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Introduzione
Green landscapes of Sicily
R. GUARINO

The physical setting

Sicily is the largest Mediterranean island, with an extension of
nearly 26000 km?. The Sicilian territory is predominantly hilly or
mountainous: one fourth of the island is at more than 700 m a.s.l;
two thirds range between 300 and 700; one sixth below 300 m a.s.l.

Fig. 1 Geological map of Sicily (simplified version of the 1:250.000 map published
by ISPRA, UniCT and INGV), with the names of the main mountain districts of the
island. The main geostratigraphic units are summarized in the map reported below



Introduction

The geographical position of Sicily, its complex geological history
and the high topographic diversity make the island one of the most
heterogeneous Mediterranean territories, under the geo-morpholog-
ic, edaphic and climatic viewpoint (Fig. 1).

The single most relevant landmark of the island is Mt. Etna (cur-
rently standing 3329 m), the biggest volcano of the Mediterranean
region. It dominates the Eastern side of Sicily, with multiple layers of
erupted materials that cover an area of 1190 km?, with a basal circum-
ference of 140 km.

Apart from Etna, the main elevations of Sicily (ranging from 1400
to 1979 m) are aligned along the so-called Sicilian Apennine, rang-
ing along the NE-coast from the Strait of Messina up to the valley of
the Torto River. Three sectors can be recognized, from east to west:
Peloritani-, Nebrodi- and Madonie Mountains. Peloritani are consti-
tuted by the oldest outcrops of Sicily: a complex of different meta-
morphic rocks (gneiss, schistose and phylladic alternations) partial-
ly covered by sedimentary sandstones and limestones. Nebrodi are
mostly consisting of quartzose sandstone rocks, clayey and siltose
depositions belonging to the Numidian Flysch. Madonie are formed
by carbonatic, dolomitic and quartzitic outcrops, frequently inter-
rupted by outcroppings of salty clay and layers of halite. Carbonatic
and dolomitic rocks are forming, as well, the reliefs in the western
part of Sicily, overlapping a basal complex constituted by carbonate
sands and clays.

The central and southern parts of Sicily are characterized by the
hilly complex of “normal” and “chaotic” depositions belonging to
the Messinian evaporitic series (the “Gessoso-Solfifera” Formation),
mixed with whitish marls of the late Pliocene and by yellowish
Plio-Pleistocenic calcareous sandstones.

The south-Eastern corner of Sicily is formed by the carbonate plat-
form named “Hyblaean Plateau”, a succession of horizontal layers
of mesozoic limestones frequently interrupted by a radial system of
deep canyons departing from the highest elevation (Mt. Lauro, 970 m
a.s.l.) formed by alkaline basaltic flows and calcareous tuff that cov-
ered the northern portion of the plateau during the Pliocene. The Hy-
blaean and the Etnean region are divided by the largest alluvial plain
of Sicily, the so-called “Piana di Catania”, created by the depositions
of the main Sicilian river: the Simeto, collecting water from the south-
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ern side of Mt. Soro (i.e. the main elevation of Nebrodi Mts.) and all
along the western flank of Mt. Etna. The plain of Catania is the single
most important agricultural area in the region, consisting of 108,097
ha of arable land and 102,350 ha of permanent crops.

Simeto is the only river of Sicily whose flow is reaching the aver-
age of 18 m®/sec., followed by the Alcantara- (8.8 m®/sec.) and the
Platani River (6.9 m3®/sec.). Most of the Sicilian rivers are modest (less
than 1 m?/sec.), with a pronounced seasonal gap during the summer
months, due to the lack of rainfall, the short persistence of snow and
the relatively small extension of the catchment basins.

Climate and bioclimates

The average annual temperatures recorded by the weather sta-
tions of Sicily are ranging between 17-18 °C at the sea level and 7-5
°C around 1800 m a.s.l. Trends of temperatures are greatly influen-
ced not only by the elevations, but also by the distance from the sea
and by the exposure: daily and seasonal temperature ranges are the
lowest along the northern coast of the island (Zampino et al. 1997).
The highest temperatures are recorded in July in the inner districts,
with frequent peaks well above 40 °C. In the same areas, minimum
temperatures go frequently below 0°C during the winter months. The
coldest month is January, with average min. temperatures of 9-10 °C
in the lowlands and 1-0 °C around 1800 m a.s.L

According to the Rivas-Martinez’s bioclimatic classification (Brul-
lo et al., 1996), the following thermotypes and ombrotypes are occur-
ring in Sicily (abbreviations: T = Average year temperature, It = Index
of thermicity):

¢ Inframediterranean (T = 18-20 °C, It = 500-450) upper semia-
rid (Lampedusa) and upper dry (Linosa and Pantelleria).

e Lower Thermomediterranean (T = 16-18 °C, It = 449-400)
lower dry (coastal districts from Licata to Pachino), upper dry
(Egadi Islands, coastal districts from St. Vito Lo Capo to Li-
cata and from Pachino to Augusta), lower subhumid (coastal
districts from St. Vito Lo Capo to Capo Gallo, Cefalu, from
Augusta to Acireale, NE-Hyblaei, Aeolian Islands), upper
subhumid (coastal districts from Cefalt to Messina).
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e Upper Thermomediterranean (T = 16-18 °C, It = 399-350)

lower dry (Piana di Catania), upper dry (hills of southern and
SE-Sicily), subhumid (inlands of Trapani and Agrigento, hilly
and coastal districts from Giardini to Messina), lower humid
(Mts. surrounding Palermo, foothills of northern Peloritani
and eastern flanks of Etna, from Acireale to Giardini).

* Mesomediterranean (T = 13-16 °C, It = 349-210) upper dry
and lower subhumid (Mts. of western and central Sicily,
southern flanks on Madonie and Nebrodi, southern Hybla-
ei), lower humid (northern flanks of Nebrodi and Peloritani,
top of the Hyblaean plateau), upper humid (eastern flanks of
Etna and Peloritani).

e Supramediterranean (T = 8-13 °C, It = 209-70) subhumid /lower
humid (top of Madonie, Sicani, Nebrodi and western slopes of
Etna), upper humid (top of Peloritani and eastern slopes of Etna).

e Oromediterranean (T = 4-8 °C, It = 69- -10) humid (Etna,
between 2000 and 2800 m a.s.l.).

* Cryo-oromediterranean (T = 2-4 °C, It = -11- -100) upper hu-
mid (Etna, above 2800 m a.s.l.).

Distribution maps of the thermotypes and ombrotypes of Sicily

are reported in Figg. 2-3.
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Flora and Vegetation

The vascular flora of Sicily and surrounding islets is currently estima-
ted in around 3000 species (Giardina et al., 2008): floristically, the Sicilian
territory turns out to be one of the richest in the Mediterranean. The high
diversity of species is primarily related to the previously mentioned high
topographic and bioclimatic diversity of the island. Moreover, for its ge-
ographical position, Sicily can be defined the crossroad of the Mediter-
ranean flora, as many species are reaching here the northern- (Reaumuria
vermiculata, Zyzyphuslotus, Rhustripartita,etc.), southern-(Fagussylvati-
ca, Ferulagocampestris, Alliumursinumetc.) eastern-(Chamaeropshumilis,
Ambrosinabassii,Cistuscrispusetc.),western-(Fritillariamessanensis,Salvia
fruticosa, Jasminum fruticans etc.) limit of their distribution range. These
occurrences testify ancient biogeographical connections with the main-
land (starting from the Messinian Age), as well as the plant migrations
driven by the Plio-Pleistocenic climate swings. Climate changes may lo-
cally lead to the severe reduction and splitting of plant populations. This
is the case, for instance, of the disjoint Sicilian populations of Heteropogon
contortus,Artemisiaalba,Seslerianitidassp.sicula, Koeleriasplendens, Helic-
totrichon convolutumthat probably reached the island in the Pleistocene,
during the dry interglacial periods (Guarino, 2006).

At the same time, the insularity and the geographical segregation of
refuge areas (coastal capes and high mountain districts) promoted the
survival of many biogeographical relics and the differentiation of a rich
endemic flora, currently estimated in 338 species, among which the ge-
nera Allium, Limonium, Astragalus, Anthemis, Erysimum, Centaurea, Bras-
sica, Viola, Hieracium display remarkable examples of schizo-endemics
resulted from the splitting of ancient distribution ranges, combined
with the efficient occupation of particular ecological niches.

In addition to the schizo-endemics, many Tertiary relics survived
in Sicily, some of which are currently known as palaeo-endemics. This
isthe case, for example, of Abiesnebrodensis, Cytisus aeolicus, Erica si-
culassp.sicula, Petagnaeagussonei, Pseudoscabiosalimonifolia, Rhamnus
lojaconoi, Zelkova sicula.

As a whole, approximately 1/4 of the whole Sicilian flora (about
750 taxa) has got a remarkable biogeographical and systematic inte-
rest (Brullo et al. 1995). Many of these elements are currently threate-
ned by the human activities.
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Most natural communities have been degraded or permanent-
ly altered throughout Sicily and surrounding islets. The natural
vegetation is threatened by continuing conversion to agriculture,
pasture, and urban areas. Frequent fires, logging of remaining na-
tive woodlands, exotic species, intensive grazing are also common
threats, as well as the touristic exploitation of the coastal districts.
As Sicily has been a central crossroads of human activity for thou-
sands of years, it offers a major perspective on all the problems
and challenges of accommodating humans and nature in the much
trampled Mediterranean basin.

The vegetation of the island shows almost everywhere the traces
of a long-lasting exploitation of the land. The only well preserved pa-
tches of natural vegetation are limited to the most inaccessible places
(cliffs, screes, rocky ledges, very steep slopes and windy ridges, plus
the Etnean heights). In total, they cover a surface of about 7300 ha, i.e.
0.29% of the island (Bazan et al., 2009).

With reference to the phytosociological classification of the Si-
cilian plant communities (Brullo et al. 2002), the best preserved
natural plant communities of Sicily are those belonging to the
following syntaxa: Rumici-Astragaleteasiculi(orohopilouschama-
ephyticvegetation), Scrophulario-Helichrysetea(hemicryptophitic
and chamaephytic vegetation of screes, talus slopes and river-
beds) Saxifragion australis (chasmophytic vegetation on alkaline
rocks), Dianthion rupicolae (chasmophytic vegetation on acidic
rocks) and, in part, Crithmo-Limonietea (halo-chasmophytic vege-
tation of rocky coasts).

The Sicilian woodlands can be also included in the relatively
well preserved natural vegetation, although most of them are di-
sturbed by husbandry and periodical coppicing. The following
phytosociological units are represented (Brullo et al., 2008): Quer-
cetalia ilicis (holm-oak woods, cork-oak woods, plus a large num-
ber of different wood-types dominated by the turkey-oak and/or
by the downy-oak: a rather intricate species-complex well-known
for its extremely high variability in Sicily); Querco-Fagetea (bee-
ch-woods, riverside woods). In total, Sicilian woods are covering
approx. 72000 ha, i.e. 2.9 % of the island.

The rest of the island is mostly colonized by secondary and synan-
thropic vegetation. The secondary vegetation includes chestnut-woods

13
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andreforestations,scrublands(Quercetaliacalliprini, Prunetaliaspinosi),
garigues(Cisto-Micromerietea, Cisto-Lavanduletea), perennialsemi-natu-
ralgrasslands(Molinio-Arrhenateretea, Lygeo-Stipetea),coveringintotal
23.12% of the island. The synanthropic vegetation (Onopordetea acan-
thii, Secalietea, Stellarieteamediae, etc.)iswidely distributed on 1,245,000
ha, i.e. nearly 50% of the island, wherever an extensive agriculture is
performed (Brullo & Guarino, 2007; Brullo et al. 2007). Most of the Si-
cilian territory is occupied hard-wheat fields, but other dry-land far-
ming, like olive groves and plantations of almond, pistachio, ash-tree,
still characterizes a relevant part of the Sicilian rural landscape (Fig. 4).

Intensive agriculture covers around 25% of the island. Citrus groves,
orchards, greenhouses and vineyard are included here. The impact of in-
tensive agriculture is progressively increasing, together with the popula-
rity of the Sicilian wines and early-fruits. Mechanized agricultural practi-
ces, chemical fertilizers and pesticides are drastically selecting the weedy
plants, penalizing the Mediterranean plants and enhancing the chances
of non-native weeds. Modern technology, like everywhere in the world,
underpin the modern trend “from local to global”. It is hard to believe that
ubiquitousplants, like Oxalis pes-capraeor Pennisetumsetaceum, arrivedin
Sicily such a short time ago. They belong to a process of “banalisation” of
the landscape that is one of the newest form of global impact.

14
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Trendsatlandscapescale protectedareasandmanagementproblems

As we have seen, the main feature of the Mediterranean region is
a remarkable diversity of habitats, with hilly or mountainous inland
and few alluvial plains in coastal sites. There is a tight coexistence of
semi-natural and synanthropic ecosystems, with a great topographic
and biological diversity, driven by ecological gradients of different
intensity, highly influenced by the distance from the sea and by the
orientation and altitude of the mountains.

The natural patchiness of the Sicilian landscapes has been often in-
creased up to critical levels by the human activities. Land use and hu-
man demography have significantly changed during the last six dec-
ades, as a consequence of the mechanization of agriculture, the decline
of the extensive land use and traditional agriculture, particularly on
terraced fields (Barbera et al.,, 2009). The development of new economic
sectors, like services and infrastructures functional to the tourism, pro-
moted the concentration of people within few miles from the coastline,
with an ever increasing impact on coastal habitats. On the other hand,
many lands used by agriculture or husbandry until recent times are
currently abandoned, particularly in the mountain districts (Fig. 5).
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One of the newest issues in the policy of the Sicilian administra-
tion is the protection of natural and cultural landscapes. The first
three protected areas have been created in the year 1981 (regional law
nr. 98), all three in coastal districts: Stagnone di Marsala, Vendicari,
Lo Zingaro. In 1988, with the regional law nr. 14 1988, followed by the
Regional Plan for wildlife preserves, issued in 1991, to the first three
protected area, 79 new ones have been added. In addition to these
protected areas, four regional parks were established: Etna in 1987,
Madonie in 1989, Nebrodi in 1993 and Alcantara in 2001.

In more recent times, following the “Birds Directive” (79/409/
EEC) and the “Habitats Directive” (92/43/EEC), the “Natura 2000
network” of Sicily includes 214 SCIs (Sites of Community Impor-
tance) and 47 SPZ (Special Protection Zone), many of which overlap-
ping the previously mentioned regional parks and reserves. When
the management plans of SCIs and SPZs will become operative, 8%
of the Sicilian territory will be protected (Guarino, 2008).

Two main kinds of protected areas can be found in Sicily: those
occurring on mountains are on average quite extended, the coastal
ones, instead, are on average six times smaller. Many of them are just
little spots that have been set to save the saveable, i.e. the few coastal
traits escaped from the massive urbanization that took place in those
districts in recent times. The conservation and management of the
Sicilian coastal sites, exposed to the pressure of strong economical
interests, is quite problematic and poses a number of specific themes
(Guarino & Guglielmo, 2010).

To promote conservation strategies in situ for threatened habitats
and species of Sicily, it is urgently needed a network of stakehold-
ers, administrators and scientific experts which will support capacity
building, management and policy actions. Unfortunately, these inten-
tions are inevitably constrained by the lack of scientific knowledge on
the ecosystem functioning and by the reality of limited economical
resources. Conservation must therefore be based on the establish-
ment of priorities, in order to determine how these limited resources
could be best allocated (Guarino et al. 2011).

People’s perception on protected areas is, in most of the cases, lim-
ited to the recreational or aesthetical function of biotopes and biodiver-
sity: a kind of “playground for ecologists” that can be used for outdoor
activities and experiential marketing. This limited view should be wid-
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ened through the use of protected areas as living labs for the environ-
mental education, to raise the public awareness on the function of eco-
systems, but unfortunately managers and planners seem to be much
more sensitive to the marketing and promotion of typical products and
to the construction of infrastructures in order to improve accessibility
and usability of these areas. This is not necessarily a negative aspect,
but it can be so if it becomes the priority target for the development of
protected areas. Environmental education is also education to a smart
parsimony, to the reduction of waste, to the awareness of gestures. It is
also education to the motion, to walk on natural terrains by adapting
to the roughness of the pathways. Too many habitats and natural scen-
eries have been irreparably spoiled by senseless interventions to “im-
prove” accessibility and usability. This is the case, for example, of the
renowned Etnean “Rifugio Sapienza” and surrounding areas, where
thousands of absent-mindedly tourists are brought on Mt. Etna “to
walk on the lava”, with best regards to the superficiality that already
characterizes the average way of living of the urban people.

The only way to contrast these dangerous shortcuts is to look at
the Natura 2000 network and, more in general, to every protected
area, as a system with strong interactions with the non protected ar-
eas, i.e. part of the productive system at the basis of the economical
development of the human societies. To preserve biodiversity on the
long term, it would be probably more effective to reduce the energet-
ic inputs around the protected areas, rather than to build infrastruc-
tures and to implement management plans and actions within them.

17
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Bioclimatic Synthesis of Sicily (after Bazan G., et al. 2015: Bio-
climatology and vegetation series in Sicily: a geostatistical approach.
- Annales Botanici Fennici 52: 1-18)

1 Upper Cryomediterranean (UCme) - Tp=1-150

Distribution - - - Mt. Etna, at altitudes above 3000 m a.s.l.

Ombrotypes - - - Upper Hyperhumid (UHh) - - - 18<I0<24.0

Vegetation series - - - volcanic desert, without any visible vascular
vegetation.

2 Lower Cryomediterranean (LCme) - Tp=150-450

Distribution - - - Mt. Etna, between 2400 and 3000 m a.s.l.

Ombrotypes - - - Lower Hyperhumid (UHh) - - - 12.0<I0<18.0

Vegetation series - - - Volcanic desert and recent lava flows with
scattered pioneer vegetation of Rumici-Anthemidetum aetnensis
(Brullo S. et al. 2006).

3 Upper Oromediterranean (UOme) - Tp=450-675

Distribution - - - Mt. Etna, between 2000 and 2400 m a.s.l.

Ombrotypes - - - Lower Hyperhumid (LHh) - - - 12.0<I0<18.0

Vegetation series - - - The vegetation is characterized by pulvina-
te shrubby communities of Astragaletum siculi (Rumici-Astragalion
siculi). It forms a discontinuous formation of high phytogeographic
interest with a set of endemic and rare species. Astragaletum siculi is
physiognomically differentiated by the thorny pulvinate Astragalus
siculus, growing together with Senecio aethnensis, Galium aetnicum,
Festuca circummediterranea, Robertia taraxacoides, Tanacetum sicu-
lum and Viola aetnensis (Brullo S. et al. 2006).

4 Lower Oromediterranean (LOme) - Tp=675-900

Distribution - - - Madonie, Nebrodi, Etna between 1550 and 2000 m a.s.L.

Ombrotypes - - - Upper Humid (UHu) - - - 9.0<I0<12.0; Lower
Humid (LHu) 6.0<10<9.0

Vegetation series - - - Orophilous shrubby communities of highest pe-
aks adapted to cold environmental conditions. The occurrence of several
rare taxa with relict distribution has high phytogeographical and ecologi-
cal significance. On Mt. Etna, the Astragaletum siculi becomes progressi-
vely denser and rich in taxa. In Nebrodi and Madonie Mts. the vegetation
has a similar structure, but different floristic settlement, which is ascribed
to the alliance Cerastio-Astragalion nebrodensis (Brullo S. et al. 2006).
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5 Upper supramediterranean (USme) - [t=(120)-150

Distribution - - - Madonie, Nebrodi, Etna between 1370 and 1550 m a.s.l.

Ombrotypes - - - Lower Humid (LHu) 6.0<10<9.00; Upper Subhu-
mid (USh) - - - 4.8<[0<6.0; Lower Subhumid (LSh) - - - 3.6<I0<4.8. The
Upper Subhumid is widespread within this thermotypic horizon.

Vegetation series - - - the Upper supramediterranean thermotype
is characterized by beech forests, floristically distinguished by diffe-
rent edaphic conditions. On Etna, in the Lower Humid horizon, the
mature stage of vegetation is represented by the Epipactido meridio-
nalis-Fagetum, floristically very poor and with a scarce shrub layer.
Under the same ombrotype, the Etnean birch-woods (Cephalanthero
longifoliae-Betuletum aetnensis) are also occurring, as edapho-xe-
rophilous replacement of the Epipactido meridionalis-Fagetum syl-
vaticae (Brullo C. et al. 2012).

On the Sicilian Appennine, the most prevalent ombrotype in the
Upper Subhumid. On carbonatic substrata of Madonie, beech woods
are represented by the Luzulo siculae-Fagetum, while on siliceous
substrata of Madonie and Nebrodi, the mature stage of vegetation
series is Anemono-Apenninae-Fagetum. In the climatophilous belt
of Luzulo siculae-Fagetum, narrow gorges with a microclimate cha-
racterized by a high degree of atmospheric moisture, on dolomites,
are settled by Hieracio madoniensis-Fagetum sylvaticae. Additional-
ly, Junipero hemisphaericae-Abietetum nebrodensis represents the
edapho-xerophilous vegetation type, with a remarkable pioneer cha-
racter, occurring on Madonie within the area potentially occupied by
the acidophilous beech forest (Brullo S. et al. 2001).

On the northern slopes of Nebrodi, the beech forests of the Ane-
mono apenninae-Fagetum sylvaticae are replaced by Taxus baccata
forests (Ilici aquifolii-Taxetum baccatae) in stands characterized by
colder and more humid and oceanic conditions. On rocky substrata,
slightly acidic and well humified of Madonie, Nebrodi and Peloritani,
the acidophilous holm oak forest named Geranio versicoloris-Quer-
cetum ilicis is also found (Bazan et al. 2010).

The Lower subhumid ombrotype, on the north-eastern slopes
of Etna, is characterized by mesophilous Quercus congesta woods
(Agropyro panormitani-Quercetum congestae). This association in
more xeric conditions is replaced by Daphno laureolae-Pinetum cala-
bricae, and in eastern slopes of Etna at higher altitudes by Vicio cassu-
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bicae-Quercetum cerridis. In the sheltered and shady valleys, linked
to more mesic conditions in comparison with the previous two asso-
ciations, the Agropyro panormitani-Populetum tremulae is occurring.

6 Lower supramediterranean (LSme) - [t=150-220

Distribution - - - Sicani Mts., Busambra Rock, Palermo Mts., San
Calogero, Favara and Granza, Madonie, Nebrodi, Peloritani, Etna,
between 960 and 1400 m a.s.L.

Ombrotypes - - - Lower subhumid. (LSh) - - - 3.6<lo<4.8; Upper
dry (Udry) - - - 2.8<lo<3.6.

Vegetation series - - - Within Lower subhumid ombrotype, in the
mountain ridges of Nebrodi, the most widespread type of wood is
Arrhenathero nebrodensis-Quercetum cerridis. This association
represents the mature stage of a vegetation series made up by the
shrubby vegetation of Pruno-Rubion ulmifolii and mesophilous me-
adows of Plantaginion cupanii.

Arrhenathero nebrodensis-Quercetum cerridis is floristically well
differentiated from other Turkey oak woods of Southern Apennines
for the occurrence of several endemic species such as Arrhenatherum
nebrodense, Aristolochia sicula, A. clusii.

On the northern slopes of the Nebrodi ridge, with a remarkably
oceanic mesoclimate caused by the exposure to moisture conden-
sation from the sea, the Arrhenathero nebrodensis-Quercetum
cerridis is replaced by the Ilici aquifolii-Quercetum cerridis. This
association is well differentiated from the floristic, ecological and
syndynamic viewpoint.

Within the Arrhenathero nebrodensis-Quercetum cerridis distri-
bution area, in the north-facing slopes of the valleys of Peloritani,
with remarkably humid microclimatic conditions, the turkey oak
vegetation is replaced by Melitto albidae-Fagetum sylvaticae, which
has to be regarded as an extrazonal community (Brullo C. et al. 2012).

On the Madonie, on quartz sandstones and flysch, under oceanic
mesoclimatic conditions, the Ilici aquifolii-Quercetum austrothyrre-
nicae is occurring. Within the same bioclimatic belt, on gently slopes
less humid, this association is replaced by Ilici aquifolii-Quercetum
leptobalani. Its physiognomy is given by the occurrence of many dif-
ferent oak species, such as Quercus leptobalanos, Q. congesta, Q. da-
lechampii and sometimes Q. ilex.
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The Lower Supramediterranean Upper dry is quite a rare biocli-
matic combination in Sicily, well identified by the series of the Teucrio
siculi-Quercetum ilicis, limited to restricted areas of Madonie and
western Nebrodi.

7 Upper mesomediterranean (UMme) - [t=220-285

Distribution - - - Mountain areas between 620 and 1030 m a.s.l.
This termotype is widespread on the mountain areas of Sicily: Paler-
mo Mts., High Belice Corleonese, Sicani Mts., Madonie Mts., Upper
Valley of the Salso River, Nebrodi, highest hills of Enna, Peloritani
Mts., Erei Mts., Etna and Hybalean Mts.

Ombrotypes - - - Lower dry (Ldry) - Io=2.0-2.8; Upper dry (Udry)
- 10=2.8-3.6; Lower subhumid (Lsh) - [0=3.6-4.8; Upper subhumid
(Ush) - I0=4.8-6.00.

Vegetation series - - - The subhumid ombrotype, occurring in the Pe-
loritani and Etna areas is linked to acidophilous vegetation series. On
Etna, it is outlined by the Agropyro panormitani-Quercetum congestae
and by the Arabido turritae-Quercetum congestae. The last one is a
basiphilous forest physiognomically characterized by the dominance
of southern oaks, as Quercus congesta, Q. dalechampii and Q. ilex. In
narrow impluvia, where there are particular environmental conditions,
represented by elevated atmospheric moisture, the series of Aceri obtu-
sati-Ostryetum carpinifoliae is found. On eastern slopes of Etna, the
Doronico orientalis-Castanetum sativae is occurring: a chestnut wood
that appears floristically and ecologically quite natural.

The Upper Dry ombrotype is localized on the south and western
slopes of Etna, on the southern slopes of the Nebrodi and Madonie.
The vegetation series is referred to the Festuco heterophyllae-Quer-
ceto congestae sigmetum, whose stationary state is a wood physio-
gnomized by dominant Quercus congesta which grows together with
other oaks, such as Q. dalechampii, Q. ilex and Q. amplifolia (Guari-
no et al., in press).

The Arrhenathero nebrodensis-Querco cerridis sigmetum, mainly lin-
ked to supramediterranean termotype, is gradually replaced by the Quer-
co gussonei sigmetum in the Upper mesomediterranean belt, on siliceous
sandy soils resulting from the weathering of quartz sandstones and flysch.
The stands of Quercus gussonei are widespread along the northern slopes
of the Nebrodi and Busambra, at elevations between 600 and 900 m a.s.l.
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In the highest elevations of the Hybalean Mts. (600-900 m a.s.l.),
this bioclimatic belt is correlated to Mespilo germanicae-Querco vir-
gilianae sigmetum. The Quercus virgiliana forest represents a me-
sophilous plant community, strictly linked to basaltic substrata, diffe-
rentiated from the other thermophilous oak woods by the occurrence
of Mespilus germanica. Within this series, in localities characterized
by a high degree of soil moisture, the Mespilo germanicae-Querce-
tum virgilianae is replaced by the edaphophilous vegetation of Lauro
nobilis-Quercetum virgilianae.

The vegetation series of Teucrio siculi-Quercetum ilicis is wide-
spread along the valleys and north-facing slopes of Sicilian moun-
tains, on siliceous substrata (schists, granites, gneiss, vulcanites,
quartz sandstones and flysch). This association is an acidophilous
holm oak forest, characterized by the occurrence of calcifuge species
such as Cytisus villosus, Erica arborea, Pulicaria odora, Festuca exal-
tata and Teucrium siculum.

On Sicani Mts. and Palermo Mts., the Sorbo torminalis-Querco
ilicis sigmetum is occurring. The vegetation head o series is physio-
gnomically characterized by the dominance Quercus virgiliana and
other rare species in Sicily such as Sorbus torminalis, Physospermum
verticillatum and Geocaryum cynapioides. Frequent trees in this ve-
getation are: Quercus ilex, Q. amplifolia, Fraxinus ornus, Acer cam-
pestre and Ostrya carpinifolia.

On calcareous and dolomitic rocks, stable screes and immature
soils, the woody vegetation is usually represented by the Aceri cam-
pestris-Quercetum ilicis. It is an orophilous wood, characterized by
Ilex aquifolium, Acer campestre, A. monspessulanum, Sorbus grae-
ca and Ulmus glabra, floristically well differentiated from the other
Quercus ilex woods of the Mediterranean Region.

8 Lower mesomediterranean (LMme) - [t=285-350

Distribution - - - Palermo Mts, Sicani Mts., Erei Mts., uplands of
the Gypsum-Sulphur Outcrops and Hybalean Mts. between 250 and
700 m a.s.l. It is the most widespread termotype of Sicily and covers
the 33,9% of the regional surface.

Ombrotypes - - - Lower dry (Ldry) - Io= 2.0-2.8; Upper dry (Udry) -
10=2.8-3.6; Lower subhumid (Lsh) - 10=3.6-4.8; The distribution follow a ge-
ographical gradient, increasing from west to east and from south to north.
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Vegetation series - - - The mature stands of vegetation are clima-
tophilous forest ascribed to the orders Quercetea ilicis.

The Lower sub humid ombrotype is localized on Peloritani Mts.
This thermotypic horizon is linked to the vegetation series of Erico
arboreae-Quercetum virgilianae. The head of series is a forest physio-
gnomically dominated by Quercus virgiliana with a dense shrubby
layer characterized by many calcifuge species, such as Erica arborea,
Cytisus villosus, Arbutus unedo, Teline monspessulana, etc. The Eri-
co arboreae-Querco virgilianae sigmetum occur in all ombrotypes of
the Lower Mesomediterranean vegetation belt, on siliceous substrata
with deep and well humified soils, and is also widespread in the Ne-
brodi, Madonie and Eolie Islands.

The vegetation series most closely related to the Upper Dry om-
brotype is Querco leptobalanae sigmetum. It is an acidophilus vege-
tation characterized by Quercus leptobalanos, together with Q. dale-
champii, Q. congesta, Q. amplifolia.

On marl formation, in the Lower Dry ombrotype, the Pinus halepensis
series is occurring. The mature stand of series is the Thymo capitati-Pine-
tum halepensis a pine wood with a rich shrubby layer, chiefly represented
by Thymus capitatus and other sclerophyllous species such as Pistacia len-
tiscus, Chamaerops humilis, Phillyrea latifolia, Teucrium fruticans.

Within deep and mature soils on calcareous substrata, the most
widespread vegetation series is the Oleo sylvestris-Querco virgilia-
nae sigmetum that characterizes the whole Lower mesomediterrane-
an belt and the Upper thermomediterranean. The different aspects
of the series are connected by a catenal contact with series of Pista-
cio-Rhamno alaterni sigmion and Querco-Fago sigmetea.

The potential natural vegetation is a Quercus virgiliana forest
which include other tree species, such as: Q. amplifolia Q. ilex, Fra-
xinus ornus, Acer campestre. This vegetation has more xeric require-
ments, as shown by the occurrence of Mediterranean species such as
Olea europaea var. sylvestris, Pistacia lentiscus, Teucrium fruticans,
Prasium majus, Asparagus albus.

The oak-woods of Oleo sylvestris-Querco virgilianae sigmetum are
quite rare, in relation to their potential distribution, due the anthropiza-
tion. These growing sites homed agricultural and pastoral activities da-
ting back at least to the 2° Century b.C. The residual well preserved pa-
tches occur in areas owned by the church, or in private hunting reserves.
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Lower Mesomediterranean and Upper Thermomediterranean ther-
motypes occur in 68,6% of regional area. This large surface could be
probably not only linked to the Oleo sylvestris-Quercetum virgilianae.
This association, and the related sigmetum should be considered sensu
latu, because of the lack of knowledge on other vegetation types.

In the deep canyons of the Hyblean Plateau (Cave), the Doronico
orientalis-Quercetum ilicis is found. This is a mesophilous associa-
tion characterized by the dominance of Quercus ilex and sporadic
deciduous oak, such as Quercus virgiliana and Q. amplifolia.

9 Upper thermomediterranean (UTme) - [t=350-400

Distribution - - - Hills between 0 and 450 m a.s.l. The Termotype
characterizes the hilly landscape of southern Sicily, the alluvial plains
of Catania and along the Tyrrhenian coast, from Cape Zafferano to
Cape of Orlando. It is a very representative bioclimatic belt of Sicily,
covering 32,8% of the regional surface.

Ombrotypes - - - Upper semiarid (Usa) - Io=1.5-2.0; Lower dry (Ldry) -
lIo=2.0-2.8; Upper dry (Udry) - o=2.8-3.6; Lower subhumid (Lsh) - Io=3.6-
4.8; The values of the Ombrothermic Index (lo) are increasing from south
to north-east. The lowest values (Semiarid) are located in the Plain of Gela.

Vegetation series - - - The Lower dry ombrotype is linked, either to
cork oak and holm oak woodlands. On the Tyrrhenian slopes of Mado-
nie and Nebrodji, on siliceous sandy substrata, the most mature vegeta-
tion stand is represented by the Genisto aristatae-Quercetum suberis. It
is a cork-oak wood dominated by Quercus suber and other trees belon-
ging to the genera Quercus (Q. congesta, Q. dalechampii, Q. amplifolia,
Q. ilex, Q. gussonei, Q. xfontanesii) (Marino et al., 2012).

In Southern Sicily cork-oak woods are ascribed to the Stipo bromoi-
des-Quercetum suberis. The related vegetation series is widespread in
Caltagirone, Niscemi, Mazzarino territories (SE-Sicily), Menfi and Ca-
stelvetrano territories (SW-Sicily). The Stipo bromoidis-Quercetum sube-
ris is a xerophilous association, localized on Pleistocenic sand deposits.
On sandy soil of fossil dunes in SE Sicily, the Junipero turbinatae-Querco
calliprini sigmetum is occurring. The series is localized between Gela
and Marina di Ragusa, and around the Gulf of Castellammare.

The Junipero-Quercetum calliprini association represents a maquis
with small trees of Quercus calliprinos and Juniperus turbinata growing
together with Pistacia lentiscus, Phillyrea latifolia and Rhamnus alaternus.
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On carbonatic substrata in the thermotype at issue, the Pistacio
lentisci-Querco ilicis sigmetum and the Rhamno alaterni-Querco ili-
cis sigmetum are occurring. Both are Quercus ilex stands, rich in ther-
mophilous species featuring the order Quercetalia calliprini such as:
Pistacia lentiscus Rhamnus alaternus Pistacia terebinthus. The series
of Pistacio lentisci-Quercetum ilicis is localized on shallow and rocky
soils, widespread everywhere in the Island, Rhamno alaterni-Quer-
cetum ilicis is localized on humid costal slopes in North-West Sicily.
This association is rich of lauriphyll such as Rhamnus alaternus, Vi-
burnum tinus, Laurus nobilis and climbers like Hedera helix, Smilax
aspera, Rosa sempervirens, Rubia peregrina, etc. The more humid
microclimatic conditions, due to sea breezes, determines the presence
of this extrazonal vegetation linked to subhumid condition within
the lower dry ombrotype horizon (Marino et al., 2013).

10 Lower thermomediterranean (LTme) - [t=400-450

Distribution - - - Costal areas between 0 and 220 m a.s.l. The ter-
motype unit characterizes the costal area of the whole Region and
covers the 11,5% of its surface.

Ombrotypes - - - Upper semiarid (Usa) - lo=1.5-2.0; Lower dry
(Ldry) - Io= 2.0-2.8; Upper dry (Udry) - I0=2.8-3.6; Lower subhumid
(Lsh) - I0=3.6-4.8. The values of the Ombrothermic Index (o) are in-
creasing from south to north-east. The lowest values (Semiarid) are
located in the Plain of Gela; the most humid (subhumid) along the
coast of the Strait of Messina.

Vegetation series - - - The vegetation of Lower subhumid ombrotypes
is characterized by the occurrence of Pinus pinea woodlands, with a
shrub layer rich in acidophilus species belonging to Cisto-Lavanduletea
such as: Cistus crispus, C. salvifolius, Tuberaria guttata, Erica arborea.
The vegetion series of Cisto crispi-Pino pineae sigmetum is linked to
sandy schistose soils of NE Peloritani, near Messina (Bartolo et al. 1994).

The Upper dry ombrotype is characterized by the occurrence of
Oleo-Euphorbio dendroidis sigmetum. The head vegetation series,
Oleo-Euphorbietum dendroidis, in most of the Island has to be con-
sidered an azonal community linked to the steepest rocky slopes.
However, within the coastland of Etna and Peloritani, the coastland
of Agrigento and the islands of Lipari, Vulcano, Ustica, this associa-
tion represents a climatophilous community.
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Lower dry obrotype is characterized by the occurrence of shru-
blands/maquis communities, chiefly dominated by evergreen scle-
rophyll and summer-deciduous shrub, belonging to the alliance
Oleo-Ceratonion siliquae. The mature stand of vegetation series are:
Chamaeropo humilis-Quercetum calliprini, Pistacio lentisci-Chama-
eropetum humilis, Myrto communis-Pistacietum lentisci and Calico-
tomo infestae-Rhoetum tripartitae. These associations are widespre-
ad especially along the coastland of Sicily and are related to different
substrata. These vegetation series are in catenal contact with the cli-
matophilous series of Querco ilicis sigmetalia and halophilous com-
munites of Chritmo-Limonietea.

11 Upper Inframediterranean (UIme) - [t=450-515

Distribution - - - Lampedusa at from 0 to 30 m a.s.L.

Ombrotypes - - - Lower Semiarid (Sar) - lo=1.0-1.5. Localized on
the East part of Lampedusa Island.

Vegetation series - - - Periploco-Juniperetum turbinatae sigme-
tum. The head of vegetation series is a termo-xerophilous maquis
physiognomized by Juniperus turbinata and Periploca angustifolia.
Abundant are some shrubs of Quercetalia calliprini such as: Pistacia
lentiscus, Prasium majus, Olea europea var. sylvestris, Teucrium fru-
ticans, Asparagus albus, etc.
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RiccaARDO GUARINO & SALVATORE PASTA

PLEASE, NOTE: hiking time refers to the approximate time spent
walking/moving on terrain in a very relaxed mood. You are supposed
to make frequent stops along the trail, to observe vegetation/rare plant
species/scenic views. The time spent in this way, as well as for lunch/
technical breaks, is not included in the computation of the hiking time.

All the excursions are on hiking trails and cross terrain with expo-
sed rock faces, where falls are possible. Hiking boots and outdoor
wear for all temperatures between 12° and 35 °C will be needed. Be
prepared to spend the whole day outside, including many hours in
very sunny places, with no shade at all and temperatures up to 35°C
(95°F), occasionally windy. The sites visited during the hikes are also
home to wildlife that may be dangerous, including but not limited to
snakes and disease-carrying invertebrates. A repellent could be used
to spray your clothes before the hikes, however you should be aware
that the byte protection cannot be guaranteed and the application of
the repellent can cause mild skin irritation and burning.

The authors are not responsible any damage or personal injuries may
result from the hikes discussed on this website. All outdoor activities are
carried out at your own risk. Please consider this before you go!






I
The coastal capes around Palermo

Itineraryl - Capo Gallo

1 A
A Grane

©'2016 Google
Google Earth

Data di acquisizione delle immagini: 6/18/2016  38°12'49.30"N 13°17'31.33"E elev. 5m._ alt 2.89km ()

Capo Gallo is a promontory closing the NW side of the Gulf of Paler-
mo. We will walk along the north-western cliff of Mt. Gallo, a thick layer
of Mesozoic limestone, 586 m high, shaped by the combined effect of karst
processes and intense tectonic uplift. The botanical wealth of the reserve
is ensured by the occurrence of three exclusive endemites (Hieracium Iu-
cidum, Limoniumpanormitanum,Genistagasparrinijjandone,Anthemisisme-
lia, in common with the nearby Mt. Pecoraro. They are found on the huge
vertical cliffs (Dianthion rupicolae) and, occasionally, in the Oleo-Euphorbi-
etum dendroidisfringing the steepest part of the pediment. The hike devel-
ops on the debris at the base of the cliff, which was terraced and cultivated
since ancient times (olive tree, grapewine and sumac) and currently, after
the abandonment, it is colonized by a perennial dry grassland dominated
by Ampelodesmosmauritanicusand Ericamultiflora.Thevegetationdynam-
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ic along the hike is frequently affected by wildfires, that hamper the evo-
lutiontowards anevegreenmaquis (Rhamnoalaterni-Quercetumilicis), still
occurring on the less accessible sites. In the second part of the trail we will
enjoy the vegetation of rocky coasts (Crithmo-Limonietea), characterized
by Limonium bocconei, endemic to the NW coast of Sicily.

Trail: Length: 4 km round trip, Hiking time: 1.5 hrs., Elevation range: 360 m

Itinerary?2 - Capo Zafferano

Google Earth

44,122 m
km | Guadagnoperdita in slev; 103 m, -176m  Pendenza max: 69.9%, -542%Pendl

km

Capo Zafferano is a promontory closing the SE side of the Gulf of Paler-
mo. We will walk along the northern cliff of the cape, consisting of a 226 m
high outcrop of dark microcrystalline limestones, dolomitized upwards.
The rugged morphology preserved a vegetation of high naturalness and
great scientific interest. The vertical cliffs are colonized by the endemite
rich vegetation of Scabioso creticae-Centauretum ucriae (Diathion rupico-
lae), while on the debris at the base of the cliff, the vegetation dynamic is
affected by a millennial husbandry and frequent wildfires, that hamper
the evolution towards a thermoxerophilous maquis, here represented by
the Oleo-Euphorbietum dendroidison steep stony slopes and by the Pistac-
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io-Chamaeropetumhumilisinmoregently slopingsites. Asaconsequenceof
frequent fires, the most abundant vegetation on Capo Zafferano are two
perennialdrygrasslands:the Helictotricho-Ampelodesmefummauritanicion
deepersoilsandcoolersitesand Bothriochloopanormitanae-Hyparrhenietum
hirtaein drier sites, on stony-gravelly, partially eroded soils. At the end of
the trail, next to the lighthouse of the cape, we will approach the rocky
shoreline to observe the aerohaline vegetation described as Limoniefum
bocconei limbardetosum crithmoidis (Crithmo-Staticion).

In the afternoon, we will visit the archaeological site of Solunto, at
183 m a.s.l., on the SE side of Mt. Catalfano, near Capo Zafferano. Sol-
unto was an Hellenistic town built in accordance with the urbanistic
rules proposed by Hippodamus of Miletus. The Hippodamian plan is
revealed by broad, straight streets, cutting one another at right angles
and by the wide central area, which was intended to be the “Agora”,
i.e the centre of both the city and the society.

Trail: Length: 3km, Hiking time: 1 hr, Elevation range: 130 m

Itinerary3 - Solunto

Detadi acquisizione‘delis immagini: 6/18/2016  38°05'43.34"N  13:31'3457"E

131,175, 210 m
23km  Guadagno/perdita in elev: 111 m, =110/m  Pendenza ma:
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Soluntum (in ancient Greek: Zoloeig or Xorodg, Solis) is located
about 16 km east of Palermo at 183 m a.s.l., on the SE side of Mt.
Catalfano, where it was re-founded around IV century BC in a natu-
rally protected area, after the destruction of the original homonymous
Phoenician settlement (VII-VI century BC), located approximately 2
km southwards. The new Hellenistic town of Soluntum remained
loyal to Carthaginians until the end of the First Punic War (265 BC).
Under Roman dominion it became a municipal town of little impor-
tance; gradually abandoned, it was almost desert already in the II-III
centuries AD, although the finding of some coins testifies the sporad-
ic human presence in the site in the following centuries.

The excavations, started on 1825, have brought to light consider-
able remains of the Hellenistic and Roman period. Despite the une-
venness of the ground, most of the streets were laid out regularly and
intersected at right angles following the Hippodamian system. The
traces of two ancient roads, paved with large blocks of stone, which
led up to the city, may still be followed. A huge statue of Zeus-Jupiter
found in this site is now conserved at the archaeological museum ‘A.
Salinas’ of Palermo.

Trail: Length: 1.4 km round trip, Hiking time: 0.5 hours, Elevation range: 80 m

General Description

1.1. Physical setting

The Mounts of Palermo belong to the Sicilian-Maghrebid Fore-
land-Thrust belt connecting the NW African mountain ranges and
the Apennines. Calcareous rocks (limestones and dolomias) are the
most common rock outcrops, although marls, radiolarites and sand-
stones many prevail somewhere. These thick layers of calcareous
rocks testify the long-lasting tropical conditions (from Upper Trias to
mid Eocene, i.e. approximately 228-40 Ma BP) favouring the spread
of coral reefs throughout Tethys, the ocean which separated Eurasia
from present Africa and Oceania. The coastal plains are made of both
marine and continental deposits accumulated between upper Pleis-
tocene (1.81-0.78 Ma) and Holocene. Fairly all the coastal capes expe-
rienced repeated phases of insularity, as testified by paleontological
data concerning the vertebrate fauna.
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View of the the north-western cliff of Mt. Gallo, with the trail across a perennial dry
prairie dominated by Ampelodesmos mauritanicus and Erica multiflora, colonizing
the debris at the base of the cliff.

e ; S

The Rhamno alaterni-Quercetum ilicis (Fraxino orni-Quercion ilicis) is confined to the
most impervious places by the periodical fires affecting the basal areas of Mt. Gallo.
Vertical cliffs are colonized by the endemite rich vegetation of Scabioso creticae-Cen-
tauretum ucriae (Diantion rupicolae).
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While the innermost Mounts of Palermo frequently exceed 1,000
m a.s.l, the steep coastal capes hardly go beyond 600 m a.s.l.. Their
harsh morphology, characterized by abrupt slopes, vertical and even
overhanging cliffs and wide screes, has been shaped by the combined
effect of karstic processes and local and regional intense tectonic uplift.

According to USDA soil taxonomy, the area hosts a combination
of rock outcrops, lithic xerorthents (shallow soils with pH >7 and typ-
ic and/or lithic rhodoxeralphs (‘terra rossa’, pH <7).

According to Rivas-Martinez bioclimatic classification, the area is
subject to lower Thermomediterranean thermotype and lower subhu-
mid ombrotype. Yearly temperatures are of 17-18 °C, and the highest
mean monthly temperatures never exceed 25 °C (August) and never go
below 8 °C (January). Frost is a very rare event, occurring once every
20-30 years. The annual amount of rainfall is approximately 600-700
mm, with 4-5 months of drought stress between May and September.

As the calcareous rocks are intensely fractured and subject to
karstic processes, most of the rainfall penetrates deep underground
feeding a very complex aquifer. The only rivers which deserve to be
mentioned are the Eleuterio (ca. 35 km long), flowing down from
Rocca Busambra, the Oreto which crosses the Plain of Palermo (ca. 21
km) and the Nocella (ca. 18 km) in the Plain of Partinico.

The almost total lack of sand beaches (only few ones occur at
Mondello, Arenella and Romagnolo near the city of Palermo) is due
to ongoing tectonic uplift. In fact, most of the coastline is rocky and
often bordered (e.g. at Sferracavallo and Isola delle Femmine) by
living intertidal structures similar to coral reefs, called ‘trottoirs’ (=
pavements in French), built up by two co-occurring calcium-accumu-
lating organisms, red algae and molluscs, and/or delimited by steep
and high costal cliffs (Capo Zafferano, Terrasini).

