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A — DEFINITION OF THE EUROPEAN GEOPARK TERRITORY

A.1-NAME OF SITE APPLYING TO BECOME A EUROPEAN GIPARK

“Apuane Geopark” is the short name of the areaqmeg for membership in the European and Global ddnes
Geoparks Network. In particular, the term “Apuanatned after the local mountain range which, in, isrnamed after the
Ligurian tribe that inhabited the area until thd &entury B.C.

The area proposed as Geopark comprises the whplefAAlps Regional Park’ and its surrounding aieelsding
adjacent quarries, as enshrined in Tuscany Regirtaho. 65 of 11 August 1997 and subsequent amenidmand
supplements.

A.2 —LOCATION

The territory proposed as Geopark is situatedénfpuan Alps mountain subregion. It is locatedential Italy or,
more precisely, in north-west Tuscany, on the eonthimits of the Italian peninsula, where the $ition between the
Middle-European and Mediterranean biogeographéfibns occurs. The mountain range of the Apuan #dgs in this
transition area. It stretches from north-west totls@ast separating from the Apennines to the wdsth makes it
geographically isolated. As a matter of fact, thp@n subregion is well-defined and delimited byriber Serchio (to the
north-east, east and south), torrent Aulella, taityuof river Magra (to the north and north-west)i ahe borders of the
Apuan-Versilian plain (to the south-west) whicheliyi divides the mountain range from the LiguriseaSWithin the
aforementioned borders, the Apuan Alps stretch anesverall area of about 1080 kamd have the shape of an irregular
trapezium on the map, with the larger base meastB8rkm and running parallel to the coast and5tkr® smaller base
corresponding to the upper course of the rivertBefor an average width of 22 km in its centrat.pa
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figure 1 — Geographical location of the Apuan Alfps north-west Tuscany (central Italy)



A.3 — SURFACE AREA AND GEOGRAPHIC AND HUMAN ELEMENS

The area proposed for the membership in the Eunogea Global Geoparks Networks coincides with énétary of
competence of the Apuan Alps Regional Park. Zonatias established by the map annex to Tuscany fdiaw no.
65/1997 and can only be modified as regards tHacgsuarea with the Plan for the Park only, on tiigiive of the
Authority managing the protected area following #mproval by the Tuscan regional administratiore $hrface area
proposed as Geopark totals 493.87,k205.98 krfiof which is the Park area, 271.07%af protected surrounding areas
and 16.82 kihnearby area for mining activities (“adjacent quarnea”).

The candidate territory is situated within the adgtiative borders of 20 municipalities and itigirely included in the
provinces of Lucca and Massa Carrara which belotiget Region of Tuscany. There are fourteen mualitgs within the
province of Lucca: Camaiore, Camporgiano, Caregdiastelnuovo di Garfagnana, Fabbriche di ValliGallicano,
Minucciano, Molazzana, Pescaglia, Piazza al Ser@eoavezza, Stazzema, Vagli Sotto and Vergenaolia ftotal of
338.04 kM. There are six municipalities within the provirafeMassa Carrara: Carrara, Casola in LunigianazZ&no,
Fosdinovo, Massa and Montignoso, for a total of8%&nt.

According to the most recent estimate, the pojuaif the Geopark area amounts to 16,150 inhakjtad® of whom
live within the Park and 15,408 in the surroundingps. Overall, the average population densitg.i&i8habitants/kf of
which 3,6 inhabitants/kfiin the Park area and 53,5 in the surrounding areas

A.4 — ORGANIZATION IN CHARGE OF THE EUROPEAN GEOPARZONE

The application for membership in the European @tabal Geoparks Network, under the auspices of ¢dnds
submitted by the regional authority governed bylipdaw responsible for the management of the Regi®ark, under
Tuscany Regional Law no. 5 of 21 January 1985 ahsgegjuent amendements and supplements (the nanecbofard is
Parco Regionale delle Alpi Apuardregional Park Authority of the Apuan Alps).
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figure 2 — Map showing the boundaries of the teoity considered
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The Park Authority — which in 1997 was harmonizeith vprinciples and typologies enshrined in the omet
framework law on protected areas (no. 394/91) -s ainimproving living conditions of local commuediby safeguarding
nature, landscape and environment and striking liaatie balance between economic activities andettwsystem.
According to the Charter approved in 1999, thegyohthe Park Authority include the re-establishieérthe natural and
historical environment and the recovery of strutaitered by the social use.
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figure 3 — Organization structure of the Apuan AlgRegional Park (aspiring Geopark)

Contact Person

Name:Antonio Bartelletti

Role:Park Director

Authority: Parco Regionale delle Alpi Apuane (Regional Parthérity of the Apuan Alps)

Streetno. 11, Corrado Del Greco

Town and postal cod&eravezza (Lucca), 55047

Country Italy

Tel: +39 0584 75821

Fax: +39 0584 758203

E-mail abartelletti@parcapuane.it




Identity Card of the Park

Authority: Parco Regionale delle Alpi Apuane (Regional Pathérity of the Apuan Alps) — Stazzema (Lucca)

Administrative Unitsvia Corrado Del Greco, 11 — 55047 Seravezza @)ueta Simon Musico, 8 — 54100 Massa; Casal
Capitano, Fortezza di Mont'Alfonso — Castelnuov&édifagnana (Lucca)

Tel +39 0584 75821, +39 0585 799411, +39 0583 644478

Fax +39 0585 758203, +39 0585 799444, +39 0583 644635

Website http://www.parcapuane.it (web portal: www.apuagleit — specific website: www.apuanegeopark.it)

E-mait info@parcapuane.it (specific email: info@apuanpgek.it)

Provinceq2): Lucca and Massa Carrara

Municipalities (20): Camaiore, Careggine, Carrara, Casola in liamég Fabbriche di Vallico, Fivizzano, Gallicanoadga,
Minucciano, Molazzana, Montignoso, Pescaglia, 2 Stazzema, Vagli Sotto and Vergemoli (in tea af the park)
Camporgiano, Castelnuovo di Garfagnana, Fosdinadd&zza al Serchio (in surrounding areas only)

Foundation:Tuscany Regional Law no. 5 of 21 January 198%dhaine a regional organization governed by pulwionéh
Tuscany Regional Law no. 65 of 11 August 1997

Master plan for the Parkt is the main instrument of planning for thekpand its surrounding areas. It was adopted bipéinie
Board of Directors’ decision no. 46 of 29 Novenb@o7

Long term socio-economic plan (Action Plaih)is the main instrument defining actions ainacdprotection, conservatio
promotion and enhancement. It was adopted by tthe@amunity’s decision no. 4 of 27 April 2010

del

h

Park Communityit has advisory functions and gives binding denison planning and regulatory actions in thequtet! area
as well as on estimated budget and on the actsalltis the local autonomies’ assembly, congistihMayors and Presiden
of Municipalities, Union Municipalities and ProviegEwhich are situated, even partially, in thettayriof the Park

|
s

Board of Directorsit is the executive body which decides on plagrnd regulatory actions, estimated budget anddtl
cost. It is formed by the President and twelve namblected by the Regional Council among qualédiqabrts on the basis
their technical-scientific qualifications or adnsinative experience with the following criteria:sgven members appointed
the Park Community; b) three members proposed iyoemental protection associations and some #entganizations:
the National Lincean Academy, the Italian BotaniBatiety, the Italian Zoological Union, the NatibResearch Council 0
ltaly (CNR), the Universities of Tuscany; ¢) twomigers chosen by the Regional Council

by
f

Executive Committeé is the executive body responsible for the rgangent executive plan. It is formed by the Presided
four members appointed by and within the Boarditéd@ors

Presidentthe legitimate representative of the Park Autii@ppointed by the Regional Council among the icaitels propose
by the Park Community

)

Director: he/she implements the decisions made by exedgiies and coordinates the organization and dfffeo$the board,
he/she is chosen through a public competition angpaduates with work experience and suitable ferpisition of Park
Director

Scientific Committeegives opinions on the main planning and regulatmtions regarding the protected area as well as

advisory opinions on environmental protection amb@rvation. It is formed by seven teachers fraruhiversities of Tuscan
and CNR researchers with expertise in the follovaneas: geology, botany, zoology, agronomy, foresitology, urbar

y

policies

A.5 — ENCLOSURES

The territory of the proposed Geopark roughly adeg with the central area of the Apuan Alps subregaid area
has a rough rectangular shape with a great ditferbatween large and small bases as the areabpiesit follows the
mountain range from north-west to south-east. Mems from the ideal geometric shape can be fotrtideaends of the
range including the extreme foothills of the Apédps, whereas the excluded subcircular area, exigmside the coastal

mountainside, coincides with the Industrial Mam#esins of Carrara and Massa.

