata, ma, soprattutto, resa operante una valida legislazione,
PA. ritiene che la migliore conservazione sia quella di non-
divulgare le localita di ritrovamento degli oggetti geologici
(s.) di modeste dimensioni.

PAROLE CHIAVE - Geotopi, conservazione, ambiente

DaMIANI AV, (%)

1. — INTRODUCTION

One of the scientific objects of this Symposium is
to analize the problems related to the future and to the
conservation of the geological goods. An other pro-
posed theme is “the role of the information and of
the diffusion”. Reading the programme, the A.
remembered what he said some years ago (May 1991),
taking part in a debate after a speech at the Italian
Council of Researches (=CNR), duting a symposium
on national geological cartography in which was pre-
sented the “Guida al rilevamento geologico della Carta
Geologica d'ltalia alla scala 1/50.0007. He called the
attention on the opportunity not-to-indicate inverte-
brates, vertebrates, paleobotanical fossiliferous sites, as
well of mineralogical, prehistoric, archaeological and
geomorphological interest (pages 145 and 201 of the
above mentioned Guide) with special symbols on the
official geological maps (=Fogli). As usual, this verbal
address did not obtaine any positive result; so, in this
symposium, he repeats this call explaining why.

2. — DIVULGING GEOSITES INFORMATIONS,
A PROBLEM!

To mark or not to mark the above mentioned spe-
cific symbols on a map is a problem for all field geo

(*) Dipartimento Scienze della Terra - Universita di Perugia - Piazza Universita 1 - 06100 Perugia (Italy)
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logists or field operators in other disciplines, had to
face quite many times in their geological field activity.

The title of this paper is undoubtedly quite provo-
cative and the proposal does not obviously apply to
the very large geotopes as National Parks, Regional
Parks, Natural Reserves, landscapes, protected Areas,
but it may particularly be applied to the tiny sites that
I name “geo-spots” (a new key word!). These “geo-
spots” even if relatively small, sometimes may be very
important for their historical, scientific, cultural infor-
mation level, very often due to theit rarity.

It is obvious that the first step to realize the con-
servation of a geological good (latu senss) is to prevent
its destruction from weathering. However, according
to the A., the worse threat comes mainly from illegal,
legalized, or legal activities, are carried out with all the
official authotizations.

2.1. — ROLE OF MAPS

The symbols of geological goods on geological,
touristic and/or naturalistic maps, work as a
lighthouse in a stormy night for quite many people,
and in the most negative way for acquisitive greedy
collectors, unscrupulous dealets, plunderers, van-
dals Il The problem is nowadays more emphasized
due to the fact that maps are produced more and
more at larger scales. Formerly a 3x3 millimiters
symbol on a 1/100.000 scale map corresponded to
an area of 300 by 300 meters, therefore it was a
quite generic indication, but now, on a 1/10.000
scale map, the same symbol corresponds to an area
of only 30 by 30 meters, becoming quite a precise
localization.

2.2. — ROLE OF GREEDY COLLECTORS

The problem is absolutely not WHY we have to
protect the geosites or “geospots”, the problem is
HOW.

Avid gatherers and vandals may easily completely
destroy a “geospot”. It is by far more difficult to
destroy a geotope, even if this may happen when val-
leys are completely filled and hill tops cut for extensi-
ve agricultural purpose (DAMIANL, 1993a). In any case
one thing is to preserve and conserve a landscape, for
istance by forbidding new quarries or compelling the

restoration of the environment, as well as to conserve
a subsurface mine, mainly if the accesses may be
blocked (brickworks, gates). However completely dif-
ferent is to defend goods in geosites or in “geospots”,
present in small and often secluded sites in random
localities. The highest danger is for geo-good which
are localized or concentrated in restricted areas as:
macrofossils in their paleoenvironmental “niche”;
peculiar minerals (for habitus, colour, etc.), “amigda-
las™ as well as other remains in prehistotical sites not
only because they may be easily “uprooted”, isolated
(for istance from the surrounding rocks), or integrally
and wholly removed, but because it has been given to
them a commercial value,