1.2. Flora and vegetation

The surroundings of Palermo probably are among the best studied ar-
eas of the whole Mediterranean. In fact, already at the end of XVII centu-
ry S. Boccone and F. Cupane described lots of plants observed in this ter-
ritory. Since the end of the XVIII (B. da Ucria) and the XIX century many
good botanists, like A. Bivona-Bernardi, C. S. Rafinesque-Schmaltz, F.
Parlatore, V. Tineo, G. Gussone, A. Todaro and M. Lojacono-Pojero, lived
in Palermo and thoroughly explored its territory, which was an almost
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obligatory stop-over for many European scholars (e.g. C.B. Presl, C.F.
Nyman, ].F. Schouw, etc.) who visited the island to become familiar with
the Mediterranean plants. Hence, it is not surprising if this area is the
‘locus classicus’ of plenty of species described in that period.

According to Brullo et al. (1995), the whole area of the Mts. of Paler-
mo belongs to the Drepano-Panormitan district, which figures among
the species-richest areas of Sicily (>2000 taxa of vascular plants, more
than 30 local or Sicilian endemics) and is listed among the Italian Im-
portant Plant Areas (hereinafter IPAs) with the code ‘SIC 10 - Capo
Gallo, Rilievi di Palermo e E. Oreto’).

The coastal sector of the Mounts of Palermo hosts many endemic
vascular plants. Some of theme are extremely localised, like Hieracium
Iucidum, Limoniumpanormitanum, Genistagasparriniiand Anthemisisme-
Iiawhich only occur on Monte Gallo,and Limonium poimenum,endem-
ic to M. Pecoraro. Other species with a wider distribution range are ex-
clusive of this area: for instance, the population of Aristida coerulescens
growing on the S-facing slopes of M. Gallo and that of Lathyrus saxatilis
at Mt. Catalfano are the only ones of Italy and Sicily, respectively.

The southern slopes of Mt. Gallo are heavily invaded by Pennisetum setaceum,
which outmatched the Bothriochloo panormitanae-Hyparrhenietum hirtae in the last
four decades. This new neophytic vegetation has been described as Penniseto seta-
cei-Hyparrhenietum hirtae.
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Zonal vegetation

Due to the millenary impact of man on this area, no true forest as-
semblages occur. Some fragments of evegreen maquis (QUERCETEA
and QUERCETEALIA ILICIS) occur on less accessible sites, enjoying
the air humidity coming from the sea, like those on the E- and N-facing
slopes of M. Pellegrino (Rotoliand Addaura), ascribed to Rhamno alater-
ni-Quercetumilicisandrichinlauriphyllous(Hederahelix, Laurusnobilis
Rhamnusalaternus, Viburnumtinus)and deciduous(Fraxinusornusand
Pistacia terebinthus) woody species. The margins of these woodlands
are often covered by mantle communities (PRUNO SPINOSAE-RU-
BION ULMIFOLII) referred to Clematido cirrhosae-Rubetum ulmifolii,
where Celtisaustralisand several alien woody species (Ailanthus altissi-
ma, Asclepias fruticosa and Cercis siliquastrum) frequently occur.

The steep, rocky and wind-exposed areas are characterised by Eu-
phorbietum dendroidis,an open thermophilous scrubrichinboth sum-
mer-deciduousspecies,like Euphorbiadendroides, E.bivonae, Anagyris
foetida, and evergreen sclerophyllous plants typical to the alliance
OLEO-CERATONION, like Oleaeuropaeavar.sylvestris, Phillyrealati-
folia, Pistacia lentiscus, etc.

Along the NW slopes of Mt. Gallo, all seral stages of the Rhamno alaterni-Querceto
ilicis sigmetum can be observed.

36



Itineraries

The nuclei of open maquis dominated by Chamaerops humilis which
still occur near the coasts of M. Catalfano, Sferracavallo and Capo Rama
probably issue from the degradation of other evergreen maquis assem-
blages,suchas Pistaciolentisci-Chamaeropetumhumilis(Mt.Pellegrino)and
Chamaeropo humilis-Quercetum calliprini (Mt. Catalfano and Terrasini).

The scattered occurrence of Ziziphus lotusnear the sea-shores on the
E and NE slopes of M. Pellegrino (Asparago acutifolii-Ziziphetum Ioti)
may issue from its past introduction of from Phoenicians or Romans.
On the other hand, the past presence of some small spots of thermo-xe-
rophilous summer-deciduous maquis (alliance PERIPLOCION AN-
GUSTIFOLIAE) on the edge of NW Sicilian promontories cannot be
completely discarded. In fact, at the beginning of the XIX century other
species with similar ecological requirements, were reported to thrive
there, such as Rhus pentaphylla at Mt. Pellegrino and near Mt. Catalfa-
no, and Rhus tripartita for Santa Flavia near Mt. Catalfano.

The base-rich or subacid (terra rossa) shallow soils host several
typologies of garrigue. These subshrub communities are referred to
the central-Mediterranean alliance CISTO ERIOCEPHALI-ERICION
MULTIFLORAE and are represented by the associations Micromerio
fruticulosae-Ericetum multiflorae (present at Mt. Catalfano and ende-
mictoNW Sicilyand Egadilslands), Brachypodioramosi-Cistetum cre-
tici(endemic to NW Sicily) and Genistetum gasparrinii(endemic to the
upper ridges of Mt. Gallo).

Due to millennia of deforestation, overgrazing and wildfires,
most of the surface of the coastal capes near Palermo is covered with
thermo-xerophilous grasslands referred to the order HYPARRHE-
NIETALIA HIRTAE. More in detail, the association Hyparrhenietum
hirto-pubescentisis rather common on the abandoned agricultural ter-
races of Mt. Gallo and Mt. Pellegrino. In suburban areas it is often
substituted by a ruderal community dominated by the alien invasive
Boehraviacoccinea( Boerhraavioviscosae-Oryzopsietummiliaceae, BRO-
MO-ORYZOPSION MILIACEAE). The exceptionally arid (S-facing
and/or wind-exposed) sites host xerophilous grasslands referred
to the alliance ARISTIDO COERULESCENTIS-HYPARRHENION
HIRTAE(Cenchrociliari-Hyparrhenietumhirtaeand Bothriochloopanor-
mitanae-Hyparrhenietum hirtae on the Mts. Pellegrino and Catalfano,
Heteropogonocontorti-HyparrhenietumhirtaeconMt.Pellegrino). The-
se communities host plenty of perennial grasses belonging to Pale-
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The coastal maquis of Pistacio-Chamaeropetum humilis (Oleo-Ceratonion siliquae) and, in the
background, the rocky coast colonized by the Limonietum bocconei (Crithmo-Staticion)

*

The coastline of Mt. Gallo is bordered by living intertidal structures similar to coral
reefs, called ‘trottoirs” (= pavements in French), built up by two co-occurring calci-
um-accumulating organisms: red algae and a molluscs (Dendropoma petraeum and
Vermetus triquetrus).
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otropical generasuchas Aristida caerulescens, Cenchrusciliaris, Mega-
thyrsusbivonianus, Heteropogoncontortus, Bothriochloainsculptasusbp.
panormitana, as well as narrow endemics like Allium panormitanum.
Duringlastdecades aninvasivealien grass, Pennisetum setaceum, was
able to invade these xeric communities and to turn them into spe-
cies-poor assemblages (Penniseto setacei-Hyparrhenietum hirtae).

The top of the considered hills and their N-facing slopes are mo-
stlycoveredby Helictotrichoconvoluti-Ampelodesmetummauritanici,a
species- (and endemic species-)rich community endemic to the calca-
reous lithosoils of NW Sicily.

Twoassociations(Thapsiogarganicae-Feruletumcommunisand Car-
Iino siculae-Feruletum communis) referred to the recently described
alliance CHARYBDIDO PANCRATII-ASPHODELION RAMOSI oc-
cur in the area. These communities are perfectly adapted to stand
overgrazing, frequent burning and soil erosion and are dominated by
(mostly) poisonous geophytes(e.g. Charybdispancration, Mandragora
autumnalis, etc.) and/or spiny (e.g. Carlina spp.) hemicryptophytes.

The above-mentioned perennial grasslands are often intermingled with
therophytic ephemeral prairies which may be referred to TRACHYNION
DISTACHYAE. Althoughonly twoassociations, i.e. Vulpiociliatae-Trisetarie-
tum aureaeand Thero-Sedetum caerulei have beenreported for the territory,
plenty of other species characteristic of this class may be encountered.

On the coastal areas influenced by salt-spray two associations
(Anthemidosecundirameae-Desmazerietumsiculae)referredtotheorder
STIPO-BUPLEURETALIA SEMICOMPOSITI have been detected.
Among the numerous characteristic of the order and the alliance.

Vegetation of coastal ecosystems

Many endemics of the Drepano-Panormitan district (e.g. Allium obtu-
siflorum,Desmazeriasicula, Limoniumbocconer, Limoniumflagellare, Romulea
Iinaresiisubsp. linaresiiand Silene crassiuscula) and other plants of high bio-
geographicandconservationinterest(e.g. Alliumlehmanii, Anthemissecun-
diramea,Camphorosmamonspeliaca,Galiumverrucosumsubsp. halophilum,
etc.) thrive on sea-facing cliffs and along rocky shores.

The halo-nitrophilous annual communities of sandy-loamy salted
soils (SAGINETEA MARITIMAE and FRANKENION PULVERU-
LENTAE)areascribed tothelocalassociation Anthemidosecundirame-
ae-Desmazerietum siculae.
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Two most common vegetation units of Capo Zafferano are the vegetation of Scabioso cre-
ticae-Centauretum ucriae (Diantion rupicolae) on the cliffs and the Helictotricho-Ampe-
lodesmetum mauritanici (Avenulo ampelodesmion mauritanici) on the pediment under the
cliffs. The Ampelodesmos-vegetation tends to evolve into the Pistacio-Chamaeropetum hu-
milis (Oleo-Ceratonion siliquae) but the wildfires periodically restart the succession.

B y S En A Em 4 e "
The vegetation of the rocky cliffs has direct sunlight only few hours
the humid sea breeze that buffers the summer aridity.

il

a day and benefits from
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As for the litho-halophilous chasmophitic communities, the class
CRITHMO-STATICETEA islocally represented by Limonietum bocco-
nei (endemic to NW Sicily and Egadi Islands), Limonietum flagellaris
(coasts of NW Sicily between Palermo and Mt. Cofano) on the rocky
shores subject to marine salt-spray, and by Hyoseridetum taurinae on
the rocky cliffs near the coast.

The rare (and often degraded) spots of halo-nitrophilous annual ve-
getation of the coastal strandlines (CAKILETEA MARITIMAE) may be
referred to the alliance EUPHORBION PEPLIS and to the associations
Salsolokali-Euphorbietumparaliacand Salsolokali-Cakiletummaritimae.

The halo-hygrophilous hemicryptophitic vegetation of brackish
swamps (JUNCETEA MARITIMI) has disappeared along with the
drainage of the retrodunal lagoon of Mondello, carried out at the end
of the XIX century. Hence, no local communities may be ascribed to
this class, with the exception of some pure stands of Juncus mariti-
muslocated in areas covered with marine water during winter storms
(Capo Rama and Isola delle Femmine islet).

As for the halo-hygrophilous scrubland (SALICORNIETEA FRU-
TICOSAE), smallnucleiof Limoniastrum monopetalumoccurnear Ter-
rasini. Thanks to their tolerance to high nitrate and phosphate soil
content, Suaeda veraand / or Arthrocnemum glaucummostly occur on
microinsular areas (e.g. Isola delle Femmine, Isolotto near Capo Zaf-
ferano) where they dominate species-poor chenopod scrubs in the
nesting sites of the yellow-legged seagull (Larus michahellis).

Vegetation of cliffs, walls and screes

Several moss- and fern-rich communities linked to the humid and
dripping cliffs (ADIANTETEA) are scattered in the territory: a good
exampleof Eucladioverticillati-Adiantetumcapilli-veneriscanbeobser-
ved in the XVI century sanctuary of Santa Rosalia, the patron saint of
Palermo, on Mt. Pellegrino.

Also the chasmo-chomophytic and epiphytic moss- and fern-communi-
ties (POLYPODIETEA and POLYPODION SERRATI) are quite common.

The chasmophytic vegetation of local undisturbed base-rich
rocky cliffs (DIANTHION RUPICOLAE) is ascribed to Scabioso cre-
ticae-Centauretum ucriae. Within this association two subassociations
have been described, helichrysetosum straminei from Mt. Pellegrino
westwardsand Centauretosum todarifrom Mongerbino-Mt. Catalfano
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The interstitial space of the perennial vegetation is colonized by species-rich annual com-
munities (Trachynion distachyae. Their survival is ensured by disturbances, such as rock-
falls, landslides, periodical fires. Their spatial pattern is influenced by the seed rearrange-
ment and predation by ants. Preliminary data from a decennial monitoring of the species
distribution patterns in the annual dry grasslands of Capo Zafferano suggest that there is a
demographic fluctuation between Poaceae (essentially: Bromus and Trachynia) and dicots.
Every three-four years the Poaceae became so dense and clumped that their seed produc-
tivity dramatically drops down and this benefits dicots in the following year.
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eastwards. Plenty of interesting plants may co-occur on the same
site, e.g. districtendemics (Asperula rupestris, Centaurea panormita-
nasubsp. ucriae, C. panormitanasubsp. umbrosa, Euphorbia bivonae
and E. papillaris, Galiumpallidum, Helichrysumpanormitanumsubsp.
stramineum),Sicilianendemics(Centaureapanormitanasubsp. todari,
Cymbalariapubescens, Helichrysumpanormitanumsubsp. latifolium,
Odontites bocconei, etc.), circum-Tyrrhenian endemics (Asplenium
petrarchaesubsp. petrarchae, Brassicarupestrissubsp. rupestris, Con-
volvuluscneorum, Dianthusrupicolasubsp. rupicola, Glandorarosma-
rinifolia, Hyoseristaurina, Iberissemperflorens, Matthiolaincanasubsp.
rupestris, Seseli bocconeli, etc.).

Several communities linked to rock crevices (ASPLENIETALIA LAN-
CEOLATO-OBOVATI), such as Phagnalo saxatilis-Cheilanthetum made-
rensisand Cosentiniefum bivalentis occur on Mt. Pellegrino and Mt. Gallo,
while the chasmo-nitrophilous vegetation of disturbed rocky cliffs and
stone walls (CYMBALARIO-PARIETARIETEA DIFFUSAE) is locally re-
presented by numerous communities referred to CYMBALARIO-ASPLE-
NION (e.g. Sedodasyphylli-Ceterachetumofficinarum)and ARTEMISION
ARBORESCENTIS-CAPPARIDIONSPINOSAE(Capparidetumrupestris,
Centranthetum rubri, Parietariefum judaicae and Antirrhinetum siculi).

Thepioneercommunity typical tolocal screes (Sedosediformis-Centran-
thetum rubri) belongs to the endemic alliance EUPHORBION RIGIDAE.

Hydro-hygrophilous vegetation

There are no temporary ponds, with the exception of the few
small ones on Mt. Pellegrino, like the Gorgo di Santa Rosalia (see Box
1.2), covered by the floating hydrophyte Lemna minuta (LEMNETEA
MINORIS) in early spring and dominated by another alien plant, Pa-
spalum distichum (PASPALO-AGROSTION VERTICILLATI) before
complete drying up during summer season.

The embankements of local rivers and streams host some commu-
nities dominated by few rhizomatous helophites which belong to the
alliance PHRAGMITION COMMUNIS. Some of these assemblages,
linked to meso- and eutrophic slow flowing waters, are very common
throughoutEurope, like Phragmitetum communisand Typhetum latifo-
liae,while Caricetumpendulo-panormitanaeisendemicoftheriverOreto.
The muddy and shallow river banks are often covered by Helosciade-
tumnodifloriand NasturtietumofficinalilGLYCERIO-SPARGANION).
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Local streams and drainage canals are often covered by Calystegio
sylvaticae-Arundinetumdonacisasciaphilous-nitrophilousmegaphorb
community ascribed to EPILOBIETEA ANGUSTIFOLII-CONVOL-
VULETALIA SEPIUM.

Anthropogenic vegetation

The chaotic urbanisation of the plains and coastal areas, the high num-
ber of abandoned infrastructures and the ongoing abandonment of agri-
cultural practices explain the high frequency of winter-annual weedy and
ruderal communities linked to man-made habitats (CHENOPODIETEA).

To CHENOPODION are referred several nutrient-demanding ru-
deralassemblages(Lavateretumcretico-arboreae, Chenopodiomuralis-Pa-
rietarietum diffusae), while the winter-annual ruderal association Hor-
deoleporini-Centauretummacracanthae(HORDEIONMURINI)occurs
in disturbed xeric suburban areas on man-made and nutrient-rich
soils like sheepfolds and landfills. To ECHIO-GALACTITION TO-
MENTOSAE should be ascribed the tall-herb ruderal vegetation oc-
curring on calcareous nutrient-rich soils typical to abandoned crop
fields and to fallows subject to frequent wildfires.

The plant communities of GERANIO PURPUREI-CARDAMINE-
TALIA HIRSUTAE are linked to more mesic conditions due to tree ca-
nopy shade and water input. Dense olive groves are characterised by
a nitro-sciaphilous geophyte-rich fringe community called Acantho mol-
lis-Smyrnietumolusatri( ALLIONTRIQUETRI). Thealliance VALANTIO
MURALIS-GALION MURALLIS, including all the (sub)nitrosciaphilous
winter-annual fringe and wall communities of the central-eastern Me-
diterranean, is locally represented by the Valantio murali-Polycarpetum
alsinifolii, also found underneath garrigue and open maquis communi-
ties. The alliance VERONICO-URTICION URENTIS includes the subni-
tro-sciaphilous weed assemblages of the fertilized and irrigated Citrus
groves on alluvial soils of the central Mediterranean; it is locally repre-
sented by Bromo sterili-Brassicetum sylvestris.

Together with irrigated annual crop fields, Citrus orchards also
host thermophilous communities rich in summer-annual C4 plants
(mostly thermo-cosmopolitan aliens such as Amaranthus spp., Cype-
rus spp., Eragrostis spp., Setaria spp., etc.) referred to DIGITARIO
SANGUINALIS-ERAGROSTIETEA MINORIS, locally represented
by Setario glaucae-Echinochloétum coloni.
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Steep stony slopes are colonized by the Oleo-Euphorbietum dendroidis (Oleo-Cera-
tonion siliquae), in which also many species of the vertical cliffs occur (for instance
Convolvulus cneorum, in the left corner of the photo). These are the preferred nesting
sites of sea gulls (Larus michahellis)

The local annual nitrophilous assemblages typical to trampled
areasbelongto Polycarpotetraphylli-Spergularietumrubraeand Triseta-
rioaureae-Crepidetumbursifoliae(POLYGONO-POETEA,POLYCAR-
PION TETRAPHYLLI:).

The overgrazed pastures host some (sub)xerophilous and hyper-
nitrophilous ruderal communities dominated by perennial herbs
(mostly thistles) referred to the order CARTHAMETALIA LANATI,
and locally represented by the Scolymetum maculato-grandiflori.

Many suburban landfills and the banks of drainage and sewage
canals are colonized by nitrophilous pioneer assemblages referred to
the NICOTIANO GLAUCAE-RICINION COMMUNIS, dominated
by many fast-growing alien thermo-cosmopolitan invasive species
suchas Arundodonax, Nicotianaglauca, Ricinuscommunis, Tropaeolum
majus and Parkinsonia aculeata.

1.3. Landscape and land use history

The famous upper Paleolithic incisions and paintings of the ca-
ves of Mt. Gallo and Mt. Pellegrino testify at least 10,000 years of
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human presence and land use in the surroundings of Palermo. The
early colonization of this area was probably due to many favourable
factors such as high freshwater availability, abundant marine food
resources, caves, high availability of preys (mammals, birds) to hunt,
large and wind-sheltered docking sites. The settlements in the area
increased in number and density during the Neolithic, the Copper
and the Bronze age. Around VIII century BC Phoenicians founded
two important emporia (markets) near M. Catalfano and Mt. Pelle-
grino, whose present names, i.e. Solunto and Palermo, do not derive
from the original ones, i.e. ‘’Kfr’ and ‘Sys’ (= flower), but from those
given by Greek neighbours, i.e. ‘Soliis” and ‘Panormos’ (= all port). To
underline the economic importance of Palermo also for the enemies,
its cultivated plains were renowned in all the Mediterranean basin
with the Greek name of ‘ho képos’ (= ‘the’ garden).

The area was of strategic importance during the first Punic war.
Under Roman and Byzantine rule (c. 250 BC-850 AD) Panhormus
was one of the most important cities of the island, but it became the
capital only after the Arabs besieged and conquered Syracuse and
destroyed its walls (878 AD). ‘Balarm” was one of the wealthiest cities

The rocky shoreline is colonized by aerohaline vegetation (Limonietum bocconei lim-
bardetosum crithmoidis, Crithmo-Staticion).
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of the whole Muslim Empire. Having the opportunity of applying
their hydraulic knowledge in an area full of springs, Arabs improved
and diversified the local agricultural production by introducing new
techniques, new engines, new species (e.g. date palms, eggplants,
rice, sesame, sugar cane, etc.). The magnificent (and efficient) cultural
landscape shaped by Arab farmers looked like a green mosaic of gar-
dens, streams, natural and artificial ponds, crop fields, orchards, olive
groves and wide wild areas used as hunting reserves. The so-called
‘Genoard’ (from the Arab ‘Jannat al-ard” = the Garden — or Paradise
- on Earth) was still admired by European travellers visiting the area
under Norman kings and Swabian emperors (XI-XIII centuries).

A rapid change on local landscape occurred during the first deca-
des of the XIV century, when sugar cane plantations covered most of
the plain. Between 1320 and 1450 Palermo was the main sugar produ-
cer in the whole Mediterranean area. This monoculture probably had
a deep impact on local ecosystems (e.g. drainage of many wetlands,
canalisation of streams, exhaustion of springs) and blew up the rem-
nant mountain forests, because wood was necessary to transport the
row canes and to produce the heat to obtain the sugar. By the end
of XV century, with the collapse of local sugar economy, the most
common cultures became vineyards, cereal crops and fruit orchards
on deeper soils, while stress-tolerant woody plants like Olea europaea,
Amygdaluscommunis, Ceratoniasiliqua, Crataegusazerolus, Ficuscarica,
Fraxinus ornus, Olea europaeaand Rhus coriariawere cultivated inless
suitable areas and also on the slopes of the mountains.

No significant changes occurred until the end of the XVIII century,
when the plain and the slopes of the mountains were irrigated once
again and converted into ‘artificial woody agro-ecosystems’ with Ci-
trus spp., Diospyros kaki and Eriobotrya japonica.

No or few information is available on the land use history of the
mountainous areas, which probably were subject to millenary over-
grazing. As a matter of fact, many photos and postcards of the begin-
ning of the XX century clearly show the total lack of woody cover on
Mt. Pellegrino. Between 1930s and 1970s intensive reforestation with
non-nativetrees(Pinushalepensis, Cupressussempervirensand Eucalyp-
tus camaldulensis) were carried out on the coastal hills near Palermo.

After the Word War II the combined effect of demographic boom
and the crisis of citrus market induced another dramatic change of
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local landscape, an irreversible one. After two millennia the territory
of Palermo has lost its agricultural identity, and nowadays it is al-
most completely covered with buildings and second houses from the
foothills to the coastline. The city hosts nearly a million inhabitants
and there is no gap between Terrasini and Bagheria.

The ecosystems coping with this overcrowded area are threatened
with habitat fragmentation, soil and air pollution, freshwater pollu-
tion and salinisation. Also non native plant invasions pose a serious
threat to local botanical heritage; not surprisingly, here many alien
tropical plants became wild for the first time in Italy and Europe.

As concerns nature protection, Mt. Gallo, Mt. Pellegrino, Isola
delle Femmine and Capo Rama are nature reserves, and the coastal
capes fall almost entirely within the regional Natura 2000 network.
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Box 1.1. Santa Rosalia heritage: blessing or curse?

Mount Pellegrino is where Rosalia Sinibaldi, the patron saint of]
Palermo, is believed to have spent her last years during XIII century.
Rosalia was also proposed as the patron saint of evolutionary studies|
and biodiversity by the American hydrobiologist G.E. Hutchinson|
(1959). His observations of the co-occurrence of several predators in
a small temporary pond near the cave where the remains of the Nor-
man noblewoman were found inspired him to write a very influen-|
tial paper on niche width, disturbance regime and competition.

Today Mount Pellegrino is characterized by two co-occurring con-
trasting features: 1) it figures among the Italian Important Plant Areas|
because its vertical rock cliffs burst with endemic species, but 2) this|
large protected area is surrounded by an even larger city (c. 800,000
inhabitants) and is subject to habitat fragmentation, vehicular traffic,
forest plantation, wildfires, etc. These disturbance factors favored the
establishment and the spread of invasive alien plants, which are in-|
creasing in number, frequency and cover. As a consequence, native|
species have almost disappeared over large areas, and sound eradi-
cation-control strategies are urgently needed to preserve the identity|
and the function of the remnant fragments of the most interesting
habitats (i.e. rocky cliffs, temporary ponds, maquis and grasslands).
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II
The northwestern corner

Itinerary1 - From Baglio Cofano to Cornino Bay
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The western part of Sicily consists of carbonatic and dolomitic
rocks, overlapping a basal complex constituted by metaquartzites or
carbonatic sandstones and clays. One of the most attractive coastal
capes of NW Sicily is Mt. Cofano, mostly formed by Triassic lime-
stones and dolomites ascribed to the geolithological units Monte
Sparacio-Monte Cofano and Monte Speziale-Monte Palatimone. Bio-
clastic calcarenites and conglomerates of arenitic type are bordering
the carbonatic units of Mt. Cofano, reaching an elevation of 659 m.

The vascular flora of Mt. Cofano is currently estimated in 651 taxa (Gi-
anguzzi et al. 2005). The remarkable species richness is primarily related
to the topographic and bioclimatic diversity of Mt. Cofano. Moreover, its
geographical segregation promoted the survival of many biogeograph-
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ical relics and the differentiation of a rich endemic flora, currently esti-
mated in 48 species, 7.4 % of the whole flora, including some interesting
Tertiary relics. Unfortunately, in the same context, prickly pear (Opuntia
ficus-barbarica) is today widespread thanks to anthropo- and zoochory.
This species was imported in the Mediterranean basin after the discovery
of America and it is now so widely naturalized that it is considered as an
essential element of the Mediterranean coastal landscapes. As a matter
of fact, most of the natural vegetation of Mt. Cofano have been spoiled
or permanently altered by a millennial human activity. The vegetation
of the promontory shows almost everywhere the traces of a long-lasting
exploitation of the land. After the recent abandonment of agricultural
activities, husbandry and fire are the only occasional disturbances in the
area. Along the trail, we will observe many different vegetation types,
including: Mediterranean temporary ponds (Luronio-Potametalia; Na-
nocyperetalia), annual and perennial dry grasslands (Thero-Brometa-
lia, Trachynietalia distachyae, Hyparrhenietalia), vegetation of rocky
cliffs (Asplenietalia glandulosi; Geranio-Cardaminetalia hirsutae), ha-
lo-petrophilous vegetation (Crithmo-Limonietalia; Frankenietalia pul-
verulentae), dwarf palm maquis (Pistacio-Rhamnetalia alaterni). On the
way back, if not too late, we'll make a short visit at Bosco di Scorace
(Quercetalia ilicis and reforestations).

Trail: Length: 5.2 km round trip, Hiking time: 3 hours, Elevation range: 280 m

General Description

2.1. The physical setting

The Mounts of Trapani and the Egadi islands represent the west-
ernmost part of the Sicilian-Maghrebid Foreland-Thrust belt connect-
ing the NW African mountain ranges and the Apennines. They issue
from the tectonic overlap of limestones and dolomitic limestones
(coral reefs of upper Triassic and lower Giurassic, i.e. c. 230-190 Ma)
with clays and sandy marls dating back to lower Pliocene (c. 5.5 Ma).

The bays of Cornino and Macari (W and E of Mt. Cofano), Capo San
Vito and the Egadi islands are characterised by marine terraces made both
of marine and continental deposits, i.e. calcarenites and calcareous sand-
stones of the lower Pleistocene (1.8-0.8 Ma), coarse marine conglomerates,
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screes and alluvial fans dating back to upper Pleistocene-Holocene (0.8 Ma
onwards). These terraces are often bordered by steep and jagged sea cliffs,
elsewhere are lower, intermingled with little pebble beaches and bordered
by living biostructures called trottoirs. The only sand beaches of the area
are located on the island of Favignana and in the bay of San Vito Lo Capo.

Mt. Cofano belongs to the Mt. Sparagio-Mt. Cofano Unit (lime-
stones and dolomites), while the Mts. of Zingaro and San Vito Lo
Capo belong four different lithological units mostly made up of lime-
stones; among them, the unit Mt. Speziale-Mt. Palatimone is particu-
larly rich in karst morphologies (deep fluvio-karstic canyons, vertical
cliffs, sinkholes, etc.), while the unit Mt. Acci-Pizzo di Sella contains
also marls, radiolarites and argillites, which occur in the four litholog-
ical units of Marettimo as well. Not surprisingly, most of the springs
and dripping sites are concentrated in these latter lithological units.

Mt. Sparagio (1111 m a.s.l.) and Mt. Inici (1066) are the highest
Mounts of Trapani; several peaks located in the Zingaro reserve go
beyond 800 m (Mt. Speziale: 911, Mt. Passo del Lupo: 867, Mt. Acci:
829) and together with Mt. Cofano (657 m s.l.m.), Mt. Palatimone
(595) and Mt. Monaco (529 m s.l.m.) dominate the small plains of Cas-
telluzzo and San Vito.

Limonietum bocconei helichrysetosum cophanensis on coastal cliffs.
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The Egadi Archipelago includes the islands of Favignana, Levan-
zo and Marettimo and few satellite islets (e.g. Formica) and stacks.
The two coastal plains of Favignana are separated by a S-N spreading
central ridge of rocky hills, the highest being Mt. Santa Caterina (314
m a.s.l.), Punta della Campana (296 m) and Punta Grossa (252 m); the
highest hills of Levanzo are Pizzo del Monaco (278 m a.s.l.) and Pizzo
del Corvo (201 m), separated from a little plain. Marettimo is a very
steep island, rich of little canyons and screes; its highest peaks go
beyond 600 m s.L.m. (e.g. Pizzo Falcone, 686).

The harsh morphology of most part of the area, characterized by
abrupt slopes, steep cliffs and wide screes, is mainly shaped from the
different response of the outcropping rocks to the combined effect
of past and ongoing karstic and tectonic processes. In some cases se-
lective erosion caused the collapse of calcareous cliffs, which in turn
gave rise to wide landslides made of huge coarse blocks (e.g. at Firri-
ato, above and below the village of Scopello, etc.).

As a consequence of intense karst processes affecting the calcare-
ous and dolomitic rock outcrops, most of the rainfall penetrates deep
underground feeding a very complex aquifer. The only true river of
this territory is Fiume San Bartolomeo (E of Castellamare del Golfo,

Halo-tolerant annual dry grasslands on coastal rocky pavements (Anthemido se-
cundirameae-Desmazerietum siculae)
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38 km), then streams like Torrente Guidaloca (between Castellamare
and the Zingaro reserve) and Torrente Forgia (13 km, W of Mt. Co-
fano), while only little gullies cross the steep slopes of the Zingaro
reserve, Marettimo and the Peninsula of San Vito Lo Capo.

According to USDA soil taxonomy, the area hosts a combination
of rock outcrops, lithic xerorthents (shallow soils with pH >7 and
typic and/or lithic rhodoxeralphs (‘terra rossa’, pH <7). + typic e/o
calcixerollic xerochrepts (calcic cambisols) on M. S. Giuliano (Erice).

If we consider the available thermo-pluviometric data coming
from three stations encompassing the area and located at different
altitudes, i.e. Erice, Castellamare del Golfo and San Vito Lo Capo, ac-
cording to Rivas-Martinez bioclimatic classification the coastal sector
of the Mounts of Trapani is subject to lower Thermomediterranean
thermotype and upper dry and upper subhumid ombrotype. Yearly
temperatures are of 13.5-19 °C, and the highest mean monthly tem-
peratures reach 24-27.5 °C (July-August) and never go below 5-12 °C
(January). The annual amount of rainfall ranges probably between
500 and 850 mm, with 4-5 months of drought stress between April-
May and September.

2.2. Flora and vegetation

Part of the coastal sector of the Mts. of Trapani (San Vito Lo Capo,
Scopello, Guidaloca) was visited by G. Gussone, A. Todaro and M.
Lojacono-Pojero during the XX century, but most of the available in-
formation on this area issues from field investigations started in the
Eighties of last century. As for Egadi islands, although some plants
from Favignana were already reported by Boccone (1697) and Ucria
(1789), the main islands have been explored between 1825 and 1895
and, after 60 years, since 1955 until today. More recently, also the vas-
cular flora of tiny satellite islets has been studied.

According to Brullo et al. (1995), the Mts. of Trapani belong to the
Drepano-Panormitan district. Among the species-richest of Sicily, this
area is listed among the Sicilian IPAs with the code SIC8 ‘Capo S. Vito
e Monti di Castellamare’, and hosts at least 900 taxa of vascular plants
and more than 200 taxa of biogeographic or conservation interest.
Among them, there are extremely localised endemics, like Hieracium
cophanense, Limoniumcophanense, Ericasiculasubsp. sicula,whichonly
occuronMt.Cofano, Limonium todaroanumand Brassica villosasubsp.
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brevisiliqua, growing on few cliffs of the western part of the Peninsula
of San Vito Lo Capo, Ptilostemon greuteri,endemic to M. Inici, Centau-
rea erycina and Silene nefelites endemic to Mt. San Giuliano.

Moreover, the Mts. of Trapani host many plants which are endemic
(Botriochloapanormitana, Brassicavillosasubsp. bivoniana, Brassicavillosa
subsp. drepanensis, Brassicavillosasubsp. villosa, Helichrysumpanormita-
numsubsp.stramineum, Limoniumflagellare)toorexclusive(Convolvulus
cneorum, Phagnalonmetlesicsii,etc.)oftheDrepano-Panormitandistrict.

Each island of the Egadi archipelago has been included in the list of
Sicilian IPAs (SIC4 ‘Favignana’, SIC5 ‘Marettimo’ and SIC7 ‘Levanzo’).
Taking into account the very high number of narrow endemic or exclu-
sive plants shared by Trapani Mts. and Egadi Islands (Asperula rupes-
tris, Centaureapanormitanasubsp. ucriae, Centaureapanormitanasubsp.
umbrosa, Euphorbiabivonae, Euphorbiapapillaris, Galiumpallidum, Limoni-
umbocconei, Limoniumlojaconoi, Limoniumponzoi, Pseudoscabiosalimoni-
folia, Simethis mattiazzi, etc.), the proposal of Brullo et al. (1995) to treat
all the Egadi islands as a separate district appears questionable. In fact,
the few original traits are two endemics to the archipelago (Brassica
macrocarpaand Senecio aegadensis), twoendemics of Favignana,i.e. the
apomyctic Limoniumaegusaeand Alliumaethusanum(probablynothing
more than an ecotype of A. lehmanii), and the only known Sicilian pop-
ulationsof Aristolochianavicularisand Ophrysholosericeasubsp.apulica.
Yet Marettimo alone could be treated as a separate district: in fact, it is
home of 7 narrow endemics (Allium franciniae, Bupleurum dianthifoli-
um, Helichrysumpanormitanumsubsp. messeriae, Limoniumtenuiculum,
Oncostema hughii, Prospero hieraeand Thymusnitidus) and of 4 species
that occur nowhere else in Sicily (Daphne sericea, Erodium maritimum,
Lagurus ovatus subsp. vestitus, Thymelaea tartonraira).

Zonal vegetation

Some fragments of evegreen maquis (QUERCETEA and QUER-
CETEALIA ILICIS) occur on steep, stony and less accessible sites,
enjoying the air humidity coming from the sea. Those colonising the
screes of Mt. Cofano are ascribed to Rhamno alaterni-Quercetum ilicis
(Rhamnusalaternus, Fraxinusornusand Pistaciaterebinthus),whiletho-
se occurring on the limestones and dolomias along the E- and N-fa-
cing slopes of Mt. Speziale, Mt. Cofano and Marettimo are referred to
the Pistacio lentisci-Quercetum ilicis.
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SW flank of Mt. Cofano, with Pistacio lentisci-Chamaeropetum humilis in the foreground,
Helictotricho convoluti-Ampelodesmetum mauritanici on the talus slope and Scabio-
so-Centaureetum ucriae on vertical cliffs.

Husbandry is still performed along the eastern flank of Mt. Cofano: cattle grazing leads
to the establishment of Carlino siculae-Feruletum communis, here beneath still surviving
elements of the maquis (Chamaerops humilis and Pistacia lentiscus)
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On the hills of the northern part of the Peninsula of San Vito Lo
Capo, where acidic rocks outcrop, scattered nuclei of open Quercus
suberwoodlandwith Arbutusunedo, Ericaarboreaand Cytisusvillosus
(ERICO-QUERCION ILICIS) occur.

The margins of these woodlands are often covered by mantle com-
munities (PRUNO SPINOSAE-RUBION ULMIFOLII) referred to Cle-
matido cirrhosae-Rubetum ulmifolii.

The steep, rocky and wind-exposed areas are characterised by
Euphorbietum dendroidis, an open thermophilous scrub rich in both
summer-deciduousspecies,like Euphorbiadendroides, E. bivonae, Ana-
gyrisfoetida,andsclerophyllous plants (OLEO-CERATONION). More
complex and mature nuclei of evergreen maquis-forest can be obser-
ved in the localities Firriato e Cipollazzo and at Balata di Baida.

Thenuclei of open maquis dominated by Chamaerops humilis whi-
ch still occur along the coasts of Zingaro reserve, west of San Vito Lo
Capo and west of Mt. Cofano (Cornino) are ascribed to Pistacio len-
tisci-Chamaeropetumhumilis. Thermo-xerophiloussummer-deciduous
maquis (PERIPLOCION ANGUSTIFOLIAE) was probably present in
the past on the edge of the promontories of the Mts. of Trapani and is
stillrepresentby theassociation Periplocoangustifoliae-Euphorbietum
dendroidis on the warmest sites of the main Egadi islands.

The base-rich or subacid (terra rossa) shallow soils host several
typologies of garrigue. These subshrub communities are referred to
the central-Mediterranean alliance CISTO ERIOCEPHALI-ERICION
MULTIFLORAE and are represented by the associations Micromerio
fruticulosae- Ericetummultiflorae(commononEgadilslandsand within
Zingaroreserve)and Brachypodioramosi-Cistetum cretici(Mt.Cofano,
endemic to NW Sicily). Some probably native Pinus halepensis stands
found on Marettimo have been referred to the association Coridothy-
mo capitati-Pinetum halepensis.

As an issue of millennia of anthopogenic disturbance (defore-
station, overgrazing and wildfires), more than half of the surface of
the considered area is covered with thermo-xerophilous grasslands
(HYPARRHENIETALIA HIRTAE). The association Hyparrhenietum
hirto-pubescentis is rather common on the abandoned agricultural
terraces of thelowlands, while Sanguisorbo verrucosae-Magydaretum
pastinaceae occurs on stony ground in the moister sites of Favigna-
na and Levanzo. A small spot of xerophilous grassland referred to
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4 T Y MR

Western flank of Mt. Cofano, with mixed patches of Pistacio lentisci-Chamaeropetum hu-
milis, Erico-Micromerietum fruticulosae, Helictotricho convoluti-Ampelodesmetum mau-
ritanici. Vegetation dynamics and patchiness are strongly influenced by periodical fires.

Bothriochloopanormitanae-Hyparrhenietumhirtae(ARISTIDOCOERU-
LESCENTIS-HYPARRHENION HIRTAE) is localized near the ea-
stern coast of the Peninsula of San Vito.

The top and the N-facing slopes of the local mountains are covered by
Helictotrichoconvoluti-Ampelodesmefummauritaniciaspecies-richcommuni-
ty endemic to the calcareous lithosoils of NW Sicily, often severely disturbed
by the increasingly frequent wildfires and overgrazing and trampling due
to domestic herbivores (mostly cows) and introduced wildboars.

The association Coronillo glaucae-Brachypodietum retusi descri-
bed for Marettimo belongs to the alliance REICHARDIO MARITI-
MAE-DACTYLION HISPANICAE, including all the subhalophilous
and wind-exposed perennial grasslands on calcareous soils of central
and eastern Mediterranean area.

Twoassociations( Thapsiogarganicae-Feruletumcommunisand Car-
linosiculae-Feruletum communis) referred to the alliance CHARYBDI-
DO PANCRATII-ASPHODELION RAMOSI occur in the area. These
communities, very widespread on Mt. Palatimone and in Zingaro re-
serve, are perfectly adapted to stand overgrazing, frequent burning
and soil erosion and are dominated by (mostly) poisonous geophytes.
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The above-mentioned perennial grasslands are often intermingled
with therophytic ephemeral prairies which may be referred to TRACHY-
NIONDISTACHYAE( Vidlpiociliatae-Trisetarietumaureaeand Thero-Sedefum
caerulef)ortoSTIPIONRETORTAE(Ononidobreviflorae-Stipetumcapensis).
On the coastal areas influenced by salt-spray two associations (Anthemido
secundirameae-Desmazerietumsiculaeand Catapodiomarini-Sedetumlitorer,
STIPO-BUPLEURETALIA SEMICOMPOSITI) have been detected.

Vegetation of coastal ecosystems

Many endemicstoNW Sicily (e.g. Allium obtusiflorum, Desmazeria si-
cula, Limoniumbocconei, Limoniumflagellare,etc.)and otherplantsofhigh
biogeographic and conservation interest (e.g. Allium lehmanii, Anthemis
secundiramea,Galiumverrucosumsubsp.halophilum, Romulealinaresiisub-
sp. linaresii, etc.) thrive on sea-facing cliffs and along rocky shores.

Local halo-nitrophilous annual communities of sandy-loamy sal-
ted soils (SAGINETEA MARITIMAE and FRANKENION PULVERU-
LENTAE)areascribedtothe Anthemido secundirameae-Desmazerietum
siculae(ZingaroandSan Vitopeninsula), Parapholidoincurvae-Franke-
nietumpulverulentaeand Frankeniopulverulentae-Anthemidetumsecun-
dirameae (Egadi) and Polypogonetum subspathacei (Levanzo).

Hydrophytic vegetation surrounds the temporary pond near Baglio Cofano: Ranunculus baudotii
(bottom left), Glyceria spicata (bottom right) and, in the background, Hordeo-Carduetum argiroae.
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As for the litho-halophilous chasmophitic communities, the class
CRITHMO-STATICETEA is locally represented by very well preser-
ved communities referred to Limonietum bocconei (endemic to NW
Sicily and Egadi Islands), Limonietum tenuiculi and Senecioni bicolo-
ris-Helichrysetum messerii (both endemic to Marettimo) on the rocky
shores subject to marine salt-spray, and by Hyoseridetum taurinae on
the rocky cliffs near the coast.

The rare (and often degraded) spots of halo-nitrophilous annual
vegetation of the coastal strandlines (CAKILETEA MARITIMAE)
found on Egadi islands may be referred to the associations Salsolo
kali-Euphorbietumparaliaeand Salsolokali-Cakiletummaritimae(EU-
PHORBION PEPLIS). Favignana also hosts some spots of grey dune
vegetation (Sporoboletum arenarii, AMMOPHILETEA).

The halo-hygrophilous hemicryptophitic community Inulo crithmoi-
dis-Juncetum maritimi JUNCETEA MARITIMI) surrounds the brackish
swampsofFavignana. Thishabitatalsohosts Ruppietumdrepanensis(RUP-
PIETEA) and several plant communites belonging to THERO-SALICOR-
NIETEA (Suaedetum spicatae, Salsoletum sodae and Cressetum creticae).

Nuclei of halo-hygrophylous chenopod scrub (SALICORNIETEA
FRUTICOSAE) occur along the coasts of Favignana and Marettimo
exposed tointense marine salt-spray (Agropyroscirpei-Inuletum crith-
moidis, INULION CRITHMOIDIS). To the same class should be ascri-
bed the low-growing scrub with Limonium aegusae at Favignana and
several purestands of Suaeda veraand / or Arthrocnemum glaucumoc-
curring on some satellite islets of Favignana and Levanzo, where this
plants are able colonize the nutrient-rich and disturbed nesting sites
of the yellow-legged seagull (Larus michahellis) due to their tolerance
to high nitrate and phosphate soil content.

Vegetation of cliffs, walls and screes

Local rocky habitats cover a very wide surface and burst with ri-
chness of endemic species and species assemblages.

Several moss- and fern-rich communities linked to the humid and
dripping cliffs (ADIANTETEA: Adiantum capillus-venerisand Asple-
nium sagittatum) are scattered in the territory: a very good example
occurs in the picturesque rock blocks labyrinth of Firriato, other spots
occur in the rock crevices of Marettimo, and in the natural caves of
Zingaro reserve, Levanzo and Favignana.
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Also the chasmo-chomophytic and epiphytic moss- and fern-commu-
nities (POLYPODIETEA) are well represented with the association Ano-
grammoleptophyllae-Selaginelletumdenticulatas POLYPODIONSERRATI).

The chasmophytic vegetation of local undisturbed base-rich
rocky cliffs (DIANTHION RUPICOLAE) is ascribed to Bupleuro
dianthifolii-Pseudoscabiosetum limonifoliae at Marettimo and to Sca-
bioso creticae-Centauretum ucriae elsewhere; several subassociations
characterised by local narrow endemics are recorded in this area, i.e.
helichrysetosumstramineiatZingaro, ericefosumsiculaeatMt.Cofano,
brassicetosumdrepanensisonthetopof ZingaroMts., brassicefosumma-
crocarpae on Egadi Islands. Plenty of interesting plants may co-occur
on the same site, not only the above-mentioned narrow endemics, but
alsoSicilianendemicslike Anthemiscupaniana, Cymbalariapubescens,
Helichrysumpanormitanumsubsp. latifolium,etc.,circum-Tyrrhenian
endemics such as Asplenium petrarchaesubsp. petrarchae, Convolvu-
Iuscneorum, Dianthusrupicolasubsp. rupicola, Glandorarosmarinifolia,
Hyoseristaurina,Iberissemperflorens,Seneciocinerariasubsp. bicolor, Se-
selibocconei, etc.,and other very rare plants like Phagnalon metlesicsii,
only occurring on Mt. Cofano and at Lanzarote in Canary islands.

Several communities linked to rock crevices (ASPLENIETALIA
LANCEOLATO-OBOVATI),suchas Phagnalosaxatilis-Cheilanthetum
maderensisand Cosentinietum bivalentisoccur at Levanzo and Maret-
timo, while the chasmo-nitrophilous vegetation of disturbed rocky
cliffs and stone walls (CYMBALARIO-PARIETARIETEA DIFFUSAE)
is locally represented by numerous communities referred to CYMBA-
LARIO-ASPLENION (e.g.Sedodasyphylli-Ceterachetumofficinarum)
and ARTEMISION ARBORESCENTIS-CAPPARIDION SPINOSAE
(Capparidetumrupestris, Centranthetumrubri, Hyoscyamoalbi-Parieta-
rietum judaicae and Antirrhinetum siculi).

The pioneer assemblages typical to local screes (Sedo sedifor-
mis-Centranthetum rubri), rather common on Mt. Inici, Mt. Sparagio,
Mt. Palatimone, Mt. Monaco, Marettimo island, belong to the ende-
mic alliance EUPHORBION RIGIDAE.

Hydro-hygrophilous vegetation

The streamlets of the locality called ‘Acci” (= Apium in Sicilian
dialect) in the northern part of Zingaro reserve host several hy-
grophilous communities dominated by few rhizomatous helophites
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(PHRAGMITO-MAGNOCARICETEA). These assemblages, linked to
meso- and eutrophic slow flowing waters, are ascribed to Phragmite-
tumcommunisand Typhetumlatifoliae(PHRAGMITIONCOMMUNIS)
and MAGNOCARICION ELATAE (Caricetum hispidae). The muddy
and shallow river banks are often covered by Helosciadetum nodiflo-
ri and Nasturtietum officinali (GLYCERIO-SPARGANION) and spe-
cies-poor assemblages referred to MOLINIO-ARRHENATHERETEA
and MENTHO LONGIFOLIAE-JUNCION INFLEXI.