The proposed area includes all the high slopestaodie main watershed of the mountain range amdi¢lep Apuan

valleys. This is why the height difference rangesnf 1,947 meters a.s.l. of Mt. Pisanino to 45 reetes.|. of t
Frigido located in S. Lucia (near Massa).

he river



B — SCIENTIFIC DESCRIPTION OF THE EUROPEAN GEOPARK TERRITORY

B.1 — DEFINITION OF THE GEOGRAPHIC REGION IN WHICHHE TERRITORY IS LOCATED

The peaks of the Apuan Alps got the name Alps themkheir original shape which is different frdmattof the Northern
Apennines. They also differ for their lithologiekigh are mainly carbonate. The morphological wasetglivides the coastal
mountainside from the inland one, showing somerdiffces in the structure and development of thedrgabhic network. The
western side of the Apuan Alps, which is intengigalrved by watercourses, is characterized by stugmas steeply descending
towards deep valley bottoms, whereas secondamsridiginch off towards the coastal plain and foerbtisins of the rivers
Carrione, Frigido, Versilia (streams Serra-Vezzra) Bosso di Camaiore (streams Lucese-Lombricese)inkand side slopes
more gently to Aulella and Serchio valleys andharacterized by subranges which, starting fromidige, create transversal
valleys, which either run parallel or diverge.

The main range of the Apuan Alps originates frorda iinils located to the east of Sarzana and roma the west to the
east to the northern crest of Mt. Cavallo, meetinthe following sequence, Mt. Borla, Mt. Spallphét. Sagro, Mt. Rasori,
Mt. Grondilice and Mt. Contrario. At this heightet Apuan ridge creates an arch and goes towartltsesmsi and then south-
west, through the peaks of Mt. Tambura, Mt. AltcSdila, Mt. Macina, Mt. Pelato and Mt. Altissimaof here, the
watershed goes towards east, meets Mt. CorchidMaridania della Croce and continues towards saghtbrough Mt.
Forato, Mt. Nona and Mt. Matanna until Mt. Pranank-this crest the mountain range continues ftindufifteen kilometres
but it is characterized by hills only.

In their central part, the Apuan Alps create aydmkrier which is more evident on the coastal. ide characterized by
an average height of more than 1600 m and has ahderugged slopes soaring steeply. The reliefggriertherefore
remarkable. There are often differences in heifjhtare than a thousand metres, which hamper humiteyn winds, thus
contributing to heavy orographic rain. The shagg@phy and the proximity to the sea are respenfablarge quantities of
meteoric water, which exceeds 3000 mm per yedeatigher altitudes, making the Apuan Alps onéhefltalian regions
with the highest rainfall rate.

The main mountainsides are characterized by var@ghologies and different climate conditions fesApuan Alps are
also a barrier for cold northern winds. The wessata, protected by the mountain range and subjeseta mitigation, has a
warm and humid climate with relatively cool summarel mild winters, whereas the opposite side isactaized by
continental features with a short hot summer dodgacold winter.

B.2 - GENERAL GEOLOGICAL DESCRIPTION

B.2.1 —History of research and geological knowledge

During the 18th century several naturalists shothedt growing interest in the Apuan Alps which Hagtome a
privileged research field for hydrogeological sasdand geo-mineral research in Italy. Here, Ant&fatisnieri senior
(1661-1730) developed and tested the new theotlysounderground water cycle (1704-1715), thankise@lose relation
between water springs and karst cavities. Meanwéijglorations of mines and studies on mineratiatbok off, with the
active participation, among others, of Giovannigiari Tozzetti (1712-1783), Giovanni Arduino (171495) and Lazzaro
Spallanzani (1729-1799). As a result, the firsiagiocal descriptions of the Apuan Alps was produteded on Arduino’s
chronostratigraphic approach and pointing out tizgeat core of the mountain range consisting asstprimitive rocks
covered by $econdary rocKsIn 1833, for the first time the Apuan Alps al®®/n in a geological cross-section in a work
by Paolo Savi (1798-1871) who gives a ‘Plutoniteipretation of the mountain range [intrusion afeep magma body
and formation of an ancient orographic ridge -eddimetalliferous chain” — originally situated hetarea from La Spezia
to Mt. Argentario].

For almost half a century, literature on geology waminated by the scientific contributions ofidtaland foreign
geologists (Coguand, Pareto, Puggard, Simi, CoBghiStefani) who used to support the well-estattisineory of the
Apuan Alps as a single anticline of Plutonic origiesearch is, nevertheless, rich in surprisegnanaottant discoveries. In
1872, Antonio Stoppani (1824-1891) and Igino Codd&27-1913) in two different studies found thestfimorainic
deposits in the Apuan Alps and presented thenetgdlentific community as the first Apennine markthe Quaternary
Glaciations.

Modern geology began with a systematic survey®fthuan Alps completed between 1879 and 1890 byaBdino
Lotti (1847-1933) and Domenico Zaccagna (1851-19A0 two engineers of the Geological Royal Conamitielonged
to the ‘autochthonist’ school of thought assignthg Apuan rocks to a single stratigraphic sequexctuding any
possibility of nappe overlapping. Therefore, theyposed a folding tectonics characterized by redalds with double
vergence without dealing with the existence oft§allhe map drawing was completed by Zaccagna,aldreretrieved
and developed the contemporary studies by Igin@l@qd827-1913) and Carlo De Stefani (1850-1924),dmpliance
with the geological survey project presented at3keond International Congress in Bologna in 188k scientific
commitment was matched with the institutional ies¢iof the Geological Committee, which aimed atiding the Apuan



marble mining industry with an useful instrumentairhistoric moment of remarkable spreading of guagractivities
beyond the traditional basins of Carrara, Massdtandrea of Versilia.

In 1917, despite their sheer ‘autochthonist’ apghipshe Zaccagna and Lotti's geological map enalsahislaw
Lencewicz (1889-1944) to reinterpret the structirine mountain range from an ‘allochthonist’ perdjve, showing the
tectonic duplication of the Tuscan sequence. Fowény first time in the history of the Apuan Alasd Apennines the
allochthonous origin of nappes was recognized,ghdtihad already been proposed by Lugeon and Arfanthe
Pennine Alps (1905) on the basis of the overthmgstif two equivalent stratigraphic sequences. nftfiowing two
decades the geological studies, especially by &xgmm the central European school and cultur@bled the
identification of a ‘tectonic window' in the cenitigart of the Apuan range. In particular, in 1986rbert Tilman (1883-
1947) described the Apuan Alps as a complex steictifolded sedimentary sequences which are emedufaulted and
tectonically overlapped. After the Second World \ttigr main subject of geological studies was theitgkanal sliding of
nappes, which led Carlo Migliorini (1891-1953) twrhulate the theory of ‘composite wedges’ (194&}peding to which
nappes may gradually slip for hundreds of kilongetheough different and subsequent phases thargkéinited number
of inclined surfaces. The interpretation was thetneved and developed by Giovanni Merla (1906-19881 Livio
Trevisan (1909-1996), who, shortly afterwards, diesed a gravitational sliding of nappes progresgimsoving from the
Tyrrhenian to the Adriatic area thanks to the upthof subsequent tectonic ‘ridges’ or ‘wrinkldsi.the same period,
Felice Ippolito (1915-1997) carried out geologipatrographic studies on the Apuan Alps and Pisamiritains assigning
the Apuan rocks to three superposed sequence®dibehthonous’ sequence is the deepest one anekithrusted by an
equivalent lithological sequence, called ‘Tuscappdawnhich is in turn topped by the ‘Ligurian Unit’

In the 1960’s the Apuan Autochthon is describeggke@sally by Enzo Giannini (1919-1992), as the mestarkable part
of a structural high (geoanticline) which dividée ttwo main basins, the ‘inland’ (eugeosyncling) #re ‘outer’ one
(miogeosyncline). The Apuan tectonic ridge wasgaliity overthrusted by the Tuscan and Ligurian umisause of
tangential pushes by the oceanic area towardsothiarfid, thus leading to the late formation ofdrigiructures such as
horsts(Apuan) andyrabengSerchio Valley).