Very often these sites are hidden from view, far
away from villages and wvery difficult to be reached
even by scientists who study the geo-goods which
there occur. Nevertheless these geo-topes are someti-
mes reached ( I do not know how) by gatherers/dea-
lers with trucks. In the Central Apennines for instan-
ce, a decametric coral patch reef, indicated in the geo-
logical map (F° 152), has been completely taken away.
Sometimes these unscropolous fellows use explosives
in order to get a higher quantity of loose material and
so destroying the most part of the good. Some other
time they use explosives in order to destroy the geo-
good and not-to-have other people to trade with it or
sharing and enjoying the possession of the same good.
This happened, for instance, in Sardinia for the ambet-
coloured baryte of the Silius old mine. It is utopian to
watch constantly over these “geo-spots™: it is difficult
tor volunteers, but almost impossible for official
structures.

2.3, — INVENTORIES AND EXIBITIONS

Census and inventories are extremely useful for
scientific purposes and for scientific, also because the
localizations of the findings allows the study of the
phenomenon distribution, but the informations here
collected may be and too often are used by unscrupu-
lous fellows to get their business.

Are therefore, from this point of view, useful or
dangerous, the mineral and fossil local exibitions-
markets, very often indicating the place of origin of
the specimens? Beside all, they foster the competition
in the wild searching and in being the possessors of '
the best geo-good.
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2.4, — ROLE OF MASS MEDIA AND GUIDES

Is the immediate mass-media information on new
findings (mainly on local TV stations) useful or harm-
ful, before any official or volunteers structures may be
alarmed in order to guarantee the protection of these
goods? Are the Regional Guides (geological, naturalistic,
archeological, etc.), full with detailed informations, use-
ful? Of course it is useful for students, as well for scien-
tists and mainly it would be for local Administrators in
order to know what exists in their tertitory and to plan
geoconservation, but they do not read these papers. On
the contrary all the details here described may be harm-
tul to the conservation of the geological goods, if we
think how they can be misused by eager collectors! It is
difficult to evaluate in which grade lists of phenomena,
guides, exibitions and detailed informations, may be
harmful and sometimes even more difficult to image
how they may be misused. 1 remember quite many
instances, as the case of an aercalphotographs show,
useful for archeological interpretation, immediately uti-
lized by tomb “hunters”, when the new discoveries
could be officially opened, some months later, the
tombs were found completely emptied.

2.5. — ROLE OF EDUCATION AND POPULARIZATION

The role of information must be aimed at educa-
ting young and old people, from the 1st grade school
up to the death, to the respect of goods, even when
these may not be an immediate testimony of our cul-
tural heritage. The environment is everyvthing around
us: above, below, at our sides. Respect to the environ-
ment has not only to be devoted to one of its compo-
nents: to a flower and to its soil / bedrock; to birds and
not to man. A summer coutse on “education to the
environment” in which at the ned the pupils knew
everything about every single flower, but who cut their
names in all desks, tables, beds and let litter everywhe-
re around, must be considered a failure.

The integral scientific popularization has to be
spread everywhere: it may avoid damages to the natu-
re and disasters. The lack of knowledge about the past
existence of glacial phenomena in our peninsular Ttaly
and about their climatic significance (it is not ecasy
nowadays to imagine here glaciers) led to the frequent
antropic destructions of their testimonies. Corties
have been cut by roads and motaines have been esca-
vated as raw material (DAMIANI, 1993b). In the Apuan

Alps, where due to the presence of high quality mar-
ble, erratics have been reduced and sold as slabs and
glacial corries have been more or less destroyed by
marble anthropic industry (VERANI ¢ alzz, 1996).

3. — CONCLUSIONS

The inclusion of specific geo-goods in an official
list of protected obiects/areas as units does not mean
conservation because there is nobody (or not enough
people, in the best cases) entitled to protect them. This
means that, in all the forms of listing and of divul-
ging/popularizing we must be prudent and aware of
the possible consequences.