Only few small temporary ponds occur in this area. Some of them host
communities ascribed to POTAMETEA PECTINATI and RANUNCU-
LION AQUATILIS. More in detail, Ranunculetum baudotii occurs at Favi-
gnana, while a little temporary pond located SE of Mt. Cofano hosts both
Ranunculetum peltatiand Lemnetum gibbae (LEMNETEA). As concerns
ISOETO-NANOJUNCETEA, some simplified aspects of ISOETION occur
on the Egadi Islands (Levanzo and Marettimo) and in the northern sector
of Zingaro reserve, the association Elatinetum macropodaeis recorded for
Favignana, while species-poor assemblages ascribed to VERBENION SU-
PINAE are known for some disturbed ponds and rockpools of Marettimo,
Favignana, and near the coast W of Mt. Cofano.

Several fragments of Vitex agnus-castus-dominated riparian scrub
(NERIO-TAMARICETEA) occur along the stony seasonal streams
between Castellamare del Golfo and San Vito Lo Capo (e.g. Guida-
loca, near the village of Scopello, Zingaro reserve, near the touristic
village of Cala ‘'mpiso). Most of these watercourses are covered with
Calystegiosylvaticae-Arundinetumdonacis,asciaphilous-nitrophilous
reed community ascribed to EPILOBIETEA ANGUSTIFOLII-CON-
VOLVULETALIA SEPIUM, often intermingled with dense and al-
most pure populations of Rubus ulmifolius.

Anthropogenic vegetation

Local arable crop fields on neutral sandy-loamy soils host plant
communities ascribed to the alliance RIDOLFION SEGETI, that of
base-rich soils to ROEMERION HYBRIDAE, the vegetation of vi-
neyards, orchards and groves is represented by associations of the
alliance FUMARION WIRTGENII-AGRARIAE (e.g. Diplotaxietum
vimineo-erucoidis at Marettimo), while the annual crop cultures irri-
gatedduringsummer (e.g. Amaranthograecizanti-Cyperetumrotundiat
Favignana) belong to DIPLOTAXION ERUCOIDIS.

65



Itineraries

The slight urbanisation of the plains and coastal areas, and the on-
going abandonment of agricultural practices give rise to several win-
ter-annual weedy and ruderal communities linked to man-made and
nutrient-rich soils in suburban coastal areas (CHENOPODION MU-
RALIS, MESEMBRYATHEMION CRYSTALLINI and HORDEION
MURINI). To ECHIO-GALACTITION TOMENTOSAE should be
ascribed the tall-herb ruderal vegetation occurring on calcareous
nutrient-rich soils typical to abandoned crop fields and to fallows
subject to frequent wildfires.

The plant communities of GERANIO PURPUREI-CARDAMINE-
TALIA HIRSUTAE are linked to more mesic conditions due to tree ca-
nopy shade. Olive and abandoned manna-ash groves are characterised
by a nitro-sciaphilous geophyte-rich fringe community called Acantho
mollis-Smyrnietum olusatri (ALLION TRIQUETRI). The alliance VA-
LANTIO MURALIS-GALION MURALIS, including all the (sub)nitro-
sciaphilouswinter-annualwall(Parietariolusitanicae- Veronicetumcym-
balariae) or fringe communities of the central-eastern Mediterranean,
occursunderneathgarrigues( Valantiomurali-Polycarpetumalsinifolifin
NW Sicily, Sedetum litoreo-stellation Egadiislands) or even underneath
open woodlands (Laguro vestiti-Erodietum maritimi at Marettimo).

The local annual nitrophilous assemblages typical to trampled
areasbelongto Euphorbiochamaesyci-Oxalidetumcorniculatae, Polycar-
potetraphylli-Spergularietumrubraeand Trisetarioaureae-Crepidetum
bursifoliae(POLYGONO-POETEA, POLYCARPIONTETRAPHYLLI).

The overgrazed pastures host some (sub)xerophilous and hyper-
nitrophilous ruderal communities dominated by perennial herbs
(mostly thistles) referred to the order CARTHAMETALIA LANATI,
like Glaucio flavi-Onopordetum horridi.

The suburban area and the numerous abandoned stone quarries
of Favignana are colonized by nitrophilous pioneer assemblages re-
ferred to the NICOTIANO GLAUCAE-RICINION COMMUNIS, do-
minated by many fast-growing alien thermo-cosmopolitan invasive
species such as Arundo donax and Nicotiana glauca.

2.3. Landscape and land use history

The famous upper Palaeolithic paintings of the caves of Egadi islands
(see box 2.2) testify at least 12,000 years of human presence and land use
in the area. The sites of Uzzo, Isolidda, etc., on the NW coasts of the main
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The Castle of Erice, surrounded by ruderal vegetation (Acantho-Smyrnietum olusatri) and, on
vertical cliffs, by the Scabioso creticae-Centauretum ucriae, subass. Brassicetosum drepanensis.

island, where inhabited since Mesolithic (10-6 Ka), when local communi-
ties had to cope with the shortage of wild herbivores and to intensify-re-
fine plant and fish exploitation techniques. Not surprisingly, the people
living in the caves of Levanzo, Mt. Cofano and Uzzo were protagonists
of the Neolithic revolution in Sicily, practising farming and agriculture.
An almost continuous human presence in the area during Copper
Age (4000 BC: necropolis of Castelluzzo) and throughout the early
Bronze age (c. 2500-1600 BC) is testified by numerous findings ascri-
bed to different cultural steps. Traces of the so-called Thapsos culture
(mid Bronze age, XV-XIII centuries BC), characterised by intense trade
connections with eastern Mediterranean people coming from present
Greece, Cyprus, Syria and Palestine, have been found at Mt. Cofano.
Between XII and IX century BC the Elymians, probably an Italic
group coming from N Tuscany or Liguria, colonized the north-we-
stern part of Sicily and founded several cities, sharing the same ter-
ritory and land resources with Phoenicians. The most important Ely-
mian coastal centres were Eryx (Erice) and Segesta, which had their
own emporia, Drepanon (now Trapani) and Emporium Segestanum
(now Castellamare del Golfo), respectively. Although Elymians and
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Phoenicians were allied during their century-long fights against the
bellicose neighbouring Greek colonies, these three ethnic groups
strongly influenced one each other: they shared the same alphabet,
the same urbanistic style of their settlements and many toponyms of
the Elymian area had (and still have) a clear Greek origin (e.g. Scopel-
lo and the Phoenician-Roman emporium of Cetaria, from the words
‘skopeloi” = stacks, and ‘kétos” = tuna fish, respectively).

Segesta and Eryx continued to play an important role for both fish
and cereal crop production during the Roman dominion. After Van-
dals invaded N Africa and during all the Byzantine period (V-IX cen-
turies AD) both NW Sicily and Egadi islands probably were almost
desert, only hosting scattered monastic communities, as testified by
the many toponyms ‘Monaco’ (= monk) spread all over this territory.

Once again, toponyms (Visicari, Guidaloca, Balata di Baida,
Macari, etc.) tell us how densely this territory was inhabited betwe-
en IX and XII centuries by Arab-Berber farmers and shepherds, who
re-populated many ancient towns such as Segesta, Kalathamet near
the thermal springs of Castellammare and the Emporium Segesta-
num itself, called ‘al-Madarig’ (= tuna factory).

After blowing up the resistance of Arab-Berber communities in all
western Sicily, the Swabian emperor Frederick II donated the whole
Peninsula of San Vito to his northern Italian soldiers, who founded
the village of Scopello (c. 1230 AD). Shortly after, this territory beca-
me a property of the town of San Giuliano (Erice).

Between XIII and XVI all the coasts of NW Sicily a dangerous place
where to live, as they were subject to the continuous raids of pirates
and corsairs coming from NW Africa or belonging to the so-called ma-
rine republics of Genoa and Pisa. Hence, the few local communities
were located where they could enjoy some protection from the garri-
sons of the coastal towers. The massive structure of local farmhouses,
called ‘bagli’ (e.g. Castello di Inici, Balata di Baida, Scopello, etc.) and
tuna factories, called ‘tonnare’ (e.g. Favignana, Formica, Bonagia, Co-
fano, Scopello, Castellammare) remind us these period of uncertainty.

Between XVII and XIX centuries, after centuries of no or little
human presence, Egadi were bought by the family Pallavicino who
begun to populate them. Under the new owners the islands’ land-
scape underwent strong changes: the Genoese tradesmen restarted
agriculture, causing their almost total deforestation, and intensified
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stone quarrying and fishing activities. In the meanwhile, the NW
part of Sicily experiences a significant demographic and economic
increase: very wide sectors of the inland were cultivated (especially
vineyards), while most of the coasts continued to be used as grazing
area and hunting reserve until the end of Bourbon kingdom (1860).
Only drought-resistant trees, such as Olea europaea, Amygdalus com-
munis, Fraxinusornus, Oleaeuropaeaand Rhuscoriariawerecultivated
in less suitable coastal areas and even on the slopes of the mountains.

On the mountains near Custonaci and on the island of Favignana stone
quarrying became more and more intense: by the end of the XIX century
there were 130 stone quarries and 550 workers involved in this activity
and rock extraction reached the rhythm of c. 200,000 tons per year!

Between 1930s and 1970s intensive reforestation with non-native
trees(mostly Pinushalepensisand Eucalyptuscamaldulensis)havebeen
carried out on Mt. Inici and Mt. Erice.

As concerns nature protection, Zingaro and Mt. Cofano are nature
reserves, and the coastal capes fall almost entirely within the regional
Natura 2000 network and within the SCA “Monte Cofano, Capo San
Vito e Monte Sparagio”, one of the widest in Sicily. Data issuing from
a recent evaluation of land use patterns within this site highlight the
exceptionally high rate of semi-natural landscape units. In fact, gras-
slands and abandoned fields cover 56% of this area, shrublands and
maquis 17%, woodlands 9%, rocky and/or open areas (incl. coasts)
3%. Cultivated lands, i.e. vineyards, cereal crop fields, olive and al-
mond groves and fruit orchards account for 8% of the whole surface,
urban & industrial areas (incl. quarries) for 5%.

Several co-occurring factors, i.e. the small number and size of the
main towns (Castellammare del Golfo, c. 15000 inhabitants; Custona-
ci c. 5500; San Vito Lo Capo c. 4500; Favignana c. 3500), the rather low
rate of second houses along the coasts and the general trend of land
abandonment on the foothills of the Mts. of Trapani make this coastal
areas one of the best preserved of Sicily. Indeed, seasonal tourism is
the most important economic resource and threat factor at once, be-
cause it has a heavy direct (pollution, disturbance and fragmentation,
deliberate introduction of invasive alien plants, etc.) and indirect
(enhancing illegal building) impact of local habitats, especially near
the main towns, which are among the most attractive and crowded
places of the whole NW Sicily.
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Another severe threat to local environments is the intense soil ero-
sion affecting the mountain slopes, due to overgrazing by cows and
introduced boars and to increasingly frequent wildfires.

The top of Mt. Cofano (seen from Erice) emerging from orographic clouds arising from the sea.
Moisture arising from the sea condensates very frequently on the top of the coastal mountains of
NW Sicily, due to the steep thermic gradient which buffers the summer drought, promoting the
growth of a luxuriant rock-dwelling vegetation (Asplenietalia glandulosi; Geranio-Cardamine-
talia hirsutae). This condensation is frequently seen at dusk and lasts up to the early morning.
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Box 2.1 The Zingaro nature reserve

The 1650 hectares of Zingaro reserve are bordered by rocky shores
and small pebbly beaches at sea level, while its innermost limit is a
mountain ridge (maximum height: 913 m a.s.L.), shaped by the karstic
processes affecting the calcareous outcrops. This steep area hosts a mo-|
saic of natural habitats (rock and sea cliffs, screes) intermingled with|
secondary (grasslands, garrigues, open maquis) plant communities.

Humans have been there since Mesolithic, as testified by the data is-
suing from the excavations at Uzzo cave, and until mid XX century, culti-
vating cereal crops, grapevines, manna ash-, sumac-, olive- and fruit trees.

Zingaro represents a ‘must’ for nature lovers: in fact, it represents
one of the last few traits of coastline (approximately 7 km) which|
cannot be reached by car. During the Seventies, Sicilian environmen-
talist ONGs carried out an intense campain to raise awareness about]
the naturalistic value of this site. This initiative culminated on Mayj
1980, when 3000 people took part to a pacific march to stop the con-
struction of a paved road aiming at connecting Castellammare del
Golfo to San Vito Lo Capo. Few months later, by means of the Regio-
nal Law 98/81, the Zingaro became a protected area, the first in Sicily.
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Box2.2 Pre-historichunter-gatherers, fishermenandpainters

Recent studies on the submarine morphology of the coasts between
Trapani and the Egadi Islands and the very good knowledge on sea
level changes confirmed that Favignana and Levanzo were connected|
to Sicily during the Holocene. Hence, the nomadic hunthers-gatherers|
inhabiting north-western Sicily were able to follow the big wild herbi-
vores (oxes, boars, donkeys and deers) feeding on this area, which rep-|
resented a peninsula and probably hosted a patchwork of woodland,
shrubland and grassland. Not surprisingly, the human settlements
found on the two islands (e.g. caves of Genovese, Grotta dei Porci af]
Levanzo, Grotta d'Oriente e Grotta Uccerie at Favignana) are among|
the oldest of Sicily (upper Paleolithic-Mesolithic: 11,900-6,800 BC).

As for the numerous caves spread along the NW coast of Sicily
(Mt. Cofano, Isolidda, Uzzo, etc.), most of them have been inhabited
since early Mesolithic (9,000 BC). On the main island hunting activi-
ties appear to be less important: the main food resources were plants|
and marine organisms (mostly molluscs but also fish). In the same
period also at Favignana and Levanzo, again separated from the Sic-|
ily, a shift towards marine resources is recorded, testified from the
famous tuna depicted at the cave of Genovese.
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II
Salt pans, salt marshes and lagoons of western Sicily

Itineraryl - Saline di Trapani
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Two short walks (approx. 2 km each) on flat terrain: both will be in
the saltmarshes of western Sicily, an ecosystem domesticated and go-
verned by man since the Phoenician colonization age. This landscape is
featured by windmills, salt pans, hatched blocks, warehouses, among
which the natural vegetation is still relatively well preserved (Sarcocor-
nietalia fruticosae, Thero-Salicornietalia, Thero-Suaedetalia).

Trail: Hike 1 - Length: 2.3 km one way, Hiking time: 30 min., Ele-
vation range: 0 m; Hike 2 - Length: 2.6 km one way, Hiking time: 35
min., Elevation range: 0 m;
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General Description

3.1. Physical setting

The city of Trapani has been built on a complex of biocalcarenites
and calcareous breccias called ‘mischio” (= mixture), dating back to
mid Miocene (16-11 Ma).

The coastline between Trapani and Marsala is characterised by a
succession of marine terraces carved on a layer of Pleistocenic con-
glomerates and calcarenites called ‘panchina’ (= bench), which in
turn lays on - sometimes outcropping - calcareous rocks dating back
to the upper Triassic-Eocene (228-56 Ma).

The recent sandy-muddy alluvial sediments which cover wide
surfaces between Trapani and Paceco and N of Marsala issue from
the wandering beds of the streams Birgi and Lenzi-Bajata, respecti-
vely. The salt pans of Trapani, Paceco and Marsala were built exploi-
ting these areas due to their impermeability.

The sea bottom near Trapani is particularly dangerous due to plen-
ty of shoals, low islets and hardly surfacing stacks. Even the ancient

The saltmarshes of W-Sicily are an ecosystem domesticated and governed by man
since the Phoenician age.
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town was founded on a bow-shaped (its ancient Greek name Drepa-
nonmeans sickle) group of islets, some of them still recognizable until
XV-XVI centuries AD. Other islets, like Sant’ Antonio, Zavorra and
Ronciglio, have been incorporated in the modern harbour of Trapani,
other ones have been united to the main island by the salt pans built
during last two centuries (e.g. Santa Margherita and Calcara).

The morphology of the coastal area of the lagoon located north of Mar-
sala, the so-called ‘Stagnone’ (= big pond) is subject to continuous and ra-
ther fast changes, and the same occurs for the four islands forming the
homonymous archipelago, i.e. San Pantaleo (= Mozia), Santa Maria, the
tiny islet La Scuola and the biggest one, Isola Lunga or Isola Grande. The
current form of the last one issues from the recent union of 3-4 islets which
were still separated through managed canals until the XIX century.

Local coastal dynamic processes are ruled by at least four factors,
always interconnected and often counteracting, i.e. 1) marine currents,
2) human activities (in primis the construction and the present mana-
gement and use of salt pans and canals), 3) sediment intake and water
regime of the local rivers, 4) distribution of three rooted marine plants,
i.e. Posidoniaoceanica, Cymodoceanodosae Zoosterellanoltii,whosecolo-
nies strongly affect the evolution of local shallow sea bottoms.

According to USDA soil taxonomy, the plane between Paceco and
Marausa hosts a combination of lithic xerorthents (lithosols with pH
>7), typic and/or lithic rhodoxeralphs (‘terra rossa’, pH <7), the in the
area of Stagnone there are the same soil typologies with the addition of
typic and/or calcixerollic xerochrepts (calcic cambisols). The alluvial
sediments of the Birgi stream gives origin to a mixture of typic and/or
vertic xerofluvents (eutric fluvisols) and typic and/or vertic xerochrep-
ts (eutric and/or vertic cambisols) between Marausa and Birgi, while
the area of the saline of Trapani and its surroundings host a soil assem-
blages originating from the alluvial sediments of the Bajata stream, i.e.
typic and/or vertic xerofluvents (eutric fluvisols) + typic chromoxerer-
ts and/or typic pelloxererts (chromic and pellic cambisols).

If we consider the available thermo-pluviometric data coming
from the nearest stations of Trapani, Spagnuola and Marsala, accor-
ding to Rivas-Martinez bioclimatic classification the western coasts
of Trapani Province are subject to lower Thermomediterranean ther-
motype and upper dry ombrotype. Yearly temperatures are of 17.5-
18.5 °C, and the highest mean monthly temperatures reach 24.5-26 °C
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(August) and never go below 11 °C (January). The annual amount of
rainfall ranges between 480 and 520 mm, with approximately 5 mon-
ths of drought stress between April-May and September-October.

As a result of the peculiar geology and geography (impermeable
soils, flat plains, shallow sea, small freshwater input from local rivers
and streams), local climate (strong solar radiation, low annual rain-
fall, frequent winds) and the millenary work of men, the coasts of
western Sicily were shaped in order to produce salt. This area still is
one the most important sites for marine salt production in the whole
Mediterranean, and represents one of the most charming, yet vulne-
rable landscapes of the island.

The beauty of the coast between Trapani and Marsala, with its
windmills, its wide waterbodies whose colours shift along with se-
asons, from blue to red to dazzling white, the canals, the mounds of
salt covered with terracotta tiles, is the same since centuries.

3.2. Flora and vegetation

The natural and man-made coastal habitats near Trapani have
been explored by botanists since XVII century, and they became one
of the most frequent steps for Sicilian, Italian and European plant
collectors and scholars during the XIX century. Not surprisingly,
Trapani and its surroundings figure within the protologues and/
or represent the locus classicus not only for narrow endemic species
suchas Calendula maritima, Limonium densiflorum (‘Ronciglioislet’),
Limonium Iojaconoi(‘Trapaninear the windmills”), Limonium ponzoi
(“rocky shores between Pizzolungo and Bonagia”), but also for many
other taxa which have been described there as new to science and
have been proved to occur in other Mediterranean countries, such as
Anthemissecundiramea, Atriplextornabenei, Betamacrocarpa, Cynomori-
umcoccineum, Euphorbiacupanii, Galiumverrucosumsubsp. halophilum,
Halocnemum cruciatum, Ruppia drepanensis, etc.

The botanical surveys on the coastal habitats between Paceco and
Marsala, on the area of the Stagnone and its islets have started much
later, around 1970s and 1990s, and the available information needs to
be updated and improved.

The nature reserve ‘Saline di Trapani e Paceco’, managed from the
NGO WWF-Italia, host approximately 500 plant taxa. As for the Stag-
none area, Isola Lunga hosts ca. 430 taxa, Mozia almost 280, Santa
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Maria 150 and 80 plants grow on La Scuola. Plant diversity is sharply
uneven, the richest sites being the islets which contributed to form
Isola Lunga, where lithosols and terra rossa give hospitality to many
plant assemblages, and the ecotones between the salt marshes and
the abandoned salt pans.

Flat but not monotonous, species-poor but rich of plants of ex-
treme interest: this could be a good synthesis of the botanical heri-
tage which may be encountered in the very complicated patchwork
of abandoned and managed salt pans, brackish swamps, salty and
muddy areas, sandy beaches, man-made canals and basins, etc., for-
ming the landscape of this area shaped from human activities. The
whole area in included in the Italian IPAs with the codes SIC 6 “Saline
di Marsala e Isole dello Stanone” and SIC 9 ‘Saline di Trapani’.

This area hosts three narrow endemics, i.e. Calendula maritima, Limo-
nium lilybaeumand Solenopsis mothiana,and the majority of the popula-
tions of two Drepano-Panormitanendemics, Limonium densiflorum(also
occurring near Petrosino along the SW Sicilian coast) and Limonium du-
bium (also growing on Egadi islands). Moreover, here occur plenty of
plants of very high biogeographic and conservation interest, often very

The saltmarshes of W-Sicily are an ecosystem domesticated and governed by man
since the Phoenician age.
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rareinSicilyandltaly,suchas Aeluropuslagopoides, Altheniafiliformis, An-
drachnetelephioides, Andryalatenuifolia, Anemonepalmata, Anthemismari-
tima, Biscutellamaritima, Capnophyllumperegrinum, Carlinasiculasubsp.
sicula, Centaureasolstitialissubsp.schouwii, Cicendiafiliformis, Convolvu-
lustricolorsubsp.cupanianus, Cressacretica, Crypsisaculeata, Damasonium
bourgaei, Damasoniumpolyspermum, Desmazeriasicula, Dorycniumhirsu-
tum, Eryngiumdichotomum, Halopeplisamplexicaulis, Hornungiarevelierei
subsp. revelierei, Hyoseristaurina, Hypericumpubescens, Isolepiscernua,
Jacobaeadelphinifolia, Limoniastrummonopetalum, Limonium(avel,dubium,
narbonense,sinuatum, virgatum), Lotusconjugatus, Myriolimonferulaceum,
Oenantheglobulosasubsp. kunzei, Pallenismaritima, Parapholismarginata,
Podospermumcanum, Podospermumlaciniatumsubsp.decumbens,Salicor-
niaemerici,Salicorniapatula,Scorpiurusvermiculatus,Scorzoneraundulata
subsp. deliciosa,Sphenopusdivaricatus, Tetragonolobusbiflorus, Trifolium
isthmocarpumsubsp.jaminianum, Triglochinbulbosasubsp. barrelieri,etc.

The scientific interest of this area goes far beyond species level: many
local plant communities are rather common in similar habitats of S Me-
diterranean and Near and Middle East but turn to be very rare in Eu-
rope, especially the haloxerophilous assemblages dominated by annual
and/orperennial Amaranthaceae(Arthrocnemum, Atriplexspp.,Halocne-
mum,Salicornia,Suaeda), Plumbaginaceae(Limoniumspp., Limoniastrum)
and Juncus spp.

Zonal vegetation

Due to its very reduced altitudinal range, its harsh edapho-climatic
conditions and its history of intense land use, the area hosts no wood-
lands at all, and very few fragments of zonal vegetation. A single nu-
cleusofevegreenmaquis,referred to Chamaeropohumili-Quercetumcall-
Iiprini(QUERCETEA ILICIS, PISTACIO-RHAMNETALIA ALATERNI)
occurs at Marausa. Another association belonging to OLEO-CERATO-
NION, the Pistaciolentisci-Chamaeropetum humilis,hasbeen described
from a few nuclei of low and open maquis present on Isola Lunga.

The shallow soils Marausa also host some small nuclei of garrigue
with Ericamultiflora, Thymbracapitata, Cistussalvifolius, Cistuscreticus,
Cachryssicula, Dorycniumhirsutum, etc. (CISTOERIOCEPHALI-ERI-
CION MULTIFLORAE).

Some spots of thermo-xerophilous grassland referred to Hypar-
rhenietum hirto-pubescentis(HYPARRHENIETALIA HIRTAE) occur
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in some abandoned agricultural lands of Isola Lunga, where some
nuclei of geophyte-dominated herb communities (CHARYBDIDO
PANCRATII-ASPHODELION RAMOSI) also occur and probably
derive from the overgrazing from introduced rabbits. To Euphor-
bietum cupanii (BROMO-ORYZOPSION MILIACEAE) belong the
subnitrophilous and thermoxerophilous grasslands, occurring on
sandy-marly soils along the borders of roads and tracks and at the
base of stonewalls in the coastal area of Birgi.The above-mentioned
grassland communities are sometimes intermingled with therophytic
ephemeral prairies which may be referred to STIPION RETORTAE.

Several annual prairies ascribed to HELIANTHEMETEA GUTTA-
TAE occur on the sub-acid sandy and/or loamy soils of the area: the
Tuberarioguttatae-Anemonetumpalmataecolonizeslittleraisedsurfaces
around the brackish swamps of the coastal areas between Birgi and
San Teodoro near the Stagnone of Marsala, while three different asso-
ciationshavebeendescribed forIsola Lunga: Bellidoannuae-Solenopsi-
detum laurentiaeis linked to the rather shaded and wet microclimatic
conditions provided by the tufts of Lygeum spartum, while Herniario
cinereae-Crassuletum tilleae occurs in sunny and open areas on com-
pact soils partially covered with moss vegetation, and Bupleuro graci-
Ii-Ononidetum reclinataeis localised on sandy soils and prefers the flat
and even surfaces of the inner part of the coastline.

Vegetation of coastal ecosystems

Locally intense and frequent anthropogenic pressure (dump,
trampling, urbanisation, etc.) strongly affected the sandy beaches of
the area. The short-lived nitrophilous communities of strandlines,
referred to Salsolo kali-Euphorbietum paraliae(CAKILETEA MARIT-
IMAE, EUPHORBION PEPLIS), are well represented only on the
northern coast of Isola Lunga and in some sites of western Sicily (e.g.
Marausa). Only few scattered nuclei of white and embryonic dunes
(AGROPYRION JUNCEI) survived, with the association Sporobolo
arenarii-Agropyretumjunceionthe northernshores of Isola Lunga and
near Marsala, and very few and small spots of the Calendulo mariti-
mae-Elytrigetum junceae along the beaches of Trapani.

The ephemeral annual communities linked to salty and nutri-
ent-rich soils subject to temporary (autumn-winter) submersion and
dry up for the rest of the year (SAGINETEA MARITIMAE) are locally
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represented by plant communities belonging to the alliances FRANK-
ENIONPULVERULENTAE(Parapholidetumfiliformisand Polypogon-
etum subspathaceiatIsola Lunga) and LIMONION AVEI (Spergulario
rubrae-Limonietumavei, Limonioavei-Hymenolobetumprocumbentisand
Limonio avei-Parapholideum marginatae).

Some spots of chasmo-halophitic vegetation (CRITHMO-STATI-
CETEA)with Thymelaeahirsuta, Pallenismaritimaand Lotuscytisoides
occur on the rocky shores exposed to marine salt-spray along the W
Sicilian coasts at San Teodoro, near the northern mouth of the Stag-
none lagoon, and at San Cusumano near Trapani, as well as on the
northern coast of Isola Lunga.

The class THERO-SALICORNIETEA includes the thermo-haloxe-
rophilous plant communities dominated by pioneer annual succulents
which during summer-autumn cover the borders of local saltmarsh-
es. All the associations known for Sicily occur along the W coasts of
Trapaniprovince.Moreindetail, Halopeplidetumamplexicaulis, Suaedo
maritimae-Salicornietumpatulae, Arthrocnemoglauci-Salicornietumemeri-
ci, Suaedetum maritimaeoccur both near Trapani and in the area of Stag-
nonelagoon, Salsoletumsodaeand Cressetum creticaconlynear Trapani.

The saltmarshes of W-Sicily are an ecosystem domesticated and governed by man
since the Phoenician age.

84



Itineraries

The hyperhalophilous scrub communities which colonise the salty
soils subject to seasonal and prolonged submersion with marine waters
are referred to several alliances of the class SALICORNIETEA FRUTI-
COSAE, i.e. SALICORNION FRUTICOSAE (Aeluropo lagopoidis-Sar-
cocornietumalpinii, Juncosubulati-Sarcocornietumfruticosae, Cynomorio
coccineae-Halimionetum portulacoidis), ARTHROCNEMION GLAUCI
(Arthrocnemoglauci-Halocnemetumstrobilaceiand Sphenopodivaricati-Ar-
throcnemetum glauciboth occurring only in the salt pans of Trapani and
Paceco), INULIONCRITHMOIDIS(Agropyroscirpei-Inuletumcrithmoid-
is),and LIMONIONFERULACEI(Sarcocorniofruticosae-Limonietumfer-
ulacei, Limoniodubii-Lygetumspartii, Limoniastromonopetali-Limonietum
lilybaei, the latter endemic to the Stagnone lagoon).

The assemblages of THEROSALICORNIETEA and SALICORN-
IETEA FRUTICOSAE are often intermingled with salt-tolerant ha-
lo-hygrophilous communities dominated by tall rushes, ascribed to
JUNCIONMARITIMI, like Limoniovirgati-Juncetumacutiand Spartino
Jjunceae-juncetum maritima, the latter occurring only on Isola Lunga.

Vegetation of cliffs, walls and screes

The abandoned manufacts (canals, banks, stone walls, windmills,
farmhouses) of the area host chasmo-nitrophilous communities re-
ferredto Capparidetumrupestrisand Hyoscyamoalbi-Parietarietumju-
daicae(CYMBALARIO-PARIETARIETEA DIFFUSAE, ARTEMISION
ARBORESCENTIS-CAPPARIDION SPINOSAE).

Hydro-hygrophilous vegetation

The brackish waters of many abandoned salt pans of Isola Lunga
and Trapani and Paceco are colonized by the rooted submerged plant
Ruppia drepanensis (RUPPIETEA MARITIMAE).

As concerns the dwarf vegetation of temporary ponds (ISOETO-NA-
NOJUNCETEA), three different communities have been detected on Isola
Lunga. Pulicario graecae-ScirpetumsaviiNANOCYPERION) and Elatine-
tummacropodae(ELATINOMACROPODAE-DAMASONIONALISMA-
TIS) occur respectively on the borders and in bottom of the ephemeral
rockpools of the southern part of the island, while Laurentio ?-Juncetum
capitati (CICENDION) occurs in shaded microhabitats within Lygeum
spartum grassland colonizing little humid depressions on sub-acid soils
(terra rossa) which are inundated in winter but dry up in early spring.
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The final trait of the streams Bajata and Birgi host hygrophilous
communities dominated by few rhizomatous helophites (PHRAGMI-
TO-MAGNOCARICETEA). These assemblages, linked to meso- and
eutrophic slow flowing waters, are ascribed to Phragmitetum commu-
nisand Typhetumlatifoliae(PHRAGMITION COMMUNIS). Alongthe
muddy and shallow river banks Helosciadetum nodiflori (GLYCER-
IO-SPARGANION) occurs.

Anthropogenic vegetation

Local arable crop fields on base-rich loamy and clayey soils are
characterisedby Capnophylloperegrini-Medicaginetumciliaris ROEME-
RION HYBRIDAE), the vegetation of vineyards, orchards and groves
isrepresented by Diplotaxietum vimineo-erucoidis(FUMARION WIRT-
GENII-AGRARIAE), while the vegetation of the annual crop cultures
irrigated during summer of Birgi and Marsala is referred to Chrozopho-
ro tinctoriae-Kickxietum integrifoliae (DIPLOTAXION ERUCOIDIS).

The massive urbanisation of the coastal areas, and the ongoing aban-
donment of agricultural practices and salt production give rise to sever-
al winter-annual weedy and ruderal communities linked to man-made

The saltmarshes of W-Sicily are an ecosystem domesticated and governed by man
since the Phoenician age.
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and nutrient-rich soils in suburban and coastal areas referred to CHE-
NOPODIONMURALIS(Lavateretumcretico-arboreae) MESEMBRY ATH-
EMIONCRYSTALLINI(Mesembryanthemetumcrystallino-nodiflori)and
HORDEION MURINI (Hordeo leporini-Sisymbrietum orientalis).

The abandoned crop fields and fallows of clayey and nutrient-rich
soils are covered with ruderal sub-nitrophilous herb communities
belonging to FEDIO-CONVOLVULION, such as Chamaemelo fusca-
ti-Silenetum fuscatae(Nubia, Trapani, Birgi, Marsala) and Vulpioligus-
ticae- Tetragonolobetum biflori (Marsala).

To VALANTIO MURALIS-GALION MURALIS belongs Valantio
murali-Solenopsidetumannuae,a(sub)nitrosciaphilousfringecommu-
nity which occurs underneath the low maquis of Isola Lunga.

The suburban area and many abandoned manufacts of Trapani
and Marsala are colonized by nitrophilous pioneer assemblages re-
ferred to the NICOTIANO GLAUCAE-RICINION COMMUNIS,
dominated by many fast-growing alien thermo-cosmopolitan inva-
sive species such as Nicotiana glauca and Arundo donax.

3.3. Landscape and land use history

The most ancient traces of human presence in the area date back
to Upper Paleolithic and are mostly located in the caves of Mt. San
Giuliano. The surrounding hills hosted several small settlement also
during Neolithic, Bronze and Iron ages.

The city of Drepanon (now Trapani) was founded between XII and IX
century BC the Elymians, which probably were an Italic group coming
from N Tuscany or Liguria. At first it was just the harbour and empo-
rium of Eryx, but its military importance increased during the first Punic
War (250 BC). When Motya was destroyed from Syracusans (IV century
BC), the survivors escaped on the adjacent coasts of western Sicily foun-
ded Lilybaeum (= facing Libya, the ancient name for all N Africa).

Under Romans ‘Drepanum” and Lilybaeum had different desti-
nies: Trapani underwent decline (although many small rural commu-
nities were scattered in the inner countryside which was intensively
cultivated), while Marsala became a very important centre, housing
the quaestor of the Sicilian province; to underline its prominent role,
during I century BC it was named splendidissima urbs.

After Vandals devastated the cities and the whole territory (V cen-
tury AD) the area was poorly inhabited and exposed to continuous
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pirate raids until IX century. In that period only monastic communi-
ties may have occurred in the territory and even on the islets of the
Stagnone, as suggested by several local toponyms like Santa Maria,
San Teodoro and San Pantaleo.

The arrival of Arabs (IX) marks a recover of local economy and
a strong increase of local human communities. Both ‘Itrabinis” and
‘Marsa AlllTh’ (= the Harbour of Allah) were important trading cen-
tres and also benefited from intense cultivation of the neighbouring
fertile inland areas. Salt pan expansion started in that period and
spread all over the western coasts of Sicily. Norman monarchs (XII
century) donated San Pantaleo (now Mozia) and probably the entire
area of the Stagnone to the church of Santa Maria della Grotta of Mar-
sala for this purpose.

Between XII and XVI centuries the city of Trapani became very
wealthy thanks to the intense trade of fish, salt, corals and soda
(obtained through intensive cultivation, drying out and burning of
Salsola soda), and its harbour was one of the most important in the
whole Mediterranean, representing an almost obligatory connection
point between Europe and N Africa.

During XVII century the whole territory was subject to drastic de-
mographic and economic decrease and social disorders due to pover-
ty, famine, e pestilences and continuous raids of N African pirates.

By the end of the XVII century the Pallavicino, a Genoese family of
tradesmen, took the control of the area. In the meanwhile, pirates’ in-
cursions became rarer and rarer, and the new owners induced strong
improvements on local economy and rapid changes of the landscape
by intensifying agriculture (mostly vineyards) and fishing activities.
In the meanwhile the English family Woodhouse started (1773) to
export the local wine ‘Marsala’ as a dry variant of Madera and Por-
to in order to bypass the embargo of Spain and Portugal: this event
signed the explosion of local economy and caused the demographic
increase and the urban development of the city Marsala.

After the cutting of Suez Canal (1871) the area became even more im-
portant: all the products travelling from Asia to Europe had to pass throu-
gh the Strait of Sicily and usually stopped at its main harbour, Trapani.

With the exception of the wetland of Chinisia near Birgi and the
final traits of both Bajata-Lenzi and Birgi streams, which have been
respectively reclaimed and rectified at the beginning of the XX cen-
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tury, the territory remained almost unchanged until the end of the
World War II, when many salt pans were destroyed and covered to
give room to the chaotic (and often illegal) urban sprawl of Trapani
and to the still ongoing development of port infrastructures.

Nowadays these area hosts more than 210000 people (200000 con-
centrated in the two main cities).

As for the Stagnone lagoon, local species and habitats benefit from
the reduced human disturbance on the nearly uninhabited islets,
where the most important impact is linked to the intense affleunza of
visitors to the archaeological heritage of the islet of Mozia. Many salt
pans are still exploited along the Sicilian coast of the Stagnone and in
the northern sector of Isola Lunga.

The century-old patchwork of natural and artificial habitats is-
suing from salt production should be maintained to preserve local
plant- and community-diversity. On the other hand, any intervention
in and around the salt pans should take into account the eventual
presence of rare and very localized plants (i.e. Limonium densiflorum
and L. lilybaeum) or habitats (e.g. the partially man-made rock pools
called ‘urghi” which host interesting and rare ephemeral hygrophi-
lous communities).

While agriculture is disappearing on all the islets, greenhouses are
rapidly substituting traditional practices on the main island.

Current coastal dynamics are connecting both the northern and
the southern edge of Isola Lunga with Sicily; for the same reasons the
bottom of the Stagnone lagoon is getting more and more shallow year
by year. As a consequence, the whole lagoon undergoes rapid war-
ming, which in turn reduces oxygen availability. Hence, local marine
ecosystems are expected to undergo dramatic changes within next
decades, with the disappearance of marine plant beds.

Due to its long-lasting role of prominent crossroad of the Medi-
terranean trade routes, the port of Trapani harboured not only ships
and goods but also many alien plants. Some of them were able to
establish for a short time (this was the case of Astragalus thermensis
Valsecchi and Garidella nigellastrum L., recorded here and nowhere
else at the beginning of the XIX century) or until today (e.g. Bassia la-
niflora,stillpresentlocally,and Heliotropiumcurassavicum,nowalmost
common in the whole area and also along the coasts of SW Sicily,
Egadi and Pelagie islands). The protected areas of this territory are
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now subject to the invasion of other alien plants, such as Carpobrotus
edulis,Symphyotrichumsquamatum, Oxalispes-caprae,whilemayother
ones(e.g. Ailanthusaltissima, Arundodonax, Chasmantheaethiopica, Eri-
geronbonariense, Daturawrightii, Myoporuminsulare, Nicotianaglauca,
Nothoscorduminodorum,Solanumlinnaeanum, Tribulusterrestris,etc.)
are increasingly frequent in suburban and man-made habitats (incl.
cultivated lands and fallows).
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Box 3.1: Salt from sea, wind, sun and human care

During the 1st millennium BC Phoenicians probably colonized
western Sicily to produce salt. Between XV-XX century Trapani
played a major role in the international export of this precious resour-|
ce. The top of this golden period occurred shortly after the opening
of the Suez Canal (1869). After the two world wars, the decline of the|
harbour and the urbanization caused the abandonment, the oblivion
and the destruction and of many salt pans and windmills. Nowadays
an increasing attention is paid on these manufacts because they re-
present a unique cultural heritage and they provide an example of]
sustainable exploitation of renewable resources.

Salt production requires time and skill: the sea water is repeatedly
carried into basins with different width and depth, where it evapora-|
tes thanks to the combined effect of wind and heat, so that salt accu-
mulates forming a thick crystal layer on the bottom of the pans. Each|
of the five different typologies of pans, interconnected by channels
and accurately managed to obtain an increasingly saturated water,
plays a specific role in the process and has its own name, from the
largest one near the sea, called ‘fridda’ (= cold), to the ones where salf]
precipitation occurs, called ‘caura’ (= hot).
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Box 3.2 Mothia

Although some traces of human presence date back to 2500 B.C,
the first settlement on the islet of Mozia (also called San Pantaleo)
was founded during XV-XIII centuries BC, when local people and E
Mediterranean partners shared an emporion (= market). At the end
of VIII century the Carthaginians settled Motye (= textile manifactu-
ry), which in very short time became a big fortified city covering the
whole surface of the islet. Mozia was one of the most important Punic
colonies of Sicily until 397 BC, when Dionysius the Elder, tyrant of]
Syracuse, ordered its destruction after a victorious siege. Hereinafter,
the islet never recovered its importance, and only few people lived
there under Roman dominion and during Middle Age.

Between XI and XVI centuries AD the islet belongs to the monks
of Marsala, who built and exploited a salt pan there. At the begin-
ning of the XX century Joseph Whitaker, an English entrepreneur of]
Marsala, started the excavations. Once he correctly identified the site,
he decided to acquire the whole islet to go on with his investigations|
(1906-1927). New field surveys, started on 1955 and still going on,
shed light on the urban structure and the daily life of Mothia.
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The south-western corner

Itineraryl - Gorghi Tondi

Google Earth

N, 12°38'51.50°E elev 31m  ait 1.06 km:(

the wildlife reserve “Gorghi Tondi and Preola Lake” includes
dozens of eddies (“gorghi”): little karstic lakes originated from the
erosion of a calcarenitic crust up to the chalky underground bank,
which, when the structural support of the crust above is lost, col-
lapses downward leaving small, but relatively deep (up to 80 m) de-
pressions at the surface. The lakes are surrounded by Phragmitetalia
vegetation, which abruptely shifts into a Quercus calliprinos maquis
(Pistacio-Rhamnetalia alaterni) and allied degradation units. The
upper ground level around the lakes is extensively cultivated (vine-
yards), with a very nice and colourful early-spring commensal veg-
etation (Fedio-Convolvulion cupaniani), of which we will observe
perhaps the very late remnants.
Trail: Length: 3.5 km round trip, Hiking time: 1 hour, Elevation range: 30 m
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General Description

4.1. Physical setting

The vernacular term ‘sciara’ seems to derive from the Arab ‘sha’ra’.
This word has been used with several meanings. As for the southern
part of Trapani and the western part of Agrigento provinces, it indi-
cates the local karst flatlands characterized by a mosaic of outcropping
calcareous rocks, sandy-loamy shallow lithosols, perennial and annu-
al dry grasslands, garrigues and low maquis, while it means ‘hedge,
shrubland” (see the Spanish terms “jara’, ‘jaral’) in NE Sicily, and ‘vol-
canic ash/lava field or slope” on Etna Mt. and Aeolian islands. All these
nuances lead to the same concept, as they all are ‘sterile and uncultivat-
ed areas’, either because agricultural activities have been abandoned or
are reduced and difficult due to poor soil availability.

The whole area is characterised by lower Pleistocene (1.8-0.8 Ma)
marine sediments (the so-called ‘Calcareniti di Marsala’), which cover
the so-called “Formazione Marnoso-Arenacea della Valle del Belice” (=
Marly-Sandstones formation of the Belice Valley), made of sandstones

Vegetation belts of Gorghi Tondi: Soncho-Cladietum marisci; Phragmitetum commu-
nis; Chamaeropo-Quercetum calliprini
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with interbedded clay layers which filled this sector of the Sicilian fore-
deep during mid-upper Pliocene (3.6-1.8 Ma). Below are the pelagic de-
posits of the lower Pliocene (ca. 5.3-3.6 Ma) (the so-called “Trubi’, marly
calcilutites), followed by the limestones and gypsums belonging to the
Messinian evaporitic series, which in turn lay on the conglomeratic and /
or sandy or clayey-marly deposits of the so-called ‘Cozzo Terravecchia
formation’ dating back to Tortonian (11.6-7.2 Ma). All these lithological
units are carved by Pleistocene marine quaternary terraces, sometimes
covered with sandy or gravelly deposits up to 10 m thick, ranging from
0to 170 m a.s.l. Near the coasts palustrine or dune deposits occur, whilst

along the main water courses, terraced alluvial sediments may outcrop.

From west to east, the main rivers of the area are the Mazaro (30 km), the
Grande-Delia-Arena (47 km), the Modione (27 km), the Belice, the “Ypsas’
of ancient Greeks (107 km), and the Tardara-Carboj (30 km). All these water
courses are now subject to important seasonal changes in water regime, but
in historical times must have been much richer in water; for example, the
river Modione hosted 14 watermills. Many of them have been transformed
to make artificial water reservoirs (Lago di Piana degli Albanesi e Lago Gar-
cia on Belice river, Lago Trinita on Delia river, Lago Arancio on Carboj river).

As for wetlands, Capo Feto and the saltmarshes near Petrosino may
be interpreted as retrodunal swamps, while the inner system of the per-
manent ponds of Lago Murana, Lago Preola and Gorghi Tondi occupies
natural depressions issuing from to the collapse of calcareous sandstone

layers due to the chemical dissolution of the underlying gypsum layers.

The coastline between Marsala and Petrosino and between Mazara
del Vallo and Torretta Granitola is characterized by low rocky cliffs;
the rest of the coastline is mainly occupied by sand beaches and more
or less continuous dune systems.

According to USDA soil taxonomy, most of the coastal plain and low
hills between Marsala and Menfi hosts different combinations of lithic
xerorthents (lithosols with pH >7), typical and/or lithic rhodoxeralphs
(‘terrarossa’, pH <7). Additionally, in the area of Torretta Granitola there
are also typical haploxeralphs (orthic luvisols) and near Menfi also cal-
cixerollic xerochrepts (calcic cambisols). The alluvial sediments of the
river Grande-Delia-Arena give origin to a mixture of typical and/or ver-
tic xerofluvents (eutric fluvisols) and typical and/or vertic xerochrepts
(eutric and/or vertic cambisols) near Mazara del Vallo.
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The soils association near Torretta Granitola, Tre Fontane and Par-
tanna is made of typical xerorthents (regosols), typical xerochrepts
(eutric cambisols) and typical haploxeralfs (orthic luvisols).

Near Selinunte and Porto Palo di Mentfi also calcixerollic xerochrepts
(calcic cambisols) and typical and/or lithic xerorthents (regosols and/
or lithosols) occur, while the surrondings of Tre Fontane and W of Sci-
acca (Capo S. Marco) host a combination of typical xerochrepts (eu-
tric cambisols), typical haploxeralfs (orthic luvisols) and typical and/
or lithic xerorthents (regosols and/or lithosols). The soils associations
change near the main rivers: near Mazara and Sciacca we find typical
xerorthents (regosols) + typical and/or vertic xerochrepts (eutric and/
or vertic cambisols) + typical and/or vertic xerofluvents (eutric fluvi-
sols) and/or typical chromoxererts and /or typical pelloxerets (chromic
and pellic cambisols). Moreover, the coastal plain beneath Menfi, also
known as Lido Fiori, is characterized by typical xerorthents (regosols),
typical and/or vertic xerofluvents (eutric fluvisols) and/or typical
chromoxerets (chromic cambisols). The basin of Delia-Arena river is
characterised by typical chromoxerets and /or typical pelloxerets (chro-
mic and pellic cambisols), while the wetlands near Selinunte and Porto
Palo di Menfi host the association typical and/or vertic xerochrepts
(eutric and/or vertic cambisols) + typical chromoxerets and/or typi-
cal pelloxerets (chromic and pellic cambisols). The salt marshes near
Petrosino and Capo Feto are characterized by typical psammaquents
(gleyic arenosols), while the dune fields (typic xeropsamments) experi-
enced a strong reduction during last decades.