The quality leap in the interpretation of the etiolu of the Apuan Alps and Northern Apennines waslenthanks to
the theoretical support of ‘plate tectonics’ orolghl tectonics’ with the identification of the pioa “engine” able to
provide the necessary push for large translatibmajpes. After 1975, a series of studies on tengey of polyphase
deformations, created by the superposition of miffetectonic phases, took place within a frameworisistent with the
Cenozoic paleographic evolution and crustal movésradrihe western Mediterranean area.

B.2.2 —Geological description
B.2.2.1 -Geological Interpretation of the Apuan Alps

The current interpretation model of the Apuan Alpas defined in 1990 when Carmignani and Kligfiedahd,
separately, Coli) noted closes analogies betweaeevblution of the Apuan-Apennine area and nortenericanCore
Complex where more recent structures of extensional nmstcsuperimposed upon older compressive defomngatio
Nowadays, almost the entire scientific communityeag on the interpretation of the Apuan Alps arel Northern
Apennines as the complex result of two differert anbsequent deformation phases: the first conipnessollisional
and the second extensional. The Apuan Alps anNadhgern Apennines belong to the same thanstfold mountain belt
originated during the Cenozoic by the overthrustifithe Ligurian Units, derived from the ocean (A Tethys) internal
domain, onto the external Tuscan and Umbria-Macoméinental margin domains. The complex tectonaugion of the
area showed a first phase of deformation and megdaism within a collisional geodynamic contextwhis then followed
by a second phase within an extensional tectogimee Specifically, a first ductile compressive gh@}) was followed
by a second ductile extensional deformatiog) (hich led to the isostatic readjustment of thiekémed crust. In other
words, the first phase of crustal shortening,(Brainly characterized by thrusts and folds, velleWied by a second phase
of exhumation of the orogen fDcharacterized by the development of low-angiashones and normal faults.

A large tectonic window formed in the Apuan Algsjg exposing the ‘Metamorphic Complex of the Apfis'. It is
the deepest structural level outcropping in therinal parts of the Northern Apennines and it isefioee a key area to
understand mechanisms and geodynamic processdslaghto the formation of the Apenninic range, lnsedt represents
one of the best known examples of direct supeiposif units with upper-crustal tectonic evolutiover a metamorphic
complex deeply deformed at mid-crustal level.

In particular, two superposed units, both belondgimgthe metamorphic succession of the Tuscan Donaa@
identifiable in the Apuan tectonic window. The lowmit is the Autochthonous Auct. with extensivécoops across the
main ridge, both on the coastal and inland mousitiés, whereas the Massa Unit, on top of it, iy fmlnd in the
westernmost part of the tectonic window. The Mddsi#t is composed of a Paleozoic basement on wiigh in
unconformity a thick Triassic sedimentary sequest@racterized by Ladinian basic metavolcanic rotke Mesozoic
cover begins with quartz metaconglomerates asedaidth metasandstones, metasiltstones and blatikgghwhich can
be interpreted as continental and/or coastaldditic deposits. Upward, they are followed by iyagalcareous rocks
(marbles, metabreccias, calcareous schists andnedebphyllites), deriving from carbonate shelf amdlitic-pelagic
deposits, intercalated with alkaline metabasitee. Sequence ended with Carnian phyllites of cantiieoastal origin and
levels of anagenites: metaconglomerates with mgimytz and quartzite clasts.
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The Autochthonougwuct too is formed by a Paleozoic basement, derivioign forevious orogenic structures, with an
initial age presumably dating back to the Cambrametasedimentary sequence, showing ages frolratkeT riassic up
to the Oligocene, unconformably lies upon the afligse basement, like in the Massa Unit.

The Meso-Cenozoic cover begins with a classic ‘W&mo” characterized by polygenic conglomeratdsaius
metasandstones and siliciclastic dolomites intatedlwith metabreccias presumably deriving fromaasttional (from
continental to littoral) depositional environmemhey are followed by the “Grezzoni” dolomites oéthate Triassic
carbonate shelf, which are followed by micriticsitierous metalimestones of the “Colonnata” liroests and marlstones.
They are then followed by tiMegalodontbearing Marbles intercalated with polygenic metabias and chloritoid schists
which testify episodes of emersion of the carbomddtform with the formation of lateritic-bauxitiayers and the
deposition of debris flows at the bottom of thédeically active scarps.

Marbles with different dolomitization levels, crgiine dolomites, marbles and monogenic metabreeoi typical of
the overlying formations of Dolomitic marbles andides s.s., withessing to the development of acaglonate platform
formed after that of the “Grezzoni” dolomites ir thate Triassic. Upward, pinkish marbles, metaltoress with cherts,
calcschists and quartzites are a sign of the draywfi the marble carbonate platform and the baginof an hemipelagic
sedimentation.

Possible time displacement among the differentidimigs blocks brought about the formation of veryfedent
depositional environments with “reduced” and/or ridensed” sequences, the first evidence of whicpolggenic
metabreccias characterized by a phyllitic matrixe equence ends with metalimestones with chenysbend nodules,
calcschists, Nummulite limestones, sericitic ptedliand quartz-feldspatic metasandstones belomgspgectively to
pelagic and foredeep deposits reaching the Latm€aine.

In conclusion, there is a strong correlation betwtbe rocks of the Paleozoic basement of the Masitaand those of
the Autochthonougwuct which show analogous deformation and a simileemgchist facies metamorphism owing to the
Hercynian orogeny. The same situation repeats whiparing the two metasedimentary covers becaesgite the first
being less thick than the second, their rocks laaeacterized by the same Alpine metamorphism, wi@snschist facies
paragenesis shows differences in temperature asdyse conditions, higher in the Massa Unit.

In the proposed Geopark territory, rocks of the-ktatamorphic Succession of Tuscan Domain outcrgorim the
borders of the tectonic window. They are related teingle unit, commonly known as Tuscan Nappe geaally
overlying the Metamorphic Complex of the Apuan Alpsade up by the Massa Unit and the Autochthokaues). The
Tuscan Nappe rocks belong to the Meso-Cenozoia diePaleozoic basement not being present dtredte are closed
and frequent correlations as regards lithologyositipnal environment and age between the geoloffioaations of
AutochthonousAuct and Tuscan Nappe. The main difference lays inldigeee of metamorphism which is absent or very
weak in the Tuscan Nappe. It is in turn overthaistethe Ligurian Units.l, which crop out mainly in the northern part of
the Geopark area, being represented by Helminthlyisch (Late Cretaceous) with basal complex chetiaed by
ophiolitic detritism and olistolites and by shableereous deposits and calcareous turdidites @qngiage from Late
Cretaceous to Eocene.

The proposed territory is also characterized by-@agenic deposits which cover the whole time &drom the Late
Miocene to today. This is particularly the casepalfygenic Breccias of Metato (which derived frommnfiations of the
Tuscan Domaine cover), glacial and fluvio-glaciapakits (Middle-Late Pleistocene) as well as alunglope and
landslide deposits (Holocene).

The complex geological history of the Apuan Alpgeisponsible for the great geodiversity of roclks minerals of the
territory. The composition of lithotypes, the Herian and Alpine deformations, metamorphism and difidrmalism
brought about a remarkable variety of mineralsnégs the large number of minerals found in the aakdeving the total
of about 200. For the first time 18 mineral spebi@ge been discovered and described in the Apuyas [Allanite-(La),
apuanite, bottinoite, carraraite, dessauite, ghitaygrumiplucite, marrucciite, meneghinite, nwitd, pellouxite, pillaite,
rouxelite, scainiite, stibivanite-20, versiliaitmlaschioite, zaccagnaite, zincalstibite] most bicl are exclusive to this
area.