I think that there are no possibilities to validly pro-
tect “geospots” and/or geotopes if not increasing the
cultural background of the people in charge of natio-
nal and mainly local level government (Comuni,
Comunita montane, Enti di bonifica, etc.). Without the
help of the local population, educated to tespect the
surrounding geo-good, it is not possible to achieve any
conservation at all,

The proposals of not to indicate “geospots” and
vulnerable geotopes on maps, or to indicate them only
generically as “locality of geological (etc)) interest”,
should be valid not enly until new laws will be promo-
ted, but untl we will be sure that these laws will be
operative and there will be people entitled to apply
them, even if, for this realization, geological times may
be forecasted.
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La riqualificazione ambientale del geotopo “Lago Puzzo”
nel Comune di Fiano Romano (RM)

Indications for the environmental requalification of the geotope
named “Lago Puzgzo0” - Fiano Romano (Roma)

RiassUNTO - Nella presente memoria viene descritto il geo-
topo «Lago Puzzo» dalle peculiari caratteristiche geologiche,
ubicato nel comune di Fiano Romano (provincia di Roma),
nel settore nordoccidentale del distretto vulcanico dei Monti
Sabatini in prossimita della valle del Tevere e dei rilievi car-
bonatici del Monte Soratte.

Si tratta di un piccolo lago di origine carsica (sinkhole) posto
in una piccola depressione morfologica subcircolare del dia-
metro di circa 600 metri. 1l lago si é formato in varie fasi negli
ultimi 140 anni, in seguito ai crolli delle volte di cavita di rocce
carbonatiche, al di sotto di modesti spessori di sedimenti poco
coerenti. I fenomeni sono stati accompagnati da eruzioni
solforose. La formazione delle cavitd sotterranee ¢ legata ai
processi di dissoluzione chimica, provocati dai fluidi ricchi in
CO; e H,S che migrano attraverso e maggiori fratture tetto-
niche individuate, nell’area dal ramo Nord-Sud della valle del
Fosso S. Martino. Gli stessi motivi strutturali sono in relazio-
ne alla presenza in zone vicine di altri laghi e depressioni sub-
circolari, tra 1 quali il «l.ago Vecchio (o Lago Sinibaldi)», il
«lLago Nuovo» e «Fontana Ciocci», avent le stesse origini.
Inoltre, T'area ¢ particolarmente interessante per le rlevand
presenze naturalistiche e le testimonianze storico-archeologi-
che (Lucus-Feroniae), seppure attualmente il lago sia in condi-
zioni di notevole degrado ambientale e sia probabilmente
destinato all'interrimento a causa di attivitd antropiche.
Vengono proposti alcuni interventi per ripristinare le condi-
zioni dinamiche esistenti, tesi a limitare il danno ambientale.
Si otterra cosi il recupero dell'area e nello stesso tempo si
potrebbero sviluppare attivita di riqualificazione anche ai
fini educativi ambientali e ricreativi, quali la creazione di sen-
tieri naturalistici con tabelle descrittive, la realizzazione di un
orto botanico e l'organizzazione di programmi di visite gui-
date ai centri di interesse storico-archeologico presenti nelle
aree limitrofe.

PArROLE CHIAVE: Lago Puzzo, depressione subcircolare di
origine carsica, geotopo, riqualificazione ambientale

(*) Amministrazione Provinciale di Roma

D1 Loreto E. (*), LiPERI L. (*) & PIRO M. (*)

ABSTRACT - In the present paper the geotope “Lago Puzzo™
is described. This significant geological site is located in the
municipal district of Fiano Romano (Province of Rome), in
the North-eastern Sabatini Mountains volcanic district, near
the Tiber valley, and Mount Soratte’s shear zones.

It is a little lake of karst formation (sinkhole), placed in a
small morphological subcircular depression about 600 m
large. The lake was formed in several phases during the last
140 years, following the breakdown of carbonate bedrock
hollow vaults, below a thin cover of slightly cohesive
deposits, in association with sulphureous eruptions. The
formation of underground hollows is linked to chemical
dissolution processes mainly due to the fluids, rich in CO,
and H,S, which migrate through major tectonic fractures.
In our case this fractures, can be identified along the N-S
branch of the S. Martino stream valley. Under the same
geological and structural conditions other lakes and
depressions, like “Tago Vecchio (or Lago Sinibaldi)”,
“Lago Nuovo” and “Fontana Ciocei” were formed in the
neighbouring area. Moreover, this area is particularly rele-
vant also for the presence of significant vegetation values
and of historical and archeological remains (Lucus
Feroniac), even if at the present time the lake shows a
great environmental decay and will probably be filled in,
due to anthropic activities.