If we consider the available thermo-pluviometric data coming
from the stations of Castelvetrano. Mazara del Vallo and Sciacca, ac-
cording to Rivas-Martinez bioclimatic classification the area at issue
is subject to lower Thermomediterranean thermotype and upper dry
ombrotype. Yearly temperatures range between 17.5 and 18.0 °C, and
the highest mean monthly temperatures reach 25.5-26 °C (July-Au-
gust) and never go below 11 °C (January-February). The annual
amount of rainfall ranges between 540 and 610 mm, with approxi-
mately 4-5 months of drought stress between April and September.

4.2. Flora and vegetation

The available botanical knowledge on the territory at issue ap-
pears still incomplete and needs further updating and improvement.
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Arundini-Convolvuletum sepium (foreground); Soncho-Cladietum marisci; Phrag-
mitetum communis.

Scanty information on the coasts between Marsala and Sciacca and
on the inner part of this territory (Castelvetrano, Partanna, etc.) dates
back to the beginnings of the XIX century, when the area was explored
by G. Gussone, V. Tineo, R. A. Philippi, and by Sicilian scholars such
as M. Lojacono-Pojero, F. Fanales and A. Palumbo around the end
of 1890s. Systematic botanical surveys, mostly concentrated on the
coastal sites, started around 1970s.

According to Brullo et al. (1995), this area belongs to the Drepa-
no-Panormitan district. It hosts as much has nine narrow endemics,
i.e. Centaureasaccensis, Galiumlitorale, Helichrysumpreslianum, Isoetes
todaroana, Limoniumfurnarii, Limoniumhalophilum, Limoniummazarae,
Limoniummelancholicumand Limoniumselinuntinum,andmanyvascu-
lar plants which occur only or mostly within the Drepano-Panormi-
tandistrict, like Cardopatumcorymbosum, Erodiumgruinum, Gageagra-
natellii, Hypericumtetrapterum,lpomoeasagittata, Pycnocomonrutaefolia,
Ranunculusisthmicus, Spergulariatunetanasubsp.appendiculata,Stipa
barbata and Trifolium physodes. Morevoer, the territory hosts many
species of high biogeographic interest, such as Astragalus caprinus
subsp. huetii, Crocuslongiflorus, Crucianellarupestris, Desmazeriasicu-
la, Eryngiumbocconei, Euphorbiacupanii, Limoniumdensiflorum, Linaria
multicaulis, Polygalapreslii, Retamaraetamsubsp. gussonei, Romuleali-
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naresiisubsp. linaresii, Tragopogonporrifoliussubsp. cupanii,andmany
plants that are extremely rare and endangered in Italy and Sicily, like
Ambrosinabassii, Cachryssicula, Ceratophyllumdemersum, Corismonspe-
liensis, Cressacretica, Cyperuslaevigatussubsp. distachyus, Dorycnium
hirsutum, Galiumelongatum, Globulariaalypum, Hormuzakiaaggregata,
Hypericumpubescens, Leucojumautumnale, Limoniumavei, Lonasannua,
Lotusbiflorus, Lotusconjugatus, Micromeriamicrophylla, Micromerianer-
vosa, Ononispendula, Ophioglossumlusitanicum, Ophrysapulica, Quer-
cuscalliprinos, Rhamnusoleoides, Scillaobtusifolia, Silenefruticosa,etc.
Due to its noteworthy botanical heritage, part of this area has been
included into the Italian IPA SIC 27 ‘Litorale Petrosino-Selinunte, La-
ghetti di Preola e Gorghi Tondi’.

Zonal vegetation

The most mature woody communities which occur in this territo-
ry are ascribed to QUERCETALIA ILICIS. On base-rich and subacid
soils we can find some isolated remnant spots of forest communities
belonging to QUERCION ILICIS, enjoying the more favourable mi-
croclimatic conditions of karst depressions and canyon bottoms, i.e.
thermophilous woodlands, dominated by pubescent oaks (Oleo syl-
vestris-Quercetum virgilianaenear Menfi) or evergreen forest-maquis
dominated by holm-oaks (Pistacio lentisci-Quercetum ilicis, Bosco del
Cantaro near Gorghi Tondi). Some particularly shady and humid
places near Menlfi, Sciacca, Partanna and Sambuca di Sicilia host
peculiar species-poor evergreen forest assemblages dominated by
Laurus nobilis, ascribed to Acantho mollis-Lauretum nobilis.

In the past acidophilous maquis-forest (ERICO-QUERCION ILI-
CIS) occurred on local enclaves of terra rossa, as testified by ancient
documents and by the scattered presence of many small nuclei or
single big trees of Quercus suberin the countrysides of Castelvetrano,
Partanna, Menfi and Sciacca.

Many nuclei of evegreen low sclerophyllous maquis, referred to
Chamaeropohumili-Quercetumcalliprini PISTACIO-RHAMNETALIA
ALATERNI and OLEO-CERATONION SILIQUAE) occur near Pet-
rosino, Mazara del Vallo and Campobello di Mazara. Scattered nuclei
of Pistaciolentisci-Chamaeropetumhumilis, Myrtocommunis-Pistacietum
lentisci,and Rhamno oleoidis-Pistacietum lentiscioccurinthearea. The
steep, rocky and wind-exposed areas are characterised by Euphorbie-
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Cave di Cusa: the place where the columns of the Temples of Selinunte were quarried.

tum dendroidis, an open thermophilous scrub ascribed to the alliance
OLEO-CERATONION. Few small nuclei of the thermo-xerophilous
summer-deciduousmagquisascribedto Asparagoacutifolii-Zizyphetum
lotiare found in sunny and extremely arid sites near Mazara del Vallo.
The shallow calcareous soils are mostly covered with low-grow-
ing garrigues dominated by several subshrubs such as Erica multiflora,
Thymbra capitata, Cistusspp., Fumanaspp., Dorycnium hirsutum,etc., re-
ferred to the alliance CISTO ERIOCEPHALI-ERICION MULTIFLORAE.
Thermo-xerophilous grasslands referred to Hyparrhenietum hir-
to-pubescentis (HYPARRHENIETALIA HIRTAE) are rather common
on old fields, while geophyte-dominated herb communities such as
Carlinosiculae-Feruletumcommunis, Thapsiogarganicae-Feruletumcom-
munisand Ferulo communis-Hyparrhenietum hirtae(CHARYBDIDO
PANCRATII-ASPHODELION RAMOSI) prevail in the areas subject
to frequent wildfires and overgrazing. The marly hills of the inner-
most part of this area are characterized by perennial grasslands as-
cribedtotheassociation Astragalohuetii- Ampelodesmetummauritanici
(AVENULO-AMPELODESMION MAURITANICI).
Asforannualdrygrasslands (STIPO-TRACHYNIETEA DISTACHY-
AE), Thero-Sedetum caeruleiis frequent on the shallow lithosols of rocky
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calcareous flatlands, while the most common therophytic communities
may be referred to STIPION CAPENSIS (Reichardio picroidis-Stipetum
capensisand Ononidobreviflorae-Stipetumcapensis).Leachingaffecting
the calcareous sandstones leads to the accumulation of sub-acid sandy-
loamy soils which host many species (i.e. Linaria multicaulis, Euphorbia
terracina and Alkanna tinctoria) typical to HELIANTHEMETEA GUT-
TATAE. The coastal areas influenced by salt-spray host subhalophilous
annual grasslands (STIPO-BUPLEURETALIA SEMICOMPOSITI and
PLANTAGINI-CATAPODION MARINI) ascribed to the association
Anthemido secundirameae-Desmazerietum siculae.

Vegetation of coastal ecosystems

The dynamic evolution of sandy shores not only depends on the com-
plex interaction between rivers, which provide fine-grained sediments, and
marine currents, which shape and erode the coastline. Indeed, the exten-
sion and functioning of all the pioneer psammophilous communities which
colonise beaches and regulate dune ecosystems is strongly connected with
Posidonia oceanica sea-beds, which represent an ‘underwater barrier” able
to moderate and modulate both marine erosion and river sedimentation
regimes. Not surprisingly, two local toponyms underline the paramount

Cave di Cusa: the place where the columns of the Temples of Selinunte were quarried.
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importance of Posidonia for local coastal ecosystems. For instance, the coast
near Selinunte is named “Triscina’, a Sicilian term of probable Arab origin
referring to the stranded ribbon-like leaves of Posidonia, while the toponym
Capo ‘Feto’ reminds the bad smell (from the Latin ‘faetor’) due to the huge
brown mounds of rotting leaves accumulated along the coast.

The rocky coasts influenced by salt-spray host several chasmo-halo-
philous chamaephytic communities ascribed to CRITHMO-LIMONIE-
TEA like Limonietumselinuntini(exclusivetoSelinunte), Limonietummelan-
cholici(only occurring near Capo San Marco W of Sciacca) and Limonietum
mazarae between Mazara del Vallo and Torretta Granitola. Additionally,
the garrigue-like dense and low growing shrubberies occurring along the
sunny and almost flat rocky calcareous coasts near Petrosino and between
Mazara and Torretta Granitola are referred to the association Thymelaeo
hirsutae-Helichrysetum conglobati ANTHYLLIDION BARBAE-JOVIS).

The local halo-nitrophilous annual communities occurring on
sandy-loamy salted soils (SAGINETEA MARITIMAE and FRANK-
ENION PULVERULENTAE) areascribed to the Frankenio pulverulen-
tae-Spergularietum bocconeli.

Some fragments of halo-nitrophilous scrub (class PEGANO HAR-
MALAE-SALSOLETEA VERMICULATAE, alliance ARTEMISION
ARBORESCENTIS), referred to Atriplici halimi-Artemisietum arbore-
scentis, occur not only near the coast, but also on the salty marls of
the innermost sector of this area, e.g. in the canyon of Castello della
Pietra between Partanna and Castelvetrano.

The salt marshes of Capo Feto host a mosaic of halo-hygrophilous rush-
and/or sedge-dominated assemblages framed into the alliance JUNCION
MARITIMI. More in detail, Juncetum maritimi forms dense ad often wide
helophytic communities on saline and permanently humid soils, while
Scirpetum compacti occurs on clayey-loamy soils along the raised edges of
swamps, and are able to stand long-lasting water stress due to the sea-
sonallowering of groundwater level. Sporobolo pumili-Juncetum maritimi
is common on sandy and sandy-loamy soils and is often located between
the coastal salt-marshes and the dune ecosystems. The halo-xerophilous
shrubbyvegetationascribed to Agropyroscirpei-Inuletumcrithmoidis, typi-
cal to areas subject to no or rare submersion events, occurs at Capo Feto,
where it is linked to saltmarsh edges and canal banks.

PLANTAGINION CRASSIFOLIAE includes the halo-psammophilous
perennial communities linked to sandy, sandy-loamy nutrient-rich soils of
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the raised areas located between dunes and brackish swamps, humid in
winter, dry in summer. This alliance is locally represented by Holoschoene-
tumglobiferi, Schoenonigricantis-Plantaginetum crassifoliae(CapoFeto)and
Imperatocilyndricae-Juncetumlittoralis(betweenCapoGranitolaeSelinunte).

The halo-hygrophilous chenopod scrub communities referred
to SALICORNIETEA FRUTICOSAE are well represented in the salt
marshes of Petrosino and Capo Feto. The association Aeluropo lagopo-
idis-Sarcocornietum alpiniiprevails onrather hypoxicsoilssubmerged
bymarinewaterduringwinterseason. Juncosubulati-Arthrocnemetum
glauci is more common in the areas prone to short submersion pe-
riods and prefers well-drained and raised sites (e.g. edges of aban-
doned salt pans), on sandy-clayey salty and humid soils, forming a
continuous belt surrounding the coastal salt marshes.

Several summer halo-nitrophilous pioneer communities dominat-
ed by annual succulent halophytes like Cressetum creticaeand Suaedo
maritimae-Salicornietumpatulae(THEROSALICORNIETEA),occurin
the tidal mud flats and edges of the coastal depressions seasonally
flooded with saline waters at Capo Feto.

As for sand beaches, two species-poor pioneer psammo-nitrophil-
ous summer annual communities (CAKILETEA MARITIMAE and
EUPHORBION PEPLIS) occur in the area: Salsolo kali-Euphorbietum
paraliae between Capo Granitola and Selinunte, Atriplicetum hasta-
to-tornabenii along the shores of Capo Feto.

Perennial dune vegetation (AMMOPHILETEA and AMMOPHI-
LION), once common and well-developed also at Menfi and Sciacca, is
stillwellrepresented by Cyperomucronati-Agropyretumjunceiand Medi-
caginimarinae-AmmophiletumaustralisnearSelinunte. Theannualpsam-
mo-halophilous association Scabiosetum rutifoliae(ALKANNO-MARE-
SION NANAE, HELIANTHEMETEA GUTTATI) co-occurs there.

The stabilized coastal grey hind dunes between C. Granitola e Seli-
nunte are covered by dwarf shrubby vegetation ascribed to Centaureo
sphaerocephalae-Ononidetumramosissimae(HELICHRYSOITALICI-CRU-
CIANELLETEA MARITIMAE and CRUCIANELLION MARITIMAE).

Vegetation of cliffs, walls and screes

The abandoned manufacts (stone walls, farmhouses) and quar-
ries of the area host chasmo-nitrophilous communities referred
to Capparidetumrupestrisand Hyoscyamoalbi-Parietarietumjudaicae
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(CYMBALARIO-PARIETARIETEA DIFFUSAE, ARTEMISION AR-
BORESCENTIS-CAPPARIDIONSPINOSAE), Oxalidocorniculatae-Pa-
rietarietumjudaicae(PARIETARIONJUDAICAE) and Sedo dasyphyl-
li-Ceterachetum officinarum (CYMBALARIO-ASPLENION).

On the shady ledges and rock cliffs occur several moss- and fern-
rich assemblages referred to ANOMODONTO-POLYPODIETEA and
POLYPODION SERRATL

Steep and high rock cliffs are not common in the area. The local
impoverished nuclei of undisturbed chasmophytic vegetation, most-
ly found on calcareous rock faces and crevices, may be ascribed to
DIANTHION RUPICOLAE. The rock cliffs of the canyon of Tardara,
corresponding to the higher trait of the river Carboj, host the endemic
association Brassico rupestris-Centauretum saccensis.

Hydro-hygrophilous vegetation

Where calcareous rocks meet marls the rich groundwater network
gives rise to springs, home of several chomophytic and chasmophyt-
ic moss- and fern dominated communities (ADIANTETEA and ADI-
ANTION) typical to shaded and water-splashed sites. Not surpris-
ingly, both the toponyms ‘Selinunte” and ‘Petrosino’ probably issue
from the ancient Greek term ‘selinon” which in tern refers to Apium
spp. growing wild in such moist habitats.

The area is still rich in natural wetlands (salt marshes, permanent
brackish ponds, etc.). Several written documents and maps testify
that local wetlands were even wider and more common until the
XVIII-XIX centuries. Also the artificial, disturbed, polluted and eu-
trophic lake of Pantano Leone near Campobello di Mazara has been
made in a site previously occupied by a natural wetland.

The water bodies which totally dry up during summer season are
called ‘margi’, from the Arab word ‘marg’ (= temporary pond), which
in turn has probably a very ancient Indo-European origin (see the Latin
terms ‘mare” and ‘mergere’ and the Anglo-Saxon ‘marsh’), while the
permanent ponds originating from karst processes are called “urghi’
(from the late Latin ‘gurgum’ = gorge, hollow). The flat landscape of
the Sciare also hosts several small temporary ponds and rock pools rich
in hygrophilous and aquatic communities linked to freshwaters.

The distribution of the hygrophilous vegetation surrounding the
slightly brackish and eutrophic permanent ponds located between
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Mazara del Vallo and Torretta Granitola, i.e. Lago Murana, Lago Pre-
ola, Gorgo Tondo and Gorgo Basso, clearly mirrors the different wa-
ter requirements of the dominating plants, giving rise to concentric
vegetation belts. If we trace an ideal transect from the water to the
outer borders of the wetlands, the 0.5- to 2 m-deep bottoms of the wa-
terbodies are characterised by a rooting submerged plant, Potamoge-
ton pectinatus, forming a monophyticaquatic assemblage (Potametum
pectinati, POTAMOGETONION and POTAMOGETONETEA), while
the clayey-loamy alluvial soils at the borders of the ponds host sever-
al hygrophilous communities able to stand short drying periods dur-
ing summer, dominated by big rhizomatous helophytes (PHRAGMI-
TO-MAGNOCARICETEA and PHRAGMITION COMMUNIS), like
Scirpolacustri-Phragmitetumaustralis, Typhetumangustifoliaeand Iride-
tum pseudacori. The rocky and steep raised banks of the karstic ponds
host discontinuous nuclei of the thermo-hygrophilous association
Sonchomaritimi-Cladietummarisci;while Caricetumhispidae(MAGNO-
CARICION ELATAE) prevails on less steep outer banks.

Near the Gorghi Tondi the hygrophilous vegetation and the fringes
of evergreen sclerophyllous maquis are interconnected by Cirsio cret-
ici-Dorycnietumrecti( DORYCNIORECTI-RUMICION CONGLOME-
RATI, EPILOBIETEA ANGUSTIFOLII), a dense tall-herb community
exploiting the nutrient-rich soils around the ponds.

Between late autumn and early spring the small depressions on
terra rossa and the small rock pools interspersed in the territory (e.g.
Partanna, Castelvetrano, Sambuca di Sicilia and Mazara del Vallo)
host temporary ponds whose bottom is covered with rooted vegeta-
tion ascribed to RANUNCULION AQUATILIS (POTAMOGETONE-
TEA), while their borders are colonized by several ephemeral dwarf
annual swards ascribed to ISOETION and ELATINION MACROPO-
DAE (ISOETO-NANOJUNCETEA).

Lemnetumminorisisapioneer monophyticfree-floating duckweed
community belonging to LEMNETEA MINORIS, found in the still
and eutrophic shallow freshwaters of Pantano Leone. During sum-
mer the slightly sloping and sunny shores of this artificial lake are
covered with the ephemeral pioneer dwarf amphibious vegetation
ascribed to Glinomollis-Verbenetum supini(VERBENION SUPINAE),
typical to periodically submerged loamy and nutrient-rich soils of the
water bodies subject to significant changes of water level.
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As for local rivers and streams, fragments of open riparian woodland
(SALICETEA PURPUREAE and SALICION PEDICELLATAE) still occur
near the mouth of the Belice river (Salicetum albo-pedicellatae), while the mid
course embankments of the main local rivers (Belice and Arena-Grande-De-
lia) hostsomenuclei of thehygrophilous association Ulmo canescentis-Salice-
tumpedicillatae sometimesintermingled withthermo-hygrophilouspioneer
thickets which may be referred to the class NERIO-TAMARICETEA.

Nowadays, the most common plant communities bordering the
local fluvial network are some helophytic assemblages belonging
to PHRAGMITO-MAGNOCARICETEA, such as Helosciadetum nod-
iflori (GLYCERIO-SPARGANION), growing in the thalweg of local
streams, and Cypero longi-Caricetum otrubae (MAGNOCARICION
ELATAE), adapted to stand seasonal drying periods. The brackish
waters of Arena river mouth, east of Mazara del Vallo, host an almost
intactnucleusof Scirpetumcompacto-Iittoralis(SCIRPIONMARITIMI).

The seasonally flooded nutrient-rich banks of Pantano Leone are
covered with Polygono lapathifolii-Xanthietum italici (BIDENTETEA
TRIPARTITAE and CHENOPODION RUBRI), while local riverbeds
subject to intense mechanical disturbance host other summer-annual
pioneer assemblages ascribed to PASPALO-AGROSTION VERTICIL-
LATI, rich in thermo-hygrophilous species such as Panicum repens,
Paspalum paspaloides, Echinochloa crus-galliand Polypogon viridis.

Anthropogenic vegetation

To Diplotaxiotenuifoliae-Oryzopsietummiliaceae(BROMO-ORYZ-
OPSION MILIACEAE) belong the subnitrophilous and thermoxero-
philous grasslands occurring on nutrient-rich soils along the borders
of roads and tracks, at the base of stonewalls and in the fallows of the
coastal area between Marsala and Mazara del Vallo.

Localcropculturesarecharacterizedby Capnophylloperegrini-Med-
icaginetum ciliaris (PAPAVERETEA RHOEADIS and RIDOLFION
SEGETI), rather common on the clayey soils of W Sicily.

Viticulture is the most widespread (and often the only rentable)
agricultural activity on the almost flat and sunny surfaces on this
area. Local vineyards on terra rossa are characterized by Diplotaxie-
tum vimineo-erucoidis (FUMARION WIRTGENII-AGRARIAE).

Chrozophorotinctoriae-Kickxietumintegrifoliaeisasummerannual
herb-rich heliophilous and nitrophilous association (DIPLOTAXION
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ERUCOIDIS) linked to base-rich soils subject to regular seasonal ag-
ricultural practices. It is found on annual crop fields, vineyards, olive
groves and almond orchards near Selinunte.

Other nitrophilous and ruderal communities linked to man-made
habitats and suburban areas are ascribed to CHENOPODION MU-
RALIS, like Amaranthomuricati-Chenopodietumambrosiodis,observed
along the banks of Pantano Leone, rich in thermophilous alien plants
such as Mirabilis jalapae Amaranthus blitoides, and Amarantho virid-
is-Chenopodietum muralis, common around Mazara del Vallo.

HORDEION LEPORINI is locally represented by Hordeo lep-
orini-Sisymbrietum orientalis, ruderal assemblage occurring long arid
stony and suburban roadsides in the coastal areas (e.g. (Mazara del
Vallo), whilst Centauretum napifoliae (Selinunte, Partanna, Partan-
na-Castelvetrano, Triscina, Campobello di Mazara), characterized by
ahigh of liquorice, Glycyrrhiza glabra, is linked to the clayey and clay-
ey-loamy soils of alluvial origin of the coastal plains, and is relatively
frequent along roadsides, paths, tracks and canals.

The abandoned fields and fallowland is characterised by herb-rich
communities ascribed to Centauretum schouwii (ECHIO-GALACTI-
TIONTOMENTOSAE),substitutedby Vipioligusticae-Tetragonolobe-
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Cave di Cusa: Huge pieces of future columns are lying scattered in the fields all along
the way from Cusa to Selinunte.
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tum bifloriand Chamaemelo fuscati-Silenetum fuscatae (FEDIO GRA-
CILIFLORAE-CONVOLVULION CUPANIANI) on the subacid and
sandy soils of Mazzara and Castelvetrano.

Local Citrus orchards host nitro-sciaphilous assemblages which may
be ascribed to GERANIO PURPUREI-CARDAMINETALIA HIRSUTAE.

The hygrophilous and nitro-sciaphilous megaphorb vegetation
which forms tall hedges around several permanent ponds, such as the
lakes Murana and Preola, is referred to EPILOBIETEA ANGUSTIFO-
LIland, moreprecisely, totheassociation Calystegiosylvaticae-Arundi-
netum donacis (CYNANCHO-CONVOLVULION SEPIUM).

The nitrophilous dwarf annual assemblages of trampled areas
(POLYGONO-POETEA ANNUAE and POLYCARPION TETRAPHYL-
Ll)islocally represented by Polycarpo tetraphylli-Spergularietum rubrae.

The suburban areas and the numerous abandoned stone quar-
ries of the Sciare of Petrosino, Mazara del Vallo and Campobello di
Mazara are colonized by nitrophilous pioneer assemblages referred
to the NICOTIANO GLAUCAE-RICINION COMMUNIS, dominat-
ed by many fast-growing alien thermo-cosmopolitan invasive species
such as Nicotiana glauca.

4.3. Landscape and land use history

Several findings testify the continuous human presence in this terri-
tory since upper Palaeolithic and Mesolithic (Castelvetrano, Roccazzo
and Gorghi Tondi near Mazara del Vallo, Tardara canyon, etc.), throu-
ghout Neolithic (Mt. Kronio near Sciacca, Castello della Pietra near
Castelvetrano, Contrada Stretto near Partanna, etc.) and Bronze Age,
when local communities started to build up villages (e.g. along the
rivers Mazaro ad Arena near Mazara, near Partanna, Castelvetrano,
Menfi, etc.). During Iron Age local communities (e.g. Partanna, Erbe
Bianche near Campobello di Mazara, Montagnoli di Belice near Mentfi)
had intense trade relationships with East Mediterranean people. Du-
ring the XI century BC Elymians settled there, and a significant increa-
se of agro-pastoral activities occurred. In the same period Phoenicians
used Mazara first as seaport to stop during their travels to or from their
Iberian colonies and then as true emporium, as testified by many ma-
nufacts found between the mouth of the river Mazaro and Capo Feto.
Later on, falling under Greek influence, Mazara continued to play the
same role as emporium of Selinunte. After the destruction of Selinun-
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te (409 BC), it was alternatively under Syracuse or Carthage influence
until Romans conquered Sicily (241 BC) and populated the whole area
(e.g. Menfi, Thermae Selinuntinae = Sciacca, etc.).

After the devastations caused by Vandals and Goths the whole
area experienced a long-lasting period of socio-economic and demo-
graphic crisis. Local human community gradually increased under
Byzantines, but the complete recover of the area coincided with the
arrival of Tunisian Muslims (Capo Granitola, 827 AD). With approxi-
mately 30000 people Mazara became the second most important city
of W Sicily after Palermo, and it played an important role also under
Norman rule. In the meanwhile, plenty of rural villages were foun-
ded by Berbers who inhabited the inner part of W Sicily between X
and XII centuries, like Partanna and Burgiomilluso (now Mentfi). Also
Castelvetrano, whose name seems to issue from the Latin Castrum
Veteranum, perhaps a fortress or a watch tower built to defend and
ancient crossroad, was probably founded around 1130 AD.

The whole area experienced strong depopulation between 1240 and
1280, i.e. after the persecution and the deportation of the whole Berber
community carried out by the Swabian king Frederick II and during the
short period of Anjou dominion. Under Aragon crown local human com-
munity experienced a new increase, and the Sciare were cultivated once
again. Wide surfaces were still covered with trees, as suggested by the
permission (1318) given by the kings to exploit and cut down the “forests’
of Berrybaida and Castelvetrano. Throughout the XV and XVI centuries
Mazara del Vallo and Castelvetrano were wealthy centres, while the coa-
stal areas remained almost desert and mostly exploited for quarrying, pro-
bably due to the high risk of contracting malaria near the coastal brackish
swamps and because of the frequent incursions of north African pirates.
Between XVII and XVIII centuries the Spanish government granted plots
of land to farmers, promoted the construction of rural houses to support
and host them during seasonal seeding and harvesting activities; in that
period rural villages such as ‘Menfrici’ (now Menfi), Petrosino and Cam-
pobello di Mazara were founded, but real urbanisation of the territory
started during the XVIII century, with the explosion of viticulture and oli-
ve culture, which changed forever local natural and rural landscape.

Between the end of the XIX and the first decades of the XX century
a long-lasting period of economic depression induced many people
to emigrate to USA, Australia and S America.
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Until the 1950s the most rentable activities still were extensive
grapevine and olive cultures and tuna fishing using millenary tech-
niques (see the film of Rossellini ‘contadini del mare’, 1955). At that
time the SW Sicilian coasts appeared one of the best preserved oasis
of wilderness left in the whole island.

Very drastic changes have been shaping local landscape and land use
during last half century. Mazara del Vallo became the biggest fishing port
of the whole Mediterranean; in the meanwhile, the sand beaches and dune
ecosystems, once widespread along the shores of all this area, underwent
degradation, fragmentation and even total destruction due to touristic
pressure and urban sprawl: previously uninhabited areas are now cove-
red with thousands of private (and often illegal) houses forming ugly and
chaotic ‘summer villages’ like those of Tre Fontane, Marinella di Selinunte,
Torretta Granitola between Mazara del Vallo and Campobello di Mazara
or those of Porto Palo and Lido Fiori near Menfi. The last well preserved
sectors of the coast are the protected dune system near Selinunte, at the
mouth of Belice river and the coastal saltmarshes within the nature reserve
of ‘Capo Feto’, both managed from the Province of Trapani, and the nature
reserve ‘Gorghi Tondi and Lago Preola’, managed by the NGO WWEF-Ita-
lia. These remnant wetlands and coastal ecosystems still have a high na-
turalistic value, as they host many rare plants and plant communities and
attract a very high number of migrating or nesting birds.

Also coastal wetlands underwent important changes: land reclamation
carried out during the 1920-1930s in order to favour agricultural activities
led to the drying up of a wide portion of them, and the water balance of
the remnant coastal retrodunal lagoons, brackish swamps and saltmar-
shes (e.g. Margi di Milo near Petrosino and Capo Feto near Mazara del
Vallo) was regulated through artificial canals and engines until the 1960s.

At the same time, the diffuse and intense capture and manumis-
sion of freshwater resources heavily haltered the regime and the
chemical properties of local waterbodies, e.g. by facilitating the in-
gression of marine water and causing pollution. At the same time
the intense and widespread anthropogenic disturbance linked with
intensive agriculture, quarrying, urban sprawl, etc., facilitated the in-
vasion of many ruderal and salt-tolerant plants.

On January 1968 ‘Belice earthquake’” (Magnitudo 6.4) almost com-
pletely destroyed most of the towns of this area, and strongly affected
local rural economy.
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Today the area hosts approximately 170000 inhabitants (Mazara:
52000, Sciacca: 41000, Castelvetrano: 32000, Menfi: 13000, Campo-
bello di Mazara: 12000, Partanna: 11000, Petrosino: 8000). Most of its
hilly inland is currently covered with intensive, monotonous groves
or vineyards, while carob trees and almonds have almost disappea-
red; on deeper soils and where water was available, Citrus orchards
(mainly oranges) were made at the expense of the remnant nuclei
of cork oak-dominated forests. Vineyards also covered wide surfaces
of the coastal sector, but during last decades intensive green-house
monocultures (tomatoes, strawberries, melons, etc.) are becoming the
most widespread (and nature-unfriendly) land use.
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Box 4.1 The Greek colony of Selinunte and the ‘Cavedi Cusa

Founded about 630 BC on a hill besides the sea surrounded by
the rivers Modione (the ancient Zglivotg, Selinous) and Cottone, Seli-
nunte was one of the most important Greek colonies in Sicily, expand-
ing its influence to Halycus (= Platani) river to the east, to Mazarus|
river to the west. Around 420 BC the city walls enclosed an area of]
approximately 100 hectares and hosted more than 15,000 people. Be-
ing the westernmost Greek colony in Sicily, Selinunte soon came into|
contact with the Phoenicians and with Elymi, against whom disputes|
began as early as 580 BC, and culminated in 416 BC, when Selinunte
and Segesta called Syracuse and Athens, respectively, as allies. Few
years later (409 BC), when Segestans asked assistance from Carthage,
a huge army of at least 100,000 Punic soldiers conquered Selinunte
and wiped out most of its inhabitants. The stone quarry of Cave di
Cusa, located 13 km SW of Selinunte, exploited for almost 150 years|
to construct the temples of the city, was suddenly abandoned after|
the defeat. Hereinafter Selinunte was under Punic control until the
end of the First Punic War (250 BC): before pulling back, the Carthag-|
inians removed all the inhabitants and destroyed the city.
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The central part of the southern coast of Sicily is a classic ground
for Messinian studies. Mio-Pliocene strata are folded and capped by
only weakly deformed Pleistocene shallow-marine deposits. The Sic-
uliana fold includes a 100 m thick massive-bedded selenitic gypsum
(the “Gessi di Cattolica Eraclea” Stratigraphic Unit), with synclines of
commercially exploited halite deposits. The gypsum unit is underlain
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by kilometre-thick mudstone-dominated successions, which include
the Miocene Licata Formation and older claystones, and overlain by an
upper Messinian succession chiefly comprising mudstones, with thin
sandstone and sparse 1-4m thick gypsum beds, which pass abruptly up
into chalks (Trubi Formation) and marls (Narbone Formation) of Plio-
cene-Pleistocene age. These soft, unstable and often salty substrata are
colonized by a patchwork of scrublands (Salsolo vermiculatae-Pegane-
talia harmalae, Pistacio-Rhamnetalia alaterni) perennial (Lygeo-Stipeta-
lia) and annual grasslands (Thero-Brometalia, Stipo-Bupleuretalia sem-
icompositi) which shift into the psammophilous vegetation complexes
of coastal sand dunes (Ammophiletalia australis, Helichryso stoechad-
is-Crucianelletalia maritimae, Malcolmietalia) towards the shoreline.

Trail: Length: 5 km round trip, Hiking time: 2 hours, Elevation range: 200 m

General Description

5.1. The physical setting

Nowadays this hilly landscape of inner Sicily is mostly character-
ised by steep marly, calcareous or gypsous hills, badlands and sunny
braided streams, or gently sloping clayey slopes covered with cereal
crop fields, vineyards or overgrazed pasturelands, while during Mi-
ocene this area was a marine basin. Up to date the most ancient rocks
outcropping in this area belong to the ‘Cozzo Terravecchia Forma-
tion” (upper Tortonian-lower Messinian, i.e. 7.5-6 Ma), which form
a very thick layer of clays, marly clays interbedded with thin lenses
of sands and conglomerates and are interpreted as a post-orogenic
terrigenous sediment (i.e. issuing from the erosion of a close emerged
continental area) which accumulated before the temporary closure of
the Mediterranean basin. Nowadays this area is mainly characterised
by the outcropping lithological units of the so-called ‘Gessoso-Solfif-
era Evaporitic Series’. Within this series a first and a second sedimen-
tary cycle have been recognized, interrupted by a phase of tectonic
uplift. The different steps of the whole sedimentary process gave
rise to the following lithological succession: 1) “Tripoli”: lightweight,
porous, slightly laminated diatomites (= diatom shells) and snow-
white marls, rich in plant and fish fossils, strongly bituminous at the
base. This lithotype represents a ‘prelude’ of the Mediterranean salin-
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The marly white coast of Siculiana (Suaedo-Salsoletum oppositifoliae; Asparago-Li-
moniastretum monopetali), with a sandy beach in the foreground (Medicagini mari-
nae-Ammophyletum australis).

ity crisis, testifying the oingoing process of closure of the basin and
the gradual shift to ‘euxinic” (= oxygen poor water) environments;
2) ‘Calcare di base’: vacuolar, massive or stratified calcareous banks,
interbedded with tiny pelitic intercalations; 3) ‘Gypsums of the First
Cycle’ or ‘Gessi di Cattolica’: thick banks of selenitic (= macrocrystal-
line) gypsum, interbedded with laminated layers of microcrystalline
gypsum (‘balatino’) and lenses of evaporitic limestones. The units
2 and 3 issue from the direct evaporation of Mediterranean sea wa-
ters; 4) Salts: the acme of the evaporitic process coincides with the
precipitation of salts, which concludes the first sedimentary cycle; 5)
‘Torbiditi gessose” (= gypseous turbidites): fine and coarse-grained
gypseous sands interbedded with clays and bituminous diatomites,
issuing from the dismantling of the outcropping evaporitic depositis
due to inframessinian orogenesis; 6) ‘Gypsums of the Second Cycle’
or ‘Gessi di Pasquasia’: alternated selenitic, alabastrine (= saccaroid,
i.e. sugar-grained) and microcrystalline (‘balatino’) gypsum layers
interbedded with clays incorporating coarse blocks and fragments of
gypsum crystals (gypsous clays). This formation issues from conti-
nental sedimentation processes; 7) ‘Arenazzolo’: arkosic sandstones.
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This discontinuous terrigenous sediment closes the evaporitic series.
The formations 2 to 7 date back to upper Messinian (5.96-5.33 Ma).
The revival of the connection between the Atlantic Ocean and the
Mediterranean Sea during the lower Pliocene (5.3 Ma) is testified by an-
other formation, the so-called “Trubi’, made of whitish stratified marly
limestones and marls, rich in plankton foraminifers, with thick but
irregular intercalations of clayey breccias. Later on the area was cov-
ered with a different type of pelagic sediments, the so-called ‘Blue-grey
clayey marls” (mid-upper Pliocene, 3.6-2.6 Ma), an extensive and well
stratified pelitic sequence, somehwere showing a high sandy content
and rich in fossils invertebrates (lamellibranches and gasteropodes).
Due its large size and its wide altitudinal range (from 0 to more
than 900 m a.s.l.) the whole area is subject to a wide spectrum of bio-
climates, ranging from lower thermomediterranean lower arid (Sime-
to river plain), to upper thermomediterranean on the inner hilly areas
(lower and upper subhumid, Trapani and Agrigento provinces), to
mesomediterranean on the highest hilly areas (upper arid and lower
subhmid in Trapani, Agrigento and Caltanissetta provinces and on the
southern slopes of Madonie Mts., upper subhumid in Enna province).

Selenitic gypsum colonized by the Rosmarino-Coridothymetum capitati and, in the
background, perennial (Hyparrhenietum hirto-pubescentis) and annual (Ononido bre-
viflorae-Stipetum capensis) dry grasslands.
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Average annual rainfalls range between <550 mm (Riesi and Cen-
turipe: 477, Adrano: 508, Vicari 539), 550-650 (Caltanissetta, Canicatti,
Ciminna, Lercara Friddi, Mineo), >700 (Nicosia, Piazza Armerina and
Racalmuto), and >800 (Bivona, Platani, Enna and Piano Leone). Ac-
cording to altitude, distance from sea or waterbodies and aspect the
average values of mean yearly temperures range between 13.4 (Enna
and Piano Leone), 16.5 (Riesi) and 16.8 °C (Bivona). The same trend is
observed with the average minimum yearly temperatures (January),
which range between 5 (Enna) and 9.0 °C (Riesi), and average max-
imum yearly temperatures (July and/or August) range between 22
(Piano Leone) and 26.6 °C (Mineo). In the whole area the water stress
season last 4 to 5 months.

As concerns the more common soil associations occurring in
this territory, the steep and almost bare top of the hills are clas-
sified as lithosols, the remaining part of gypsum-rich hills are
characterised by an association of typical xerorthents and typical
and/or vertic xerochrepts (= eutric regosols, eutric and/or vertic
cambisols), while the valleys host a mixture of typical xerorthents,
lithic xerorthents, typical and/or vertic xerochrepts (= calcareous
regosols, lithosols, eutric and /or vertic cambisols) and somewhere
also typical and/or vertic xerofluvents and/or typical chromoxer-
ets and/or typical pelloxerets (= eutric fluvisols and/or chromic
and/or pellic vertisols).

Scattered spots of an association with typical xerorthents, typical
and/or vertic xerofluvents and/or typical chromoxerets and/or typ-
ical pelloxerets (= eutric regosols and eutric fluvisols and/or chromic
and/or pellic vertisols) occur near Sommatino, Barrafranca, Racal-
muto, Calascibetta, Valguarnera Caropepe and Leonforte).

The alluvial areas corresponding to local hydrographic network
and to some scattered wetlands (e.g. Canicatti, Riesi, Resuttano, Ser-
radifalco and San Cataldo) are characterised by a mixture of typical
and/or vertic xerofluvents (eutric fluvisols), typical and/or vertic
xerochrepts (eutric and/or vertic cambisols) and typical chromoxer-
erts and/or typical pelloxerets (chromic and/or pellic vertisols).

An association of typical and vertic xerochrepts, typical chromox-
ererts and typical pelloxererts (= eutric and vertic cambisols, chromic
and/or pellic vertisols) occur near Vicari, Aragona, Joppolo Giancax-
io and Campobello di Licata.
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On the southern slopes of Madonie Mts. and near Resuttano and
San Cataldo occurs a combination of typical xerochrepts, typical hap-
loxeralfs and typical and/or lithic xerorthents (= eutric cambisols, or-
thic luvisols and eutric regosols and/or lithosols).

Despite its often desertic landscape, this area hosts the endoreic
brackish lake of Pergusa near Enna (1.2 km? the biggest natural lake of
Sicily) and several permanent ponds like Lago Soprano near Serradifal-
co and Lago Sfondato near San Cataldo. The twin water pools of Palago-
nia, also known as Lago Naftia for their intense smell, issuing from the
secondary activity of the Plio-Pleistocenic volcans of the Iblei Mts., have
been destroyed during 1950s, when his site, sacred to Sicilian inhabitants
for millennia, has been converted in an industrial site for the exploita-
tion of carbon dioxide. Moreover, central Sicily is crossed by all the main
rivers of the island, i.e. Imera meridionale or Salso (144 km), Simeto (113
km), Belice (107 km), Platani (103 km), and many other important ones,
like Disueri-Gela (c. 70 km), Sosio-Verdura (59 km), Imera settentrionale
or Fiume Grande (35 km) and Naro (31 km).

Another geological highlight of this area are mud volcanoes. They
occur in seven different sites of central-southern Sicily and at the
base of Mt. Etna. All these localities are characterized by the co-oc-
currence of rapid sedimentation and intense neotectonic processes.
The fluids and gases (mainly salty water, methane and carbon diox-
ide) incorporated in the pores of the clayey sediments are subject to
extremely high pressure. Such pressure makes this mixture behave
like a semi-liquid force it up through fissures in the crust, producing
an outflowing mass of mud on the surface.

Already known and described by ancient scholars like Pliny the
Elder, the Macalube di Aragona is the biggest mud volcanism site in
Sicily. It covers an area of about 1.4 km? and hosts two c. 3 m-wide
salsa lakes with water and gurgling gases and many cone-shaped
structures called ‘gryphons’. Local mud volcanoes alternate an al-
most continuous degassing activity and episodes with expulsion of
large quantities of mud, blast and burning of gases. The onomatopeic
Arab name ‘Maglub” means ‘overturned soil” and probably refer to
the latter irregular, paroxysmal and dangerous events.

The Terrapelata site near Caltanissetta occupies an area of about
1.2 km? and is characterized by smaller gryphons emitting mud and
gases. The morphology and the fluid emissions of other mud volca-
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Saltmarsh colonized by the Junco subulati-Sarcocornietum alpini (reddish colour in the fore-
ground) and by Agropyro scirpei-Inuletum crithmoidis (green meadow in the background).

noes, the so-called Salinelle of S. Biagio and Paterno, are prone to an-
thropogenic disturbance and are strongly affected by seismic events
and any chemical change affecting the degassing activity of Mt. Etna.

5.2. Flora and vegetation

The available botanical knowledge on the territory at issue ap-
pears still incomplete and needs further updating and improvement.
Scanty information on the innermost part of Sicily dates back to the
beginnings of the XIX century, when the area was explored by G.
Gussone, and by Sicilian scholars such as M. Lojacono-Pojero around
the end of 1890s. Several botanical surveys, mostly concentrated on
the humid areas, have been carried out around 1970s, while some
recent investigations have ben focused on nature reserves and Natura
2000 sites. It worths to be underlined that currently uncultivated are-
as were almost certainly uncultivated also in pre- and proto-historical
times; hence, this ‘unexplored archipelago’ of semi-natural surfaces
scattered throughout the area (mostly rocky hills) may host many bo-
tanical treasures, such as neglected populations of rare and endemic
species or even unknown species!
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According to Brullo et al. (1995), this area belongs to the Agrigen-
tine district, which on our opinion should include the very poorly
distinct Catanese district, coinciding with the mid-low basin of Sim-
eto river. It hosts as much as 13 narrow endemics, i.e. Allium agrigen-
tinum, Alliumcastellanense, Anthemismuricata(alsonearCaltagirone),
Astragalus raphaelis, Lavatera agrigentina (also badlands of Catania
province), Limoniumcalcarae, Limoniumcatanzaroi, Limoniumoptimae,
Puccinellia gussonei (probably extinct), Salsola agrigentina (also near
Comiso), Scabiosa parvitlora(alsobadlands of Catania province), Sene-
cioleucanthemifoliussubsp. pectinatus, Tripoliumsorrentinoi,andmany
vascular plants which occur only or mostly within this district, such
as Avena insularis, Brassica villosa subsp. tinei, Cardopatium corym-
bosum, Chaenorrhinumrupestre, Cucubalusbaccifer(probablyextinct),
Diplotaxiscrassifolia, Echinophoratenuifoliasubsp. tenuifolia, Erysimum
metlesicsii, Gypsophilaarrostii, Jacobaealycopifolia, Klaseacichoracea,
Nepetaapuleii, Ophrysmirabilis,Scorzoneroidesmuellerisubp. muelleri
(also badlands of Catania province), Sedum gypsicola, Sedum ochro-
leucumsubsp. mediterraneum, Trifoliumcongestum, Zannichelliapeltata,
etc. As paradigmatic example of the strong underestimation of the
botanical heritage of central Sicily we point out the fact that one sin-
gle IPA, “SIC 29 Rupi di Marianopoli’, belongs to this area.

Zonal vegetation

Most of this area was probably exploited by farmers already dur-
ing Neolithic times, and pristine shrublands and woodlands have
been replaced by crop cultures many thousands of years ago. Not
surprisingly, very small and extremely simplified examples of forest
and pre-forest communities currently occur in this area, and assess-
ing what local ‘climax’ looked like appears quite a hard task.

Nowadays we can distinguish at least two main vegetation series
linked to the soils issuing from the different chemical properties of
the Sicilian evaporitic outcropping rocks: one series typical to base-
rich soils deriving from crystalline gypsum, gypsum sandstones and
calcareous and marly-calcareous substrates and one series linked
heavy and often nutrient-rich soils issuing from salty clays.

As for the series of the base-rich soils, the remnant forest assem-
blages (QUERCETEA ILICIS and FRAXINO ORNI-QUERCION
ILICIS) are represented by few small nuclei of evegreen maquis on
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steep slopes which may be referred to Rhamno alaterni-Quercetum il-
icis (e.g. Sant’Angelo Muxaro, Gibliscemi) and from some spots of
thermophilous oak woodland which may be ascribed to Oleo sylves-
tris-Quercetum virgilianae (Milena, Sutera, Marianopoli, etc.).

Acanthomollis-Lauretumnobilis ARBUTOUNEDONIS-LAURION
NOBILIS) occurs along the thalweg of Santa Ninfa (Trapani prov-
ince). Owing to the effective long-distance ornithochorous dispersal
performed by laurels, the anthropogenic origin of this community
cannot be discarded.

Dynamically and topographically connected with broadleaved wood-
lands are several shrubland ‘mantle’ communities dominated by brooms
andspinyRosaceae like Euphorbiocharaciae-Prunetumspinosae(CRATAE-
GO-PRUNETEA and PRUNO SPINOSAE-RUBION ULMIFOLII).

On the steep and bare rocky hills of this area some summer-decid-
uous open maquis assemblages (OLEO-CERATONION SILIQUAE)
occur,suchas Euphorbietumdendroidisand Euphorbiocharaciae-Anagyri-
detum foetidae (e.g. near Lago Sfondato). The most common, yet poorly
studied, woody communities occurring in such environmental condi-
tions are the garrigues, dominated by low-growing subshrubs adapted
to alkaline soils and to long-lasting drough periods (ONONIDO-ROS-
MARINETEA and CISTO ERIOCEPHALI-ERICION MULTIFLORAE).

As for perennial grasslands (LYGEO SPARTI-STIPETEA TENA-
CISSIMAE), the areas subject to meso-mediterranean climate host
several communites belonging to AVENULO-AMPELODESMION
MAURITANICI, like Astragalo huetii-Ampelodesmetum mauritanici
(Trapani, Agrigentoand Enna provinces), Helictotricho convoluti-Am-
pelodesmetummauritanici(Milena), Avenulocincinnatae-Stipetumbar-
batae (Serre di Ciminna), Avenulo cincinnatae-Stipetum siculae (Enna
and Caltanissetta provinces, e.g. Leonforte and Serre di Marianopoli)
and Seseliotortuosi-Ampelodesmetummauritanici(mostly Ennaprov-
ince, southern Madonie, but also Racalmuto, Canicatti, Serradifalco,
etc.). The S-facing slopes of the hilly areas with base-rich lithosols
located under thermo- and meso-mediterranean bioclimate are most-
ly covered with assemblages ascribed to HYPARRHENION HIRTAE
(Hyparrhenietum hirto-pubescentis: widespread; Dichanthio annula-
ti-Hyparrhenietumhirtaeand Imperatocylindricae-Hyparrhenietumhir-
tae). Under severe overgrazing these perennial grasslands are often
substituted by perennial assemblages such as Thapsio garganicae-Fer-
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uletumcommunis, Ferulocommunis-Hyparrhenietumbhirtae, Carlinosicu-
lae-Feruletumcommunis,and Cachryosiculae-Hyparrhenietumbhirtae,all
dominated by poisonous geophytes (ASPHODELETALIA RAMOSI
and CHARYBDIDO PANCRATII-ASPHODELION RAMOSI).