B.2.2.2 -Apuan Alps Marble
The metasedimentary sequences of the Apuan Alpanvdephic Complex contain, at different “stratigriaplevels,
marble, marble metabreccias and calcschists, frioigtwthe vast array of ornamental stones of tigineare extracted.

Brief history - The quarrying of the Apuan metalimestones iddhgest lasting such activity in the world andbaddly it is
also the most fruitful in terms of quantity and lijuaf ornamental stones exctracted in the reghkmfar as we know, the
beginning of the exploitation of the Apuan quareed the first marble artifacts ever made date tmEkrurian populations,
in the second half of thd"@ent. B.C. Until the beginning of th& 2ent. B.C., the basins of Carrara and CeragidkieSa
Versilia allegedly provided the artisan workshop®isa Emporium with a fairly good quantity of miate that enabled a
significant and continuous production of statuesies, bases and other more complex funerary matsime

With the foundation of the colony of Luni (177 B.@e Romans took an immediate interest in thengjngrareas of the
hinterland near the Apuan Alps, slightly north éasthat today is Carrara. They were particulaigrested in the production of
these stones. Yet, the extraordinary boom of theaRoquarrying activity, making widespread and sitenuse of Apuan
metalimestones, only started in the early RomanirénijpinenseMarble, according to the then nameCafirara marble, was
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used in a huge number of sculptures and employdalilaing material for a remarkable number of caiid religious
monuments in Rome and in almost every city of thetemn provinces of the Empire. During the Romane$iall marble
commodity varieties from the Carrara area [biandmario, bianco venato, nuvolato, bardiglio, steib) calacatta, arabescato,
paonazzo, zebrino, etc.)] were extracted. TheeBt. saw the most widespread and intense wssehsévarble but after that
period its production decreased considerably, @tn@n account by Rutilio Namaziano shows evidehite presence in 415
(or 417 A.D.). Quarrying activities in Luni stoppaiter the late Roman times, but left remarkabjassin the Carrara territory in
the form of blocks, artifacts and parts of andgigiairries that survived to subsequent expansidghe shme quarrying areas.

During the Early Middle Ages quarrying activitieslpably ended or were limited to local use ofelitthportance and
difficult to keep record of. Yet, the recovery dfidties and the interest in Carrara marble wiemdy evident at the end of
the 12" cent., under Luni Bishops. Witness some supplyracts and Frederick Barbarossa’s 1185 imperidormiip.
Quarrying activities in the Versilia marble basimstween Pietrasanta and Seravezza, were resumedmhess in the same
period as those in Carrara. The quarrying reathpeak during the second half of th® ddntury in a period of intense urban
renewal in Pisa and Lucca. Thanks to the Apuanlesdptness to be modelled the interest in qurgrgctivities and in the
production of pieces of art increased during thie DMiddle Ages. Builders of churches and houséhérrities of Genoa,
Siena, Florence, Rome, Orvieto, etc., constantlyetlito Carrara for the supply of marble, also usecbverings and
architectural works. However, it was during the &ssance that, more than in any other historicaghea huge number of
sculptors (Michelangelo, Sansovino, Baccio Banlilidditolo Tribolo, Ammannati, Giambologna, etajred to the Apuan
Alps to buy and often extract white marble, whigswlemanded by the major Italian Signories.

During the 1% and the 18cent. the Barogue style brought about radicalggsaim the European catholic churches on the
wake of the Counter Reformation. Polychrome mathl@sphed, marble inlays were resumed and thefusspecific Apuan
metabreccia prevailed in religious architecturee Tirble market thus saw the introduction of a pmeuct, nischio di
Seravezzg’mostly known aslireccia violetta”or “medicea” (violet or Medici's breccias), this last name w#ging the interest
of the Tuscan Grand Dukes in this rare Apuan storibe point that they promoted and spread itsvbegever possible. In the
nineteenth century the industrial Revolution bab#te whole marble production sector, which vigsiptecovered in Carrara
and Versilia mainly thanks to foreign capitals anttepreneurs (Walton, Robson, Henraux, Dalgasjdesito, etc.) whereas it
remained on a small scale in Massa. The technmegiution began around 1880 with the introdudtibtie helicoidal wire by
the Belgian Chevalier. The wire, propelled by agire) gradually replaced the ancient techniquésiafl percussion drilling,
which had not changed for centuries. From that moime the Apuan Alps marble industry benefited fianovation. The
production increased and the Apuan quarrying indiama and Garfagnana expanded as never before.

Apuan stones, often grouped together under the tnathe of “Carrara marbles”, have always been fanamal
appreciated for their aesthetic value. Over tinsearch on quarrying activities has focused on aleay outcropping
metalimestones, metabreccias and calcareous sittiistducing in the market a huge number of conitpedrieties with the
most varied names and uses. Despite cyclical fitiohs, the Apuan marble production increased ¢t the 20th
century, with the exception of the two World Wand ¢he years following the 1929 crisis. Around 19ffarrying activities
were further boosted by the introduction of therdiad wire, which made the first cutting phase (whbfock is cut from the
mountain) faster, more precise and easier if cospaith the helicoidal wire. This new technologgnesa few years after the
traditional transportation method on sledgdigzg) through ‘vie di lizza” was abandoned and replaced by road transport
along new uphill roads leading to the quarries.

Quarrying tradition, technical expertise, techniolmignnovation and fame of marble were not stremgugh to effectively
tackle the consequences of globalization, whicfepgestones and marbles of emerging economiespdsie?0 years have
been marked by a substantial stagnation, if niijtat slecrease in the production, whereas the dérfearornamental stones
has increased in the global market.

C: Carrara syncling Metamorphic Complex of the Apuan Alps = o . . _—
V: Vinea anticline g Grezzoni” dolomites (Trias) % D1 foliation
A: Mt. Altissimo syncline Whuwsss Rlnit 4% — Dl anticline
T: Mt. Tambura antiline ement and synclin
oy — D2 antiform
igurian Units s.1. and <
Tusean Nappe (@ ™ Sections’ profiles

uaternary Deposits "
Quamemy e —
&

= D2 transport direction

Ligurian Sea Njilini oot

figure 4 — Tectonic map and geological sectionstloé Apuan Alps (Carmignaneét al., 2006)
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Geological and petrographic featuresin about 27 centuries of quarrying activity in #yauan Alps, the opportunity of
obtaining ornamental stones has been seized timedibrmations and carbonate (or mainly carborete)s which could
offer a slight chance of finding materials suitdblepolishing. The list of different types of esardted marble is impressive.
There are 14 ‘commaodity varieties’ [ordinario, stato, bianco, grigio, venato, zebrino, arabescatacatta, breccia rossa,
fantastico, cipollino, breccia di Seravezza, rashino and nero di Colonnata) yet, as many as #é@eamt ‘commercial
varieties’ have been identified. They sometimesthg same name indicating different lithotypedifierent areas of the
Apuan Alps or different names indicating the sathetlype in different zones.

In the Autochthonougwuct various formations both from the Triassic (Vic&rmation, Seravezza’'s Breccias and
Megalodortbearing Marbles) and the Early Jurassic are desimerd by metalimestones and mono or polygenic
metabreccias, with different lithologic and aesthethamental features (Dolomite marble, Magteand Zebrino marble).
Moreover, black marble levels with Brachiopods,n@ds and Mollusca are locally present on the tbpGoezzoni”
Dolomites of Norian age [nero di Colonnata (Coldgartadack)], as are few gray metalimestone bedsjidiexf quartzite
intercalations within the formation of cherty Lirtases from the Middle-Late Jurassic [grigio di fres¢Pescina grey)]. The
upper part of the Mesozoic-Tertiary cover of theostthonousAuct is characterized by marble lythotypes with differ
levels of purity, polygenic metabreccias and chiste (Arnetola’s formation, Calcschists and “CipolliniFinally, it is
noteworthy that the interest of the quarrying imigusn the quartz-feldspathic-micaceous metasandstdrom the
Pseudomacigno formation (Late Oligocene) — endimg Autochthonouiuct. Succession — for the production of the
commaodity variety known as pietra del Cardoso (@avctone).