An intervention project is proposed in this paper, in order
to restore the previous dynamic conditions and reduce the
enviromental damage. By so doing, the attained recovery
of the whole arca may allow the development of activities
of environmental education and properly oriented touri-
sm, like the realization of naturalistic paths with notice
boards, the creation of a botanical garden, the organiza-
tion of guided visits to the historical and archeological
sites of the area.

Key WoRDS: Lago Puzzo, sinkhole, geotope, environmental
requalification
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1. - INTRODUZIONE

I’ Amministrazione Provinciale di Roma, su richie-
sta del Comune di Capena, ha incaricato i propri tec-
nici di eseguire delle indagini per la elaborazione di un
progetto di recupero ambientale e di valorizzazione
dell’area del «lago Puzzo», di proprieta comunale
(anche se posta nel territorio di Fiano Romano), sog-
getta a notevole degrado ambientale, Tale degrado ¢
dovuto principalmente alle attivita antropiche e in par-
ticolare modo alle lavorazioni agricole intensive, spin-
te a volte fin sulle sponde dello specchio d’acqua,
determinando Palterazione degli equilibri del sistema
idrografico superficiale con fenomeni di accentuata
erosione ¢ conseguente parziale interramento del
Lago. Questo ¢ localizzato in una piccola depressione
(sinkhole) dovuta a fenomeni di crollo di cavita carsiche
presenti nel basamento carbonatico mesozoico sotto-
stante un modesto spessore di sediment alluvionali.

Per le sue caratteristiche genetiche il «lago Puzzo»
rappresenta un bene culturale a carattere geologico di
elevato wvalore scientifico poiché, oltre all'indubbio
valore paesaggistico, la depressione morfologica rap-
presenta un tpico esempio di «dolina alluvionale»
(SEGRE, 1948; CAsTO & ZARLENGA, 1992). (fig. 1).

2. — CARATTERISTICHE GEOLOGICHE

Il Lago Puzzo si trova nel settore Nordorientale
dell’area vulcanica dei Monti Sabatini, in prossimita
della valle del Tevere, in posizione meridionale rispet-
to al rilievo carbonatico del Monte Soratte, la cui pro-
paggine pit vicina all'area ¢ costituita dal Monte
Belvedere.

T
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Fig. 1. — Dolina di sprofondamento suballuvionale,
il Lago Puzzo nel giugno 1946, (da Scgre, 1948).

— Sinkhole, Lake Puzzo - June 1946, (from Segre, 1948).

Dal punto di vista geologico si distinguono in que-
st’area cinque varieta stratigrafiche, riportate di seguito
in ordine di eta (fig. 2):

1) «Varieta carbonatiche Meso-Cenozoiche del
Monte Soratte e del Monte Belvedere: costituiscono
una successione condensata calcareo-siliceo-marnosa
«Umbro-sabina» con hiatus a livello del Giurassico
superiore e del Cretacico inferiore (PArROTTO &
PRATURLON, 1975). In particolare, a sudest di Lago
Puzzo, affiorano dei calcari Liassici (nella facies del
Calcare Massiccio);

2) «Varieta sedimentarie marine»: affiorant intorno
alle strutture carbonatiche, su cui sono trasgressive.
Comprendono una serie di sedimenti, di eta Plio-
Pleistocenica, costituiti da una alternanza di sabbie,
argille ¢ ghiaie. Durante questo intervallo di tempo il
Monte Soratte e gli altri rilievi minori pit meridionali,
formavano una serie di isolette e di scogli contro i cui
versanti agiva I'azione erosiva del mare dando luogo a
una serie di sedimenti clastci con differente granulo-
metria, a seconda della distanza delle aree emerse e delle
profondita dell’acqua (BORTOLANI & CARUGNO, 1979);

3) «Varieta vulcanichen: rappresentate da lave ed
estesi depositi di piroclastiti, alternate a epivulcanit
rimaneggiate (DE RITA ef afiZ, 1993). Le fasi tensionali
che hanno dato origine alle sequenze sedimentarie del
ciclo neoautoctono trasgressivo, sono continuate nel
quaternario, determinando nella  limitrofa area
Sabatina 'instaurarsi, citca 600000 anni fa (FORNASERI,
1985), di una rilevante attivita vulcanica con imponen-
ti manifestazioni. I prodotti vulcanici sono stati poi
incisi dai corsi d’acqua dell’area, lungo i quali & presen-
te una modesta copertura di sedimenti alluvionali
recenti;

4) «Varieta sedimentaric di origine lacustre»: inter-
calate alle vulcaniti, sono presenti depositi sedimentari
continentali di origine lacustre (diatomiti);

5) «Travertini» intercalati ai prodotti piroclastici
affiorano anche estese placche di travertino. Queste
ultime sono una testimonianza dell’intensa attivira
idrotermale legata alla presenza di importanti allinea-
menti tettonici.