All the above-mentioned perennial herb- and grass-dominated
communities are intermingled with annual dry grasslands typical
to alkaline substrates; more in detail, the therophytic swards occur-
ring on alkaline loamy and clayey substrates are referred to STIPION
RETORTAE, those linked to gypsum-rich substrates are framed into
the alliance SEDO-CTENOPSION GYPSOPHILAE (currently Filagi-
nieriocephalae-Chaenorhinetumrubrifoliiistheonly describedassocia-
tion), those found on shallow skeletal base-rich soils (e.g. Thero-Se-
detum caerulei) belong to TRACHYNION DISTACHYAE, while the
xerophilous and subhalophilous swardslike Echinarietum todaroanae
(Santa Ninfa, Marianopoli, etc.) are framed into PLANTAGINI-CA-
TAPODION BALEARICI).

Even if clayey soils probably were once covered with downy oak
forests, most of the badlands are nowadays completely devoid of wo-
ody vegetation and are characterised by patchy and discontinuous
annual and perennial grasslands. The most complex and ‘mature’

Clayish outcrops colonized by the Phagnalo annotici-Lygeetum sparti..
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communities of Sicilian badlands is currently represented by halo-ni-
trophilous scrub (PEGANO HARMALAE-SALSOLETEA VERMI-
CULATAE and SALSOLO OPPOSITIFOLIAE-SUAEDION FRUTI-
COSAE) dominated by few species adapted to tolerate the hyperarid
conditions of the inland, such as the Salsoletum agrigentinae (steep
and eroded badlands of Macalube, Adrano, Enna and Caltanissetta
provinces, southern side of Madonie and high basin of Simeto river),
Limonio calcarae-Suaedetum verae (Agrigento and Caltanissetta pro-
vinces: Sant’Angelo Muxaro, Terrapilata, etc.). Four subnitrophilous
plant communities framed into the alliance ARTEMISION ARBORE-
SCENTIS occur in more humid areas subject to mesomediterranean
bioclimate,i.e. Coronillovalentinae-Artemisietumarborescentis(Imera
settentrionaleriver basin near Caltavuturo), Limonio optimae-Salsole-
tumoppositifoliae(SalsoriverbasinnearResuttano), Lycioeuropaei-Ar-
temisietum arborescentis (Alia along Imera settentrionale basin, Agira
andelsewhereinEnnaprovince), Atriplicihalimi-Artemisietumarbore-
scentis (coastal and inner badlands of Catania province).

Badlands host both xerophilous or hygrophilous grasslands whi-
ch are adapted to cope with different edaphic stress factors (e.g. soil
water eccess, soil water and oxygen shortage, soil summer cracking,
etc.) with represent a severe bias for plant life.

As for the xerophilous perennial grasslands, they may be framed
into LYGEO SPARTI-STIPETEA TENACISSIMAE and MORICAN-
DIO-LYGEION SPARTI, an alliance dominated by stress-tolerant
hemicryptophytes endemic to Sicily and southern Calabria, locally
representedby threeassociations,i.e. Eryngiodichotomi-Lygeetumspar-
ti (badlands of Agrigento, Caltanissetta and Catania subject to ther-
mo-medietrranenaclimate), Asteretumsorrentinii(slightlymesophilous
and nitrophilous, endemic to central-western Sicilian badlands) and
Lavateroagrigentinae- Lygeetumsparti(species-richassemblages occur-
ring under mesomediterranean bioclimate between 350 and 550(800)
m a.s.l. in Enna, Caltanissetta and Agrigento provinces). The tuffs of
Lygeum spartum play a key role for the whole grassland ecosystem by
providing a humid and shady microhabitat for plenty of terophytes
and geophytes and preventing them from being grazed before flowe-
ring. Additionally this perennial rhizomatous grass actually represen-
ts the last defence against desertification, being able to colonize even
30-50° steep slopes, to promptly re-sprout after burning. On clayey or
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loamy compact soils, seasonally wet, then dry for long periods, Ly-
geum-dominated grasslands are often intermingled with halo-subni-
trophilous discontinuous ephemeral swards framed into SAGINETEA
MARITIMAE, such as Polypogonetum subspathacei (FRANKENION
PULVERULENTAE), occurring on the slightly sloping margins of se-
veral temporary ponds, while the bare ridges and the steepiest and
intensely eroded slopes of badlands are characterised by the uneven
coverofannualdrygrasslandssuchas Podospermocani-Parapholidetum
pycnanthae, Chamaemelofuscati-Leontodontefummuelleriand Sphenopodi-
varicati-Spergularietum diandrae; all these communities are framed into
GAUDINIO FRAGILIS-PODOSPERMION CANI, an alliance endemic
to Sicily and southern Calabria. On particurly nutrient-rich clays (e.g.
Macalube of Aragona) also subnitrophilous assemblages ascribed to
MESEMBRYANTHEMION CRYSTALLINI may occur.

Vegetation of cliffs, walls and screes

Chomophytic and chasmophytic moss- and fern dominated ve-
getation in shaded and water-splashed habitats (ADIANTETEA and
ADIANTION) are represented by several associations like Eucladio
verticillati- Adiantetumcapilli-veneris, Eucladioverticillati-Didymodonte-
tum tophacei, Adianto capilli-veneris-Cratoneuretum commutati.

The thermophilous fern-rich epilithic communities of shaded sites
(POLYPODIETEA and POLYPODION SERRATI) arelocally represen-
tedbyseveralassociationslike Anogrammoleptophyllae-Selaginelletum
denticulatae, Polypodietumcambriciand Selaginellodenticulatae-Cymba-
larietum pubescentis.

The sunny calcareous, marly or gypsum undisturbed cliffs and le-
dges of inner and southern Sicily (Agrigento, Caltanissetta and Enna
provinces) are covered by chasmophilous communities ascribed to
Brassico tinei-Diplotaxietum crassifoliae(ASPLENIETEA TRICHOMA-
NIS and DIANTHION RUPICOLAE), while the stone walls and the
disturbed cliffs host several thermophilous chasmo-nitrophilous as-
semblages framed into both CYMBALARIO-ASPLENION and PARIE-
TARION JUDAICAE (CYMBALARIO-PARIETARIETEA DIFFUSAE).

Some spots of pioneer vegetation (DRYPIDETEA SPINOSAE and
EUPHORBION RIGIDAE) occur on the calcareous and gypsum scre-
es of this area; the former may be framed into Sedo sediformis-Cen-
tranthetum rubri, while the latter are still poorly studied. As for the
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Landscape view of the cultivated fields behind the coast of Siculiana and, in the fore-
ground, an outcrop of selenitic gypsum with therophytic vegetation (Atractylido-Ne-
atostemetum apuli).

vegetation colonising the incoherent pebbly and sandy warps of local
streams ad braided streams, it should be referred to Ononido ramo-
sissimae-Helichrysetum italici(central Sicily: basins of the rivers Imera
meridionale and Salso).

Hydro-hygrophilous vegetation

According to historical documents, many local rivers had a perma-
nent water regime, and some of them were even navigable until Roman
dominion, like, like Platani river. Both its name and that of one of its
tributaries, called “Turvoli’ (from ‘durbu’, the Sicilian vernacular word
for Platanus) unambiguously indicate the past presence of Platanus orien-
talis, never recorded by the botanists who have explored the area during
last two centuries. Nowadays the entire area hosts only few, simplified
nuclei of riparian gallery forests (ALNO GLUTINOSAE-POPULETEA
ALBAE and POPULION ALBAE). The scattered distribution of these
communities depends not only on stress factors, such as the high sali-
nity and the strong seasonality of the water regime of local rivers and
streams, but also on the intense disturbance caused by seasonal agricul-
tural practices (e.g. ploughing and stubble burning). Additionally, most
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of local main rivers underwent strong manumissions for drinking or
agricultural purposes: their springs have been captured, their courses
were deviated and canalized, crossbars have been created to slow them
down and dams to fill artificial water reservoirs, etc.

More common are the assemblages framed into SALICION PEDI-
CELLATAE (SALICETEA PURPUREAE), a SW Mediterranean allian-
ce including the riparian alluvial willow scrubs colonizing the alluvia
of mineral-poor rivers, streams and braided-streams, locally represen-
ted by Salicetum albo-pedicellatae (rivers of central and southwestern
Sicily: Verdura, Platani, Disueri, Gornalunga, etc.) and Ulmo canescen-
tis-Salicetum pedicillatae (e.g. streams near Salemi and Santa Ninfa).
Additionally, the beds and the banks of local braided-streams (the
so-called ‘fiumare’) are frequently covered with thermo-hygrophi-
louspioneerthicketsascribed to Tamaricetumgallicae(NERIO-TAMA-
RICETEA and TAMARICION AFRICANAE). These communities
are adapted to widstand intense mechanical disturbance during the
rainy season, when the water courses are full with mud and large sto-
ne blocks, and a very long-lasting period of water shortage, intense
solar radiation and extremely high temperatures (during summer the
surface of pebbly streambeds may reach 80 °C!).

The borders of permanent water bodies, riversides and stream-
sides are covered with three different types of perennial herbaceous
vegetation, whose prevalence mostly depends on the level of salinity.
The nutrient-rich deep soils of seasonally flooded enbankments of
freshwater bodies are dominated by the perennial meso-hygrophi-
lous pastures and meadows referred to MOLINIO-ARRHENATHE-
RETEA and MENTHO LONGIFOLIAE-JUNCION INFLEXI, locally
representedby Phalaridocoerulescentis-Agropyretumrepentis,salt-to-
lerant and summer drought-tolerant community common on the
loamy-clayey flat and seasonally wet soils of inner Sicily (e.g. Salso
river near Caltanissetta).

Slowly flowing fresh and brackish waterbodies and slow flowing
streams are dominated by big rhizomatous helophytes (mostly reeds
or sedges) framed into several alliances belonging to PHRAGMI-
TO-MAGNOCARICETEA. More in detail, PHRAGMITION COM-
MUNIS is represented by Scirpo lacustri-Phragmitetum australis (e.g.
at Lago Soprano and Lago Bosco between Serradifalco and San Ca-
taldo,Caltanissettaprovince), Phragmitetumcommunisand Typhetum
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angustifoliae(widespread),and Typhoangustifoliae-Schoenoplectetum
glauci (e.g. within Platani river basin), GLYCERIO-SPARGANION
by theassociations Helosciadetumnodiflori(widespread)and Apiono-
diflori-Glycerietum plicatae (Salso river near Pietraperzia), MAGNO-
CARICION ELATAE by Caricetum hispidae (Platani river basin) and
SCIRPION MARITIMI by Scirpetum compacti (wetlands and badlans
of Enna and Caltanissetta provinces).

Under even higher salt concetrations the above mentioned plant
communities are substituted by halo-hygrophilous hemicryptophi-
tic sedge- and rush-dominated pastures which normally occur in
coastal saltmarshes, like Juncetum maritimi JUNCETEA MARITIMI
and JUNCION MARITIMI) along the banks of the Lake of Pergusa.
The associations Puccinellietum gussonei (Aragona, Racalmuto and
Adrano), Festuco arundinaceae-Juncetum subulati(Adrano, Aragona,
Pietraperzia, etc.) and Festuco arundinaceae-Caricetum divisae(Adra-
no) occur on the depressions at the base of the local badlands and
are framed into AGROSTIO-ELYTRIGION ATHERICAE, an alliance
including the central Mediterranean halo-nitrophilous grasslands of
salty clayey-loamy coastal slopes and inland badlands.

During summer part of the humid shores of the lake of Pergusa is
covered with Suaedo maritimae-Salicornietum patulae, a pioneer com-
munity of annual succulent halophytes (THEROSALICORNIETEA
and THEROSALICORNION) which commonly occurs on the salty
and sandy-clayey soils of abandoned salt pans and tidal mud flats
but may occur on the raised edges of the irregularly flooded saline
inland waters.

The hygrophilous ephemeral microphytic pioneer vegetation of
temporary ponds (ISOETO-NANOJUNCETEA) is locally represent-
ed by the subnitrophilous association Glino mollis-Verbenetum supi-
nae (VERBENION SUPINAE), quite common on the slightly sloping
shores of many artificial water reservoirs prone to intense seasonal
water level changes (e.g. Pozzillo, Ancipa, Fanaco, etc.).

As for aquatic vegetation, still and relatively nutrient-rich freshwa-
ter bodies host some free-floating duckweed assemblages (LEMNE-
TEA and LEMNION MINORIS)like Lemnetum gibbae(Lago Soprano),
while the sandy and slighty sloping banks of deep and clean running
waters (Platani river, Morello stream, etc.) host submerged assem-
blages referred to Ceratophylletum demersi (STRATIOTION).
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Local stagnant mesotrophic, eutrophic and brackish freshwater bod-
ies are home of rooted floating or submerged macrophytic communities
(POTAMOGETONETEA and POTAMOGETONION) like Potametum
pectinati(e.g. Laghetto Bosco). Assemblages of rooted macrophytes typi-
cal to shallow stagnant freshwaters, probably belonging to RANUNCU-
LION AQUATILIS, have been recorded ca. 40 years ago in some little
ponds near Butera and need to be confirmed and better described. To
ZANNICHELLION PEDICELLATAEDbelong theassociations Najadetum
marinae, recently recorded in some artificial basins of Caltanissetta prov-
ince, and Zannichellietum obtusifoliae, widespread all over the area (e.g.
Macalube di Aragona, Platani river, Morello stream, etc.).

Anthropogenic vegetation

Annual weed segetal communities (PAPAVERETEA RHOEADIS)
represent the most widespread vegetation cover of the area.

Local arable crop fields on neutral sandy-loamy soils are charac-
terisedby Capnophylloperegrini-Medicaginetumciliaris RIDOLFION
SEGETI). This association is common in the coastal and inland areas
of central and southern Sicily subject to thermomediterranean cli-
mate; on base-rich soils it is replaced by two communities framed
intoROEMERIONHYBRIDAE,i.e. Legousiohybridae-Biforetumtestic-
ulatae (inner Sicily: Palermo, Agrigento and Caltanissetta provinces)
and Valerianello dentatae-Medicaginetum scutellatae(Enna province).

The vegetation of local vineyards, orchards and groves is repre-
sented by Diplotaxietum vimineo-erucoidis (FUMARION WIRTGE-
NII-AGRARIAE), very common throughout southern Sicily.

The disturbed places of many towns and cities of the considered
territory host ruderal communities typical to man-made habitats
(CHENOPODIETEA and CHENOPODION MURALIS). Malvo parv-
iflorae-Chrysanthemetum coronarii (HORDEION MURINI) is a win-
tergreen annual weedy and ruderal assemblage which occurs in the
suburban areas subject to mesomediterranean climatic conditions of
all southern and south-eastern Sicily.

The vegetation of abandoned crop fields and frequently burnt
fallows occurring on the calcareous nutrient-rich soils is referred to
the associations Hedysaro coronarii-Lavateretum trimestris (mid and
lower plain of Simeto river), Centauretum schouwii (inner north-west-
ern and central Sicily: e.g. Fiuzza, Madonie Mts., Enna and Caltanis-
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Folded layers of the Trubi formation.

setta provinces) and Convolvuletum tricoloris (mid and low basin of
Simeto river). These tall-herb ruderal communities are framed into
ECHIO-GALACTITION TOMENTOSAE and are substituted by On-
onidoalopecuroidi-Vicietumsiculae(FEDIOGRACILIFLORAE-CON-
VOLVULION CUPANIANI) on the subacid and sandy soils of inner
north-western and central Sicily (e.g. Ficuzza, Caltanissetta province).

The sciaphilous subnitrophilous geophyte-rich fringe vegetation
typical to dense groves and orchards is framed into ALLION TRI-
QUETRIandislocallyrepresentedby Delphiniostaphisagriae-Stellarie-
tum cupanianae (e.g. abandoned olive groves of Mt. Mimiani).

The thermophilous grass-rich anthropogenic vegetation rich in
summer-annual C4 species (DIGITARIO SANGUINALIS-ERAGRO-
STIETEA) which occurs in the annual crop cultures irrigated during
summermaybeascribedto Chrozophorotinctoriae-Kickxietumintegri-
foliae (DIPLOTAXION ERUCOIDIS).

Thenitrophilous annual assemblages of local trampled areas (POLY-
GONO-POETEA ANNUAE and POLYCARPION TETRAPHYLLI) are
ascribedto Crassulotillaeae-Saginetumapetalae(e.g. Adranoand Bronte)
and Trisetario aureae-Crepidetum bursifoliae (e.g. Centuripe).

The thistle-dominated ruderal xerophilous communities of local
overgrazed areas (ARTEMISIETEA VULGARIS, ONOPORDION IL-
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LYRICI)arerepresented by Onopordoillyrici-Cirsietumscabri(Caltanis-
setta)and Phlomidoherba-venti-Nepetetumapuleii;thislattercommunity,
previously reported only for the base-rich soils of the Sicani Mts., also
occurs on the gypsum-rich soils of the hilly areas of Trapani province.

Two ruderal herb- and grass-dominated associations framed into
Artemisietea vulgaris, i.e. Centrantho rubri-Euphorbietum ceratocarpae
(BROMO-ORYZOPSION MILIACEAE) and Euphorbio ceratocarpae-A-
rundinetum plinii(ARUNDION PLINII), often replace the thickets of NE-
RIO-TAMARICETA along the riversides and the riverbeds of the streams
subject to intense and frequent natural and anthropogenic disturbance.

The tall-herb semi-natural perennial vegetation typical to nu-
trient-rich riparian fringes (EPILOBIETEA ANGUSTIFOLII and
CYNANCHO-CONVOLVULION SEPIUM) is locally represented by
Calystegiosylvaticae-Arundinetumdonacis,frequentlyoccurringonthe
disturbed banks of local rivers and water reservoirs under thermo-
mediterranean bioclimatic conditions.

The seasonally flooded nutrient-rich and disturbed riverbeds and
lacustrine banks host summer-annual pioneer communities ascribed
to BIDENTETEA TRIPARTITAE and CHENOPODION RUBRI and,
moreindetail, to Polygonolapathifolii-Xanthietumitalici(widespread,
e.g.Platani, Verduraand Salsorivers)and Polygonoorientalis-Chenop-
odietum rubri (artificial reservoirs of Caltanissetta province).

5.3. Landscape and land use history

The area has been densely inhabited at least since Neolithic, and even
more during Bronze and Iron ages, as testified by of woody (and even grass-
land) cover and the spread of badlands are a consequence of the intense ero-
sion affecting the clayey salty soils since millennia or viceversa. The current
size of badland surfaces may be an issue of the intense deforestation which
took place in this area since Neolithic times. Nowadays completely bare
surfaces and wide landslips are very frequent, not only due to the hostile
chemical and physical properties of the substrate, but also as the unavoida-
ble consequence of too frequent wildfires of wheat fields and pasturelands,
overgrazing, unsustainable ploughing techniques, etc.

The destruction of local vegetation triggers a negative chain reaction:
no plant cover means more water runoff, linear erosion and landslips;
the less the soil, the less the available water for plant roots, the more ero-
sion unearths plant roots and destroys local plant communities.
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In order to mitigate soil erosion and to stop desertification approx-
imately 35000 ha of Eucalyptusforests (mostly E. camaldulensisand E.
occidentalis) have been planted throughout central Sicily between the
1950s and the 1980s. Indeed the results of this activity in terms of soil
protection were often far below expectation; moreover, E. camaldu-
lensis is starting to invade the banks and the beds of local river and
streams, which represent its primary habitat in Australia.

Between the 1950s and the 1980s many dams have been built on
the rivers and the tributary streams of this territory; as a result, the
hydrological and sedimentological regime of the whole area appears
strongly compromised. The resulting articial lakes are used for var-
ious purposes, such as water supply for agriculture, drinking water
(e.g. Naro, Ancipa, Pozzillo, Morello, Nicoletti, Olivo, Disueri, Co-
munelli, etc.) but also for industrial purposes (e.g. production of hy-
dro-electric energy, cooling waters for industrial sites).

Seen as areas of no value, in recent times not only exhausted and
abandones mines, but also many badlands have been heavily man-
umitted and even transformed in illegal waste dumps or tracks for
‘sport” activities such as go-kart and motocross competitions, so that
some rare endemics whose ancestors colonised Sicily during Messin-
ian salinity crisis and had million years to evolve on the island, like
Puccinelliagussoneiand Tripoliumsorrentinoi,arenow threatened with
rapid extinction due to another crisis, the crisis of legality, respect of
nature, intelligence.
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Box 5.1 Heraclea Minoa

Heraclea Minoa (from the ancient Greek ‘Hpdxieio Mwvga = Hérak-
leia Mindia) is located on the southern coast of Sicily, 25 km west of]
Akragas (= Agrigento). It was founded during 6th century BC as an|
outpost of the Greek colony of Selinus on the top of Capo Bianco, a
steep marl cliff dominating the mouth of the river Halycus (= Platani).

After the treaty of 405 BC between Greeks and Carthaginians, it
represented a border town of Akragas, mostly under Punic control
until 202 BC. Heraclea Minoa probably was one of the main naval
stations of the Carthaginians in Sicily during the first two Punic wars;
we hear but little of the city under Roman dominion, and it was aban-|
doned by the beginning of the 1st century AD.

The location of Heraclea Minoa was first identified in the 16th|
century from the Sicilian historian Tommaso Fazello, when the foun-
dations of the walls could be distinctly traced, and the whole site still
abounded with remains of pottery and brickwork. In the early 20th|
century, a VI-V century BC necropolis was discovered. A large-scale
excavation led by Ernesto de Miro, begun in 1950, uncovered V-1
century BC dwellings and a IV century BC theatre.

References

https:/ /en.wikipedia.org/wiki/Heraclea_Minoa

Wilson R.J.A., Leonard A. Jr., 1980. Field survey at Heraclea Minoa
(Agrigento), Sicily. Journal of Field Archaeology, 7(2): 219-239.

140



Itineraries

Box 5.2 Do gypsophilous species really exist?

Since 2016 an international research project led by the universities

of Reggio Calabria (Italy) and Almeria (Spain) is aimed at detecting
plants linked to gypsum substrates.
According to a preliminary list already available, only three spe-
cies occurring in Sicily, i.e. Chaenorhinum exile, Sedum gypsicolaand|
S. ochroleucum subsp. mediterraneum appear to be exclusive of gyp-
sum outcrops, whileeight more (e.g. Astragalus caprinussubsp. huetii,
Brassicavillosasubsp. tinei, Diplotaxiscrassifolia, Echinariacapitatavar.
todaroana, Erysimummetlesicsii, Gypsophilaarrostiisubsp. arrostii, Sca-
biosa parviflora, Sternbergia lutea) clearly prefer it.

Many other species frequently found on gypsum (e.g. Andropogon|
distachyos, Athamantasicula, Elaeoselinumasclepiumsubsp. asclepium),
Ericamultiflorasubsp. multiflora, Hippomarathrumsiculum, Ranunculus
bullatus, Silenefruticosa, Teucriumpolium, Thymbracapitata,etc.) pro-
bably are totally indifferent to substrate chemistry: to colonize other|
bedrocks of the Gessoso-Solfifera Formation outcropping in the near-|
bies, such as limestones and marls, they only need to be calcium-tole-|
rant, just as strict gypsophilous species are. Moreover, many species|
seem to have developed edaphic stress-tolerance to avoid competi-
tion on ‘easier” substrates; interestingly, they belong to genera which|
occur not only on gypsum but also on other “hostile” substrates such
as serpetinites or dolomias (e.g. Alyssum, Erysimum, Fumana, Helian+
themum, Matthiola, Micromeria, etc.).
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Three short walks (approx. 2 km each) on flat or gently sloping
terrain, in the surroundings of Gela: The site includes traits of sandy
beaches and sandy hills, formed by quarzarenitic sands, interrupted
by steep slopes, up to 80 m high, formed by Plio-Pleistocenic eveporit-
ic outcrops, constituted by gypsum, clay and calcareous to calcarenit-
ic conglomeratic rocks. The area is featured, as well, by some still pre-
served sand dunes, up to 120 m high, escaped by chance from being
flattened when, in a recent past, the development of tourism, inten-
sive agriculture and greenhouses for early fruit cultivations modified
the landscape in most of southern Sicily. The occurrence of bronze age
necropolises (culture of Castelluccio), scattered Greek, Roman and Bi-
zantine farmhouses and villages and a fortification system built in the
XVI Century contribute to the local archaeological heritage. The site is
one of the driest of Sicily, the mean annual temperature being 18,3 °C,
with an annual cumulative precipitation amounting to 409 mm. The
coexistence of several lithological substrata, as well as the particular
climatic conditions of this area, gives rise to a noteworthy floristic and
vegetational biodiversity. As matter of fact, a set of N. African species
are here localized, taking part to peculiar vegetation types, some-
times exclusive of this sicilian coast-stretch. The local vegetation in-
cludes psammophilous units (Cakiletalia maritimae, Ammophiletalia
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australis, Helichryso stoechadis-Crucianelletalia maritimae, Malcol-
mietalia), salt-marshes (Sarcocornietea, Phragmito-Magnocericetea),
petro-halophilous scrubs (Crithmo-Limonietea, Pegano-Salsoletea),
spares woods (Quercetalia ilicis), different maquis-types (Pistacio
lentisci-Rhamnetalia alaterni), garrigues (Cisto-Ericetalia), perennial
dry grasslands (Lygeo-Stipetea), annual dry grasslands (Stipo-Bu-
pleuretalia semicompositi, Trachynietalia distachyae, Tuberarietalia).
Trail: Hike 1 - Length: 2,5 km, Hiking time: 40 min., Elevation range:
80 m Hike 2 - Length: 2 km, Hiking time: 30 min., Elevation range: 60
m; Hike 3 - Length: 2 km, Hiking time: 40 min., Elevation range: 60 m.

General description

6.1. The physical setting

The study area is located in SE Sicily, representing the south-west-
ern border of the Hyblaean Plateau, and includes almost flat or gently
sloping areas from sea-level up to 400 m a.s.1.

From a geological point of view, these area hosts a succession of
sediments which filled the so-called Caltanissetta Basin, a Late Mio-
cene-Quaternary foredeep basin located between the southern part
of the Maghrebian-Apennine Chain and the western part of the Hy-
blaean Foreland, which has evolved in time and space following the
advancing chain front, i.e. moving south-eastwards.

The hills of the area are made of ‘Caltagirone sands’ (Selinuntian, i.e.
1.8-1.6 Ma), littoral yellow silty sands with arenaceous lenses, passing
in the upper parts to sands, gravels and red conglomerates, probably
of continental origin, interbedded with travertine levels. At lower alti-
tudes, in stratigraphical continuity with the above-mentioned sands,
Mt. San Giorgio clays outcrop from Mt. S. Giorgio near Caltagirone to
Licata. Going south-west towards Gela, along the valley of the stream
Maroglio and up to present-day coastline, these clays are connected
through a 50-200 cm-thick sandy-silty level with the clayey marls as-
cribed to Geracello Unit (Piacenzian to Selinuntian, i.e. 2.8-1.6 Ma).

The lowlands correspond to marine terraces and present-day
marine and continental (fluvial) deposits dating back to mid Pleisto-
cene-Holocene, like the medium to coarse-grained limestones called
‘Biocalcareniti e calciruditi di Vittoria’, semi-coherent riparian-lacus-
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trine deposits (travertine-like calcarenites and marly limestones), and
several Pleistocene marine terraces made of calcareous sandstones
and conglomerates.

Three are the main water courses of this area are the rivers Dirillo
(the ancient ‘Achates’ of Greeks, 54 km) and Ippari (‘Hipparis’, 28
km), and the stream Maroglio (26 km), a tributary of Gela river.

The coastline is almost entirely made of sandy beaches which give
rise to complex dune systems particularly well developed near Scoglitti.

The most common and important pedological associations occur-
ring in the area are 1) ‘typical xerochrepts + haploxererts + typical and /
or lithic xerorthents (eutric cambisols + orthic luvisols + eutric regosols
and/or lithosols), characterising most of the hills of Niscemi and Calta-
girone, and 2) ‘typical haploxeralfs + typical and/or lithic rhodoxeralfs
(orthic luvisols + chromic luvisols)” corresponding to the plain of Vit-
toria and the area of Santo Pietro near Caltagirone. Moreover, the ped-
ological association ‘typical xerorthents + typical xerochrepts + typical
haploxeralfs (eutric regosols, eutric cambisols and orthic luvisols)” oc-
curs in the foothills of the area of Niscemi just above Biviere di Gela
coastal lagoon. Additionally, two main alluvial soil associations occur
along local watersheds, i.e. ‘typical and/or vertic xerofluvents + typ-

Coastal sand dunes of Manfria (Asparago stipularis-Retametum gussonei), currently
heavily invaded by the W-Australian neophyte Acacia saligna (bottom-right corner).
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ical and/or vertic xerochrepts (eutric fluvisols + eutric and/or vertic
cambisols)” and ‘typical xerofluvents + typical chromoxererts and/or
typical pelloxererts (eutric fluvisols + chromic and/or pellic vertisols).

Considering the available data recorded in the nearest thermo-plu-
viometric stations, the mean annual temperatures of the area range be-
tween 16 °C (Caltagirone and Mazzarino), 17.5 °C (Vittoria) and 18 °C
(Dissueri), while mean annual rainfalls range between 380 mm (Dissu-
eri) and 630 mm (Mazzarino) mm, with 4.5-5 months of drought stress.
The plain of Vittoria is characterized by upper thermo-mediterranean
upper arid bioclimate, while the hilly areas of Niscemi and Caltagirone
are subject to upper dry meso-mediterranean conditions.

6.2. Flora and vegetation

The first botanical investigations on this territory were carried out
during the XIX century by V. Tineo, G. Gussone and two local natu-
ralists, E. Taranto Rosso and X. Gerbino and by N. Citarda and M.
Lojacono-Pojero few decades later. Many papers published between
the 1960s and present day, mostly focused on local annual dry and
perennial grasslands and woody communities (garrigues, maquis
and forest assemblages) significantly improved the knowledge on lo-
cal flora and vegetation.

According to Brullo et al. (1995) this area shall be included in
the Kamarino-Pachynense district and hosts 10 narrow endemics.
Among them, four are exclusive, i.e. Astragalus kamarinensis, Limoni-
umpachynense, Limoniumpavonianumand Linariamulticaulissubsp.
humilis, while 8 more ones also occur in one or more other districts of
S, SE and central Sicily, like Avena insularis (also Agrigentine district),
Helichrysumhyblaeum(alsolbleiMts.), Limoniumhyblaeum(alsoFavi-
gnana on Egadi islands), Muscari gussonei (also Agrigentine district),
Senecioglaucussubsp. hyblaeus(alsolbleiMts.), Serapiasorientalissub-
sp. siciliensis (also Gela and SW Sicily), Stipa gussonei (also SW Sici-
ly), Tuberaria villosissima subsp. sicula (also Gela and SW Sicily). The
local vascular flora counts at least 90 endemic, rare or endangered
taxa: in this district grow approximately 40 different orchid taxa, i.e.
nearly half of those occurring in the whole Sicilian territory, many Si-
cilianendemics,suchas Alliumlehmanniisubsp. lehmannii, Astragalus
caprinussubsp. huetii, Bellevaliadubiasubsp. dubia, Odontitesrigidifo-
lius, Ophrys archimedea, Ophrys caesiella (also Iblei Mts. and Malta),
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Ophryscalliantha, Ophrysdiscors, Ophrysexplanata, Ophrysflammeola,
Ophryslunulata, Ophrysobaesa, Ophrysoxyrrhynchos, Ophryspanor-
mitana, Salsola agrigentina, and many species which are rare or absent
in the other Sicilian districts, like Anthemis abrotanifolia (also Licata),
Cistusclusii(alsoGela), Cyperusalopecuroides, Echinophoratenuifolia
subsp. tenuifolia (also Agrigentine district at Leonforte), Filago aster-
isciflora (also Butera and Agira), Gagea trinervia (also Marina di Noto
andsurroundingsofGela), Helianthemumaegyptiacum, Helianthemum
sanguineum, Helianthemum sessiliflorum, Hippocrepis ciliata, Klasea
cichoracea(also Agrigentinedistrict), Leptochloafuscasubsp. uninervia,
Linummaritimum, Lobularialibyca, Loeflingiahispanica, Malcolmiaafri-
cana, Nonea vesicaria (also SW Sicily), Retama raetam subsp. gussonei
(also SW Sicily and Licata), Rhus pentaphylla (once occurring along
the coasts of NW and SW Sicily), Rhus tripartita (also Linosa), Romulea
melitensis, Seseli tortuosum, Stachys arenaria (also Gela), etc.

Due to high concentration of species of biogeographical and
conservation interest part of the area has been included within two
nature reserves ‘Sugherete di Niscemi’ and ‘Bosco di Santo Pietro’,
managed by the Regional Forest Department and within the regional
Natura 2000 network. Moreover, the area overlaps with the Italian
IPA “SIC 19 Boschi di Niscemi e costa di Gela’.

Zonal vegetation

On the sandy soils between 50 and 250 m a.s.l. the most mature
evergreen oak forest is represented by Stipo bromoidis-Quercetum su-
beris (ERICO-QUERCION ILICIS), an open acidophilous thermo-xe-
rophilous assemblage dominated by cork oak - sometimes together
with Quercus cocciferaand Quercusilex-and characterised by an often
dense broom undergrowth, whose fragments (Niscemi, Caltagirone
at Santo Pietro and Granieri, Mazzarino, etc.), appear quite poor and
degraded from both a structural and a floristic point of view.

Even if thermophilous oak woodland (Oleo sylvestris-Quercetum
virgilianae), which probably represented the final stage of succession
on calcareous and marly substrates, has disappeared in the whole ter-
ritory, many small spots occur in the nearby areas (Mazzarino, Piazza
Armerina, Mazzarrone, Chiaramonte Gulfi, Monterosso Almo, etc.).

Pistacio Ilentisci-Quercetum ilicis (FRAXINO-QUERCION ILICIS),
also known for W Sicily (Marettimo Island, Gorghi Tondi near Maz-
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Coastal badlands of Manfria (Suaedo-Salsoletum oppositifoliae).

zara del Vallo), S Sicily and Iblei Mts., also occurs on the marls at San-
to Pietro, exploiting the particularly humid microclimatic conditions
provided by some canyons.

The area hosts a complex patchwork of evergreen sclerophyllous
communities (OLEO-CERATONION SILIQUAE) issuing from the
chaotic combination of both progressive and regressive succession
processes issuing from land abandonment and fire disturbance: pure
stands of Chamaerops humilis occur in the territory of Niscemi, while
nucleidominatedby Pistacialentiscus, Phillyrealatifoliaand Oleaeuro-
pea var. sylvestris are a common feature in the whole area, especially
within abandoned groves and afforestations. Two peculiar associa-
tions of thermophilous maquis have been recently described in the
surroundings, i.e. Cytiso infesti-Quercetum calliprini near Acate and
Rhamno oleoidis-Pistacietum lentisci at Poggio Racineci near Caltagi-
rone, while at Cava Randello Teucrio fruticantis-Rhamnetum alaterni
colonizes the steep rocky N-facing calcareous slopes and Myrto com-
munis-Pistacietumlentiscioccurs wherethewatertableis very shallow.

Ephedro fragili- Lycietum europaei is a peculiar halo-nitrophilous
assemblage which only occurs between 200 and 300 m a.s.l. It rep-
resents the final community on the steep marly slopes near Calta-
girone, where it is often intermingled - and dynamically connected
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- with the chenopod scrubs of SALSOLO OPPOSITIFOLIAE-SUAE-
DION FRUTICOSAE and the halo-xerophilous perennial grasslands
of MORICANDIO-LYGEION SPARTI.

Thymbro capitatae-Pinetum halepensis (PISTACIO LENTISCI-PIN-
ION HALEPENSIS), a xerophilous pinewood typical to base-rich and
shallow soils, has been detected in many localities of the plain of Vit-
toria, and it occurs between 80 and 300 m a.s.l. within Ippari river ba-
sin. Scattered spots of Aleppo pinewoods still also occurred until 1900s
within the Dirillo river basin (Caltagirone, Licodia Eubea, Vizzini) and
are still present in Tellaro river basin. The native status of these assem-
blages remains uncertain, as local Greek colonies may have introduced
these conifers to satisfy their needs of timber for ship construction.

On lower part of this area, subject to thermo-mediterranean bio-
climate, it is possible to observe several psammo-xerophilous maquis
assemblages; once common on the consolidated dunes of S and SE
Sicily from sea level up to 200 m a.s.l., these communities have been
almost completely wiped out as a consequence of greenhouse cul-
tivation. One of them, Asparago horridi-Retametum gussonei, framed
to PERIPLOCION ANGUSTIFOLIAE, occurs between Licata and
Gela, near Comiso and between Scoglitti and Punta Braccetto, while
the other assemblages are referred to JUNIPERION TURBINATAE:
Junipero turbinatae-Quercetum calliprini occurs at Santo Pietro, Passo
Marinaro near Scoglitti and in the nature reserve ‘Pineta di Vittoria’,
Cytiso infesti-Juniperetum turbinatae characterises the rocky slopes of
the calcareous or calcareous marly hills of Cava Randello and occurs
elsewhere in Sicily (Alcamo in NW Sicily, Torre Salsa and Capo Bi-
ancoinSSicily),whilst Piptatherocoerulescentis-Juniperetumturbinatae
has been recently detected on extremely arid stands on sandy slopes
near Dirillo river (Acate).

As a result of the high fragmentation and intense disturbance af-
fecting forest, pre-forest and riparian communities, mantle communi-
ties are rather widespread. Among them, the most common may be as-
cribedto Cytisoinfesti- Pyretumspinosae(CRATAEGO-PRUNETEAand
PRUNO SPINOSAE-RUBION ULMIFOLII). Small pure stands of Ul-
mus minorand/or Rubus ulmifolius occur along local streamsides, too.

Local outcropping clayey marls give rise to steep and intensely
eroded slopes which host halo-nitrophilous chenopod scrubs ascribed
to Salsoletum agrigentinae (PEGANO-SALSOLETEA and SALSOLO
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VERMICULATAE-PEGANION HARMALAE). This assemblage has
been detected in the territory of Vittoria and Caltagirone and is rather
common throughout the Agrigentine district (Biancavilla, Capodar-
s0, Macalube di Aragona, Villarosa, Centuripe, etc.).

The coastal marly cliffs of Punta Braccetto host Suaedo verae-Li-
moniastretum monopetali. First described for Lampedusa island, this
assemblage has also occurs along the S Sicilian coast (Realmonte and
Porto Empedocle) and near Catania.

On the areas subject to frequent wildfires, cork oak woods are
substituted by garrigues (ONONIDO-ROSMARINETEA and CISTO
ERIOCEPHALI-ERICION MULTIFLORAE) ascribed to Rosmarino of-
ficinalis-Thymbretum capitatae. Thisassociation, firstdescribed at San-
to Pietro near Caltagirone, also occurs elsewhere in SE Sicily (Scoglit-
ti, near Capo Passero, Pachino), on Pantelleria island and on several
gypsum-rich sites of S Sicily, while Thymbro capitatae-Helichrysetum
barrelieri only occurs in SE Sicily (Caltagirone, Niscemi, Eloro, Ma-
rina di Noto and Vendicari). These assemblages often represent the
edaphic climax wind-exposed ridges and are quite common in crop
fieds abandoned since long time, too.

On the consolidated dunes of Ippari basin and Santo Pietro occurs
Hyparrheniopubescenti-Helianthemetumsessiliflori,apsammophilous
garrigue issuing from the degradation of Rosmarino officinali-Cori-
dothymetum capitati and Junipero turbinatae-Quercetum calliprini.

The perennial grasslands occurring on the steep, rocky and fre-
quently disturbed slopes on the marls of Granieri near Caltagirone
are ascribed to Seselio tortuosi-Ampelodesmetum mauritanici, wide-
spread under mesomediterranean climatic conditions on the sub-
strates of ‘Gessoso-Solfifera’ formation of the Agrigentine district
and near Messina. Local impoverished examples of Astragalo huet-
i-Ampelodesmetum mauritanici occur under thermo-mediterranean
bioclimate; this community obvious in S Sicily, mostly occurring on
lithosols issuing from calcareous, marly and gypseous outcropping
rocks and dynamically connected with both Thymbro capitatae-Pine-
tum halepensis and Rhamno oleoidis-Pistacietum lentisci.

The garrigues ascribed to Cistetum salvifolio-clusii often represent
the edapho-xerophilous climax on the well-drained soils deriving
from sandy limestones colonising the sunny and mostly S-facing slo-
pes of the lower part of Ippari river basin.
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Evaporitic hills with Moricandio-Lygeion sparti and Echio-Galactition vegetation.

Under thermomediterranean climate the perennial grasslands of
AMPELODESMION MAURITANICI give room to HYPARRHENION
HIRTAE, locally represented by the widespread association Hyparrhenie-
tumhirto-pubescentisandby Stipogussonei-Hyparrhenietumhirtaeacom-
munity endemic to this area and to few localities of SW Sicily. Eryngio di-
chotomi-LygeetumspartiMORICANDIO-LYGEIONSPARTI)islocalised
on marly clayeys slopes under thermo-mediterranean bioclimatic condi-
tions. The above-mentioned perennial grasslands are often intermingled
with therophytic ephemeral subnitrophilous prairies which may be re-
ferred to STIPION RETORTAE, reported for Cava Randello.

Under thermo-mediterranean bioclimatic conditions, overgra-
zing favours the prevalence of assemblages dominated by perennial
Apiaceae and Poaceae and framed into ASPHODELETALIA RAMO-
SI and CHARYBDIDO PANCRATII-ASPHODELION RAMOS]I, such
as Thapsiogarganicae-Feruletum communis(Vittoriaand Caltagirone)
common on the marly-clayey soils of southern, central-eastern and
south-easternSicily,and Cachryopungentis-Hyparrhenietumhirtae,on
sandy soils between 100 and 400 m a.s.L.

As for annual dry psammophilous grasslands (HELIANTHEME-
TEA GUTTATAE), the ephemeral assemblages linked to consolida-
ted fossil dunes sheltered from salt-spray are framed into the alliance
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FILAGINI ASTERISCIFLORAE-LINARION HUMILIS, here repre-
sented by twoassociations. Evacoasterisciflorae- Tuberarietum siculae,
which occursin the gaps of Stipo bromoidis-Quercetum suberis(Piazza
Armerina, Niscemi and Caltagirone), while Alkanno tinctoriae-None-
tum vesicariae has been observed at Vittoria, where it colonises the
nutrient-rich and moderately disturbed flat gaps within Junipero tur-
binatae-Quercetum calliprini.

The therophytic vegetation occurring on coastal dunes under
salt-spray influence (ALKANNO-MARESION NANAE) is referred
to Vulpiomembranaceae- Leopoldietumgussonei,stronglyreduceddue
to the destruction of its habitat, now almost totally occupied by gre-
enhouses, and it occurs (perhaps we should better say it used to oc-
cur)inthegapsof Hyparrheniopubescenti-Helianthemetumsessiliflori
(Macconi di Gela, basin of Ippari river, Scoglitti, Cava Randello, Ma-
rina di Ragusa, Donnalucata and Capo Passero).

On shallow skeletal base-rich soils (limestones and marly lime-
stones) Thero-Sedetum caerulei(TRACHYNION DISTACHYAE) may
be observed, often intermingles with HYPARRHENION HIRTAE xe-
rophilous perennial grasslands.

On marly substrates, the gaps of Vittoria pinewood stands are fre-
quently colonised by subhalophilous therophytic swards referred to
Onobrychidocaput-galli-Psiluretumincurvi(PLANTAGINI-CATAPO-
DION BALEARICI).

Vegetation of cliffs, walls and screes

Neither published relevés nor any general information is available
on the local plant communities occurring in those habitats.

Hydro-hygrophilous vegetation

The water quality, the morphology and the regular flux of the
rivers and streams of the area are prone to huge human pressure.
Most of the disturbance factors are connected with local agriculture
(e.g. high input of fertilisers, pesticides, intense water pumping), and
many illegal activities, such as waste dumping and land filling along
the streamsides, sediment withdrawal and burning of the plastic ma-
terials of disused greenhouses in the streambeds, etc.

The riverbeds and the riverbanks of local water courses must have
hosted riparian gallery forests (ALNO GLUTINOSAE-POPULETEA
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ALBAE). Some remnant examples of such vegetation occur on the hi-
gher part of Dirillo river basin, not far from the considered area, and
may be ascribed to two different associations, i.e. Roso semperviren-
tis-Populetumnigrae(POPULION ALBAE)and Platanoorientalis-Sali-
cetum pedicellatae(PLATANION ORIENTALIS). Alluvial willow-do-
minated scrub communities, ascribed to Salicetum albo-pedicellatae
(SALICETEA PURPUREAE and SALICION PEDICELLATAE) have
been recorded within Cava Randello and along Torrente Caltagirone.

Additionally, some fragments of pioneer open thermo-hygrophilous
thicketsascribedto Tamaricetumgallicae NERIO-TAMARICETEAandTA-
MARICION AFRICANAE), very common along the muddy streamsides
and gravelly streambeds of central and southern Sicily, have been recor-
ded in locality Zotte near Santo Pietro and along the Dirillo river. Due to
the strong mechanical disturbance and frequent wildfires affecting local
streams, the above-mentioned woody riparian communities are often sub-
stituted by ruderal communities characterised by the dominance of Dittri-
chiaviscosa, Hypericumtriquetrifoliuumand Ononisnatrixsubsp.ramosissima
(BROMO-ORYZOPSION MILIACEAE), or by species-poor reed-domina-
tedcommunitiesreferredto Phragmitetumcommunis(PHRAGMITO-MA-
GNOCARICETEA and PHRAGMITION COMMUNIS) or to Calystegio

Mt. San Nicola badlands, a very important stratigraphic reference (Global Stratotype
Section and Point -GSSP- of the Gelasian Stage/Age), colonized by the Phagnalo an-
notici-Lygeetum sparti.
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sylvaticae-Arundinefumdonacis(EPILOBIETEA ANGUSTIFOLIIland CY-
NANCHO-CONVOLVULION SEPIUM). Another helophytic species-po-
or community occurring at cava Randello, to be referred to PHRAGMI-
TION COMMUNIS, is dominated by Sonchus maritimus.

Although this area hosts several species commonly linked to tem-
poraryponds,suchas Centauriumpulchellum, Juncusarticulatus, Men-
thapulegium, Ophioglossumlusitanicum,etc.,novegetationdataareso
far available on the eventual presence of communities belonging to
ISOETO-NANOJUNCETEA and ISOETION.

Anthropogenic vegetation

Raphano raphanistri-Erucetum sativae (FUMARION WIRTGE-
NII-AGRARIAE) represents the most common weed assemblage of
horticultural crop fields (mostly legumes), between 150 and 250 m
a.s.l.,while Amarantholividi- Eragrostietumbarrelieri( DIPLOTAXION
ERUCOIDIS) characterises the sandy soils of the vineyards of Santo
Pietro near Caltagirone.

As for the ruderal assemblages ascribed to HORDEION MURINI,
Hordeoleporini- Erodietum acaulis, observed at Santo Pietro, occurs on
clayey acid soils under meso-mediterranean bioclimatic conditions
and it has been observed up to 1.000 m a.s.l. on Nebrodi and Iblei
Mts., while Hordeo leporini-Carduetum argyroaeprefers nutrient-rich
soils at lower altitudes and has been observed at Gela and Niscemi,
were it colonises arid and wind-exposed disturbed places such as
roadsidesorstone/rubbleheaps. Malvoparviflorae-Chrysanthemetum
coronarii, common on clayey soils between 50 and 350 m a.s 1., prefers
the abandoned sunny areas previously subject to intense disturbance
or overgrazing, has been observed at Santo Pietro and it also occurs
on Lampedusa island and elsewhere in SE Sicily.