In the Massa Unit marble lithologies are only tgpiof the Late Anisian-Ladinian formation of markih Crinoids
with typical metalimestones and muscovite metaledwerdello, pavonazzetto viola-porpora), sifeesequence ended
in the Trias.

Quarrying activities in the Apuan Alps have notrblited to the economically profitable rocks loétMetamorphic
Complex’ — comprising of the Autochthonodisct. and the Massa Unit — but have also been carrieith tioe sequence
known as the Tuscan Nappe, whose formations oubegpnd the outer margin of the Apuan tectonic imdusually at
the foothills of the main range border. Whéthaetavicula contortd.imestones and marlstones (Rhaetian) and the
“massiccio” Limestone (Early Lias) touch one anpttiere are sometimes discontinuous lenses of ldaclark grey
autoclastic calcareous metabreccias, recementgellbw or white marly matrix (Castelpoggio portgrottargento in the
area of Lucese). In a higher stratigraphic posifiam the red nodular limestones (ammonitiferoimdstone, Early Lias)
derive some typical ornamental stones used indbe(psa di Camaiore, rosso di Pescaglia). Thmeatiwns of Jaspers
(Malm) and Tuscany “Scaglia” (Early Cretaceous-8gdee) provide calcilutitic and siliceous-marlydistones known as
rosso di Castelpoggio and violetto di Castelpodgiaally, extensive outcrops of quartz-feldspathicaceous sandstones
of the Macigno formation (Late Oligocene-Early Mioe) have been excavated here and there to optatra“serena”
and local variations, widely used in the architedtelements of historic buildings in the Serchiall®y and the city of
Lucca.

B.2.3 —Geomorphological description
B.2.3.1 —Relief landforms

The Apuan Alps are characterized by a physicalsieaqok with Alpine features or perhaps features iondar to
those of the Lombard Prealps, if the famous corsmarby Antonio Stoppani ifil bel paese” (The beautiful Country)
(1876) is to be recalled. The geologist comparedidids of the Po Plain to the Ligurian Sea beeadisheir being flat at
the foot of the mountains. The range’s sharp aacttbre “Alpine” morphology is more evident on tteastal side. The
inland side has similar characteristics but itdilpr@ slightly more gentle. As a matter of fabere is “asymmetry” on the
main two sides of the range because of differestdeof steepness and the overall direction ofrthentain range owing to
structural more than morphogenetic reasons.

The particular distribution of ductile and britdguctural elements, on which played mainly thgiflumorphogenetic
action, has contributed to the “asymmetry” betwthentwo main sides of the Apuan Alps. On the cbaile, the Apuan
Alps create a vertical barrier with narrow and degfeys, whereas on the inland side slopes desomara regularly and
more similarly to the Northern Apennines’ morphgloget, the range never lowers in a uniformed faslais the slope is
regularly interrupted by terrains with low inclifmt. Moreover, the inclination angle is different lzonstant on the two
main sides. Orographic anomalies are concentraithihwertain altitudes (500-650; 750-850; 900-0;05,200-1,250;
1,500-1,600 m) and bear the marks of past morpicalofgatures. Supposedly, they are orographiades which were
ancient basal levels during phases of tectonid,chien re-carved by superficial running water miyiplift phases. The
heritage of a relatively mature morphology is stible in some embedded meanders which are mmhtitong the narrow
Apuan thalwegs. In fact, these meanders have sageeton higher and wider valleys, cutting the kedrduring a phase
of relif-rejuvenating.

The layout of the hydrographic network in the Apdds has been affected by differences in the tstraicsetting and
the morphological “asymmetry” of the main mountsides. On the coastal side, where slopes are stefieys are
radially arranged and join together at lower aititsl On the inland side, which is less steep, @atércourse keeps its
initial direction, perpendicular to the main riddgarallel valleys prevail on the eastern side, adsethe western side is
characterized by more or less complex systemsfecging valleys with dendritic or subdendritic lggraphic networks.
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Apuan watercourses belong to three different catesgalepending on whether they flow into the LimuiSea or they are
tributaries of the Rivers Serchio or Magra. Theteresside is characterized by rivers with steegeuppurses reaching the
sea after crossing the short coastal plain larg@gynated by their deposits. The whole coastdhsar amounting to 315
km?, is divided into hydrographic basins of differelitnensions, of which that of River Versilia accaufdr 1/3 and is
twice as large as the surface covered by the @arand Frigido watercourses.

Most of the inland side of the range, amountin§4b knf, belongs to the hydrographic basin of the RiveclSe as
parallel valleys are crossed by its right tribetsriAll tributaries have a length comprised betveand 14 km. The longest
is Serchio di Minucciano, followed in order by TitarSecca, Turrite di Gallicano, Edron and Tudte/a. In the northern
area of the inland side, totalling almost 22 kwatercourses, starting from streams Lucido andiiB&descending from
the Apuan mountains, join River Magra through tiheasn Aulella. The presence of highly permeabléarzate rocks
across the main ridge contributes to the existehg#ermittent watercourses with semi-permaneremporary regimes,
especially in their upper courses. A well-know daghe karst circulation of River Turrite Secchjeh is characterized by
a 4 km-long underflow when flowing along the Mtn$ra southern side.

B.2.3.2—Karst landforms

Despite heavy rains, the central part of the maige is arid and bare on the surface, as rainigatermediately
absorbed by the carbonate bedrock and releasedgim kcomplex hypogean karst Systems. Water flaws)dnto the
mountains and, upon reaching the impermeable Rétdoasement, it emerges from karst springs lodageen 200 and
500 m of altitude. The phenomenon is evident oncthastal side and it is often the reason for thension of the
hydrogeological basin, larger than their hydrogi@plasin. Water is captured from the eastern toMigtern side of the
ridge through underground paths in karst aquifEinés creates larger catchment areas for RiversdBriy/ersilia and
Carriona compared to those created on the surfatte vatersheds.

Despite large areas of carbonate rocks outcropgpiyean karst forms in the Apuan Alps are not delleloped in
medium and large scale. In these formations hamghsteep orographic features contributed to othanpinogenetic
processes, which is why epigean phenomena areymajmiesented by small karst landforms. They arécplarly
common on pure calcareous rocks (Marble and “n@ssitimestone) characterized by intense fractargtihigh
infiltration and scarce vegetation cover. The ngosaimon microforms, the karren, are solution pitspges and runnels.
Karren fields are widespread at high altitudes,revtiee snow is more persistent and rocks are mactufed forming a
karst landscape with clints and grikes. Dolines stradlow wells are less frequent and amount tout®3 in the whole
mountain range. They are morphoscultpures of variimensions, from metres to decametres long, gfiéa deep and
therefore with a bowl or funnel-like shape or egaow dolines. Dolines are usually either isolatedathered in small
groups (Campocecina, Spallone, Pian della FiolsmoP2ella, Vetricia, etc.) in areas with littldliimation and facing north-
eastern quadrants. The north-eastern side of Mbilianin Carcaia and, to a lesser extent, the martlige of Mt. Pisanino
are characterized by an unusual karst landscapenwiherous concave dissolution forms. Epigean fdrave seen a
reduced development, whereas hypogean karst pheadmthe Apuan Alps acquire paramount importamceextreme
value. The Apuan Alps boast 19 out of the 50 de@pees and 8 out of the 50 longest karst caviti#taly. The proposed
Geopark is also home to Italian all-time recordsiséo Paolo Roversi (Paolo Roversi Abyss), the gdtrethe largest
difference in heights (1350 m) and Antro del Caxctiie longest karst Complex (~ 53 km).

So far speleological research has found more thithausand karst caves formed by gravitative hypogéeaulation,
both in vadose and phreatic conditions, from hititude infiltration areas to low-altitude emergerareas. The Apuan
caves are mainly characterized by wells, sometimassequence, which have developed in the vettmasfer zone of
infiltration water. They were originated from snsliperficial absorption fractures which then expanahd deepened by
corrosion until they reached huge differences ightg, sometimes exceeding a kilometre. Cavesnatigil by horizontal
water transfer are less frequent but not unustnay &re characterized by sub-horizontal tunneldanlinths on gentle
slopes originated near the saturated zone duriageshof tectonic quiet of the Apuan Alps. Theretigieally phreatic
morphologies (pressure conduits) or morphologiegiecting rainwater (canyons).