3. — QUADRO STRUTTURALL

Nell’area in esame si evidenzia la presenza dell’alto
strutturale del Monte Soratte. Si tratta di un Horst
dovuto alla culminazione di una struttura composta da
almeno due scaglie tettoniche sovrapposte mediante
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piani di accavallamento, di eta miocenica, a direzione
NNW-SSE e vergenza nordorientale (BENEO, 1947;
PAROTTO & PRATURLON, 1975; CAvINATO & TOZZI,
1986; FACCENNA & FUNICIELLO, 1993). Sul lato setten-
trionale ¢ su quello meridionale I'Horst del Soratte
risulta delimitato da sistemi di faglie dirette a direzione
appenninica NNW-SSE (tratto iniziale della valle del
Fosso S. Martino); a questi si sovrappongono, in posi-
zione meridionale, deformazioni a direzione prevalen-
temente N-S. Attraverso recent studi di geologia strut-
turale eseguiti in questa zona (FACCENNA &
FunicieLLo, 1993; FaccenNa, 1994), sono state indi-
viduate due zone tettoniche di tipo trascorrente, le cui
direttrici principali sono a direzione N-S. Diverse evi-
denze, dirette e indirette, dimostrano che le deforma-
zioni a direzione N-S si sovrappongono a quelle a dire-
zione appenninica. Tali dati trovano ulteriori conferme
anche dalle analisi gravimetriche eseguite in questa
regione (D1 FILIPPO e/ al, 1992).

L’analisi morfologica del reticolo idrografico
(Ciccacct et al, 1988), conferma la presenza dei
lineamenti citati e mostra in maniera chiara come 1
segmenti fluviali a direzione NW-SE vengono tron-
cati, con brusche catture, dalle aste fluviali a direzio-
ne N-5 che sono state quindi plausibilmente le ultime
a formarsi.

Dal punto di vista idrogeologico, attraverso le
discontinuita a direzione N-S avviene la tisalita di flui-
di di origine profonda con manifestazioni a bassa ter-
malita, ricche di gas. Lungo il loro percorso le acque
lasciano un deposito grigio biancastro e il terreno ¢
fortemente alterato. Le acque del Lago Puzzo stesso
sono mineralizzate da venute di gas costituito da H,S
(VENTRIGLIA, 1989).

A sud del segmento trascorrente di lano Romano e
nel tratto meridionale del Fosso S. Martino, sono localiz-
zatl depositi travertinosi, una serie di modeste sorgenti
termali ed alcuni sinkholes, manifestazioni indirette di un
circuito carsico attivo (FACCENNA e adi, 1993).

1 sinkholes, conosciuti in letteratura anche come
«limesinks» o «cenotes», sono piccole depressioni
morfologiche di forma circolare, presenti lungo I'al-
veo del Posso S, Martino. La loro rapida formazione
¢ legata ai processi di dissoluzione del substrato roc-
cioso carbonatico, posto al di sotto di una spessa
copertura di terreni leggermente coesivi rappresenta-
ti da sabbie, silt, piroclastiti etc. Le cronache dei feno-
meni descrivono episodi rapidi ed improvvisi di
abbassamento delle acque nei laghetti gia formati
accompagnati da boati, emissioni di gas e scosse del

Fig. 2. — Carta geologico-strutturale dell’area. Legenda: 1) Unita

carbonatiche Meso-cenozoiche; 2) Unita sedimentarie Plio-

Pleistoceniche; 3) Depositi vuleanici; 4) Depositi lacustri; 5)

Depositi di travertino; 6) Principali faglie (a tratteggio quando sup-

posta); 7) Sinkholes; 8) Principali sorgenti. (da Faccenna et ali,
1993 - ridisegnato da S. Pascolini).