ECHIO-GALACTITION TOMENTOSAE is locally represented by
twodifferentassociations. Linariohumilis- Euphorbietumterracinaeisa
thermophilous community occurring on the sandy soils of the fossil
dunes of Santo Pietro, Niscemi and Piazza Armerina; rich in ruderal
and xero-nitrophilous herbs, it mostly occurs in fallows or undistur-
bedfieldmargins. Convolvulopentapetaloidi-Carduetumcorymbosi,ob-
served at Santo Pietro near Caltagirone and elsewhere on Iblei Mts.,
occurs on base-rich deep soils (between 100 and 550(700) m a.s.1., mo-
stly on cereal crop fields subject to seasonal grazing.
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Acanthomollis-Smyrnietumolusatril ALLIONTRIQUETRI)islinked
to nutrient-rich soils and shady places, preferring particularly dense
tree canopies. It frequently occurs in SE Sicilian carob groves and was
found under dense, yet disturbed cork woodland at Niscemi.

Local sheepfolds and manure heaps are characterised by Silybo
mariani-Urticetumpiluliferae(SILYBOMARIANI-URTICIONPILULI-
FERAE), a (sub)xerophilous and hypernitrophilous ruderal commu-
nity recorded in the plain of Vittoria.

6.1. Landscape and land use history

The most ancient traces of human presence in this territory date
back to upper Palaeolithic-early Mesolithic (locality Terrana near Cal-
tagirone). Numerous findings testify the diffuse human presence in the
whole area (Niscemi, Caltagirone, Comiso, Vittoria, Acate, Santa Croce
Camerina, Pozzallo, etc.) during Bronze Age and during the so-called
culture of Castelluccio (2200-1450 BC). Those people may be identified
with Sicanians, who settled small villages made of straw huts and lived
with hunting and agriculture. Around XIII BC they gradually turned
their villages into fortified settlements, probably to protect themselves
against Siculi, who pulled them back towards inner and higher areas.

Near Caltagirone the site of Sant’Ippolito seems to have been con-
tinuously inhabited from Neolithic times until the arrival of Greeks,
whilst another pre-existing settlement, located at Monte San Mauro,
was not abandoned and became a ‘Siculo-Hellenic’ village.

Many coastal sites of this area, like Pozzallo, may have played an impor-
tant role as emporiaboth for Phoenicians traders and the first Greek settlers.

During VIII-V centuries BC, under the influence of the mighty
Rhodian-Cretan colony of Gela, the countryside of Niscemi was den-
sely inhabited and cultivated, hosting many farms and rural villages.

In the meanwhile (598 BC), Syracuse founded Kamarina on the
hills close to the mouth of Hipparis (now Ippari) river, and transfor-
med the pre-existing coastal swamp into a large canal port. Kamarina
became soon an autonomous city, experiencing alternate phases of in-
fluence from Siracusa or Gela. Since 424 BC it received and exported
to the whole Greek world the abundant products (barley, wheat, oil,
wine, etc.) of the Siculo-Hellenic city of Morgantia.

Conflicts between Gela and Syracusa and between Greeks and
Carthaginians lasted almost 250 years, and finally caused a signifi-
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cant decrease of human presence at Niscemi, were most of the farms
were abandoned, and at Kamarina, weakened and frequently plun-
dered and almost completely destroyed by Romans on 258 BC to pu-
nish its fidelity to Carthage. There still was a little village there during
III-I centuries BC, but soon after the construction of the new port at
Kaukana (Punta Secca) during Empire period, its inhabitants settled
there or migrated towards the close inland areas.

A thermal bath close to the source of Diana near Comiso (II cen-
tury BC) suggests the presence of a village in the surroundings,
perhaps populated by people survived to the destruction of the Sicu-
lo-Hellenic town of Kasmenai, near Buscemi, in 212 BC, punished for
its alliance with Carthage.

Roman presence if documented also near Caltagirone, Vittoria (II
century AD) and Cava d’Ispica, whose ancient name, Spaccaforno,
probably issued from a Roman farm called Hyspicae fundus.

Recent archaeological surveys suggest that the territory of Nisce-
mi was continuously inhabited between III to IX centuries AD, as
testified by the rural village of Plaga Calvisiana and by the findings
of locality Pitrusa, hosting a ‘mansio’ (= horse-change station with
resting rooms), a thermal complex and several food provisions stores
(II-VII AD). Notwithstanding the diffuse presence of rural farms on
the plains and buildings along the coast all over this territory, by the
end of Roman dominion the hilly inland must have still appeared as
a wide and almost continuous forested area, the so-called ‘Saltus Ka-
marinesis’, covering most of the western slopes of Erei and Iblei Mts.
and the Ippari river basin.

Under Byzantines local people preferred to move away from the
coastal areas, so that many abandoned Siculo-Hellenic villages and
necropolis were ‘re-cycled’” becoming troglodytic towns. The few
remnant villages, like the rural settlement of Comicio (= Comiso) and
the small coastal town of Kamarina, were besieged, destroyed and
re-built by Arabs. Although the conquerors encountered a stronger
opposition than in Vallis Mazarae (central-western Sicily), they foun-
ded many new rural villages like Odicrillo (near Acate), and fortres-
ses, like Fat al-Nascim (= elm pass), now Niscemi, and Qal’at al Jartin
(= the fortress of the jars), Caltagirone, and, above all, they achieved a
profound revolution of both land property and cultivation practices:
immense Jatifundiawere divided into little lots, cereal crop cultivation
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and breeding were carried out only on suitable areas, oil production
was enhanced, new tree cultures such as carob trees, mulberries, pi-
stachios and hazelnuts were introduced, dry stonewall terraces were
built in order to cultivate along slopes avoiding soil erosion, wide
public areas were left untouched for wood regeneration, etc.

Between XI and XIII centuries, perhaps due to the earthquake of
1169 of Catania (Magnitudo 6.6), more probably as a consequence of
increasingly humid climatic conditions, many villages near the coast
and the rivers are abandoned, like Niscemi, Odicrillo near Acate, Ka-
marina and another one near Pozzallo. In the meanwhile, Caltagirone
became more and more powerful, owning fertile and intensively cul-
tivated lands and very large forested areas, donated by Norman kings
as a reward for helping during the siege of the Arab fortress of Judica.

After more than a century of civil wars, conflicts and uncertainty,
most of the area was included in the county of Modica, whose lords
(Chiaramonte family: 1296-1392; Enriquez Cabrera family: 1392-1816)
turned small rural villages, like Comiso and Casale di Biscari (now
Acate), into towns, and the small port of Pozzallo into a ‘caricatore’,
i.e. a commercial port provided with warehouses to store huge quan-
tities of merchandise, with ditches able to contain hundreds of tons
of wheat, with piers and slipways to ship all these products. Since
1550 the Enriquez Cabrera family undertakes the massive colonisa-
tion of the western part of the county: Vittoria is founded on 1607
in the locality Bosco Plano (‘flat wood’). In that period Caltagirone
reaches its economic and cultural acme: between XV-XVII it counted
20.000 inhabitants, 10% of them devoted to pottery production. In the
meanwhile the Branciforte, lords of Niscemi and Mazzarino, promo-
ted the resettlement of the site of Niscemi, whose town was officially
founded on 1599 and populated during XVII century.

In the following centuries the close woodlands represented an im-
portant (if not the only) resource for many towns of this territory,
namely Niscemi, Mazzarino and Caltagirone, and any use of forest
goods (e.g. gathering of wood, mushrooms, wild vegetables and
berries; coppice turns; cork bark harvesting timing and turn; game
hunting season; amount of browsing domestic herbivores, etc.) was
inspired to criteria of sustainability.

The period between XVI and XVII centuries was very hard for lo-
cal people due to impressive series of fatalities such as recurrent out-
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Views from Niscemi Cork-oakwoods (Sughereta di Niscemi), on Quaternary inland
dunes: Stipo bromoidis-Quercetum suberis and Cisto-Ericion garrigues.
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breaks of black plague, famine events, grasshopper invasions, floods,
culminated on 1693 with the terrifying earthquake (Magnitudo 7.4)
which shook the entire island destroying all the towns of SE Sicily.

Vittoria, born to produce wine, fulfilled for almost three centuries
its vocation: its different qualities of ‘black wine” are soon appreciated
and exported, and Scoglitti becomes a commercial port from where
wine an other agricultural products are sent to Malta.

As a result of the suppression of feudalism (1816) the county of
Modica is abolished, and Vittoria and Pozzallo experience an even
faster economic and demographic explosion. The permission to culti-
vate previously demanial lands, divided into small lots and assigned
to privates, attracts lots of persons from the surrounding area. After
centuries of complying with strict rules aimed at the sustainable use
of forest resources, people felt free to find the most rentable way to
use their own piece of land. As a result, local woodlands underwent
rapid and severe reduction and fragmentation: within few decades
large areas of Quercus suberor Pinus halepensis woodland were com-
pletely wiped out. As for the territory of Caltagirone, at the beginning
of 1900s only 5000 ha of cork-oak woods remain.

At the end of XIX century viticulture experiences a deep crisis due
to phylloxera and to the unfavourable international economic sce-
nario. Local farmers are obliges to make difficult choices to survive:
within a few decades they replaced vineyards with gardens, and by
the end of 1950s they grew vegetables into greenhouses. With ups
und downs, intensive and specialized agriculture (mostly tomatoes)
opened a new phase of economic development, deeply modified the
social structure and the welfare of the local community, and changed
forever the natural and natural landscape of the area. The whole area
is currently populated by nearly 190000 people (Vittoria: 60000, Cal-
tagirone: 38000, Niscemi: 28000, Pozzallo: 19000, Mazzarino: 12000,
Acate and Santa Croce Camerina: 11000). During last decades we re-
cord the recover of vineyards with the production of the famous red
wine ‘Cerasuolo di Vittoria’, issuing from the mixture of two local
vine races, Nero d’Avola (or ‘Calaurisi’) and Frappato.

Due to the deep crisis of Italian cork market, overwhelmed by
Portuguese, Spanish and Moroccan production, by the end of 1950s
cork oak woods definitely lost their economical importance. No more
considered as a precious renewable resource and far less rentable
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than greenhouses, artichoke fields and vineyards, most of the rem-
nant woods and shrub communities were converted into cultivated
lands. The few nuclei left are currently fragmented, degraded and
self-renovation impossible due to frequent arsons and overbrowsing,
altered by Eucalyptus camaldulensis plantations, menaced with the
spread of illegal activities (waste dumping, abusive building) even
within officially strict protected areas.

The highest attention should be paid to preserve last spots of wo-
odland, shrubland, perennial and the annual dry grassland, which
are not only important for their noteworthy biological heritage, but
for the ecological services they provide (air quality, carbon storage,
regulation of hydro-geological cycles and food chains, mitigation of
geo-morphological processes, etc.), significantly improving the qua-
lity of life of local people and preventing them from environmental
disasters such as recent floods.
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Box6.15iciliangeology:a ‘muse’fortheinterpretationof NeoA
gene global changes

Sicily represents a key site to understand what happened on the global
scale during the Neogene, whose ages between 7.246 and 1.806 million|
years ago (Ma) are more or less intimately linked with island’s geography.

The Messinian (after Messina, whose evaporites are of the same
age) is the last age of the Miocene. Around 6 Ma, the Messinian salinity
crisis brought about repeated desiccations of the Mediterranean Sea.
The Zanclean (after Zancle, the ancient Greek name for Messina)
is the earliest age on the Pliocene. The Global Boundary Stratotype|
Section and Point (GSSP) for the Zanclean is located near the ruins of]
Heraclea Minoa in S Sicily.

The Piacenzian is the latest age of the Pliocene. The GSSP for the
Piacenzian stage is at Punta Piccola in S Sicily.

The Gelasian is the earliest age of the Pleistocene. It is named af-
ter Gela: its GSSP is located at Monte Sant Nicola near the city. Here|
are recorded some key changes in Earth’s climate, oceans, and bio-
ta: during the Gelasian the Northern Hemisphere ice sheets began
to grow, glacations started and the last remnant populations of the|
warm temperate broadleaved mixed forests disappapeared (Carya,
Cathaya, Engelhardtia, Liquidambar, Pterocarya, Tsuga, Zelkova, etc.).

References

https:/ /en.wikipedia.org/wiki/Gelasian
https:/ /en.wikipedia.org/wiki/Messinian
https:/ /en.wikipedia.org/wiki/Piacenzian
Bertini A., 2010. Pliocene to Pleistocene palynoflora and vegetation
in Italy: State of art. Quaternary International, 225(1): 5-24.

Cita M.B., Pillans B., 2010. Global stages, regional stages or no stages
in the Plio/Pleistocene? Quaternary International, 219(12): 6-15.

Gibbard P.L., Head M.]., Walker M.].C. & the Subcommission on|
Quaternary Stratigraphy, 2010. Formal ratification of the Qua-|
ternary System/Period and the Pleistocene Series/Epoch with|
a base at 2.58 Ma. Journal of Quaternary Science, 25(2): 96-102

165



Itineraries

Box 6.2 Theend ofcorkexploitationandmanufacturinginSicA
ily and its ecological consequences

Probably Quercus suber, the cork oak, once formed mixed woo-
dlands with Q. pubescensand became dominant only where it was fa-
voured by men interested on cork production and on cork oak ecosy-
stem services (fuelwood, grazing areas, mushrooms, game, etc.).

During last decades the global crisis of cork market induced the
abandonment of most of the productive areas of the island (Nebrodi
and Madonie Mts., Niscemi and Caltagirone in SE Sicily) after centu-
ries of exploitation; along with the use, also specific know-how fades,
and nowadays cork extraction is mostly done by Moroccan workers.

The yearly amount of cork production depends on both the natu-
ral rythms of the plant (the first extraction should be done when the
trees are 16-20 years old, the following ones every 9-12 years) and
on periodical human interventions on cork wood structure (coppices
and stands with dense undergrowth produce less cork than periodi-
cally regularly managed high forest).

Hence, the survival of Sicilian cork forests depends on more ade-
quate marketing strategies for cork products and on the re-adoption|
of sustainable management practices: during last decades too frequent]
cork gathering and wildfires severely compromised cork quality and
exposed the trees to parasytic attacks and to extreme climatic events.
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VII
Nebrodi Mts.

Itineraryl - Monte Soro
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1580 m

The Nebrodi mountains consist of a series of reliefs, on average 1500
m high, aligned from east to west, with steep flanks and rounded peaks.
Monte Soro (1847 m) is the highest elevation of Nebrodi Mts. and it is
formed by Cretaceous flyschoid outcrops, subdivided into two mem-
bers: a clayey-calcareous lower member and a clayey-arenaceous upper
member. The elevation favours the condensation of moisture and the
smooth morphology, along with the abundance of clay deposits, favours
the development of luxuriant beechwoods and small wetlands, masking
the “Mediterraneaneity” of the context and conferring to the landscape a
temperate nuance. We will walk in a patchwork of beechwoods (Geranio
striati-Fagion), mountain pasturelands (Cirsietalia vallis-demonis, Holos-
choenetalia and Poetalia bulbosae) and small lakes (some of which artifi-
cially enlarged) colonized by helophytic and aquatic vegetation. Traces of
traditional land uses are still very evident (“Hudelandschaft”, influenced
by large herbivores) and, every now and then, we will also enjoy scenic
views on Mt. Etna and on the Tyrrhenian Sea, with the Aeolian Islands.
Trail: Length: 15 km round trip, Hiking time: 7 hours, Elevation range: 400 m.
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General description

7.1. The physical setting

The Nebrodi Mts., also called Caronie, represent the central part of
the northern Sicilian chain are located between the crystalline massif
of Peloritani Mts., corresponding to the NE edge of the island, and the
Madonie Mts. to the west. Geographers classically identify the river
Pollina as the limit with Madonie, while to the east the limit with Pelo-
ritani Mts. il marked by two streams named Timeto and Roccella, the
latter being a tributary of the Alcantara River (Picone et al. 2003).

They form a sinuous and almost regular and continuous and rath-
er steep ridge facing the Tyrrhenian sea, with many peaks going be-
yond 1500 m a.s.l., like Serra di Baratta near Floresta (1395), Pojum-
moru or Monte del Moro (1433), Serra del Re (1754), Mt. Soro (1847),
Poggio Tornitore (1571), Mt. Pelato (1567), Mt. Pomiere (1544), and
Mt. Castelli (1566) near Mistretta. Many other peaks lay outside the
above-mentioned ridge, such as Pizzo Fau (1686 m.), Serra Pignata-
ro (1661), Mt. Trearie (1609), Monte Sambuchetti (1558), Rocche del
Crasto (1315) and Mt. Cuculo (1301).

Lago Maulazzo in early spring, surrounded by the Ilici aquifolii-Quercetum cerridis
(Geranio striati-Fagion).
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Nebrodi Mts. have a more gentle silhouette if compared with the
harsh, roughed forms of the Peloritani Mts. In fact, they form a large,
massive mountain range whose peaks are more rounded and reach
higher elevations probably because they are more resistent to erosion.
Another remarkable feature of local landscape is given by the almost
regular occurrence of furrows separating into apparently regular sec-
tors its northern slopes and giving origin to short streams flowing
northwards down to Tyrrhenian Sea.

From a geologic point of view, Nebrodi Mts. are mostly made of
acidic rocks belonging both to the Kabilian-Peloritan-Calabrian and
the Apenninic-Maghrebian belts. The former belt includes imbricate
sheets of Palaeozoic metamorphic and igneous rocks (Aspromonte
and Mandanici Units) and Mesozoic sedimentary covers, which can
be observed in the NE sector of the Nebrodi Mts., in the area between
Capo d’Orlando and Patti. The Apenninic-Maghrebian belt formed
during Miocene and is made up of imbricate sheets of Mesozoic-Ter-
tiary rocks. Its structurally highest units are derived from the defor-
mation of the distal pre-orogenic domain, the so-called ‘Sicilide Unit’,
including the following geological formations: 1) ‘Monte Soro’ (early to
late Cretaceous, 100-66 Ma) mostly made of marly clays, marls, argil-
lites, slightly metamorphic sandstones and conglomerates, it is by far
the most represented rock outcropping all over the highest part of the
massif (e.g. Portella Femmina Morta, Portella Miraglia, Mt. Soro, Piz-
zo Antenna, Serra del Re, Poggio Tornitore, etc.); 2) “Argille Scagliose
Superiori’ (early Cretaceous, 146-100 Ma): mainly consisting of marly
clays and dark grey marls, also common on the top of the Nebrodi
Mts.; 3) “Troina’ (late Cretaceous-early Miocene, 70-20 Ma), made of red
or green varicoulour clays with intercalations of metamorphic pebbles,
sands and marls, mostly occurring on the southern slopes of the massif.

During late Oligocene-early Miocene (30-20 Ma), the Kabilian-Pe-
loritan-Calabrian belt started to trust over the underlying Apennin-
ic-Maghrebian belt, as testified by the presence of Trubi and evaporitic
sediments near Sambughetti. From this process issue other frequent
outcropping rocks, which have been interpreted as early foredeep de-
posits, such as the following units: 4) ‘Nicosia’ (early Miocene, 23-16
Ma), mostly made of dark grey varicolour clays with coarse quartz
blocks or stones, widespread on the southern part of the chain, 5) ‘Nu-
midian Flysch’ (early Miocene, 23-16 Ma) and 6) “‘Maragone’ (late Oli-
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gocene-early Miocene, 30-20 Ma): siltites, argillites, quartz sandstones
and, cropping out in NW Nebrodi, or as early thrust-top basin deposits,
such as the following units: 7) ‘Flysch of Reitano’ (Langhian-Serraval-
lian, 16-11.6): sandstones, shales and conglomerates, marls interpreted
as turbidites; 8) ‘Calcarenites of Floresta’ (late Burdigalian-Langhian,
18-14 Ma) and 9) ‘Stilo-Capo d’Orlando’ (late Oligocene-early Burdiga-
lian, 30-20 Ma): mixture of mostly acidic metamorphic rocks character-
ising wide surfaces of the NE and E part of the chain.

As concerns the water courses flowing on the northern slopes of
Nebrodi Mts. (from west to east: Tusa, Santo Stefano, Caronia, Furi-
ano, Inganno, Rosmarino - the longest, 30 km - Zappulla, Naso and
Timeto), they all are streams subject to strong seasonality, while the
majority of those which flow down from the southern slopes, like
the rivers Simeto (113 km), Alcantara (53 km) and its main tributary
Flascio, have an almost regular water flux. Plenty of springs, rivu-
lets, montane lakes, permanent (called ‘urii’) and temporary (called
‘margi’) ponds, like Biviere di Cesaro, Trearie, Pisciotto or Batessa,
Quattrocchi, Campanito, Cartolari or Piperni, Zilio, Minchionzo (!)
etc., positively affect local species- and habitat-richness. In the area
also two artificial lakes occur: Maulazzo and Ancipa.

The most common soil association on the Tyrrhenian part of the
chain is the following ‘typical xerochrepts + typical haploxeralfs +
typical and/or lithic xerorthents (= eutric cambisols + orthic luvisols
+ eutric regosols and /or lithosols)’, while the mixture ‘typical xerum-
brepts + typical xerochrepts + typical haploxeralfs (= eutric cambisols
+ orthic luvisols)’ is the most represented on the top of the massif.
Moreover, The association “typical xerorthents + typical and/or ver-
tic xerochrepts (= eutric regosols + eutric and/or vertic cambisols)’
is typical to flysch outcrops, while a soil assemblage with ‘lithic xer-
orthents + typical and/or mollic haploxeralfs + typical xerochrepts
(= lithosols + orthic luvisols + eutric cambisols)’” characterises wide
areas near Capizzi, Mistretta, Pettineo and Reitano.

A complex of ‘typical xerorthents + typical and/or vertic xero-
chrept + typical and/or vertic xerofluvents and/or typical chrmo-
moxererts and /or typical pelloxererts (= eutric regosols + eutric
and/or vertic cambisols + eutric fluvisols and/or chromic and/or
pellic vertisols)” dominates the slopes located at the SW-S limit of the
massif near Nicosia,, while ‘typical xerochrepts + vertic xerochrepts +
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Small lake colonized by the Ranunculo saniculifolii-Callitrichetum brutiae (Ranuncu-
lion aquatilis).

typical chromoxererts and/or typical pelloxererts (= eutric cambisols
+ vertic cambisols + chromic and/or pellic vertisols)” prevail at the
S-SE limit of Nebrodi Mts.

Three soils assemblages occur on few scattered areas character-
ised by calcareous outcropping rocks, i.e. ‘rock outcrop + xerorthents
(=rock outcrop + lithosols)” near Alcara Li Fusi and San Fratello, ‘lith-
ic xerothents + rock outcrop + lithic haploxerolls (= lithosols + rock
outcrop + eutric regosols)” at Cerami and ‘lithic xerorthents + rock
outcrop + typical and/or lithic xerochrepts (= lithosols + rock outcrop
+ eutric cambisols)’ near Floresta.

The association ‘typical xerorthents + andic xerochrepts + ultic
haploxeralfs (= eutric regosols + eutric cambisols + orthic luvisols)’
only occurs along the Flascio watershed, while a miaxture of “typi-
cal and /or vertic xerofluvents + typical and/or vertic xerochrepts (=
eutric fluvisols + eutric and/or vertic cambisols)” issues from alluvial
sediments along the coast and in the bottom of some inner valleys.

Depending on altitude, the localities included in this area are sub-
ject to 3 to 5 months of drought stress. The southern sector appears less
rainy (at Troina, Nicosia and Cesaro the mean values of annual rain-
fall amount are 633, 741 and 785 mm respectively vs. 948 mm at San
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Fratello and 1273 mm at Floresta). Based on locally available climatic
data, San Fratello is the warmest and Floresta the coldest recording
station: the mean annual temperatures range between 10.0 and 15.0 °C,
the mean values of the coldest month (January) between 2.0 and 7.5
°C, that of the warmest month (July or August) between 19.0 and 23.6.

The coastal sector of NE Sicily is subject to upper thermomedi-
terranean lower to upper sub-humid bioclimate, while the Tyrrhe-
nian slopes of Nebrodi Mts. are characterised by a steep gradient of
humidity conditions, ranging from upper subhumid to lower humid
mesomediterranean (300-750 m a.s.l.), to lower and upper subhumid
supramediterranean (750-1100 m a.s.l.), to lower humid supramedi-
terranean conditions on the top of the range. The southern slopes of
the massif are drier and mostly exhibit an upper dry and lower sub-
humid mesomediterranean bioclimate.

7.2. Flora and vegetation

According to the phytogeographic subdivision proposed by Brullo
et al. (1995), this area corresponds to Nebrodense District, and is home
of several narrow endemics, such as Carduus rugulosus (probably ex-
tinct), Fraxinusexcelsiorsubsp.siciliensis, Maluscrescimannoi, Petagnaea
gussonei, Pyrusciancioi, Pyrusvallis-demonisand Salixnebrodensis. With
the only outstanding exception of Petagnaea, belonging to a genus of
probably ancient origin, all the other species should be considered as
neo-endemics, confirming the common biogeographic pattern of low
endemism-rate on siliceous substrates. On the other hand, the combi-
nation of high water input due to local rainfall regime and the preva-
lence clayey soils makes this area a cradle for many species which do
not occur or are very rare elsewhere in Sicily, aquatic plants such as
Callitrichehamulata, Callitrichelenisulca, Persicariaamphibia, Potamogeton
filiformis, Potamogetonperfoliatus,Spirodelapolyrrhiza, Utriculariaaus-
tralis, Wolftia arrhiza, or hygrophilous herbs and grasses taking part to
the perennial communities colonizing the borders of local numerous
permanentponds,like Alopecurusaequalis, Carexdigitata, Carexintrica-
ta, Cerastium dubium (probably extinct), Epipactis palustris, Equisetum
palustre, Sparganium emersum, etc.. Also local forest communities host
many exclusiveorrareplants,suchas Arabispseudoturritis, Aristolochia
clematitis, Circaealutetiana, Gagealutea, Glechomahirsuta, Polygonatum
gussonel, Rhynchocoryselephas,Stachyssylvatica, laxusbaccata,etc.More-
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Biviere di Cesaro: The muddy borders of the montane lakes are colonized by the Eleo-
charido palustris-Sparganietum neglecti (Glycerio-Sparganion).

over, local meso-xerophilous pasturelands host the only known Sicil-
ian populations of Bupleurum rollii, Dianthus deltoidessubsp. deltoides
and Picnomon acarna, while the last regional population of Anthyllis
barba-jovis is located on the coastal cliffs near Tusa.

Zonal vegetation

In the following paragraphs, the main vegetation units of Ne-
brodi Mts. are presented starting from the highest peaks and going
down to the seaside.

The chamaephytic orophilous assemblages referred to the ende-
mic alliance CERASTIO-ASTRAGALION NEBRODENSIS and are
locallyrepresented by Carduncellopinnati-Thymetumspinulosi,dwel-
ling the eroded soils deriving from argillites (= flaky clays), flysch,
limestones. It characterises the wind-exposed gently sloping summits
of the meso- and supra-mediterranean belt between 1100 and 1400 m
a.s.l. on the Quacella rigdes and also occurs on Sicani and Nebrodi
Mts., where it appears floristically impoverished.

All the mesic (and meso-hygrophilous) summergreen deciduous fore-
sts of the meso- to supra-mediterranean belts of the massif are framed into
CARPINO-FAGETEA SYLVATICAE and GERANIO STRIATI-FAGION.
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lliciaquifolii-Quercetum austrotyrrhenicaeoccursonacid soilsissu-
ing from Numidian Flysch outcropping rocks, in areas subject to hu-
mid supra-mediterranean bioclimate between 1250 and 1600 m a.s.L.
The most representative examples of this forest community, linked
to extremely cool and humid slopes enjoying an almost continuous
supply of air humidity coming from N-NW, are found at Mt. Soro.

To Anemono apenninae-Fagetum sylvaticaebelong most of the aci-
dophilous beech forests ot Nebrodi Mts. subject to supra-mediterra-
nean bioclimate between 1400 and 1800 m a.s.l.,, like those of Sam-
bughetti (Nicosia), Bosco Medda and Mascellino (Mistretta), Fontana
Mucciata and Bosco Bussonita (Cesaro), Bosco Collana and Bosco
Muto (San Fratello), Solazzo Verde (Mt. Soro), Bosco Mangalaviti
(Longi), Bosco Dugo (Capizzi), Bosco Tassita (Caronia), Mt. Scafi.

Arrhenatheronebrodensi-Quercetumcerridismostly occursonschi-
stose substrates, in the supramediterranean subhumid-humid belt
between 1.100 and 1.300(1.400) m a.s.l., above the downy oak- and
below the beech-dominated forests on Nebrodi Mts. near Longi at
Pizzo Mueli, San Fratello in Contrada dell’Occhio, Caronia at Pizzo
Nido, and near Capizzi at Piano dei Daini, and at Malabotta, near
Montalbano Elicona, on Peloritani Mts.

Biviere di Cesaro: Fringe communities with Paeonia mascula and Conopodio capillifo-
lii-Quercetum congestae (Geranio striati-Fagion).
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Anotheracidophilousforestassemblage, Iliciaquifolii-Taxetumbac-
catae,substitutes Anemonoapenninae-Fagetumsylvaticaeunderparti-
cularly cool microclimatic conditions at 1400-1450 m a.s.l., subject to
almost perennial water supply due to frequent fog. Its is located at
Mt. Pomiere and in the woods of Lavanghi and Tassita near Caronia
on siliceous substrates such as granites, gneiss and schists.

1lici aquifolii-Quercetum cerridis occurs on acidic soils at 800-1300 m
a.s.l. over the N-facing slopes of Nebrodi Mts. at Pizzo Luminaria within
the watershed of Torrente Inganno between Poggio della Cattiva, north
of Lago Maulazzo and the localities Pileci, Faitella, Laceroni and Cidara,
and on N-facing slopes of Mt. Sambughetti (Bosco della Giumenta).

Amontaneholm-oakwood, the Geranioversicoloris-Quercetumilicis,
occurs on acid and well-humified soils issuing from flysch outcrops
under lower supra-mediterranean humid bioclimate, between 900
and 1200 m a.s.l,, as it happens in the surroundings of Monte Soro
(Maniscalco & Raimondo 2003).

Local basiphilous thermophilous oak woods are referred to
QUERCETEA ILICIS and FRAXINO ORNI-QUERCION ILICIS. The
canyon named ‘Stretta di Longi” hosts a fragments of Ostryo carpini-
foliae-Quercetum ilicis, a forest assemblage linked to shaded and co-
ol-humid microclimates on steep and stony slopes on calcareous sub-
strates. The co-occurrence of Vitis viniferasubsp. sylvestrisand Laurus
nobilis confirms local high humidity.

The acidophilous forest and maquis communities are framed into ERI-
CO-QUERCION ILICIS. As for the submontane mixed oakwoods, Quer-
cetum gussonei only occurs in the wood of Cappelliere and on Nebrodi
Mts. (Caronia and San Fratello) at (700)750-950(1.000) m a.s.l. and enjoys
exceptionally high amounts of rainfall (probably 800-1110 mm), Querce-
tum leptobalanihas been observed in some N-facing submontane areas of
Madonie Mits. (Collesano and Piano Zucchi) at (700)750-900(1.400) and Fi-
cuzza, where annual rainfall amount is approximately 800 mm, while Teu-
crio siculi-Quercetum ilicis is a mixed (mostly evergreen) oakwood linked
to cool-humid montane microhabitats, shady slopes and valley bottoms,
which occurs at (450)850-1200(1300) m a.s.l. It locally occurs at San Fratel-
lo. Festucoheterophyllae-Quercefuuncongestaeand Vicioelegantis-Quercetum
congestaearemixed oakwoodswith Q. congesta, Q. dalechampiiand Q. ilex,
rich in nemoral species of the Carpino-Fagetea. They colonize the siliceous
soils (mostly deriving from schists) of the montane areas of SW Nebrodi
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Mits. (Cerami and Capizzi) between 800 and 1300 m a.s.l. under meso-me-
diterranean upper subhumid bioclimate, and are substituted by Arrhena-
theronebrodensis-Quercetumcerridisathigherelevations(Brullo&Marceno
1985). The degradation of the above-mentioned mixed forest communi-
tiesleads to thorny shrublands (Crataegetum laciniatae) and - under intense
overgrazing - to PLANTAGINION CUPANIL

Doronicoorientali-Quercetumsuberisenjoysthehumidmicroclima-
tic conditions (e.g. bottom of valleys) of the watersheds of Caronia
and San Fratello streams between 600 and 850 a.s.l., intermingled
with Quercetum gussonei on less compact soils and substituted by Ar-
rhenathero nebrodensi- Quercetum cerridis at higher altitudes.

To Genistoaristatae- Quercetumsuberisare ascribed the cork-oak wo-
ods occurring on gently sloping areas between 500 and 800 m a.s.l. (San
Fratelloand Caronia),whilst Ericoarboreae-Quercetumvirgilianaemostly
occurs in the southern part of the massif (e.g. Nicosia, Sperlinga, etc.),
but also near Sant’Agata di Militello at (250)350-600(800) m a.s.1.

Dense species-poor spots of acidophilous tall shrubland ascribed
to Ericoarboreae-Myrtetum communis(ERICION ARBOREAE) arein-
termingled with Quercetum gussonei on the shallow soils of schistose
steep slopes, close to the Buzza stream near Caronia.

The self-renovating stone pinewoods dwelling the sandy soils de-
riving from flysch rock outcrops on the coastal hills (200-400 m a.s.1.)
near Cefalti and on some S-facing hillsides of the inner Madonie
(Alia), Nebrodi (Nicosia) and Erei Mts. (Piazza Armerina) between
650 and 700 m a.s.1. have been ascribed to Cisto cretici-Pinetum pineae
(PINION PINEAE), but their native status remains rather questio-
nable and needs to be confirmed (or rejected) after a more accurate
research based on historical documents.

The degradation of all the thermophilous forest and maquis com-
munities framed into ERICO-QUERCION ILICIS leads to broom-do-
minated shrublands (SAROTHAMNION SCOPARII), garrigues
(CISTO-LAVANDULETEA), perennial and annual dry grasslands
(AVENULO-AMPELODESMION and HELIANTHEMION GUTTA-
TI) and bracken (Pteridium aquilinum) pure stands.

Thermophilous scrub (OLEO-CERATONION SILIQUAE) is locally
represent by Euphorbietum dendroidis, which occurs on the steep cal-
careous slopes of Rocche di Crasto near Alcara Li Fusi, while Myrto
communi-Pistacietum lentiscioccurs at Torre del Lauronear Sant’ Agata
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di Militello, and probably issues from the degeneration of the cork oak
woods which formed an almost continuous forest cover on the acidic
substrates of the coastal area on both Madonie and Nebrodi Mts.

The shrublands which are topographically close and dynamically
connected to local woodlands are ascribed to CRATAEGO-PRUNE-
TEA. From 1000 up to 1200-1400 m a.s.l., Crataegetum laciniatae (ILI-
CI-CRATAEGION LACINIATAE) occurs on the border or in the cle-
arings of the acidophilous woodlands of ERICO-QUERCION ILICIS.

At lower altitudes (Caronia, San Fratello Reitano, Mistretta, Galati
Mamertino, Pettineo, Castel di Lucio, Motta d’ Affermo, etc.) the most
widespread mantle communities belong to PRUNO SPINOSAE-RU-
BION ULMIFOLIL, mostly represented by Cytiso infesti-Pyretum spi-
nosae (from sea level up to 700-800 a.s.l.) and by Spartio juncei-Bu-
pleuretum fruticosiand acidophilousshrublandscolonizing the coastal
hills of Madonie, Nebrodi and Peloritani Mts., mostly occurring on
N-facing steep slopes and valleys under cool and shady microclima-
tic conditions within both thermo- and meso-meso-mediterranean
belts (200-850 m a.s.l.).

Another frequent tall broom-dominated shrubland, Cytiso infe-
sti-Spartietum juncei, should be better framed into CYTISETEA SCO-
PARIO-STRIATI and SAROTHAMNION SCOPARIL

The acidophilous garrigues (CISTO-LAVANDULETEA STOE-
CHADIS and CYTISO VILLOSI-GENISTION TYRRHENAE) are wi-
despread and locally represented by two associations: Carlino nebro-
densis-Genistetum cupanii mostly issues from the degradation of the
cork and downy oak woods of the meso-mediterranean belt of the
Tyrrhenian side of the massif, but also occurs as disclimax under su-
pra-mediterranean bioclimate from 800 to 1600 m a.s.l.; Genisto ari-
statae-Cistetum salvifolii recorded between 500 and 800 m a.s.l. near
Caronia, Capizzi, San Fratello, Biviere di Cesaro.

As for perennial xerophilous grasslands (LYGEO SPARTI-STIPE-
TEA TENACISSIMAE), Hyparrhenietum hirto-pubescentis (HYPAR-
RHENION HIRTAE) is very common on base-rich lithosols under
thermo-mediterranean bioclimate, while under meso- and supra-me-
diterrean bioclimate the destruction of woody assemblages ascribed
to QUERCETALIA ILICIS probably favoured the spread of meso-xe-
rophilous communities framed into AVENULO-AMPELODESMION
MAURITANICI. On the N-facing Tyrrhenian slopes of Nebrodi Mts.
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thisallianceisrepresentedby Astragalomonspessulani-Ampelodesme-
tum mauritanici occurring between 200-1000 m a.s.l., mostly on sili-
ceous substrates, in areas subject to 900-1100 mm of annual rainfall
and average yearly temperatures of 15-17 °C, e.g. Galati Mamertino,
Reitano, near Caronia, Rocche del Crasto (Alcara Li Fusi), etc.

Most of the perennial rangelands occurring on siliceous soils are
framed into POETEA BULBOSAE and PLANTAGINION CUPANII,
locally represented by Cynosuro cristati-Plantaginetum cupaniicovers
very wide surfaces of the flat siliceous areas near Mt. Soro. It is lin-
ked to leached acid-subacid (pH 6-6,5) non-permeable soils between
(700)1100-1650(1.750) m a.s.l. It plays a key role as high quality pa-
stureland, but overgrazing and excessive trampling may trigger its
destruction and an almost irreversible soil degradation.

No detailed information is available on the annual dry grasslands
occurring under thermo- and meso-mediterranean bioclimate ((HE-
LIANTHEMETEA GUTTATI). The gaps and the degradation steps of
local forest and pre-forest acidophilous assemblages are colonized by
assemblages typical to nutrient-poor sandy soils (HELIANTHEME-
TEA GUTTATI and HELIANTHEMION GUTTATI).

Vegetation of coastal ecosystems

The central and eastern sectors on the coasts of northern Sicily are
characterized by very few and narrow sandy or gravelly shores, and
most of the coastline is made of steep acid rocky cliffs subject to inten-
se salt-spray. Moreover, the wilderness of the coastal sites of Nebrodi
Mts. has been strongly compromised by urban sprawl and any sort of
manufacts (railways, roads, motorways, etc.).

Hence, it is not surprising if only few and often very disturbed
spots of pioneer halo-nitrophilous short-lived vegetation occur on the
strandlines of local sandy and shingle beaches (CAKILETEA MARI-
TIMAE and EUPHORBION PEPLIDIS), mostly represented by Sal-
solokali-Cakiletummaritimae,by Cakilomaritimae-Xanthietumitaliciin
more humid areas near the disturbed mouths of local rivers and stre-
ams (e.g. Tusa stream) or Salsolo kali-Euphorbietum peplis.

Impoverished chamaephytic communities ascribed to CRITH-
MO-STATICETEAand CRITHMO-STATICION)whereonly Limbarda
crithmoides, Crithmummaritimum, Lotuscytsoidesand Limoniumvirga-

tum occur, may be observed on the salt-sprayed coastal cliffs near
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Tusa, Caronia Marina, etc. The almost vertical salt-sprayed sea cliffs
near Tusahost the only knownnucleus of Anthyllido barbae-jovis-Eru-
castretum virgati a pioneer coastal shrubland framed into ANTHYL-
LIDION BARBAE-JOVIS.

Vegetation of cliffs, walls and screes

The moss- and fern-dominated assemblages typical to shaded
and water-splashed habitats (ADIANTETEA and ADIANTION) are
rather common on base-rich substrates under thermo-mediterranean
climate: Eucladioverticillati-Adiantetumcapilli-venerismostly occurson
steep cliffs and walls (e.g. near Brolo and Naso).

Fern- and moss-rich epilithic and epiphytic communities of sha-
ded sites (POLYPODIETEA and POLYPODION SERRATI) are rather
common in the thermo- and meso-mediterranean bioclimatic belts.

Subject to thermo-mesomediterranean climate, the rock faces and
crevices of the limestones of Alcara Li Fusi host a chasmophilous as-
semblage which may be interpreted as an impoverished pattern of
Scabioso creticae-Centauretum ucriae (DIANTHION RUPICOLAE).

The local pioneer vegetation colonizing the incoherent pebbly and
sandy warps of the alluvial terraces and the stream- and riverbeds
(EUPHORBION RIGIDAE) may be ascribed to Calendulo fulgidae-He-
lichrysetum italici,endemic to the intermediate sector (650-750 ma.s.1.)
of the streams of SW Nebrodi Mts. (e.g. Troina and Cerami streams)
rich in loamy-clayey sediments deriving from the disgregation of me-
tamorphic rocks.

Hydro-hygrophilous vegetation

Among the perennial meso-hygrophilous meadows and pastu-
res on seasonally flooded and fertile soils (MOLINIO-ARRHENA-
THERETEA), those occurring on rather shallow soils are ascribed to
CIRSIO VALLIS-DEMONIS-NARDION, and, more precisely, to Cy-
nosuro cristati-Leontodontetum siculi,common on gently slopingsoils
issuing from Argille Scagliose and quartz sandstones between 1100
and 1400(1500) m a.s.l. (e.g. Flascio river watershed, near Floresta,
Cesaro and Mt. Soro) in the belt dominated by acidophilous mixed
oakwoods,and by Genistoaristatae-Potentilletum calabraeat the top of
Mt. Soro above 1.400 ma.s.1., substituded by Carduncello pinnati-Thy-
metum spinulosi on steeper slopes.
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The humid meadows of DACTYLORHIZO-JUNCION STRIA-
TI are locally represented by three associations, Dactylorhizo saccife-
rae-Juncetum effusi, frequent on permanently humid clayey soils and
near springs, between 1100 and 1350 m a.s.l. (Valle del Flascio, Pizzo
Interleo and near Cesaro, Contrada Acquasanta, Floresta, Serra del
Re), substituted by Caricetum intricato-oéderi at higher elevations -
between (1300)1450 and 1700 m a.s.l. - along open streamsides and
pond borders (Portella Maulazzo, Mt. Soro, Cesaro, Serra del Re).

Petagnaetum gussonei is a nemoral forb- and moss-rich assemblage
which only occurs on the humid shady sides of montane stream flowing
down along the N-facing slopes of the massif (Torrente Calanna, Contrada
Acquasanta, etc.). According to some authors this assemblage, dominated
by Petagnaea gussonei, the only species of a genus endemic to Sicily, should
bebetter framed into Epilobietea angustifoliiincluding all the herb-rich frin-
ge communities typical to forest clearings and riversides.

The subnitrophilous assemblage Kickxio commutatae-Trifolietum
bocconei (TRIFOLION MARITIMI) forms hygrophilous fringes on the
borders of some ponds interespersed within within Doronico orien-
talis-Quercetum suberis at 500-650 m a.s.1., on the acid soild along the
N-facing schistose slopes near Caronia.

Mesophilous riparian gallery forests (ALNO GLUTINOSAE-PO-
PULETEA ALBAE) are very rare and fragmented. No field surveys
confirm the presence of assemblages beloging to POPULION AL-
BAE, claimed by several authors for both Madonie and Nebrodi Mts.
AsforPLATANIONORIENTALIS, Platanoorientalis-Salicetumgusso-
net actually occurs at 150-500 m a.s.l. in some deep gullies flowing
in siliceous rocks (schists, gneiss, crystalline conglomerates, quartz
sandstones, volcanites) in areas of NE Sicily SE Nebrodi Mts., Pelo-
ritani Mts. and Etna subject to 800-1300 mm of yearly rainfall and to
an average annual temperature of 10-15 °C, within territories poten-
tially dominated by mixed broadleaved summergren oakwoods of
Erico-Quercion(Ericoarboreae- Quercetumvirgilianaeand Festucohete-
rophyllae-Quercetum congestae).

Located in montane sites (1250-1300 m a.s.l.) and on siliceous sub-
strates, Osmundoregalis-Salicetumpedicellatae(OSMUNDO-ALNION)
forms dense riparian forests rich in meso-hygrophilous species wi-
thinarea potentially covered by Iliciaquifolii-Quercetum austrotyrrhe-
nicae or Anemono apenninae-Fagetum sylvaticae.
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The hygrophilous pioneer scrubs and low open forests colonizing
the beds and the banks of local streams (SALICETEA PURPUREAE)
are locally represented by few spots of Salicetum albo-purpureae (SA-
LICION ALBAE), one of the most representative ones occurring just
after the canyon of Longi.

The lower trait of most part of local streams and braided stre-
ams, the so-called ‘fiumare’ (e.g. at Santo Stefano di Camastra, Tusa
and Furiano) is often characterised by thermo-hygrophilous pioneer
thicket communities (NERIO-TAMARICETEA). The most common
features of such disturbance- and stress-tolerant vegetation are mo-
no-specific stands of Tamarix africana(TAMARICION AFRICANAE),
and Spartio juncei-Nerietum oleandri (RUBO ULMIFOLII-NERION
OLEANDRI), colonizing the alluvial sandy-gravelly fluvial terraces
which are slightly raised with respect to the streambeds occupied by
EUPHORBION RIGIDAE assemblages.

The montane ponds of Nebrodi Mts. host plenty of free floating
assemblages linked to still and relatively nutrient-rich freshwater
bodies (LEMNETEA and LEMNION MINORIS), such as Lemnetum
minoris in the shallow waters of some ponds of Contrada Gilormo
and San Giorgio below 800 m a.s.l.; Wolffietum arrhizae in the ponds
of Zilio, Quattrocchi and Contrada Pantana ((900 to 1050 m a.s.l.);
Lemnominoris-Spirodeletum polyrrhizaecolonizing the central part of
some ca. 3 m-deep montane meso-eutrophic ponds, located at 950 m
a.s.l.in Contrada Pantana; Lemnetum trisulcaealong the shallow sides
of some meso-eutrophic, clear and poorly mineralized ponds located
between 950 and 1250 m a.s.l. (Campanito and Contrada Pantana).
Bladderwort-dominated assemblages typical to meso-eutrophic wa-
ters (UTRICULARION VULGARIS) like Utricularietum australis oc-
cur in many 0.5-2-m deep ponds (Urio Quattrocchi, Zilio, Contrada
Pantana, Campanito, near Lago Biviere, Contrada Gilormo) located
between 700 and 1300 m a.s.l., whilst Utriculario vulgaris-Potamogeto-
netum natanti has been recently described for two small and shallow
(less than 1-m deep) temporary ponds located in the localities Sollaz-
zo Verde and Pappanu on the northern slopes of Mt. Soro (1400-1450
m a.s.l.) within the climax belt of beech woods.

Also many assemblages dominated by rooted floating or sub-
merged macrophytes (POTAMOGETONETEA and POTAMOGETO-
NION) occur in the stagnant meso-eutrophic water bodies of Nebrodi
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Mts., namely Potametum perfoliati, observed in the shallow (0.5-1 m
deep), still waters of the pond of Piano Tannu (c. 100 m a.s.l.), whose
bottom is rich in humus and loam; Groenlandietum densae, occurring
in very small (max 2-3 m?) and shallow (max10 cm deep) muddy and
eutrophic ponds with no or very limited outflow, located at 1300-1350
m a.s.l. near Lago Biviere at Cesaro and at Serra del Re within the be-
ech forest belt; Myriophylletum verticillati NYMPHAEION ALBAE),
linked to the deepest part of alkaline, meso-eutrophic, still, clear, 0.5-
3 m-deep small ponds (Campanito, Contrada Pantana, Quattrocchi
and Mt. Soro) located at 900-1250(1800) m a.s.l.