Karst Complexes with a spatial mix of wells anditela as a result of polyphasic evolution are rdiegy derive from
the superposition of different generations of cawigls horizontal features associated to phasesatbriic inactivity and
vertical features which formed after the reliefsgnations. The largest cavities of the Apuan Algleng to this special
category and Antro del Corchia is its main examfstea matter of fact, the Apuan Alps still presaraees of “ancient”
karst phenomena, probably dating back to thegimases of denudation/erosion of carbonate rocksedMetamorphic
Complex”. Witness the numerous “relict” tunnelsrgdhe higher ridges of the mountain chain, whiehcharacterized by
cavities with large section and reduced linear ldpweent. Therefore, they are truncated segmentmaé larger karst
Systems formed by the progressive erosion of mmusitdes and the general deepening of the valleys.

B.2.3.3-Glacial landforms

In the Apuan Alps, the Quaternary Glaciation lé#ac and remarkable traces of diffuse erosion apdsit landforms
despite the moderate height of mountain peaks faidvicinity to the sea. The mountain range presidn obstacle to
Atlantic humid currents and nowadays causes haagyaphic rain. It is likely that during cold phase the Pleistocene it
was responsible for heavy solid precipitation legdd the formation of perpetual snowfields. Traeigl phenomenon mainly
developed on the inland side of the mountain rayedeecognizable and remarkable traces are alsd fon the coastal side.
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Since glaciers were exposed to the north-easbaatkt on a more gentle slope, they could builshore and survive longer,
compared to the opposite side which was hampertiebliglief-energy and its exposure to southerdrquis.

Attempts to piece together the glacial extensiah@fApuan Alps led to the identification of twelaege valley glaciers
on the inland side of the range. The main gla€eto(di Donna-Val Serenaia-La Mandria) is likelynave extended over
more than 12 kfwith a length of 6 km. The side exposed to thessgathe formation of few perpetual snowfieldshia t
shape of cirque, slope, niche, mountain, vallegigis. The terminal part of the tongue of the Pi#ktrcello glacier reached
Solco d’Equi Terme at a lower altitude of 475 ml.a8hereas, the ice tongue of Arnetola basin,caledron valley, is
thought to have descended to 550 m a.s.l. The fiom@ terminal moraines at a low altitude shdwesexceptional nature of
the glaciation in the Apuan Alps. As a matter at,fit is different from what happened in the whajgennines and the
western Alps at similar altitudes. Apuan glaciersognded to very low altitudes and this was acaaiggbly the exceptional
low level of the snow line. More recent calculatiogthods estimate that the ideal line of balantedss the accumulation
and fusion of snow was to be found at around 1280-in a.s.l., at least on the northern side afthge.

The formation of glaciers in the Apuan Alps is un@usly linked to the Wirm on the basis of dedecteasoning, even
though a Pre-Wirm (Riss?) glaciation has beensaiggested by the occurrence of cemented glaciabitiegovered by
more recent melted moraine deposits (Passo deikdyegal Terreno, Solco d'Equi). The glacial grovkimematics is
unknown, whereas the retreat was quick and nabramifconsidering the small number of documenteddkicial phases.
The Apuan glaciation has preserved the main erfgiors. The glacial cirque is the most widespreatphosculpture in the
whole range but it is rarely found in its typiaairfi with semicircular vertical cliffs, a flat battoand a reverse slope threshold
(Grotta Giuncona, Cervaiole and Catino del Sagraarong the best preserved). A number of crestsSiutbbra, Corchia
and the south-east side of Mt. Altissimo) are ataraed by close or coalescent small cirques girfgarved on southward-
looking carbonate walls. Saddles, which lower Apciasts, especially along the main watershed, exhajthciers to cross
mountain sides. Transfluence saddles are more corfirage Giovo, Focolaccia, Passo Sella, Foce dcaétas whereas
diffluence saddles are rarer (Foce Pianza, Pakseslito).

The inland side (Pianizza, Fatonero, Orto di Dohioalses typical U-shaped glacial valleys with alpalic cross-section
and overdeepened glacial basins which have often tearacterized by peat bogs and wetlands (Modeatiomboli,
Campocatino, Pianellaccio, etc.). Valley stepd)qes linked to a stop of the glacier retreat anemften found in the furthest
northern area of the Apuan Alps (Orto di Donna, usc®ianca, Pisanino), whereas “Marmitte dei Gigd@iant's pot-
holes) along the ditches Fatonero and Angullajatiieon side of Mt. Fiocca and Mt. Sumbra) areyilkelhave a fluvioglacial
origin. Finally, roches moutonnées are not widegpr&he only few examples can be found in Val Séseand Arnetola.
Depositional landforms predominantly comprise gladilges mainly showing terminal moraines andlesser extent lateral
and stadial moraines. Terminal arches are wellgrézable in various inland Apuan valleys (i.e. Gargel Libardo in
Gramolazzo), whereas Campocatino depression lihadiest preserved morainic amphitheatre chameidny concentric
circles of ridges. Huge glacial erratics are foimthe valleys of Rivers Edron and Serchio di Glazrm. In particular,
marble erratics have been subject to quarryingtsats Vagli di Sopra and Campocatino.

As it is well known, nowadays there are no actiaeigrs in the Apuan Alps. Perpetual snowfieldseHasen preserved at
the bottom of high-altitude karst wells (“snow tgjeespecially in the group of Pania della Cresen at a few metres depth.
On the surface there are places maintaining thei sover until the hot season and even late surdnese in point is the
place at the bottom of the northern wall of Mt BiddJccello which is indicated with the name “Camsnef old snow” on the
maps of the Italian Military Geographical Instit(eéMI).

figures: 5a (left) Glacial landforms in the norther slope of Mt. Cavallo (1882 m)
5b (right) Entrance to Abisso Revel's cave (PanieoGp)
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B.3 — LISTING AND DESCRIPTION OF THE GEOLOGICAL SES PRESENT ON THE TERRITORY OF
THE GEOPARK

B.3.1Census and filing

The Park Authority carried out the first systemansus of the Apuan Alps geosites in order teebetisess the
environmental and landscape heritage of the afeacé&nsus was carried out during the draftingefian for the Park
framework (1996-2001), and was then resumed farbaesjuent planning assessment stage aiming aindefipecific
rules on the safeguarding and preservation of igsodtirst of all, the census provided the oppdstua underline the
interest in the geological heritage of the ApuampsAthown by the scientific community. Secondlyhas spread
information on the high geodiversity, enabling puldipinion to recognize its value and participateeonservation and
enhancement strategies.

The identification of the most relevant sites ie #puan geological heritage achieved the goal mdeeng them
fundamental elements of landscape and environmenpratecting them from anthropic modifications. aAmatter of fact,
the Plan for the Park considers the registeredtgedstructural invariants”, that is natural elemsewhich ought to be
protected from negative changes or overexploitatidiich may pose a threat. During the first cer2i® geological and
geomorphological sites were identified. These sigslegitimately be considered geosites accotditige ProGEO criteria
and the ISPRA form (the Higher Institute for Enrmimeental Protection and Research).

The main criteria applied in the choice of thesesijes were as follows: uniqueness within the regiarea/national
territory; representativeness or exemplarity giecsic process; scientific importance and coni@xfuterest; conservation
status and risk of deterioration (natural/anthrepag); educational and tourist importance; landschgstorical, cultural
and ecological values.

In order to focus on the geological and geomormicdd peculiarities, twenty-nine relevant categod geosites
representing the main processes (responsibledaethesis and the evolution of the territory) Hzaen identified: tectonic
window, tectonic unconformity, tectonic interferenisolated peak, ridge, natural arch, cuestat yadh gorge, embedded
meander, old river-bed, pothole, U-shaped valléggcig cirque, overdeepened basin, glacial saddide moutonnée,
moraine ridge, cemented moraine, erratic blockiekafield, doline field, doline, karst cave, iceveaspring, thermal
spring, mineral site, paleontological site. Attentivas paid to those elements testifying, in a eled illustrative way, to a
past event of the geological history, helping usideid the territorial evolution of each sectohefPark.