— Geological and structaral sketch map of the arvea. Legend: 1)
Mesozoic-Cenosoic carbonate units; 2) Plio-Pleistocene sedimentary units; 3)
Voleanic deposits; 4) Lacustrine deposits; 5) Travertive deposits; 6) Master
styike-siip fanlfs (dashed when inferred); 7) Sinkholes; 8) Main springs. (from

Faccenna et ali, 1993 - redranwn from S. Pascolini).

terreno tali da provocare generalmente grande panico
nella popolazione. Nel passato gli studiosi hanno per-
cio pensato a fenomeni legati a qualche attivita di tipo
tardo vulcanica.

Secondo gli studi pin recenti invece la loro genesi
sarebbe il risultato di due processi (fig. 3):

a) il primo ¢ dovuto al crollo di cavita sotterranee
in rocce carbonatiche, poste al di sotto (50-100 m dal
p.c.), di una spessa copertura di depositi leggermente
coesivi, la cui formazione ¢ legata a lenti processi di
dissoluzione chimica. Attraverso le maggiori fratture
tettoniche e le loro intersezioni, avviene la risalita di
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Fig. 3. — Modello schematico di formazione di un sinkhole. T flui-
di aggressivi migrano preferibilmente lungo fratture subverticali
riattivate in tempi recenti.

(da Faccenna et alii, 1993 - parzialmente modificato).

— Schematic model of sinkehole development. The aggressive fluids
nigreate preferentially along the sub-vertical fracture reactivated in recent tinees.
(frome Faccenna et alii, 1993 - partially changed).

fluidi, ricchi di CO,, SO, e di H,S, che operano la dis-
soluzione delle rocce carbonatiche presenti nel sub-
strato;

b) il secondo & correlato alla lenta migrazione di
suolo o di depositi non molto coesivi verso il fondo
del substrato roccioso delle cavita carsiche, con il con-
seguente cedimento del terreno superficiale.

Nel corso dei processi di formazione dei sinkholes
avviene anche Pabbassamento dei livelli piezometrici
negli strati acquiferi.

4. - LATORMAZIONE DEL LAGO PUZZO

La seta del 28 ottobre 1856 in localita lago Puzzo
si apti improvvisamente con grande fragore, una cavita
che si riempi d’acqua. Ne danno notizia in apposite
note alcuni insigni studiosi dell’epoca (Ponzi, 1857;
Rarrr, 1857). 1l Ponzi ritenne che il fenomeno fosse
una manifestazione di attivitd post-vulcanica, in netto
contrasto con il Ratti, che interpretd il fenomeno
come il crollo risultato delle dissoluzione dei calcari
sottostanti a terreni incoerenti superficiali; tesi poi
ripresa  da  altri  autori  (BrRuniarTi, 1895,
FOLGHERAITER, 1896; MELI, 1896; MODERNI, 1896;)
pet spiegare la formazione nel 1895, in un’area vicina,
di un altra cavita denominata Lago di Leprignano.

Secondo 1 sopracitati autori, e secondo recenti studi
(FACCENNA ef afi, 1993) a queste ultime cause sarebbe-
ro da attribuire la formazione del Lago Puzzo ¢ della
serie di depressioni, sede di antichi laghi ormai estinti,
allineate lungo lo stesso disturbo tettonico e di eta cre-
scente da N verso S: Lago Vecchio (o Lago Sinibaldi,
di forma circolare con un diametro di 500 m), Fontana
Ciocci (con un diametro di circa 250 m), Lago Nuovo
(o Lago di Leprignano, di forma ellittica con un dia-
metro di 260 my), e il piccolo sprofondamento in loca-
liti Pian della Casa, al piede di Monte Paciano, che si
formo nel 1897, ma che non diede luogo ad un vero e
proprio crollo (SEGRE 1948). La formazione di queste
depressioni ¢ stata accompagnata, per i casi documen-
tati storicamente, da boati, lanci di pietre, eruzioni di
vapore, tutti fenomeni esauritisi nel giro di poche ore
lasciando il posto a voragini che venivano rapidamente
colmate da acqua e successivamente da sedimenti.