Mpyriophylletum alterniflori(POTAMOGETONION GRAMINEI) oc-
curs in some eutrophic ponds (Contrada Pantana, San Nicola and Quat-
trocchi) with shallow muddy bottom located at (600)900-1050 m a.s.1.

Some small depressions along the border of deeper and almost per-
manent waterbodies located at Portella Maulazzo, Mt. Soro, Cesaro
and Portella Femmina Morta between 850 and 1000 m a.s.l. host Ra-
nunculolateriflori-Antinorietuminsularis(ISOETO-NANOJUNCETEA
and PRESLION CERVINAE), a slightly subnitrophilous ephemeral mi-
crophytic pioneer amphibious assemblage typical of temporary ponds.

Wooded pasture (Anemono apenninae-Fagetum sylvaticae) are traditionally obtained by thin-
ning out the density of the trees, in order to ensure the growth of meadows in the clearings. The
basal sprouts of the beech provide additional fodder available throughout the summer.
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Glinomollis-Verbenetumsupini(VERBENIONSUPINAE)isasummer
annual pioneer nitrophilous and heliophilous assemblage colonizing the
seasonally submerged, nutrient-rich soils of local artificial basins (Lago
Ancipa and Pozzillo) subject to strong water level fluctuations.

Several local communities linked to still, fresh and brackish wa-
terbodies dominated by big rhizomatous helophytes are framed into
PHRAGMITO-MAGNOCARICETEA and PHRAGMITION COM-
MUNIS, like Phragmitetum communisalong stream- and riversides or
on the border on natural ponds and artificial basins, and Scirpetum
lacustris, forming dense, often unrooted populations in the standing
waters or on muddy and deep soils, at 750-1300 m a.s.l. (e.g. Lago
Biviere and ponds of Campanito, Serra della Testa and San Giorgio);
Typhetum latifoliae observed at 800-1300 m a.s.l. along the borders of
shallow eutrophic ponds disturbed by grazing animals (e.g. Lago Pi-
sciotto); [ridetum pseudacori on the muddy borders of some shallow
temporary ponds (Contrada Pantana, Piano Pomaro, Contrada Sor-
ba, San Giorgio); Typhetum dominguensis occurring between 100 and
720 m a.s.l. on muddy-peaty bottoms of several temporary ponds
(Contrada Gilormo, Contrada San Nicola and Piano Tannu); Typhe-
tum angustifoliae growing on the muddy bottoms of the shallow me-
sotrophic ponds of San Giorgio at ca. 800 m a.s.1.

Three different communties framed into GLYCERIO-SPARGA-
NION, including the herblands occurring along the freshwater stre-
ams and on the borders of shallow water bodies of temperate Europe
and sub-montane and montane Mediterranean Europe, are reported
for this territory: Sparganietum erectiprefers still, clear and rather cold
waters, colonizing the shallow bottom of permanent ponds between
10 and 950 m a.s.l. (Contrada Pantana, Contrada Sorba and Pizzo Mi-
chele), while Eleocharido palustris-Alismetum lanceolatioccurs on the
muddy borders of many local temporary ponds located at (600)850-
1050 m a.s.l. (Quattrocchi, Campanito, Contrada Pantana, Serra del-
la Testa, Contrada Gilormo, Contrada San Nicola); Eleocharido palu-
stris-Sparganietum neglecti mostly occurs on the muddy, submerged
and shallow bottoms of montane waterbodies (e.g. Lago Biviere, 1280
m a.s.l.); Cyperetum longi MAGNOCARICION ELATAE) forms di-
scontinuous communities between 250 and 950 m a.s.l. along the rai-
sed borders of some ponds (e.g. Contrada Pantana and San Giorgio),
subject to short periods of submersion.
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The vegetation of the Sicilian hygrophilous herblands linked to
shallow montane pools subject to seasonal watertable fluctuations are
framed into ALOPECURO-GLYCERION SPICATAE, locally represen-
tedby Oenanthofistulosae-Glycerietumspicataedwellingthemuddy-pe-
aty shallow bottoms subject to short periods of drying up on some
meso-eutrophic ponds located between 1.450 and 1.700 m a.s.l. (e.g.
Biviere di Cesaro, Portella Maulazzo, Mt. Soro), substituted by Glycerio
spicatae-Oenanthetumaquaticaeinthepondswithashorterhydroperiod
(Contrada Pantana, Serra della Testa and Zilio) located in warmer sites
(900-1250ma.s.l.),andby Glyceriospicatae-Callitrichetumobtusangulae,
linked to extremely shallow (10 to 20 cm-deep) and frequently eu-
trophic pools located at 780-1770 m a.s.l. (Contrada Pantana, near Mt.
Soro, San Giorgio, near Lago Biviere, Contrada Scagliola, Serra della
Testa), whose bottom remains humid even after drying up.

Anthropogenic vegetation

Local arable crops (mostly cereal fields) are characterised by
two annual weed assemblages occurring in different seasons. The
wintergreenone, Valerianellodentatae-Medicaginetumscutellatae,is
framed into ROEMERION HYBRIDAE (PAPAVERETEA RHOEA-
DIS) and has been observed on the clayey soils of the southern part
of the massif (e.g. Troina, Nicosia and Cerami), while the sum-
mergreen, C4 species-rich vegetation occurring after crop harvest
belongsto Chrozophorotinctoriae-Kickxietumintegrifoliae(DIGITA-
RIO SANGUINALIS-ERAGROSTIETEA MINORIS and DIPLOTA-
XION ERUCOIDIS).

Concerning the wintergreen annual weedy and ruderal vegeta-
tion belonging to CHENOPODIETEA, the hypernitrophilous and xe-
rophilous vegetation of local sheepfolds is referred to HORDEION
MURINI, whilst many fallows occurring between 200 and 800 m a.s.1.
on the marly and clayey soils of the southern sector of the massif are
characterized by Centauretum schouwii(ECHIO-GALACTITION TO-
MENTOSAE), dynamically linked with PLANTAGINION CUPANII
overgrazed and trampled communities and with PRUNO SPINO-
SAE-RUBION ULMIFOLII thorny woody mantle communities.

A single sub-nitrophilous and sciaphilous community (VALAN-
TIO MURALIS-GALION MURALIS) is reported for the area, i.e. Ga-
lio muralis-Sedetum cepaeae dwelling the the siliceous stone walls of
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Tortorici between 50 and 550 m a.s.l. mostly under the cover of ERI-
CO-QUERCION ILICIS forest and pre-forest communities and rather
common elsewhere in NE Sicily (Eolie islands, Peloritani Mts.).

The nitrosciaphilous vegetation growing under the tree canopy of local
Citrus orchards probably belongs to VERONICO-URTICION URENTIS.

No data are available on the therophytic nitrophilous dwarf vegeta-
tion typical tolocal trampled (mostly urban and suburban) areas (POLY-
GONO-POETEA ANNUAE and POLYCARPION TETRAPHYLLI).

As for geophytic and hemicryptophytic ruderal nitrophilous ve-
getation (ARTEMISIETEA VULGARIS), the intensive breeding acti-
vities mostly carried out in this territory give rise to several (sub)xe-
rophilous assemblages framed into ONOPORDION ILLYRICI, like
the thistle-dominated Onopordo illyrici-Cirsietum scabri, rather com-
mon in the sheepfolds and manure heaps located at 700-900(1000)
m a.s.l. on clayey soils in areas subject to an average annual rainfall
700-1100mm (e.g. Troina). Pteridio aquilini-Tanacetum siculi, an extre-
mely dense and tall herbland occurs at 800-1250 m a.s.l. on coarse
skeleton-rich acidic soils which occurs in overgrazed areas subject to
very frequent arsons (even twice a year!) and along roadsides, tracks
and paths (Cerami, Capizzi, Mt. Polverello near Floresta); Phlomido
herba-venti-Salvietum sclareae, recorded between 550 and 800 m a.s.l.
in rocky disturbed sites such as sheepfolds and rural farms in areas
subject to an average annual rainfall of 700 mm (e.g. Alcara Li Fusi).

Under thermo- and meso-mediterranean bioclimate disturbed fal-
lows, roadsides and ladfills are often characterized by perennial herb-do-
minated ruderal communities framed into BROMO-ORYZOPSION
MILIACEAE, suchas Centranthorubri-Euphorbietumceratocarpaerather
common from 100 up to 600(750) m a.s.l. in the inner part of NE Sicily.

Under thermo-mediterranean bioclimate the most common as-
semblage of EPILOBIETEA ANGUSTIFOLII dwelling the nutrient-ri-
ch and disturbed riverbanks and water bodies of the territory is a
thermophilousreedbedreferredto Calystegiosylvaticae-Arundinetum
donacis (CYNANCHO-CONVOLVULION SEPIUM).

Under cooler bioclimates, several tall-herb plant communities form
forest fringes on nutrient-rich and often deep soils, such as Anthrisco
nemorosae-Chaerophylletumtemulil ANTHRISCIONNEMOROSAE)oc-
curring in shady disturbed sites (e.g. rural farms) on deep acid soils
between 1450-1600 m a.s.l., or Anthrisco nemorosae-Heracletum cordati
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with falda freatica piti superficiale in the paths within the beechwoods
of Capizzi at 1350-1500 m a.s.1., while Lepidio nebrodensis-Smyrnietum
perfoliati characterises more xeric but less disturbed areas at 1410-1520
m of altitude (Portella Femmina Morta, Capizzi, Cesaro, etc.).

The montane areas host some mesic nitrophilous communities
ascribed to ARCTION LAPPAE, like Urtico dioicae-Cirsietum italici a
markedly xerophilous and heliophilous assemblage dwelling coarse
metamorphic skeleton-rich soils, often near sheepfolds and rural far-
ms at 1150-1450 m a.s.l. (Serra del Re, Floresta).

Several artificial water basins and the lake Ancipa host some sum-
mer-annual pioneer communities typical to seasonally flooded nu-
trient-rich riverbeds, lacustrine banks and heavily nutrient-loaded
anthropogenic habitats (BIDENTETEA TRIPARTITAE and CHENO-
PODION RUBRI).

7.3. Landscape and land use history

The toponym ‘Nebrodes’, once used to indicate all the high moun-
tains located NW of Mt. Etna, i.e. both the current Nebrodi and Mado-
nie massifs, derives from the ancient Greek nebros (= deer) and clearly
evocates the past spread of forest ecosystems suitable for these wild
ungulates. There is no doubt that men strongly affected local wod-
dlands by destroying and altering large part of them. Nevertheless,
Nebrodi Mts. still host the widest and most continuous fragments of
forest cover of all Sicily.

This area hosts the most ancient and famous traces of upper Pa-
leolithic settlement of the whole Sicily, located at the cave of San Te-
odoro, near Acquedolci, where many exceptionally well-conserved
human skeletons dating back to c. 14000 years ago have been found.
The good quality of flintstone and quartz tools testify that those peo-
ple, probably forming a matriarchal society, were devoted to hunting,
tishing and rudimental breeding.

Furthermore, the presence of the mid Neolithic ‘Stentinello culture’ (V
millennium BC) has been recorded near Tripi, upper Neolithic sites (c. 4000
BC) have been discovered in the territories of Troina and Basico, while stone
tools and ceramics dating back to ancient Copper Age (‘Castelluccio Cultu-
re’, ca. XXII century BC) have been found at Grotta Scodoni near Torrenova
and at Alcara Li Fusi. Additionally, an Iron Age settlement (IX century BC)
occurred on the foothills of Mt. Scurzi near Militello Rosmarino.

186



Itineraries

Between VIII-III centuries BC, all the indigenous cities of the ter-
ritory, like ‘Amistraton” (now Mistretta), ‘Abakainon-Abacaenum’
(now Tripi), ‘Imachara’ (probably near Nicosia), ‘Traina’ (now Troi-
na), became one by one Siculo-Hellenic. Between V and IV Greek
occupied not only the coastal areas, founding or re-founding ‘Kalé
Akté-Calacta’ (= beautiful shore, near Caronia) and ‘Halaesa Arkoni-
dea’ (near Tusa), but also the hills and the mountains, building cities
like ‘Halontion-Aluntium’ (now San Marco d’Alunzio) and ‘Apol-
lonia’ (near San Fratello), the latter provided with a sea-way at Ac-
quedolci, and small villages at Cerami, ‘Helikone’ (now Montalbano
Elicona), ‘Kapition” (now Capizzi), etc.

Under Roman dominion Aluntium, Halaesa and Troina were florid
towns, especially during Republican (II BC to I AD) and late Imperial
(IV-V AD) period; Calactae exported wine to Rome, Amistraton repre-
sented an important trade centre managing and exporting the wheat
harvest coming from inner Sicily. Near Acquedolci, Motta d”Affermo
and Torrenova several resting houses and rural farms dating back to II-
III century AD have been found near the Via Valeria, the consular road
build along the Tyrrhenian coast to connect Panhormus with Messana.
Romans also built some inland rural villages like the one of ‘Sinus ag-
geri’ (= curve of the riverbank, now Sinagra) and near Ucria.

Under Byzantines most of the population concentrated in the vil-
lages of the hilly and montane area. The main centres (i.e. Apollonia
renamed San Filadelfio, Calacta, Halaesa, San Marco d’Alunzio, Troi-
na, Ucria, Mistretta and Nicosia) became fortresses, and many other
villages were founded, like Sparto (now Motta d’Affermo), Piraino,
Sant’Angelo di Brolo, Castania (now Castell’'Umberto), San Salvatore
di Fitalia. Additionally, many basilian monasteries spread in the ter-
ritory, mostly on strategic places and/or near to wide forested areas,
and some of them give origin to new settlements, like the ones of
Raccuja and Frazzano. Almost certainly this period coincides with a
strong intensification of anthropogenic pressure on local forest ecosy-
stems (grazing and browsing, wood gathering, etc.).

As a matter of fact, almost 1500 years after the settlement of the first
Greek colonies, the inhabitants of the perched villages of north-eastern
Sicily still formed a Greek-speaking community. The strong cultural
and religious identity of local population, together with the inaccessi-
bility of many towns, explain why Arabs achieved to conquer most of
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(not all!) this area only around mid X century, i.e. one hundred years
after their arrival on the SW coasts of the island. Unlike western and
central Sicily, Arabs seem not to have densely occupied the countrysi-
de, and they preferred to strengthen the pre-existing villages and rural
farms, like Cerami, Migaido near Pettineo, Nicosia, Piraino, San Sal-
vatore di Fitalia, Ucria and San Marco d’Alunzio, which became the
administrative centre of the ‘Magna Divisa Vallis Demonis’, correspon-
ding to the NE part of the island. The present name or the foundation
of other local villages is linked with Arabs: this is the case of Alcara Li
Fusi and Galati Mamertino (probably both deriving from al ‘Qala’at’ =
fortress), Cesaro (perhaps from ‘Kasr’, castle), Raccuja (perhaps from
‘Rahal Kuddya’ = rural farm on the big hill), while the ancient Calacta
became ‘al Qarunia” (now Caronia). Lowlands appear almost desert:
only near Acquedolci sugar cane is cultivated and harvested.

Under Normans the territory remains almost unchanged, althou-
gh they founded or re-inforced some villages (Acquedolci, Alcara Li
Fusi, Brolo, Capizzi, Cerami, Frazzano, Montalbano Elicona, San Fra-
tello, San Salvatore di Fitalia, San Filadefo, re-named San Fratello,

Cesaro: free-ranging black porks in the Cynosuro cristati-Leontodontetum siculi (Cirsio val-
lis-demonii-Nardion). Black porks are kept on Nebrodi mountains since medieval times. Now-
adays the popularity of this product is increasing, the market is enlarging and the black pork
became a major source of environmental impact in many oakwoods of Nebrodi Mts.
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Santo Stefano di Mistretta near Tusa, Sparto, which becomes Motta
d’Affermo). Part of the territory remains a state property, other lands
were donated to local aristocracy and became small fiefs or Basilian
monks were entrusted of their management. Many towns are popu-
lated with people coming from other regions ruled by Normans. The
so-called ‘Lombardi’, actually coming from W Liguria and W Pied-
mont, form a peculiar cultural and linguistic enclave until present
day, giving origin to the so-called ‘Gallo-Italic” dialects.

Under Frederick I Hohestaufen (XIII century) Nicosia became the
fourth city of Sicily after Palermo, Messina and Catania. The Swabian
emperor donated part of these lands to relatives and allies (e.g. Brolo,
Sinagra, Piraino to Lancia family, Cesaro to Colonna Romano family).
During XIV century the kings of Aragon did exactly the same, dona-
ting many forest-rich areas to nobles (Caronia, Naso and Tusa to the
family Ventimiglia, Pettineo to the counts of Geraci, etc.) or to the
church: Floresta is property of the archbishop of Patti until XIV cen-
tury, while the monastery of Sant’ Anastasia at Castelbuono manages
the lands of Santo Stefano di Mistretta until XVII century.

As the biggest forested surface of Nebrodi Mts., including the wo-
ods of Mangalavite, Troina, Grappida, Foresta vecchia and Petrosi-
no, belonged to territory of Caronia, the name ‘Caronie’ started to be
commonly used to indicate the whole mountain range.

Most of local fiefs were small, hence the sustainable management
of local forest resources was probably the only way to survive, not
only for local inhabitats but also for the owners. Overexploitation al-
lowed local lords to climb the Sicilian noble hierarchy (from baron
to count, to marquis, to prince, to duke) as often as let them see their
properties confiscated due to bankrupt. Only the most important cen-
tres, like Troina, Nicosia and Mistretta, playing a key role for the tra-
de of both local forest goods and agro-pastoral products coming from
the crop fields and pasturelands of the Erei Mts., maintained a high
level of welfare until XVIII century, when Nicosia counted more than
260 noble families, 84 churchs, 6 convents and 4 monasteries. Other
minor centres developed thanks to their vicinity to the main regional
transhumance tracks (Cesaro, Floresta, Capizzi, Montalbano Elicona,
etc.), or enjoyed the managerial qualities of their owners, like Raccuja
and Sant’Angelo di Brolo, rich and famous between XVI and XVII
century thanks to silk production and export.
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With the end of feudalism (1812) the area did not experience the fast
and irreversible changes that affected the natural landscape of many
other areas of Sicily. Indeed, downy oakwoods were cutted to give more
room to fruit orchards, vineyards, pure cork oak stands and olive gro-
ves, while chestnut and hazelnut (Longi, Frazzano, Galati Mamertino,
Raccuja, San Salvatore di Fitalia, Ucria, Sinagra, Mirto, Montalbano Eli-
cona, Basico, Sant’Angelo di Brolo) groves were further developed at
the expense of Turkey oak forests; but in most cases these changes were
slow and slight because local communities were used to comply with the
chronic shortage of resources. Natural facts - namely local geography,
geo-pedology, climate - more than human choices, explain the extremely
high number of small municipalities, the everlasting low demographic
density, the endurance of land uses since at least Middle Ages. In fact, the
adjacent coasts have always been difficult to reach due to the steepness
of N-facing slopes, and they do not offer comfortable and secure har-
bours: conversely, they are almost completely exposed to winter storms.
Local streams are not navigable and dangerous to cross during winter.
Additionally, Nebrodi Mts., together with Peloritani and S Calabrian
Mts. act as a natural ‘dam” able to intercept most of the air humidity
released by the winds which encounter these ridges after having crossed
the SE Tyrrhenian. The high frequency of extreme rainfall events triggers
the natural tendency to slip down of local clayey and marly-clayey soils,
and soil erosion not only still biases the transport of men and goods due
to continuous damages to local road network, but has had impressive
consequences on the private lives of many local communities. On 1682,
a disastrous landslide destroyed Santo Stefano di Mistretta and the inha-
bitants have to move and re-found elsewhere a new town, now called
Santo Stefano di Camastra; the same happened to San Fratello, subject
to three huge landslides on 1754, 1922 and 2010, and to Castell’'Umberto
between XIX and XX centuries, while Sinagra was almost completely
destroyed by two floods occurred within a decade (1827 and 1837). Also
the seismic asset of the area is hostile: during Middle Ages (perhaps on
856 AD) Halaesa was probably abandoned due to an earthquake and
re-founded on another site; at the end of I century AD also Calacta was
probably destroyed by an earthquake; the survivors decided to move
and founded a new settlement on the coast, near to present-day Caronia
Marina, but just 300 years after (mid IV century AD) also the new settle-
ment was struck by earthquake or a tsunami.
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The majority of the local hilly-montane villages currently counts
less than 3000 people, and only few of them more than 5000 (Nicosia:
13900; Troina: 9400; Tortorici: 6500; Brolo: 5900; Mistretta: 5000). At
present the main income for local communities is provided by pa-
storal activites (pigs left to wild pasture in the woodlands, cows and
horses in the grasslands, goats and sheep in open degraded cork- and
downy oakwoods). In many cases current breeding practices appe-
ar unsustainable, with severe consequences on local ecosystems. In
particular, the excessive number of pigs hampers the renovation of
local forests due to overgrazing and trampling, and the increasing
frequency of arsons by shepherds has caused the spread of monoto-
nous broom heaths, mantle shrublands, degraded bracken-domina-
ted herblands, etc., compromising not only local forest communities,
but even the perennial and annual dry grassland assemblages.
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Box 7.1 Petagnaea gussonei unveiled

Petagnaea gussonei (Sprengel) Rauschert is endemic to the Nebrodi
Mountains (NE Sicily). The subpopulations of this species are scattered
over c. 56 km? from 240 to 1450 m a.s.l., and they grow together with|
other hygrophilous tall herbs typical to shaded forest edges and nu-
trient-rich fringes located along permanent mountain streams or near]
freshwater springs, ascribed to the phytosociological class Epilobietea an
|gustifolii.
Petagnaeais a rather isolated genus within the tribe Saniculoideae. The
nearest genus is Astrantia, which has a South and East European-Cauca-|
sian distribution range. Together with Siculosciadium, another Apiaceae,
it represents the only endemic genus of the whole Sicilian vascular flora.

Due to the gradual decline of both the area of occupancy and ha-
bitat quality, and considering the low number of known locations|
(22), often subject to several threats (e.g. disturbance of groundwater
regime, ecosystem and soil degradation due to alien tree plantations,
livestock trampling), this species has been categorized as Vulnerable
by IUCN. Moreover, the species is listed in Appendix I of the Bern|
Convention and in Annexes II and IV of the EC "Habitats” Directive.
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VIII
Madonie Mts

Itinerary1-From “PianidiQuacella”to “Contrada Pomieri”,
through Vallone Madonna degli Angeli
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On Madonie Mts., many different geological units are represent-
ed, creating a wide variety of substrata, from alkaline to acidic, from
loose and sandy to compact and clayish. Our hike will develop along
the contact area between limestone and metaquartzites, giving us the
chance to appreciate most of the local endemites, including the most
famous one: Abies nebrodensis, currently limited to a small valley (1440-
1600 m a.s.1.) subjected to periodical fogs, where it colonizes initial soils
with an arenaceous-quartzitic matrix. The Madonian fir is one of the
last representatives of a Tertiary climactic vegetation, that has been dis-
placed by the arrival of the beech in Sicily, during the cold phases of
the Quaternary. Once arrived in the summit areas of Mt. San Salvatore,
we will appreciate the acidophilous pulvinate communities of Arm-



Itineraries

erion nebrodensis. Walking back along the ridge up to the limestone
outcrops, we will observe the transition between these communities
and the basiphilous ones ascribed to the alliance Cerastio-Astragalion
nebrodensis, before descending towards Contrada Pomieri across the
contactzonebetweenthe Anemonoapenninae-Fagetumsylvaticaeandthe
lici aquifolii-Quercetum austrotyrrhenicae.

Trail: Length: 9.5 km. Hiking time: 5 hours, Elevation range: 800 m.

Itinerary?2 - Dolines of Piano Battaglia and Mt. Carbonara

The carbonatic summits of Madonie are spotted by thousands of
closed hollows, known as sinkholes or dolines. These are generally
small but can be up to 40 m in depth and 500 m or more in diameter.
Sinkholes develop by a variety of karstic processes: collapse, suffosion
or solution, depending on the land morphology and on the proximi-
ty with loose material originating from the neighbouring quartzitic
sandstones. We will wander amidst the dolines and observe the how
the vegetation adapts to the gradient summit-flank-hollow, in a land-
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scape dominated by mountain pasturelands (Cirsietalia vallis-de-
monis, Holoschoenetalia and Poetalia bulbosae), mostly obtained by
millennial stockbreeding to the detriment of beechwoods. After rea-
ching the top of Mt. Carbonara (1979 m), the second highest peak of
Sicily, we will descend a carbonatic, south facig slope with vegetation
of Cerastio-Astragalion nebrodensis.

Trail: Length: 6.7 km, Hiking time: 4.5 hours, Elevation range: 450 m

Itinerary3 - Fiumara di Pollina
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“Fiumara”(from Latin flumen, fromClassical Latin flue[ re-alternative
names: jumara, rieral, rambla) is the name given to wide, intermittently
dry riverbed, with a large sediment load during the flood peak, causing
a braided course and the frequent rearrangement of warp deposits. Most
of the rivers of Northern and North-Eastern Sicily display a fiumara in
the terminal trait of their course. We will descend through olive groves
up to the fiumara of the river Pollina, where we will see thermo-hy-
grophilous pioneer thicket communities (Nerio-Tamaricetea). The most
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common aspect of such disturbance- and stress-tolerant vegetation are
mono-specific stands of Tamarix africana (Tamaricion africanae), and
Spartiojuncei-Nerietum oleandri(Rubo - Nerion oleandri), colonizing the
alluvial sandy-gravelly fluvial terraces which are slightly raised above
the streambeds occupied by Euphorbion rigidae assemblages.

Trail: Length: 3km, Hiking time: 1 hr, Elevation range: 100 m

Itinerary4 - Promontory of Cefalti

€2016Google

The promontory of Cefalti consists of an huge mass of carbonatic
rock rising 268 metres a.s.l., which the town moved up to for pro-
tection against pirate raids after the fall of the Roman empire. Thanks
to water reservoirs of karstic origin, the local people could withstand
long sieges up on the Rocca, which was offering adequate water sup-
ply from 19 wells or cisterns excavated all over the promontory. The
headland overlaps a basal complex constituted by fossil-rich “Oligo-
cene flysches and Silicide pelagic shales and flysches”.

The vegetation of the promontory shows almost everywhere the
traces of a long-lasting exploitation of the land. After the recent aban-
donment of agricultural activities, husbandry and fire are the only
occasional disturbances in the area. Along the trail, we will observe
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many different vegetation types, including: Mediterranean annual
and perennial dry grasslands (Thero-Brometalia, Trachynietalia di-
stachyae, Hyparrhenietalia), vegetation of rocky cliffs (Asplenietalia
glandulosi; Geranio-Cardaminetalia hirsutae), Pinus halepensis refo-
restation replacing the former Pistacio-Rhamnetalia vegetation (Myr-
to-Lentiscetum; Oleo-Euphorbietumdendroidis),of whichonlyveryfew
remains are still occurring in the most impervious places.

Trail: Length: 6.7 km round trip (it can be shortened, depending on
the exigencies), Hiking time: 3 hours, Elevation range: 268 m.

General Description

8.1. The physical setting

The name ‘Madonie’ (an Italian corruption of the Sicilian name
‘Marunia’) issues from Mons Maronis, the site where Gangi was re-
built at the beginnings of XIV century AD. For centuries scholars
have been claiming that this peak was the property of a Roman no-
ble named Maro; according to a more recent hypothesis it could is-
sue from an ancient Indo-European name given from Siculi: in fact,
in other Italic dialects ‘mor/mar’ means ‘big’, hence Maroneus mons
could simply mean ‘the big, high mountain’. A third hypothesis links
the name to the noble family Ventimiglia, coming from Maro in Ligu-
ria: arrived in Sicily by mid XIII century, they became the most pow-
erful family of the area between XIV and XIX centuries.

The massif of Madonie represents the central sector of the northern
Sicilian mountain range; its calcareous core rises up abruptly within
just 20 km from the Tyrrhenian coast; its highest peaks nearly reach
2000 m of elevation, like Pizzo Carbonara (1979 m a.s.l.), Mt. San Sal-
vatore (1912), Mt. Ferro (1906), Mt. Quacella (1869), Mt. Mufara (1865),
Mt. Daino (1796), Mt. dei Cervi (1794), Pizzo Antella or Pizzo della
Principessa (1697), Pizzo Catarineci (1660), Pizzo Dipilo (1365), etc.

The calcareous-dolomitic highlands are shaped by karst ero-
sion, which originated a complex patchwork of dolines, poljes, sink
holes, karren fields, etc., intermingled with rocky cliffs, bare stone
surfaces, deep canyons and screes laying on the Palaeogenic sili-
ceous deposits made of marls.
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Piani di Quacella, seen from the crest. The rangelands (Carduncello pinnati-Thymetum spinulosi)
are replacing the beechwood (Luzulo siculae-Fagetum sylvaticae), but the beech still occurs on
screes and on the rocky limestone ridges (Hieracio madoniensis-Fagetum sylvaticae), ready to re-
cover thelost ground. The dirt road curving on the left leads to the Vallone Madonna degli Angeli.

Madonie play a key role to understand the sequence of geologic
events which involved the so-called * palaeo-domains’ (Sicilid, Pan-
ormid, Imerese, etc.) corresponding to small fragments of the Afri-
can plate which were dismembered, displaced and then subjected to
complex vertical and lateral tectonic movements, whose deformation
may be divided in three main steps:

1) Lias-lower Trias (251-200 Ma): submarine muddy deposits ac-
cumulated along the northern margin of African plate start consoli-
dating. In the meanwhile, huge coral reefs - typical to shallow, warm
and oxygen-rich waters like those still occurring on northern Antil-
les - border the emerged lands close to a deep trench filled with a
mixture of calcareous and clayey muds and with diffuse distensive
volcanism. At the NW limit of this area there was a microplate corre-
sponding to current northern Algeria, Peloritani Mts. and S Calabria;
even further in the same direction, Corsica, Sardinia and Baleares are
still united to form the margin of the European plate.

2) Between Jurassic and Cretaceous and the beginning of Palaeo-
gene all the sediments and the calcareous platforms disappear due to
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an intense and wide process of submersion of the whole area, which
causes the prevalence of deep-sea muddy deposits and Ammonites;
as a consequence of extensive tectonic movements the previous ba-
sins deepen and become oceans, as testified by the presence of ra-
diolarites and effusive volcanic products. The Kabylian-Calabrian
microplate separates from ‘Sicily” and another deep trench gradually
opens in the southeastern side originating the Ionian Sea.

3) From the end of Miocene to Pleistocene (23.0-1.8 Ma) all the area
between Europe and Africa undergoes a deep revolution. In this period
both the Apennines and the north African chain form, while foredeep sub-
marine environments are covered with conglomerates, clays, sandy clays
and quartz sandstones originating from the erosion dismantling the rising
mountains (e.g. Castellana Sicula and Terravecchia formations, outcrop-
ping near Castellana Sicula, Scillato, Collesano and Polizzi Generosa).

All these changes are due to a strong compression which causes the
overlap of previously separated (partly emerged) ‘palaeodomains’.
During upper Pliocene (ca. 2.6 Ma) this process reaches the acme with
the frequent overturning of the geological layers: for example, on the
top of Madonie Mts. we can observe Panormide mesozoic coral reefs
laying over the pliocenic calcareous marls called “Trubi’.

The rock outcrops deriving from the deformation of the Sicilid
palaeodomain represent the majority of the rock outcropping on the
top of the massif: they are represented by the following formations:
“Argille varicolori’, i.e. clays and clayey marls, mostly occurring in
the territories of Polizzi, Collesano and Caltavuturo, ‘Tufiti di Tusa’
(marls with microinclusions of sandy debris of metamorphic and vol-
canic origin) and ‘Polizzi’ (marly limestones).

The deformed rock of the Imerese palaeodomain are mostly Mes-
ozoic calcareous or siliceous-carbonatic overturned layers like those
of the ‘Mufara’ formation (marls, marly limestones and flaky clays),
‘Scillato” and ‘Fanusi’ (mostly carbonates), ‘Crisanti” and ‘Caltavu-
turo’ (both siliceous and calcareous).

The deformed rocks once belonging to the Panormid palaeodo-
main are well represented on Pizzo Dipilo and Pizzo Carbonara and
derive form coral reefs and continental shelf sediments accumulated
between Trias and Eocene-Oligocene (200-20 Ma).

Some evaporitic rocks (compact limestones, salt, macrocrystal-
line gypsum and trubi) formed during the Messinan crisis occurring
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Due to the combination of anthropic disturbance and competition with the beech, Abies nebro-
densis behaves like a markedly pioneer species, limited to stony places, where it grows together
with Juniperus hemisphaerica (Junipero hemisphaericae-Abietetum nebrodensis).

around 5.3 Ma, belonging to the so-called ‘Gessoso-Solfifera” forma-
tion, occur near Petralia Sottana (were a salt mine is still working),
Polizzi Generosa and Castellana Sicula.

As a consequence of geology, the association ‘rock outcrop + xer-
orthents (= rock outcrop + lithosols) characterises the wide bare areas
of the top of the mountains, as well as the association ‘lithic xerothents
+ rock outcrop + lithic haploxerolls (= lithosols + rock outcrop + eutric
regosols)” mostly occurring on the main peaks. The soil combination
‘lithic xerorthents + rock outcrop + typical and/or lithic xerochrepts (=
lithosols + rock outcrop + eutric cambisols)’ is the most common of the
calcareous core of the massif and SW of Polizzi and Castellana.

The association ‘typical xerochrepts + typical haploxeralfs + typ-
ical and/or lithic xerorthents (= eutric cambisols + orthic luvisols +
eutric regosols and/or lithosols)” is the most common on the Tyrrhe-
nian side of the massif, whilst ‘typical xerorthents + typical and/or
vertic xerochrept + typical and/or vertic xerofluvents and/or typical
chrmomoxererts and /or typical pelloxererts (= eutric regosols + eu-
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tric and/or vertic cambisols + eutric fluvisols and/or chromic and/
or pellic vertisols)” prevail on the clayey slopes of the southern side of
the massif (e.g. near Blufi and Bompietro).

A mixture of ‘typical xerorthents + typical and/or vertic xero-
chrepts (= eutric regosols + eutric and/or vertic cambisols) is the
most frequent on local flysch outcrops.

The alluvial sediments along the coast and in the bottom of some
inner valleys are characterised by ‘typical and /or vertic xerofluvents +
typical and/or vertic xerochrepts (= eutric fluvisols + eutric and/or ver-
tic cambisols)’, while a combination of typic xerorthents + lithic xerorth-
ents + typical and/or vertic xerochrepts (= calcaric regosols + lithosols +
eutric and/or vertic cambisols)’ only occurs near Petralia Sottana.

Depending on altitude and distance from sea, the localities includ-
ed in this area are subject to 4 to 5 months of drought stress. Even if no
data are available for the southern sector of the massif, almost certainly
itis less rainy (the mean value of annual rainfall of the montane locality
of Gangi is 630 mm, vs. 1004 of Geraci, 857 of San Mauro Castelverde,
819 of Isnello, 810 of Petralia Sottana, 798 of Castelbono, 788 of Polizzi
Generosa, 740 of Borrello - located in the valley beneath San Mauro,

Abies nebrodensis: branches with cones.
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726 of Caltavuturo and 693 at Cefalt1). Based on locally available cli-
matic data, Scillato is the warmest and Petralia the coldest recording
station, even they cover a very narrow altitudinal range with respect to
the whole area: the mean annual temperatures range between 13.5 and
16.5 °C, the mean values of the coldest month (January) between 4.8
(Petralia Sottana) and 9.2 °C (Scillato), that of the warmest month (July
or August) between 23.0 (Gangi) and 24.9 (Scillato).

Based on several interpolation models, the coastal sector is sub-
ject to upper thermomediterranean lower to upper sub-humid biocli-
mate, while the Tyrrhenian slopes of Madonie Mts. are characterised
by a steep gradient of humidity conditions, ranging from upper sub-
humid to lower humid mesomediterranean (300-750 m a.s.l.), to low-
er and upper subhumid supramediterranean (750-1100 m a.s.l.), to
lower humid supramediterranean conditions on the top of the range.
The southern slopes of the massif are drier and mostly experience by
upper dry and lower subhumid mesomediterranean bioclimate.

The main water courses flowing in this territory are the rivers Torto
(64 Km) and Imera settentrionale or Grande (35 Km) which also rep-
resent the western limit of the massif, Imera meridionale or Salso (144
Km) flowing towards the Strait of Sicily along its the southern sector,
and the river Pollina, which represents the eastern border of the area.

8.2. Flora and vegetation

According to the phytogeographic subdivision of Sicily proposed
by Brullo et al. (1995), the Madonie Mts. belong to the Drepano-Pan-
ormitan district. This area is by far the richest and most distinc of
the whole region, hosting 45 narrow endemics, i.e. Abies nebrodensis,
Adenostylesnebrodensis, Alliumcastellanense, Alliumnebrodense, Alys-
sumnebrodense, Arabismadonia, Armerianebrodensis, Asperulagussoneli,
Astragalusnebrodensis, Aubrietadeltoideasubsp.sicula, Bellardiochloa
variegatasubsp.nebrodensis, Bupleurumelatum, Campanulamarcenoi,
Dianthusminae, Drabaolympicoides, Epipactiscupaniana, Evacidiumdis-
color, Festuca pignattiorum, Genista cupanii(incommon with Nebrodi
Mts.), Genistademarcoi, Genistamadoniensis, Helianthemumnebrodense,
Helichrysumnebrodense, Hesperiscupaniana, Hieraciummurorumsubsp.
atrovirens, Hieraciumracemosussubsp. pignattianum, Hieraciumschmid-
tiisubsp. madoniense, Hieracium schmidtiisubsp. nebrodense, Jurinea
bocconei, Laserpitiumsiculum, Leucojumnebrodense, Linumpunctatum,
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In the foreground: Plantagini-Armerietum nebrodensis (Armerion nebrodensis) on the arkosic
oligocenic sandstones of Mt. San Salvatore; in the background: Luzulo siculae-Fagetum sylvati-
cae, and Cerastio-Astragalion nebrodensis on the mesozoic carbonates of Mt. Quacella.

Ophryscephalodaetana, Pimpinellatragiumsubsp. glauca, Pyruscastri-
bonensis, Rhamnuslojaconoi, Rosastrobliana,Seneciocandidus,Siculosci-
adium nebrodense (only species of a strictly endemic genus!), Sideritis
sicula, Sileneminae, Silene saxifragasubsp. lojaconi, Sorbus madonien-
sis,Sternbergiaexscapaand Violanebrodensis.Moreover,MadonieMts.
host the only known Sicilian population of 47 taxa, i.e. Allium per-
mixtum, Amelanchierovalissubsp. embergeri, Anthemis creticasubsp.
columnae, Aspleniumruta-muraria, Aspleniumlepidum, Buglossoides
incrassata, Campanulamarcenoi, Cardaminemonteluccii, Carexlaevigata,
Carexpallescens, Carexpaniculata, Carextumidicarpa, Cerintheauriculata,
Chenopodiumbonus-henricus, Colchicumtriphyllum, Corydalisinterme-
dia, Cotoneasternebrodensis, Cynoglossumnebrodense, Daphneoleoides,
Dianthusgasparrinii, Eleocharisnebrodensis, Ferulagocampestris, Gagea
fistulosa, Galium bernardii, Helianthemum canum, Iberis carnosa, Lo-
tus corniculatus, Juncus compressus, Minuartia condensata, Minuartia
graminifolia, Myosotisstricta, Myosurusminimus, Ornithogalumcomo-
sum, Orthiliasecunda, Potentillainclinata, Ptilostemonniveus, Rhamnus
infectorius, Ribesuva-crispa, Rosaserafinii,Scleranthusmarginatus,Silene
monachorum,Scrophuilariavernalis,Sorbusnebrodense, Thesiumparnassi,
Thlaspi rivale, Verbascum rotundifolium and Vicia glauca.
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Mt. San Salvatore: contact between the Anemono apenninae-Fagetum sylvaticae and Plantag-
ini-Armerietum nebrodensis, colonizing the summit windy ridges.

Additionally, dozens of district and island endemics and plenty of re-
gionally rare and endangered plants occur not only on the top of the mas-
sif but also within the forest ecosystems of the foothills, e.g. Artemisia alba
subsp.alba, Ephedranebrodensis, Herniariapermixta,Lomelosiacrenata, Plan-
tagohumilis,Quercusleptobalanos,Saponariasicula, Teucriummontanum,etc.

The territory of Madonie Mts. Figures among the Italian Impor-
tant Plant Areas with the code SIC13 ‘Madonie’.

Many scholars stated that both the species richness (more than
2000 taxa, i.e 2/3 of the whole Sicilian vascular flora!) and the high
endemism rate of Madonie Mts. testifies the paramount role played
by these mountains as a ‘Tertiary” refugium for local flora. This hy-
pothesis must be discarded for ever for at least two good reasons.
First of all, during ‘Tertiary’ (a term which has been rejected by geolo-
gists and should be substituted with ‘Palaeogene’) and, more precise-
ly, until lower Pliocene (between 5.3 and 3.6 Ma) most of the western
Sicily (and also Madonie Mts.!) was still under the seawater, and the
only emerged lands which could exist before that time are nowadays
under the Tyrrhenian sea or have been covered due to the overlap of
the geological units shifting from NW to SE during the above-men-
tioned compression which originated the massif. Second, geologists
have pointed out that during the glacial events occurred during Hol-
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ocene, even the last ended 18000-12000 years ago, the top of the mas-
sif was repeatedly subject to periglacial processes, hence completely
devoid of vegetation. Hence, all local oro-mediterranean endemics
colonized the top of the massif much more recently as expected.

Modern climatic models show that glacial events the Mediterra-
nean realm was strongly affect by aridity. The only suitable places
for plants to escape from frost damages and drought stress was the
full availability of N-facing valleys and canyons, providing cooler
and milder microclimates and acting as major refugia giving plant
the chance to survive and then to re-colonize the top of the moun-
tains during warmer and more humid interglacial periods. Hence,
the N-facing sector of the Madonie Mts. could enjoy both the warmer
climate and the humid winds coming from N and NW.

The ‘limestone effect’, a pattern observed worldwide, should also
be invoked to explain the species and endemic species-richness of
Madonie Mts. Indeed, the shallow and base-rich soils deriving from
limestones and dolomias are the ideal location for evolution, espe-
cially under supra- and oro-mediterranean conditions.

The top of Madonie Mts. played the role of ‘calcareous island’
for the supra-mediterranean flora, which only occurs there and has
evolved there due to isolation.

Summarizing, three factors seem to better explain the particularly
valuable botanical heritage of Madonie Mts.: favourable microclimatic
conditions during Holocene, substrate and isolation. Without the fa-
vourable combination of these factors the area would have been as poor
of endemics as the almost similar and close massif of Nebrodi Mts.

Zonal vegetation

In the following the main vegetation units of Madonie Mts. are pre-
sented starting from the highest peaks and going down to the seaside.

The relict oro-mediterranean conifer woodlands and shrubberies
are framed into JUNIPERO-PINETEA SYLVESTRIS and BERBERIDO
AETNENSIS-PINION LARICIONIS.

Juniperohemisphaericae-AbietetumnebrodensisislocalizedintheVal-
lone Madonna degli Angeli, enjoying the water supply due to fre-
quent fogs, occurs on initial soils deriving from flysch quartzites. Last
Sicilian firs occurring there have been unanimously considered the
last remnants of the recent destruction of a previously widespread
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montane climax, although recent paleobotanical surveys point out
that Abies nebrodensis was probably very rary in historical times and
that the fir species belongig to Abies alba group used to occur also
under supra-mediterranean bioclimate intermingled with deciduous
broadleaved species such as beeches and deciduous oaks.

Cerastiotomentosi-Juniperetumhemisphaericaeisaprostrateshrubland
occurring on limestones, dolomites and quartzites able to colonize ini-
tial soils on sunny and windy places between 1300 and 1900 m a.s.L.

The hemicryptophytic and chaemaephytic patchy and mostly thorny
cushion vegetation of the upper meso-, supra- and oro-mediterranean
belts of Sicily and Calabria is ascribed to the endemic class RUMICI-A-
STRAGALETEA SICULL Its alliance ARMERION NEBRODENSIS in-
cludes Plantaginihumili-Armerietumnebrodensis,acommunity domina-
ted by small pulvinate chamaephytes and caespitose hemicryptophytes
occurring on eroded, leached and extremely acid (pH 4-6) soils, often
altered by cryoturbation. It occurs in the oro-mediterranean belt, betwe-
en 1700-1900 m a.s.l., on the sunny plateaux and windy ridges on the si-
liceous peaks of Madonie Mts. (Mt. San Salvatore and Vallone Madonna
degli Angeli), very stony due to overgrazing and wind erosion.

The assemblages dwelling base-rich soils are referred to the en-
demic alliance CERASTIO-ASTRAGALION NEBRODENSIS, locally
represented by Astragaletum nebrodensis, a species-poor pioneer as-
semblage colonizing eroded soils rich in skeleton, stony and eroded
slopes and windy ridges. The thorny cushions of Astragalus nebro-
densis dominate this community, provide a shelter (against wind and
overbrowsing) to the few co-occurring plants and allow slow pedo-
genesis. It also occurs under supra- and oro-mediterranean bioclima-
te between 1400 and 1900 m a.s.l., on soils deriving from carbonates
and flaky clays (e.g. Mt. Mufara and Quacella ridge).

The sub-nitrophilous Cachryetum ferulaceae is rather common on the
N-facing gently sloping karstic sites (Pizzo Carbonara, Mt. Mufara and
Monte dei Cervi) covered with quite deep but primitive soils which re-
main humid up to late summer but linked between 1600 and 1900 m a.s.l.

Lino punctati-Seslerietum siculae is a xerophilous, discontinuous
community colonizing the lithosols and rocky slopes on eroded sites
of the supra-mediterranean belt between 1200 and 1800 m a.s.1.

ToCarduncellopinnati-Thymetumspinulosiisascribedthechamaephytic
vegetation dwelling the eroded soils deriving from argillites (= flaky clays),
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The massif of Mt. Carbonara, here seen from the opposite crest of Mt. Quacella, is spotted by
hundreds of dolines. Hollows were traditionally used as summergreen pasturelands.

flysch, limestones. It characterises the wind-exposed gently sloping sum-
mits of the meso- and supra-mediterranean belt between 1100 and 1400 m
a.s.l. on the Quacella rigdes and also occurs on Sicani and Nebrodi Mts.

On the oro-mediterranean belt of Pizzo Carbonara three different
assemblages occur: on the stony and steep (50°) slopes between 1500
and 1900 m a.s.l. Siderito siculae-Artemisietum albae prevails, substi-
tuted by Seslerio siculae-Melicetum cupanii on the highest slopes and
on windy the ridges (1800-1950 m a.s.l.). The inner N-facing and
wind-sheltered slopes and the bottom of dolines, where the snow-
bed lasts for at least 2 months and the loam- and nutrient-rich soil
remains humid up to late summer, are covered by Siculosciadetum ne-
brodensis (e.g. Fosse di San Gandolfo).

All the mesic (and meso-hygrophilous) summergreen deciduous
forests of the meso- to supra-mediterranean belts of the massif are
framed into CARPINO-FAGETEA SYLVATICAE and GERANIO
STRIATI-FAGION.

lliciaquifolii-Quercetumaustrotyrrhenicaeismostly commononacid
soils issuing from Numidian Flysch outcropping rocks, in areas subject
to humid supra-mediterranean bioclimate between 1250 and 1600 m
a.s.l. The most representative examples of this forest community, lin-
ked to extremely cool and humid slopes enjoying an almost continuo-
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View of the dolines of Piano Battaglia, with Cachryetum ferulaceae in the foreground Cynosuro
cristati-Plantaginetum cupanii in the flattened part of the doline.

us supply of air humidity coming from N-NW, are found on the Mado-
nie Mts. at Contrada Pomieri and some scattered spots are interspersed
in the Pollina watershed (Portella Mandarini, near Pizzo Canna and
Piano Simpria, at Passo Canale and Piano Farina, Mt. Antenna Piccola),
Pizzo Catarineci, Mt. Giummeti and near Castelbuono.