The full list of 253 geosites is inserted in théolwing pages and a detailed analysis of 55 magsites of the area
proposed as Geopark is also present. The siteglwrigeological value, representing one or mooegsses for every
main category are identified. Each selected gebaean inventory card with a description of thell®f interest and a
geological and environmental explanation. Theiafion is referred to sixteen Park sectors, corragipg to the most
important Mount here located, as shown in figufevee
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figure 6 —Park sectors and main geosites location
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List of the Geosites identified and registered tmetaspiring Geopark’s territory, ordered by typolpgnd indicating their

location (Park sector)

typology n. geosite v} typology n. geosite )
tectonic window 1 | Apuan Alps 1-16 glacial cirque 81 | Altissimo (south 10
2 | Tenerano 2 82 | Cervaiole 10
3 | Sant’Anna 13 83 | Retrocorchia 11
tectonic unconformity 4 | Corchia (vest and south 11 84 | Corchia outh 11
tectonic interference 5 | Pizzo d’Uccello 3 85 | Pizzo delle Saettaves) 12
isolated peak 6 | Guglie della Vaccareccia 86 | Pizzo delle Saettenfrth) 12
7 | Torre Val d’'Alberghi 3 87 | Pania Seccanfrth) 12
8 | Torrione Figari 3 88 | Pania Seccasfuth-eagt 12
9 | Punta Quésta 3 89 | Canale dell'lnferno 12
10 | Torre di Monzone 2 90 | Pratidi Valli 12
11 | Puntone della Piastra P overdeeppened basin| 91 | Pianellaccio 4
12 | Pizzo del Cotonificio (Pizzacuto) p 92 | Campocatino 7
13 | Punta Carina 6] 93 | Fociomboli 11
14 | Punta Graziosa, Sicilia, Ferro 6 94 | Mosceta 11
15 | Guglia di Piastramarina E glacial saddle 95 | Passo Giovo 3
16 | Torre dei Campaniletti 7 96 | Foce di Pianza 2
17 | Torrioni di Passo Croce 11 97 | Passo della Focolaccia 6
18 | Torre di Corchia 11 98 | Passo Sella 7/4
19 | Guglia di Piatreto 11 99 | Passo del Vestito 7/1
20 | Torre occidentale 1] 100 | Foce di Mosceta 11/12
21 | Rocchette 12 roche moutonnée 101 | La Tecchiarella 3
22 | Torre Oliva 12 102 | Val Serenaia 3/4
23 | Torrioni del Pizzo delle Saette 1p moraine ridge 103 | Foce Rifogliola 4
24 | Procinto 14 104 | Canale Libardo 4
25 | Torrione Bacci (Bimbo) 14 105 | Fosso Sirchia, Pianellaccindrth) 4
26 | Piccolo Procinto 14 106 | Fosso Sirchia, Pianellaccisquth 4
27 | Bimba 14 107 | Gorfigliano 4
28 | Pietralunga del Gabberi 18 108 | Pesciola 5
ridge 29 | Nattapiana 3 109 | Case Walton 2
30 | Capradossa 3 110 | Campocatinor{orth) 7
31 | Pizzo d’Uccello ¢outh 3 111 | Campocatinogouth 7
32 | Garnerone-Grondilice 3 112 | CampocatinoWes) 7
33 | Bagola Bianca 4 113 | Vagli Sopra 7
34 | Forbice 4 114 | Ami 7/8
35 | Mirandola 4 115 | Campagrina$toppani's moraing 10/8
36 | Pisanino-Zucchi 4 116 | Puntato 11
37 | Contrario-Cavallo 6 117 | Pianiza, Alpe di S. Antonio 12
38 | Cresta Botto 6 cemented moraine 118 | Valtredi, Solco d’Equi 3
39 | Coda del Cavallo 6 119 | Gobbie 10
40 | Focoletta-Macina 7| 120 | val Terreno 11
41 | Vestito-Pelato 10 erratic block 121 | Rondinella 7
42 | Altissimo 10 122 | Pastificio Vagli 7
43 | Cresta degli Uncini 10 123 | Valle dell’Edron 7
44 | Rovaio-Spigolo del Gesu 1? karren field 124 | Catino del Sagro 2
45 | Pania della Croce-Pizzo delle Saefte 12 125 | Orto di Donna 3
46 | Omo morto 12 126 | Cavallo fiorth) 6
47 | Pania Seccanfrth) 12 127 | Valle di Arnetola 8
48 | Gran Pilastrogouth-eagt 12 128 | Passo Sella 7/8
49 | Gialunga 12 129 | Sumbra $outh 8
natural arch 50 | Forato 12 130 | Vetricia 12
cuésta 51 | Pizzo Altare 4 131 | Valle dellinferno 12
great wall 52 | Pizzo d’Uccello forth) 3 132 | Prana 16
53 | Altissimo (south) 10 doline field 133 | Mirandola 4
54 | Nona {ves) 14 134 | Foce di Cardeto 4
gorge 55 | Solco d’Equi 3 135 | Carcaraia 7
56 | Serchio di Gramolazzo 3/4 136 | Bergiola Foscalina 2
57 | Canale dell'lnferno 9 137 | Penna 15
58 Valle Alberghi 3/6 doline 138 Castri 4
59 | Fosso Tambura 1 139 | Calamaio 4
60 | Torrente Serra 10 140 | Bandita 2
61 | Canale Levigliese 12 141 | Caporinella 2
62 | Fosso Apraia 8/9| 142 | Alpe di Burla 2
63 | Rio Lombricese 14/14 143 | Ballerino 2
enbedded meander 64 | Le Tagliate 8/11 144 | Catino del Sagro 2
65 | Turrite-Anguillaja 8/11 145 | Spallone 2
old river bed 66 | Piano di Gorfiglianorforth) 4 146 | Campaccio di Carcaraia
67 | Piano di Gorfiglianogouth 4 doline 147 | Tontorone 5
pot-hole 68 | Valle Alberghi 3/6 148 | Corona 5
69 | Fosso del Fato Nero 149 | Torre 8
70 | Fosso dell'Anguillaja 8 150 | Passo Sella q
U-shaped valley 71 | Orto di Donna-Serenaia 3/4 151 | Fiocca porth-eas) 8
72 | Piano di Gorfigliano 4/5 152 | Sumbra forth-wes) )
glacial cirque 73 | Pizzo d’'Uccello forth) 3 153 | Pian della Fioba 10
74 | Grondilice forth-eas} 3 154 | Corchia forth) 11
75 | Cavallo forth-wesy 6 155 | Montalto 11
76 | Spallone-Foce di Pianza 2 156 | Bucaccia di Grottorotondo 17
77 | Catino del Sagro 2 157 | Tre Corna 14
78 | Roccandagia L 158 | Catino d’Aleva 14
79 | Sumbra gouth 8 159 | Matanna 14
80 | Grotta Giuncona 1q 160 | Pian di Lago-Pian di Corte 1
161 | Penna 15
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typology n. geosite o typology n. geosite o
karst cave 162 | Buca e Tecchia d’Equi 3 spring 208 | Frigido 6
163 | Buca delle Ombre 3 209 | Aiarone 8
164 | Buca Nuova 3 210 | Renara 10
165 | Abisso Olivifer 3 211 | LaPolla di Altagnana 10
166 | Speluca della Fanaccia 5 212 | La Polla dell’Altissimo 10
167 | Complesso Panne-MC5-Pannino 4 213 | La Pollaccia 11
168 | Tecchia di Tenerano 2 214 | Chiesaccia 12
169 | Complesso della Rocca di Tenerano 2 215 | Polla dei Gangheri 12
170 | Abisso dello Smilodonte 2 216 | Fontanacce 14
171 | Tanone di Torano 2 217 | Botronchio 14
172 | Complesso della Carcaraia 7 218 | Grotta al’lOnda 14
karst cave 173 | Abisso Perestroika 1 219 | Mulinette 13
174 | Abisso Mani Pulite 7 220 | Mulini di S. Anna 13
175 | Abisso Roversi 7 thermal spring 221 | Equi 3
176 | Complesso della Tambura 7 222 | Acqua Salata di Monzone 2/
177 | Cavita relitte del Sella 7 223 | Acqua Nera di Monzone 2/3
178 | Abisso Guaglio 7 mineralogical site 224 | Aiola 3
179 | Abisso Pozzi 7 225 | Fondone 3
180 | Abisso Coltelli 7 226 | Gorfigliano 4
181 | Abisso Mandini 7 227 | Foce Tambura 7
182 | Buca di Renella 6) 228 | Bascugliani 8
183 | Buca dellOnice 6 229 | Nocchia 8
184 | Abisso Eunice 8 230 | Col di Beteto 8
185 | Complesso Simi-Pelegalli-Mamma Ghira 8 231 | Fiocca-Faniello 8
186 | Complesso Gnomo-Giardino B 232 | Scortico-Ravazzone 2
187 | Buca Go Fredo 8| 233 | Frigido 2
188 | Abisso dei Draghi Volanti 8 234 | Colle Panestra 12
189 | Buca Grande del Pelato 10 235 | Trimpello 12
190 | Complesso Pelato-Astrea-Generatore 10 236 | Levigliani 11
191 | Abisso Zuffa-Gomito-Ribaldone 1 237 | Tana-Pruno 11
192 | Abisso dei Fulmini 10 238 | Buca della Vena 14
193 | Abisso Milazzo 10 239 | Canale della Radice-Mulina 1
194 | Complesso del Corchia 11 240 | Bottino-Gallena 13
195 | Buca dellOsso 11 241 | Argentiera-La Rocca 13
196 | Abisso Revel 12 242 | Buca dell’Angina 13
197 | Buca del Vento del Trimpello 13 243 | Arsiccio 13
198 | Tana che Urla\allisneri's cave 12 244 | Valdicastello-Pollone 13|
199 | Grotta allOnda e Buca del Tasso 14 paleontological site 245 | Grondilice forth-easy 3
ice cave 200 | Foce di Cardeto 4 246 | Poggio Troncone 2
201 | Valle dellInferno 12 247 | Foce di Pianza 2
spring 202 | Equi (Buca-Barrila) 3 248 | Ponte Storto 1/2|
203 | Lucido di Vinca 2-3 249 | Cima d’'Uomo 2
204 | Carbonera 2 250 | Fatonero 8
205 | Torano 2 251 | Fociomboli 11
206 | Tana dei Tufi 2 252 | Ceto 11
207 | Cartaro 2 253 | Alto Matanna 14