Nel corso del tempo il Lago Puzzo si sarebbe col-
mato soprattutto per gli apporti detritici del Fosso San
Martino, e nuovamente originato nel 1930 nello stesso
luogo e con le stesse modalita del 1856, sebbene con
dimensioni maggioti (IL. MESSAGGERO, 1930; SEGRE
1948; Parrizi, 1967;). Come ripottano le cronache del
tempo (IL MESSAGGERO, 1930;) nel 1930 si verificaro-
no piccole esplosioni freatiche accompagnate a boati
ed emissione di gas e la formazione del cratere di Lago
Puzzo.

5. — DESCRIZIONE DELLO STATO ATTUALE
DEI LUOGHI

Per la descrizione dello stato attuale dei luoghi e
delle opere da realizzare si fa riferimento alla planime-
tria di progetto. (fig. 4). 1l Lago Puzzo si apre al con-
tatto fra i travertini e le sabbie matine pii o meno
cementate di eta pliocenica; un bancone di travertino
di 6-7 m di spessore domina la sponda Sud del lago.
Questo ha forma ellittica allungata in senso N-S e la
sua profondita attuale ¢ molte ridotta, non oltre il
mezzo metro, dato il notevole apporto solido da parte
dell’erosione superficiale. La sponda orientale si pre-
senta ripida, con un’altezza di circa 2 m sul pelo del-
acqua. A monte della sponda stessa si estende un
versante coltivato che ¢ stato oggetto di sistemazioni
agricole recenti, con notevoli movimenti di terra,
tanto da accelerare I'erosione superficiale, costituendo
quindi una delle cause del parziale interramento del
lago. Le sponde S ¢ N, invece, sono soggette a feno-
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meni di impaludamento con sviluppo di folta vegeta- vionali consolidati da vegetazione di alto fusto (fig, 5).
zione lacustre. Alla base della scarpata della sponda Sembra che il fosso un tempo fosse direttamente col-
orientale vi sono alcune sorgent, mineralizzate fredde legato al lago; successivamente potrebbe aver alimen-
con emanazioni di acido solfidrico, che non appaiono tato parzialmente il lago attraverso un canale artificia-
legate soltanto alla falda superficiale, relativa al fosso le, di cul si vede ancora il tracciato, che affluiva alla
San Martino, ma anche a falde profonde mineralizza- sponda settentrionale. A questo proposito si deve
te. Tali sorgenti, indicate in carta, avevano la loro notare che la situazione dei luoghi ¢ attualmente diver-
emergenza nel lago, ma risultano attualmente nascoste sa da come descritta nel progetto (che risale nella
dalla coltre di depositi argillosi che ha livellato com- prima stesura al 1991), in quanto non esiste pit un
pletamente il fondo; si notano solo, in assenza di conoide di detrito, ma il fondo del lago ¢ stato livella-
acqua, alcune deboli emissioni gassose dai fanghi del to dai sedimenti, e la profondita dell’acqua si va ridu-
fondo. cendo con il passare degli anni. Inoltre le osservazioni

Il fosso di S. Martino passa a fianco della sponda compiute di recente hanno permesso di determinare
occidentale del lago, ed & separato dal lago stesso da che nella stagione estiva la quota del pelo libero del-
uno sbarramento naturale costituito da sedimenti allu- I'acqua nel fosso ¢ di poco pit bassa di quella del cana-
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Fig. 4. — Planimettia con la schematizzazione del danno ambientale,

— Map of environmental damage.



Fig: 5. — Il fosso di S. Martino passa a fianco della sponda occiden-

tale del Tago Puzzo, ed ¢ separato dal lago stesso da uno sbarra-

mento naturale costituito da sedimenti alluvionali consolidati da
vegetazione di alto fusto (foto di M. Piro, maggio 1996).

— The 8. Martino ditch passes by the western side of lago Puzzo, dini-
ded from Hhe fake by a natural barrage formed by alfuvial deposits consolidated
by forest trees (Photo by M. Piro, may 1966).

le artificiale e del fondo del lago, che quindi non viene
alimentato, percio il lago risulta asciutto per la maggior
parte dell’anno.