With Anemonoapenninae-Fagetumsylvaticaebelongmostoftheaci-
dophilous beech forests ot Nebrodi Mts. subject to supra-mediterra-
nean bioclimate between 1400 and 1800 m a.s.l., like those of Mt. Dai-
no, Mt. San Salvatore, Portella Colla, Pizzo di Fao, Pizzo Scalonazzo,
Zottafonda, Piano Principessa, Pizzo Catarineci.

1lici aquifolii-Quercetum leptobalanioccurs on acidic soils between
1000 and 1200 m a.s.l. at Gonato, Serre di Corco and Vicaretto.

On the eastern part of Madonie Mts., a montane holm-oakwood,
the Geranioversicoloris-Quercetumilicis,occursonacidand well-humi-
fied soils issuing from flysch outcrops under lower supra-mediterra-
nean humid bioclimate, between 900 and 1200 m a.s.l.

Luzulosiculae-Fagetum sylvaticaeincludes most of the basiphilous
beech forest of Madonie Mts. colonizing dolomites and limestones
between 1500-1900 m a.s.l. in the supra-mediterranean humid bio-
climate, like those of Bosco Madonia (Isnello), Mt. Mufara (Petralia
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Sottana), Pizzo Antenna Grande, Monte dei Cervi, Mt. Spina Puci,
while Hieraciomadoniensis-Fagetum sylvaticaeonly occursin thenar-
row gorges of Passo della Botte, between 1350 and 1500 m a.s.l.

The steep and gravelly slopes of the calcareous part of the Mado-
nie massif, subject to supramediterranean mesoclimate, host a pioneer
assemblage ascribed to Sorbo graecae-Aceretum pseudoplatani (CARPI-
NO-FAGETEASYLVATICAEand TILIO-OSTRYONCARPINIFOLIAE).

Local basiphilous thermophilous oak woods are referred to
QUERCETEA ILICIS and FRAXINO ORNI-QUERCION ILICIS, and
arelocallyrepresentedby Oleosylvestris-Quercetumyvirgilianae,almost
frequent in the territories of Polizzi Generosa, Pollina, San Mauro Ca-
stelverde, Scillato. Interestingly, the area where this forest commu-
nity occurs is the same where olives and manna ash trees have been
planted during past centuries, so that nowadays it is often hard to
say if these forest stands are the result of the secondary succession
processes going on in abandoned groves or are the remnant nuclei of
a previously wide thermophilous oak forest.

Thisevergreenforest Acericampestris-Quercetumilicisrichindeciduo-
us trees and many herbaceous species of the Carpino-Fagetea colonises
poorly developed base-rich soils issuing from limestones and dolomias,
consolidated screes and even semi-rupestrial habitats under suprame-
diterranean bioclimatic conditions subject to more than 1000 of annual
rainfall, between 1000 and 1400(1700) m a.s.l., like Piano Zucchi, Mt.
Balatelli and Pizzo Carbonara, Volpignano, Mt. Cucullo, Vallone Ma-
donna degli Angeli, southern slopes of Mt. Quacella. It is dynamically
connected with CERASTIO-ASTRAGALION NEBRODENSIS commu-
nities; at lower altitudes it is substituted by thermophilous oakwoods
(Oleosylvestris-Quercetum virgilianae), while around 1400-1500ma.s.l. it
is gradually substituted by Luzulo sylvaticae-Fagetum sylvaticae.

Rhamno lojaconoi-Lauretum nobilis occurs on the N-facing slopes
and within the thalwegs of the streams Cava and Vicaretto (municipa-
lities of Castelbuono and Geraci Siculo) both on calcareous and quar-
tzitic substrates under upper meso-mediterranean subhumid-humid
bioclimate. The co-occurrence of Vitis viniferasubsp. sylvestris confir-
ms local high humidity.

The acidophilous forest and maquis communities are framed into
ERICO-QUERCION ILICIS. As for the submontane mixed oakwoods,
Quercetum gussonei only occurs in the wood of Cappelliere and on Ne-
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Cachryetum ferulaceae develops on the overgrazed slopes of the dolines.

brodi Mts. (Caronia and San Fratello) at (700)750-950(1.000) m a.s.1. and
enjoys exceptionally high amounts of rainfall (probably 800-1110 mm),
Quercetum leptobalanihas been observed in some N-facing submonta-
ne areas of Madonie Mts. (Collesano and Piano Zucchi) at (700)750-
900(1.400) and Ficuzza, where annual rainfall amount is approximately
800 mm, while Teucrio siculi-Quercetum ilicis is a mixed (mostly ever-
green) oakwood linked to cool-humid montane microhabitats, shady
slopes and valley bottoms, which occurs at (450)850-1200(1300) m a.s.l.
During last centuries some of these forest communities have been sub-
stituted by hazelnut or chestnut groves (e.g. near Polizzi Generosa).

The degradation of the four above-mentioned mixed forest com-
munities leads to thorny shrublands (Crataegetum laciniatae) and - un-
der intense overgrazing - to PLANTAGINION CUPANIL

To Genisto aristatae-Quercetum suberis are ascribed the cork-oak
woods occurring on gently sloping areas between 500 and 800 m a.s.L.
(Collesano, Pollina, Castelbuono, Mongiarrati, Bosco Guarneri near
Cefalu, Finale di Pollina, Geraci Siculo).

Dense species-poor spots of acidophilous tall shrubland ascri-
bed to Erico arboreae-Arbutetum unedonis (ERICION ARBOREAE)
occur in the coastal sector of the massif at Finale di Pollina and
Sant’Ambrogio near Cefalu.
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The deepest part of the active dolines hosts hygrophytic perennial meadows of Holoschoeneta-
lia (here: Eleocharito nebrodensi-Juncetum compressi and the annual vegetation of temporary
ponds (here: Myosurus minimus, Spergularia madoniaca, Ranunculus ficaria subsp. bulbilifer,
Ranunculus lateriflorus, Thlaspi rivale and Barbarea sicula).

The self-renovating stone pinewoods dwelling the sandy soils de-
riving from flysch rock outcrops on the coastal hills (200-400 m a.s.1.)
near Cefalti have been ascribed to Cisto cretici-Pinetum pineae (PIN-
ION PINEAE), but their native status remains rather questionable
and needs to be confirmed (or rejected) after a more accurate research
based on historical documents.

The degradation of all the thermophilous forest and maquis
communities framed into ERICO-QUERCION ILICIS leads to
broom-dominated shrublands (SAROTHAMNION SCOPARII), gar-
rigues (CISTO-LAVANDULETEA), perennial and annual dry grass-
lands (AVENULO-AMPELODESMION and HELIANTHEMION
GUTTATI) and bracken (Pteridium aquilinum) pure stands.

Thermophilous scrub (OLEO-CERATONION SILIQUAE) is local-
ly represent by Euphorbietum dendroidis, which occurs on the steep
calcareous slopes of the Rocca di Cefalti, while Myrto communi-Pista-
cietum lentisci occurring in locality Settefrati near Lascari probably is-
sues from the degeneration of the cork oak woods which formed an
almost continuous forest cover on the acidic substrates of the coastal
area on both Madonie and Nebrodi Mts.
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The shrublands which are topographically close and dynamical-
ly connected to local woodlands are ascribed to CRATAEGO-PRU-
NETEA. From 1000 up to 1200-1400 m a.s.l., Crataegetum laciniatae
(ILICI-CRATAEGION LACINIATAE) occurs on the border or in the
clearings of the acidophilous woodlands of ERICO-QUERCION ILI-
CIS. M Piano Battaglia, Pomieri, Portella Colla, Monte di Mele, Vallo-
ne Madonie, Pizzo Antenna, etc.).

Three different basiphilous assemblages occur on the highest part
of Madonie Mts.: Clematido vitalbae-Prunetum cupanianae occurs at
1250-1500 m a.s.l. on N-facing sites up to 1800 m a.s.l. on S-facing slo-
pes (e.g. Macchia dell’Inferno, Piano Zucchi, Fosse di San Gandolfo,
SWslopesofMt.SpinaPuci); Loniceroxylostei-Prunetumcupanianaeco-
lonizes the thiny colluvial soils of some consolidated debris cones on
the NW slopes of Carbonara massif, Mt. Mufara, Monte dei Cervi and
Quacellaridge(ca.1350ma.s.l.), while Junipero hemisphaericae-Prune-
tum cupanianae characterises the consolidated dolomitic scree on the
NE-facing side of Quacella between 1350 and 1450 m a.s.1.

At lower altitudes (e.g. Gibilmanna) the most widespread mantle
communities belong to PRUNO SPINOSAE-RUBION ULMIFOLII,
mostly represented by Cytiso infesti-Pyretum spinosae (from sea lev-
el up to 700-800 a.s.1.) and by Spartio juncei-Bupleuretum fruticosi and
acidophilous shrublands colonizing the coastal hills of Madonie, Ne-
brodi and Peloritani Mts., mostly occurring on N-facing steep slopes
and valleys under cool and shady microclimatic conditions within
both thermo- and meso-meso-mediterranean belts (200-850 m a.s.l.).

Another frequent tall broom-dominated shrubland, Cytiso infes-
ti-Spartietum juncei, should be better framed into CYTISETEA SCO-
PARIO-STRIATI and SAROTHAMNION SCOPARII N

The only basiphilous garrigue community (ONONIDO-ROSMA-
RINETEA and POLYGALO PRESLII-ERICION MULTIFLORAE) de-
scribed for the area is Genistetum demarcoi, only occurring on the shal-
low soils issuing from calcareous rock outcrops on the SE-facing slopes
of Pizzo Dipilo near Isnello, between 400 and 900 m a.s.l., while the
acidophilous garrigues (CISTO-LAVANDULETEA STOECHADIS and
CYTISO VILLOSI-GENISTION TYRRHENAE) are much more wide-
spread and are locally represented by three associations: Carlino ne-
brodensis-Genistetum cupaniimostly issues from the degradation of the
cork and downy oak woods of the meso-mediterranean belt of the Tyr-
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rhenian side of Madonie (Brullo 1984), but also occurs as disclimax un-
der supra-mediterranean bioclimate from 800 up to 1600 m a.s.L.; Cisto
salviifolii-Genistetum madoniensisis found on the foot-hills of northern
Madonie between (200)250 and 650 (800) m a.s.l. (Gratteri, Lascari, Pol-
lina, Cefaltiand San Mauro Castelverde),and Genistoaristatae-Cistetum
salvifolii between 500 and 800 m a.s.l. on the Tyrrhenian slopes of Ma-
donie (Collesano, Lascari, Isnello and Geraci Siculo) and Nebrodi Mts.

As for perennial xerophilous grasslands (LYGEO SPARTI-STIPETEA
TENACISSIMAE), Hyparrhenietum hirto-pubescentis (HYPARRHENION
HIRTAE) is very common on base-rich lithosols under thermo-mediterra-
nean bioclimate, while under meso- and supra-mediterrean bioclimate the
destruction of woody assemblages ascribed to QUERCETALIA ILICIS pro-
bably favoured the spread of meso-xerophilous communities framed into
AVENULO-AMPELODESMION MAURITANICI. On the Madonie massif
this alliance is represented by three species-rich communities. Helictotricho
convoluti-Ampelodesmetummauritanici,commonbetween100-800(1100)m
a.s.l. on the calcareous steep slopes in areas subject to 600-1000 mm of an-
nual rainfall and average yearly temperatures of 11-18 °C (Polizzi Generosa,

Patches of Fagus sylvatica colonize the upper part of this doline (named Fossa di San
Gandolfo). These patches were preserved for charcoal production and to shelter the
livestock during the hottest hours of the day. In the foreground, summergeen pasture-
lands of Cynosuro cristati-Plantaginetum cupanii in the flattened part of the doline
and Siculosciadetum nebrodensis in the stony hollows
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The summit peaks of Pizzo Carbonara, colonized by the Asperulo gussonei-Potentil-
letum nebrodensis (Saxifragion australis) on vertical cliffs and by the Seslerio sicu-
lae-Melicetum cupanii (Cerastio-Astragalion nebrodensis) on steep stony slopes.

Piano Zucchi, Quacella, Gratteri, Isnello). Seselio tortuosi-Ampelodesmetum
mauritanici occurs in central Sicily, namely on Erei Mts. and southern Mado-
nie Mts. (e.g. Alimena) between 350-800(1.000) m a.s.1. on soils issuing from
calcarenites, chalks and marls in areas subject to 700-900 mm of annual rain-
fall and average yearly temperatures of 14-17 °C. Avenulo cincinnatae-Stipe-
tum siculae occurs in windy, sunny and rocky habitats, dweling the shallow
soils of the ridges and flattened plateaux under meso-mediterranean humid
bioclimate between 700 and 900 m a.s.l. at Gangi.

Overgrazed areas are characterised by the prevalence of Carlino sicu-
lae-FeruletumcommunisCHARYBDIDOPANCRATII-ASPHODELION
RAMOSI on base-rich soils, while the perennial rangelands occurring
on siliceous soils are framed into POETEA BULBOSAE and PLANTA-
GINION CUPANIL locally represented by Cynosurocristati-Plantagine-
tum cupanii which covers very wide surfaces of the flat siliceous areas
at Piano Battaglia and Piano Battaglietta, Mt. Ferro, Mt. San Salvatore
and Mt. Cervi. It is linked to leached acid-subacid (pH 6-6,5) non-per-
meable soils between (700)1100-1650(1.750) m a.s.l. It plays a key role
as high quality pastureland, but overgrazing and excessive trampling
may trigger its destruction and an almost irreversible soil degradation.
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At higher elevations (1.500-1.750 m a.s.l.), within the potential belt of
GERANIO-FAGION, itisoftensubstituted by Armerionebrodensi-Plan-
taginetum cupanti, a species-rich herbland occurring on seasonally sub-
merged almost flat areas (Vaddi du Vuosco near Castelbuono, Zubbio
near Pizzo Catarineci, Piano Cervi, Contrada Pomieri, etc.).

No detailed information is available on the annual dry grasslands
occurring under thermo- and meso-mediterranean bioclimate (HE-
LIANTHEMETEA GUTTATI). The gaps and the degradation steps
of local forest and pre-forest acidophilous assemblages are colonized
by assemblages typical to nutrient-poor sandy soils (HELIANTHE-
METEA GUTTATI and HELIANTHEMION GUTTATI). The annual
the dry grasslands occurring on alkaline loamy substrates should be
ascribed to STIPION RETORTAE, while those dwelling shallow ske-
letal base-rich soils belong to TRACHYNION DISTACHYAE and are
locally represented by Thero-Sedetum caerulei.

Some halo-nitrophilous assemblages framed into PEGANO HAR-
MALAE-SALSOLETEA VERMICULATAE occur on the southern
sector of Madonie Mts. Salsoletum agrigentinae(SALSOLO OPPOSITI-
FOLIAE-SUAEDION FRUTICOSAE) occurs on the badland system
of Contrada Lavanche near Castellana Sicula, where this chenopod
scrub is intermingled with halo-xerophilous perennial grassland re-
ferred to Asteretum sorrentinii (MORICANDIO-LYGEION SPARTI),
and subhalo-nitrophilous annual dry assemblages referred to Podo-
spermocani-Parapholidetumpycnanthae(SAGINETEAMARITIMAE
and GAUDINIO FRAGILIS-PODOSPERMION CANI).

To ARTEMISION ARBORESCENTIS belong two associations re-
cordednearCaltavuturo,i.e. Coronillovalentinae-Artemisietumarbore-
scentis, occurring on intensely eroded marly slopes, subject to herbi-
vore disturbance under thermo-mediterranean subhumid bioclimate,
between 400 and 500 ma.s.1.,and Lycio europaei-Artemisietum arbore-
scentis, halo-nitrophilous shrubland occurring on the S-facing clayey
slopes in rather disturbed sites (suburban areas, rural settlements,
sheepholds, roadsides, tracks, etc.) subject to meso-mediterranean
dry to subhumid bioclimate between 500 and 700 m a.s.1.

Vegetation of coastal ecosystems

The central and eastern sectors on the coasts of northern Sicily
are characterized by very few and narrow sandy or gravelly shores,
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Fiumara di Pollina: Tamarici africanae-Viticetum agni-casti, growing in the terminal
part of the fiumara, on slightly saline sediments.

and most of the coastline is made of steep acid rocky cliffs subject
to intense salt-spray. Moreover, the wilderness of the coastal sites of
Madonie Mts. has been strongly compromised by urban sprawl, in-
dustrial sites (like that of the Gulf of Termini Imerese) and every sort
of manufacts (railways, roads, motorways, etc.).

Hence, it is not surprising if only few and often very disturbed
spots of pioneer halo-nitrophilous short-lived vegetation occur on
the strandlines of local sandy and shingle beaches (CAKILETEA
MARITIMAE and EUPHORBION PEPLIDIS), mostly represented by
Salsolokali-Cakiletummaritimae by Cakilomaritimae-Xanthietumitalici
in more humid areas near the disturbed mouths of local rivers and
streams (e.g. Imera settentrionale river; Roccella and Pollina streams,
etc.) or Salsolo kali-Euphorbietum peplis.

Even less frequent and very impoverished and discontinuous are the
tall-grass perennial swards typical to mobile coastal dunes (AMMOPHI-
LETEA and AMMOPHILION AUSTRALIS), occurring in the area, i.e.
Cyperomucronati-AgropyretumjunceiatSettefratinearLascari,Sporobole-
tumarenariiand Medicaginimarinae-AmmophiletumaustralisnearCefalti,
and the dwarf scrub and grasslands linked to stabilized coastal grey hind
dunes (HELICHRYSO ITALICI-CRUCIANELLETEA MARITIMAE and
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Fiumara di Pollina: Spartio juncei-Nerietum oleandri growing in the intermediate part
of the fiumara.

CRUCIANELLION MARITIMAE), represented by few small nuclei of
Centaureosphaerocephalae-Ononidetumramosissimae(GorgoLungonear
Campofelice di Roccella, Settefrati near Lascari, Cefalt1).

Impoverished chamaephytic communities ascribed to CRITH-
MO-STATICETEAand CRITHMO-STATICION)whereonly Limbarda
crithmoides, Crithmummaritimum, Lotuscytsoidesand Limoniumvirga-
tum occur, may be observed on the salt-sprayed coastal cliffs near
Settefrati near Lascari, Cefalu, Finale di Pollina, etc.

Vegetation of cliffs, walls and screes

The moss- and fern-dominated assemblages typical to shaded and
water-splashed habitats (ADIANTETEA and ADIANTION) are rather
common on base-rich substrates under thermo-mediterranean climate:
Eucladioverticillati-Adiantetum capilli-venerismostly occurs onsteep cliffs
and walls (e.g. near Cefalt1and Castelbuono), while Eucladio verticillati-Di-
dymodontetum tophaceipreferstheman-madehabitats (walls, water tanks,
drinking troughs, etc.) of coastal sites (e.g. Kalura, Finale di Pollina, etc.).

Fern- and moss-rich epilithic and epiphytic communities of sha-
ded sites (POLYPODIETEA and POLYPODION SERRATT) are rather
common in the thermo- and meso-mediterranean bioclimatic belts.
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The gravelly riverbeds of most of the Sicilian fiumaras are currently invaded by Eucalyptus
camaldulensis, which spreads particularly well into the Spartio juncei-Nerietum oleandri

The oro-litophilous vegetation colonizing the rock faces and crev-
ices of local limestones or dolomites cliffs between (1300)1500 and
1850 m a.s.l.,, subject to 2-3 months of snow bed cover and strong
summer droughtstress,isascribed to Asperulogussonei-Potentilletum
nebrodensis (SW side of Mt. Quacella and Pizzo Carbonara), which
in turn is framed into SAXIFRAGION AUSTRALIS (ASPLENIETEA
TRICHOMANIS), an alliance endemic to the carbonatic massifs of
Apennines, Calabria and Sicily. At lower elevations, between (500)800
and1500(1600)ma.s.l., Anthemidocupanianae-Centauretumbusamba-
rensis characterises the mid-altitude calcareous cliffs of Isnello, Valle
Trigna, Mt. Balatelli, NW slopes of Mt. Carbonara, Mt. Milocco, Pizzo
Antenna Piccola, Mt. Cucullo, Cozzo Castellazzo, etc.

Subject to thermo-mesomediterranean climate, the rock faces and
crevices of the Mesozoic limestones of Rocca di Cefalu host a chasmo-
philous assemblage which may be interpreted as an impoverished pat-
ternof Scabiosocreticae-Centauretumucriae( DIANTHIONRUPICOLAE).

The fern- and moss-rich vegetation of the rock crevices and shady
and moist ledges of the siliceous cliffs of the supra- and oro-Mediter-
ranean belt (POHLIO CRUDAE-ASPLENION SEPTENTRIONALLIS)
still waits to be investigated.
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Several thermophilous chasmo-nitrophilous communities belong-
ing to the class CYMBALARIO-PARIETARIETEA DIFFUSAE, such
aCentranthorubri-Parietarietumjudaicae,Sedodasyphylli-Ceterachetum
officinarumand Aspleniotrichomanis-Umbilicetumhorizontalis(CYM-
BALARIO-ASPLENION) and Oxalido corniculatae-Parietarietum ju-
daicae (PARIETARION JUDAICAE) occur on the disturbed cliffs, the
stone walls and the old monuments of this area.

Two pioneer assemblages colonize local calcareous screes (DRYPIDE-
TEA SPINOSAE and LINARION PURPUREAE) at different altitudes:
Arenariograndiflorae-Rumicetumscutatioccursabove1400ma.s.1., inare-
as potentially covered by beech forests, while Rumici scutati-Cardamine-
tum graecae dominates the debris cones at lower altitudes (1000-1400 m
a.s.l.) in areas where Aceri campestris-Quercetum ilicis occurs.

The local pioneer vegetation colonizing the incoherent pebbly and
sandy warps of the alluvial terraces and the stream- and riverbeds (EU-
PHORBION RIGIDAE) may be ascribed to Ononido ramosissimae-Hel-
ichrysetum italici, typical to heterogeneous alluvial deposits between
200 and 450 m a.s.l., and endemic to central-northern Sicily (e.g. Imera
settentrionale river), where the annual main rainfall amount is 500-700
mm and the average annual temperatures are 14-16 °C.

Hydro-hygrophilous vegetation

Among the perennial meso-hygrophilous meadows and pas-
tures on seasonally flooded and fertile soils (MOLINIO-ARRHEN-
ATHERETEA), those occurring on rather shallow soils are ascribed
to CIRSIO VALLIS-DEMONIS-NARDION, and, more precisely, to
Cynosurocristati-Leontodontetumsiculi,commononbaresunnyslopes
with soils issuing from Flysch rock outcrops between 1000 and 1500
m a.s.l. (e.g. Portella Mandarini, Pizzo Catarineci, etc.) in the belt
dominated by acidophilous mixed oakwoods.

Eleocharitonebrodensi-JuncetumcompressiMENTHOLONGIFO-
LIAE-JUNCION INFLEXI) forms linear and narrow tall-herb fringes
along thalwegs and near some montane springs (e.g. Piano Battaglia).

Mesophilous riparian gallery forests (ALNO GLUTINOSAE-POPU-
LETEA ALBAE) are very rare and fragmented. No field surveys confirm
the presence of assemblages beloging to POPULION ALBAE, claimed by
several authors for both Madonie and Nebrodi Mts. Located in montane
sites (1250-1300 m a.s.L.) and on siliceous substrates, Osmundo regalis-Sal-
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icetum pedicellatae (OSMUNDO-ALNION) forms dense riparian forests
rich in meso-hygrophilous species within area potentially covered by
Hiciaquifolii-Quercetumaustrotyrrhenicacor Anemonoapenninae-Fagetum
sylvaticae (between Pomieri and Geraci Siculo, Piano Pomo).

The hygrophilous pioneer scrubs and low open forests colonizing
the beds and the banks of local streams (SALICETEA PURPUREAE)
are locally represented by two assemblages framed into SALICION
PEDICELLATAE, i.e. Ulmo canescentis-Salicetum pedicillatae, mostly
occurring in the deep valleys and gullies at 400-700 m a.s.1., like Val-
loneSanNicolanearPolizzi,and Agropyropanormitani-Salicetumpedi-
cellatae, occurring between 1050 and 1150 m a.s.l. at Vallone Canna.

The lower trait of most part of local streams and braided streams,
the so-called ‘fiumare” (e.g. Pollina and Castelbuono streams, Imera
settentrionale river) is often characterised by thermo-hygrophilous
pioneer thicket communities (NERIO-TAMARICETEA). The most
common features of such disturbance- and stress-tolerant vegeta-
tion are mono-specific stands of Tamarix africana (TAMARICION
AFRICANAE),and Spartiojuncei-NerietumoleandriRUBOULMIFO-
LII-NERION OLEANDRI), colonizing the alluvial sandy-gravelly flu-
vial terraces which are slightly raised with respect to the streambeds
occupied by EUPHORBION RIGIDAE assemblages.

The hygrophilous and aquatic communities linked to permanent
and temporary ponds underwent a very strong and fast shrink dur-
ing last decades due to road construction or to irrational water uptake
affecting many montane springs, causing not only the extinction of
many plant species, but even of entire habitats. The past frequency of
these wetlands is also testified by the different (and specific) vernac-
ular names assigned by local people to differentiate them: ‘triemule’
(= trembling sites, i.e. Sphagnum-dominated peat bogs) and ‘margi
filiciari’ (= “fern-rich temporary ponds’) only occurred on siliceous
substrates with low pH values, while the ‘margi quacinari’ (= ‘lime
temporary ponds’, rich in calcium-tolerant Juncus and Carex species)
were located on calcareous rock outcrops. At present all these pecu-
liar habitats, rare or absent in the rest of Sicily, have almost complete-
ly disappeared or are strongly compromised, so that only “urghi’ (=
permanent ponds) survive, albeit often disturbed by overgrazing and
trampling due to domestic and wild herbivores, altered or reduced in
terms of surface due to human activities.
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Salix purpurea subsp. lambertiana is colonizing the upper part of the Fiumara di Pollina,
where the riverbed is widening but the energy of the flowing water is still relatively high.

As for the assemblages dominated by rooted floating or sub-
merged macrophytes (POTAMOGETONETEA) only Myriophylletum
alterniflori(POTAMOGETONION GRAMINEI) occurs on the shallow
muddy bottom of Gorgo di Pietra Giordano.

Some temporary ponds occurring on the high mountains at
(1200)1400-1650 m a.s.l. (Piano Battaglia, Pizzo Catarineci, Piano Dal-
la near Geraci Siculo, Portella Colla, Urgo di Pollicino) host Ranun-
culolateriflori-Antinorietuminsularis{ISOETO-NANOJUNCETEAand
PRESLION CERVINAE), a hygrophilous and subnitrophilous ephe-
meral microphytic pioneer assemblage linked to very shallow (max
35 cm-deep) impermeable depressions located on karstic plains. The
hydroperiod of these ponds is strongly affected by snow bed cover
timing and endurance. The life-cycle of the species of this community
starts with snow melting and ends by the first decade of June, when a
species turnover occurs and the depressions are colonized by several
nitrophilous species. As a consequence of natural filling processes,
these depressions are gradually colonized by Eleocharito nebroden-
si-Juncetumcompressi,thencoveredwith Cynosurocristati-Plantagine-
tum cupanii grasslands.
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Several local communities linked to still, fresh and brackish wa-
terbodies dominated by big rhizomatous helophytes are framed into
PHRAGMITO-MAGNOCARICETEA and PHRAGMITION COM-
MUNIS, like Phragmitetum communisalong stream- and riversides or
on the border on natural ponds and artificial basins; Typhetum angus-
tifoliae growing on the muddy bottoms of the shallow mesotrophic
ponds of Castellana Sicula.

The vegetation of the Sicilian hygrophilous herblands linked to
shallow montane pools subject to seasonal watertable fluctuations are
framed into ALOPECURO-GLYCERION SPICATAE, locally represent-
ed by Glycerio spicatae-Callitrichetum obtusangulae, linked to extremely
shallow (10 to 20 cm-deep) and frequently eutrophic pools located at
780-1770 m a.s.l. (still occurring near the sink hole of Piano Battaglia, de-
stroyed elsewhere), whose bottom remains humid even after drying up.

Anthropogenic vegetation

Local arable crops (mostly cereal fields) are characterised by two
annual weed assemblages occurring in different seasons. The winter-
greenone, Legousiohybridae-Biforetumtesticulatae,isframedintoRO-
EMERION HYBRIDAE (PAPAVERETEA RHOEADIS) and has been
observed on the clayey soils of both the Tyrrhenian sector (e.g. Colles-
ano and Campofelice di Roccella) and the southern part of the massif
(e.g. Castellana Sicula), while the summergreen, C4 species-rich veg-
etation occurring after crop harvest belongs to Chrozophoro tinctori-
ae-Kickxietumintegrifoliae(DIGITARIOSANGUINALIS-ERAGROST-
IETEA MINORIS and DIPLOTAXION ERUCOIDIS).

Concerning the wintergreen annual weedy and ruderal vegeta-
tion belonging to CHENOPODIETEA, the hypernitrophilous and xe-
rophilous vegetation of local sheepfolds is referred to HORDEION
MURINI, whilst many fallows occurring between 200 and 800 m a.s.1.
on the marly and clayey soils of the southern sector of the massif are
characterized by Centauretum schouwii(ECHIO-GALACTITION TO-
MENTOSAE), dynamically linked with PLANTAGINION CUPANII
overgrazed and trampled communities and with PRUNO SPINOS-
AE-RUBION ULMIFOLII thorny woody mantle communities.

A single sub-nitrophilous and sciaphilous community (VALANTIO
MURALIS-GALION MURALIS) is reported for the area, i.e. Valerianel-
lo carinatae-Cerastietum luridioccurring between (700)750-950(1000) m
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a.s.l. on the siliceous shaded stony areas covered by mantle communi-
ties (CRATAEGO-PRUNETEA) deriving from the degradation of the
mesophilous mixed oakwoods of ERICO-QUERCION ILICIS.

The nitrosciaphilous vegetation growing under the tree canopy
of Citrus orchards (Campofelice di Roccella, Scillato, etc.) probably
belongs to VERONICO-URTICION URENTIS.

No data are available on the therophytic nitrophilous dwarf vegeta-
tion typical to local trampled (mostly urban and suburban) areas (POLY-
GONO-POETEA ANNUAE and POLYCARPION TETRAPHYLLI).

As for geophytic and hemicryptophytic ruderal nitrophilous vege-
tation (ARTEMISIETEA VULGARIS), the intensive breeding activities
mostly carried out in this territory give rise to several (sub)xerophilous
assemblages framed into ONOPORDION ILLYRICI, like the thistle-domi-
nated Onopordo illyrici-Cirsietum scabri, rather common in the sheepfolds
and manure heaps located at 700-900(1000) m a.s.l. on clayey soils in areas
subject to an average annual rainfall 700-1100 mm (e.g. Caltavuturo) and
Bonannietumgraecae,commonindisturbed placessuchasroadsides, tracks
and paths between (800)950 and 1250 a.s.l. on base-rich soils deriving from
mostly carbonatic (rarely metamorphic) rock outcrops.

View of Cefalui, with the headland (“Rocca”) overlooking the town.
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Under thermo- and meso-mediterranean bioclimate disturbed fal-
lows, roadsides and ladfills are often characterized by perennial herb-do-
minated ruderal communities framed into BROMO-ORYZOPSION
MILIACEAE, suchas Dittrichio graveolentis-Ferulaginetum campestris,a
species-poor community occurring on the marly-clayey and sunny slo-
pes between 1000 and 1150 m a.s.l., or to Euphorbio ceratocarpae-Arun-
dinetum plinii, a subhygrophilous assemblage referred to ARUNDION
PLINII, both recorded in the the territory of Polizzi Generosa.

Under thermo-mediterranean bioclimate the most common as-
semblage of EPILOBIETEA ANGUSTIFOLII dwelling the nutrient-ri-
ch and disturbed riverbanks and water bodies of the territory is a
thermophilousreedbedreferredto Calystegiosylvaticae-Arundinetum
donacis (CYNANCHO-CONVOLVULION SEPIUM).

Under cooler bioclimates, several tall-herb plant communities form
forest fringes on nutrient-rich and often deep soils, such as Anthrisco
nemorosae-Chaerophylletum temuli (ANTHRISCION NEMOROSAE)
occurring in shady disturbed sites (e.g. rural farms) on deep acid soils
between 1450-1600 m a.s.l. (Contrada Pomieri, Contrada Canna, Mt. San
Salvatore),or Anthrisconemorosae-Heracleetumcordatialongthepathswi-
thin the beechwoods at 1350-1500 m a.s.l. with surfacing groundwater.

The montane areas host some mesic nitrophilous communities
ascribed to ARCTION LAPPAE, like Urtico dioicae-Arrhenatheretum
elatioris, occurring on the loamy-clayey soils deriving from flysch
and filling some small karstic depressions of the massif (Piano Bat-
taglia, Piano Battaglietta, Carbonara massif, Marcatu di Marrabilici
near Polizzi, Mt. Cervi and Mt. Daino) at (1200)1400-1600(1850) m
a.s.l,, where it represents the last step of the degradation of local pa-
sturelands(Plantaginioncupaniiand Cerastio- Astragalionnebrodensis);
Cerinthoauriculatae-Chenopodietumboni-henrici,occurringinsomedo-
lines of Pizzo Carbonara at (1700)1810-1880 m a.s.l. which are subject
to strong nitrogen input and intense slope erosion due to overgra-
zing and trampling by cows; Verbascorotundifolii-Sambucetumebulia
markedly xerophilous and heliophilous assemblages dwelling soils
which are poor in humus but rich in coarse calcareous skeleton, mo-
stly occurring along the paths at 1400-1500 m a.s.l. (Piano Battaglia,
Portella Arena, Mt. Daino).

Several man-made water basins such and the artificial lake near
Blufi host some summer-annual pioneer communities typical to sea-

228



Itineraries

sonally flooded nutrient-rich riverbeds, lacustrine banks and heavily
nutrient-loaded anthropogenic habitats (BIDENTETEA TRIPARTI-
TAE and CHENOPODION RUBRI).

8.3. Landscape and land use history

Human presence in the area since upper Palaeolithic-Mesolithic
(i.e. approximately 12-10000 years ago) is documented by the archae-
ological findings made in several caves, i.e. near Cefalti, Geraci Siculo
and Castelbuono. Neolithic sites (IV-III millennium BC) have been
discovered in the territories of Petralia and Castelbuono, while stone
tools and ceramics dating back to ancient Copper Age (‘Castelluccio
Culture’, ca. XXII century BC) have been found near Gangi. Additio-
nally, Iron Age settlements (IX century BC) occurred near Gratteri,
Aliminusa and on the top of the Rocca of Cefalu. There is a perfect
match between archaeological findings and the results of recent pala-
eobotanical investigations, which point out that the forest ecosystems
of the whole area were repeatedly opened for agricultural purposes.
Fire activity was closely associated with farming, and burning activi-
ties intensified during the Early Neolithic (around 5000 BC), at early
Bronze Age (c. 2500 BC) and early Iron Age (800 BC), when due to the
overexploitation of local fertile clayey soils, most part of the southern
side of the massif probably started to look like now, i.e. almost com-
pletely devoid of woody vegetation and characterised by pasture-
lands, fallows and cereal crop fields.

Between VII and V centuries BC, all the autochthonous towns and
villages of this area were influenced and contented by Phoenicians and
Greeks, who wanted to take the full control of the northern Sicilian co-
ast. In this framework the Greek colony of Himera played a major role.
Founded from Zancle (now Messina) on 648 BC, thanks to its position it
became soon very powerful because it controlled the main connection
route between the northern and the southern Sicilian coast, roughly
corresponding to the valleys of the two rivers Imera settentrionale and
Imera meridionale. On 480 BC the plain of Himera was the theatre of a
bloody battle won by the allied armies of Akragas and Syracusai: after
this defeat, Carthage will never try to expand eastwards and will need
almost 80 years to recover the control of W Sicily by destroying both
Selinous and Himera (409 BC). Soon after the battle of Himera, betwe-
en V and IV Greeks occupied not only the coastal areas, founding or
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re-founding ‘Kephaloidion’ (= ‘head shaped’, now Cefalti), but also the
hills and the mountains, building cities and/or emporia like ‘Kraterios’
(probably corresponding to Gratteri), ‘Engyon’ (probably corresponding
to Gangivecchio or to Alburchia, localities close to Gangi), ‘Hyerax’ (now
Geraci Siculo), ‘Petra’” (now Petralia), ‘Polis” (now Polizzi Generosa), etc.

Under Romans most of the Greek settlements, namely Engium, Hye-
rax, Petra and Polis, still played an important role as trade centres for the
agro-pastoral products coming from the inner southern side of Madonie,
whose lands were probably already deforested and mostly devoted to ce-
real crop culture. All the area was probably densely inhabited, as sugge-
sted by the finding of a wide necropolis dating back to III-II century BC
on Mt. Riparato near Scillato, and many rural farms and villages were in-
terspersed in the territory, namely near Castelbuono and Cephaloedium.

Ruling Byzantines Sicily experienced strong insecurity: most of the
old main centres became fortresses, and many people decided to move
towards more protected sites. For example, the people of Cephaloedium
re-built the village on top of the mountain and many rural villages were
founded in the hilly and montane area, such as Caltavuturo, Ypsygro (=
high humid place, now Castelbuono), and probably also San Mauro Ca-
stelverde, Scillato and Sclafani Bagni. These new settlements were often
connected with monasteries and shrines (e.g. Gibilmanna) and close to
wide forested areas, and almost certainly this period coincided with a
strong intensification of anthropogenic pressure on local forest ecosy-
stems (grazing and browsing, wood gathering, etc.).

Arabs (IX-XI centuries AD) probably founded or re-founded
many villages (Alimena, Aliminusa, Collesano, Gratteri, Isnello) in
the countryside. In the meanwhile, lowlands appeared almost desert,
probably as a consequence of increasingly humid climatic conditions,
and in order to avoid malaria.

Under Normans (XI-XII centuries AD) the whole territory experien-
ced one of its wealthiest periods. Cefalti was re-founded on the plain
and became an important centre. Part of the territory remained a state
property and Basilian monks were entrusted of the management of fo-
rest goods, other lands were donated to local aristocracy and became
small fiefs, while wide surfaces became property of the most important
bishops of Valdemone, i.e. Troina, Messina and Cefalu.

During XIII century AD Swabians donate to the family Ventimi-
glia the lands of Castrum Bonum (now Castelbuono), Pollina, Geraci
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and San Mauro. The counts of Geraci gradually became the lords of
a state within a state, provided with own laws, allowed to produce
own coins and owners of almost all of the forested areas of the Mado-
nie and Nebrodi Mts. until XVI century. In fact, during XIV century
AD the kings of Aragon gave them the lands of Caronia, Naso, Petti-
neo and Tusa on Nebrodi Mts. and they acquired the lands of Colle-
sano and Petralia, and during the following century the also obtain
the lands of Gratteri and Isnello. The capital of the county was Geraci
during XIII-XIV centuries, then Castelbuono since 1419. This town
will play a leading role between XIV and XVIII centuries. The success
of Castelbuono was also favoured by the gradual decline of almost
all the ancient centres of Madonie. Engyon-Engium was destroyed in
1299 during the war of Sicilian Vespers and the new Gangi will never
recover its role. Together with Geraci, Polizzi and Petralia its economy
will be increasingly focused on the trade of agro-pastoral products
coming from the exploitation of the wide latifundia characterising the
southern side of the massif. Other fiefs, like that of Cefalti, never had
the same power because they passed through too many hands. Also
the county of Sclafani had considerable dimensions between XIV and
XVII century, including the current territories of Aliminusa, Scilla-
to, Sclafani Bagni and Valledolmo. According to documents of the
XVI century mentioning the ‘forest of Aliminusa’, at least part of this
county was still covered with forest patches at that time.

With the exception of Cefalu, the coast continue to be poorly inha-
bited at last until the end of XVI century, even if some humid areas
are intensely exploited for sugar cane production, such as the area of
Garbinogara, near the mouth of the Imera settentrionale river.

Some other centres enjoyed the managerial qualities of local commu-
nities, like Pollina, Castelbuono, San Mauro and Scillato, wealthy between
XVII and XIX centuries thanks to oil and manna production and export.

Under increasing pressure of other noble families, during XVIII
century the Ventimiglia started to loose their power and were obliged
to sale part of their lands (e.g. Collesano and Petralia).

Most of the remnant nuclei of forest vegetation - evergreen or
summer-green oak woods on the foothills and beech woods on the
top - are concentrated on the N-facing slopes of the massif, not only
because this area was more properly managed in historical times but
more probably because of the more favourable bioclimatic conditions.
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The majority of the local hilly-montane villages currently counts less
than 3000 people, and only two of them more than 5000 (Castelbuono:
8800, and Gangi: 6700). Nowadays the century-long exploitation of fo-
rest ecosystems, along with the knowledge connected with coppicing,
charcoal production, etc., is disappeared and the main income for local
communities is provided by pastoral activities (pigs left to wild pa-
sture in the woodlands, goats and sheep in open degraded cork- and
downy oakwoods and grasslands) and tourism. In many cases current
breeding practices appear unsustainable, with severe consequences on
local ecosystems. In particular, the increasing number of pigs and in-
troduced herbivores, such as boars and fallow deer, hampers the reno-
vation of local forests due to overgrazing and trampling, so that many
old forest stands show a park-like structure with no renovation at all,
and not only local forest communities, but even the perennial and an-
nual dry grassland assemblages are often compromised.

The Cefalu cathedral was erected in 1131 and is one of the treasures of the recently promot-
ed UNESCO-Arab-Norman itinerary.
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Box8.1 TheonceendemicPleurotusnebrodensis(Inzenga)Quél

Until few years ago Pleurotus nebrodensis was thought to be strict-
ly endemic to northern Sicily. The historical Sicilian collection sites of]
‘Canna’ and ‘Dragonara’, located in the Vallone Faguare, a canyon of]
the Madonie Mts., were retraced thanks to recently rediscovered docu-|
ments and through interviews with local people. The species is linked|
to Cachrys ferulacea(L.) Calest. (Prangos ferulacea(L.) Lindl.), a perennial
herb belonging to the family Apiaceae, which dominates the mountain|
pastures subject to overgrazing. The recent discovery of P nebrodensis
in two different Greek mountain ranges in northern Peloponnese and
in Central Greece suggests the need of further field surveys throughout]
the whole distribution range of Cachrys ferulacea (i.e. from Italy to Azer-
baijan) in order to verify the distribution of this endangered mushroom.

Pleurotus nebrodensisand its habitatare not protected by 92 /43 EU
‘Habitats” Directive. Hence, a stronger awareness of politicians, sci-
entists and local stakeholders is urgently needed in order to imple-|
ment appropriate conservation strategies.

As the cultivated mushrooms present the same organoleptic character-
istics of the wild type, ex situ cultivation may provide additional income|
for local farmers, who could offer a cheaper product; this could signifi-
cantly reduce the pressure on wild populations due to overharvesting.

Y
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IX
The wood of Ficuzza and Rocca Busambra

Itineraryl - From Alpe Cucco to Rocca Busambra
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Rocca Busambra (1613 m a.s.l.) is the highest and most isolated
peak of western Sicily and it is characterized by N-facing vertical cliffs,
rising 350 m over a dense wood. The hike will start on the clayey and
acidic soils at the foothill of the cliffs, where we will cross a patchwork
of woods (Erico-Quercionilicis), mountain rangelands ( Cynosuro-Leon-
todontetum siculi) and fringe communities (Crategetum laciniatae), still
maintained by traditional stockbreeding. As we will get closer to the
impressive cliff, we will observe some spots of the endemite rich vege-
tationofthe Anthemido-Centauretumbusambarensis. Theclifforiginated
from the combined action of intense tectonic and karst processes, but
our climb on the top of the mountain will be along a more convenient
trail, developing on its southern slope, amidst perennial dry gras-
slands, partially influenced by the human disturbance (frequent fires,
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overgrazing, etc.). These grasslands are arranged along the altitudinal
gradient: from the communities dominated by Helictotrichon convolu-
tum (Hyparrhenietalia) at lower elevations up to the Cerastio-Astraga-
lion nebrodensis communities in the summit areas.

Trail: Length: 10 km. Hiking time: 5 hours, Elevation range: 600 m

GENERAL DESCRIPTION

9.1. The physical setting

The rocky body of Rocca Busambra (1613 m as.l.) represents the
highest and most isolated peak of western Sicily. It has been traditional-
ly treated by geographers as the northernmost outpost of Sicani Mts., the
mountain area connecting the provinces of Palermo and Agrigento. Many
features make it unique: the unmistakable silhouette and the breathtak-
ing extension (ca. 15 km) of its N-facing vertical cliffs, rising 350 m over a
dense wood cover and almost perfectly orientated from West to East. The
mountain has been shaped by the combined action of intense tectonic and

Westward view of Busambra. On the top, the hemicrypto-chamaephytic vegetation of Car-
duncello-Thymetum spinulosi
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karst processes. Its southern slopes appear mostly bare, while the clayey
and acidic soils gently sloping along its northern foothills favoured the de-
velopment of an almost continuous forest cover, whose different tonalities
of green (or yellow, orange and red during autumn) make a sharp and fas-
cinating contrast with the white or grey of the calcareous rocks. The con-
tact between calcareous rocks and impermeable soils gave rise to plenty
of springs and originated many creeks and temporary or even permanent
ponds, too. The main faults of the N-facing cliffs of Rocca Busambra are
covered with huge stone blocks, coarse pebbly and sandy debris, which
form several active scree systems.

The ridge of Rocca Busambra issues from a long and complex history
of deformation of several lithological units. To the Trapanese carbonate
pelagic-platform unit belong the most ancient outcropping rocks, massive
layers of the so-called ‘white dolomitic limestones’ (upper Trias-lower
Lias, i.e. 200-185 Ma), which overlay reddish fossil-rich limestones famous
for their Ammonites (Jurassic, 170-135 Ma), and white to pink marly lime-
stones, the so-called ‘scaglia” (Cretaceous-Eocene, 120-50 Ma).

Other outcropping rocks belong to the Cretaceous-Miocene Sicani
Basin, like the marls and marly clays of Case Pirrello and locality
Lavanche (lower Aquitanian-Chattian, 28-23 Ma), while both reddish
to whitish limestones and marly limestones (upper Cretaceous to
lower Oligocene, 100-34 Ma) and the grey blackish limestones (lower
Cretaceous, 125 Ma) characterise the SE part of Rocca Busambra.

The so-called Sicilide units, issuing from the deformation of the
Imerese Basin, are locally represented by several rock oucrops, i.e.
varicoloured silicified clays, shales and marls (late Cretaceous, 100
Ma), white pelagic limestones (middle-late Eocene, 49-37 Ma) and the
so-called ‘Numidian Flysch’, made of clays and shales with quartz
sandstones and pebbly conglomerates intercalations (Oligocene to
lower Miocene, 28-15 Ma).

The late orogenic foredeep sediments of ‘“Terravecchia’” Formation
are deltaic quartz conglomerates, sandstones and clays dating back to
upper Tortonian-lower Messinian (8-7 Ma). Due to their fertility, the
soils deriving from ‘Numidian Flysch” and “Terravecchia’ formations
were intensely cultivated.

Local bioclimate changes along with the remarkable altitudinal
range of the whole areas. The interpolation of data coming from the
nearest stations of Risalaimi, Lupo, Ficuzza, Mezzojuso, Campofelice
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di Fitalia and Tagliavia, provides the following simplified picture: the
areas located under 600 m a.s.l. are subject to thermo-mediterranean
lower subhumid bioclimate, with mean annual temperatures (T) =
16-18 