6. — CRITERI PROGETTUALI

Il progetto di recupero ambientale, frutto della col-
laborazione tra i tecnici del Servizio Geologico e del
Settore Tecnico Ambiente della Provincia di Roma,
coordinati dall’arch. L. Ciaffaglione (del Settore
Tecnico Ambiente), ¢ inserito nell’ambito dei pro-
grammi di finanziamento della Legge 21/91. L’ipotesi
progettuale prevede un’opera razionale di risanamen-
to, con la finalita di intervenire per lo stretto necessa-
rio sia sul luogo specifico che sul terreno circostante,
attraverso il ripristino delle condizioni di equilibrio
idrologico del Tago. T suddetti intervent sono i soli
possibili in quest’area che ricade nell’ambito territoria-
le 4 (tav. E/37) della regione Tazio (zone di non tra-
sformabilita) dove sono consentiti interventi di manu-
tenzione, presidio e miglioramento dell’efficienza dei
beni costituenti caratteri essenziali della natura e del
paesaggio. Si ¢ ritenuto opportuno pertanto limitare
gli interventi alla zona orientale del lago, dove il danno
ambientale ¢ maggiore, e condensare in un’unica area
le intenzioni progettuali. Obiettivo priotitario del pre-
sente progetto ¢ quello di bloccare interramento e il
depauperamento idtico del lago ripristinando le con-
dizioni dinamiche preesistenti il danno ambientale,
limitando gli apporti solidi in una zona controllata che
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funga da «filtro», accessibile per intervent di manu-
tenzione periodici. Il luogo sistemato e recuperato
potra costituire polo di attrazione e di educazione
ambientale permanente.

La prima fase di intervento prevista consiste nel
dragaggio del materiale alluvionale depositatosi sul
fondo del lago e della risistemazione opportuna delle
sponde instabili e di un preesistente fosso le cui acque
sono quelle che contribuiscono al rilascio di un grande
quantitativo di carico solido. Una wolta liberate le
emergenze di acque mineralizzate dal matetiale che le
occlude si prevede la ripresa della loro funzione di
apporto idrico all'invaso. 1l fosso di progetto sara inne-
stato a monte con gli altri due fossi esistenti che rasen-
tano la conca lacustre, il Fosso San Martino (denomi-
nato in questo tratto Fosso Gramiccia) e il Fosso di
Lago Puzzo. Dovra essere realizzato a pendenza
decrescente da monte verso valle con un’ampia area
allo sbocco al fine di consentire un migliore deflusso
delle acque consentendo il deposito del loro trasporto
solido prima dell'immissione nel lago. Si otterra cosi
una migliore circolazione e Possigenazione delle acque.
Ilarea sara infine, sistemata adeguatamente tramite la
piantumazione di specie arbusdve. Il materiale di risul-
ta del dragaggio e della escavazione del fosso sara tra-
sportato parte in discarica e parte potrd essere posto a
difesa della sponda orientale del lago, dove si provve-
dera ad una nuova sistemazione generale con la realiz-
zazione di un percorso pedonale integrato da un arbo-
reto comprendente le specie palustri e riparie maggior-
mente rappresentative delle associazioni vegetali della
zona.

Nella successiva fase del progetto si propone la
valorizzazione dell’area attraverso la realizzazione di
una serie di interventi tra i quali la creazione di per-
corsi naturalistici a scopo didattico, corredati da una
opportuna segnaletica illustrativa per far conoscere ai
visitatori 1 caratteri ambientali e geologici del sito.
Inoltre sara possibile visitare, data la vicinananza dal
posto, alcuni centri di interesse storico-archeologico
quali I'antica Capena (Lucus Feroniae), una zona
necropolare etrusca e la rupe di Castellaccio, antico
presidio medioevale. E’ previsto infine un incremento
della accessibilita ai luoghi con la realizzazione di due
arce esterne con relativi avvicinamenti pedonali al fine
di una facile fruizione da parte dei futuri visitatori,
Nella planimetria allegata (fig. 6) sono rappresentati
gli interventi di sistemazione generale qui sopra
descritti.

Occorre sottolineare che I'esecuzione dei predetti
interventi oltre a garantire la conservazione e la tutela
di questo prezioso lembo di ambiente naturale, potra
costituire una occasione di sviluppo occupazionale nel
comprensorio in attivita eco-compatibili.
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Fig. 6. — Planimetria con gli interventi di sistemazione generale dell’area.

— Map of the intervention for the general settlement of the area.
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