figures: 7.a (left)
Carbonera’s Roman quarry (I de’\.D.) —

“Tagliata” (marble cutting) in

7.b (right) Argentiera-La Rocca meda@\wMine
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Apuan tectonic window

= The inner part of the Apuan Alps is characterizg ltarge tectonic

4 window with the shape of an irregular ellipsis.idt a typical

& geological structure formed by the erosion of theust system,
which exposes the deepest structural units of tharthidrn

Apennines made of a metamorphic complex originatedng the

Alpine orogeny. The Apuan tectonic window is onetbé& best
examples of direct overlapping of high-crustal deat units over a
metamorphic complex deeply deformed at mid-crudelel.

Consequently, the Apuan Alps are a key to the jm&gation of the
Northern Apennines’ tectonic evolution during then@zoic.

The Apuan tectonic window was already pinpointed fgpgGEO

(1996) as an important element of the Europearoggzd! heritage,
as it is a peculiar geological structure at intéomal level in the
field of Earth Sciences. This territory is a lagructural geosite of
European importance, not least owing to its histdrcontribution
to the development of geological knowledge.

Corchia Hercynian unconformity

The Mesozoic-Tertiary cover of the Apuan Alps isgalarly
discontinuous with regards to the Paleozoic basemesviously
involved in the Hercynian deformation and metamah
(greenschist facies).

The regional angular unconformity at the basishef Alpine cover,
(Mesozoic-Tertiary)  stratigraphically lying over |Bazoic
formations, is more evident on the western sidelbfCorchia, near
Passo Croce (1149 m). This area is characterizeadvogll-exposed
typical Upper Cambrian-Silurian/Devonian sectiontbé Tuscan
basement. The Hercynian discontinuity is locatedwben the
graphitic-lydite phyllites (Silurian?-Devonian) andhe basal
siliciclastic rocks of “Verrucano” (Triassic).

The Hercynian discontinuity of Mt. Corchia is a y@mportant
geosite already indicated in the internationalbigtproGEO (1996).
¥ This valuable element of the geological heritageofign visited
during fields trips by Earth Sciences Departments.

Procinto’s crags and aiguilles

Mt. Procinto (1173 m) is the highest landform o thomonymous
mountain range, a series of well-aligned rocky sragd isolated
pinnacles made of Norian “Grezzoni” Dolomite. MtroBinto
resembles a quadrangular “monolith” and has no tetige
covering its perpendicular slopes, which rise alddfi m above an
almost vertical cylindrical base, approximately antired meters
high. The top of the landform — called “il Giardinthe Garden) —
is cone-shaped and covered with thick timber vemetabeeches
and European hop-hornbeams). This “roof botanieaflgn”, just a
hectare wide, hosts almost 200 vegetable specmasn@ which
many endemic, relic and significant species ofApaan flora.

The Procinto range is one the most characteristisgraphic
structures in the Apuan Alps, resembling, in snmsdhle, the
distinctive dolomite landforms. In this almost uméqplace in the
Northern Apennines, the selective erosion of caab®riormations
shaped the most known and representative examplégothic”
natural architecture.
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33-36, 51 Pisanino’s ridges

Mt. Pisanino’s (1947 m) orographic knot is charezed by three
main rocky ridges, whose planar angles measuret&al#@f, and
which meet on the summit of the Apuan Alps’s highesak. This
unusual morphology is situated beyond the same taoumange
main watershed, along the joint with Mt. Cavall¢1882 m) second
~ peak. The secondary watershed, running northwdidsles Orto di

' Donna Serenaia’s valley (west) from Acqua Bianealey (east).
Pisanino’s rocky ridges, at times sharp and wignigicantly steep
slopes, overhang the already high thalwegs of tipeiaA Alps
northern sector, with abrupt height differencesselto 900 m.
The relief great energy is linked to structural téas, largely
depending on the ductile tectonics of the first pogssive phase of
the Metamorphic Complex and concretely affectedcbynposite
post-Miocenic fragile deformations.
Pisanino’s rocky ridges are interesting at regideeél, at least for
their rareness. The geosite is characterised bgxapme steepness
of the slope and a significant height difference

50 Forato’s natural arch

It is a rock arch placed beneath Mt. Forato’s nar south forked
peaks, which reach an altitude of 1208 and 123Cespeactively.
The place belongs to the Panie mountain rangesasiduiated in the
* Apuan Alps south-central sector, along the diviflthe same range.
This natural architecture has considerable dimessia 32 m span
and a maximum height of 26 m, whereas the minimwok r
| thickness of the arch measures between 8 and 12otm in
horizontal and vertical cross sectiofiis “orographic window” is
% a secondary form of land moulding, deriving frone tlandform
selective deterioration. Several factors contridute the natural
arch morphogenesis: first of all the erosion causedainwater and
currents, then the chemical dissolution of the cadbe rock slopes
and the role played by wind and cryoclastism.

The natural arch is one of the largest in Italy.gteat visibility from
afar, thanks to the absence of visual obstaclagkennearby area,
contributes to its scenic-aesthetic value.

Pizzo d’Uccello northern side

Pizzo d’'Uccello northern side (1782 m) is the miagpressive and
majestic side in the Apuan Alps. Its maximum heigdifterence
amounts to almost 700 m, whereas its inclinatiorasnees an
average of 70° and almost reaches 90° underneagutibmit. The
_| face mainly consists of “Grezzoni” dolomites frohetNorian age
. and, to a lesser extent, of Marmi a Megalodontinitions from the
Rhaetian and dolomite Marbles from the Early Lias.

The relief morphology at the bottom of the northeside, is
characterized by small cirques and glacial exanatirque-like
formations. They are the upper extreme limits reddby the Solco
d’Equi wiirmian glacier. During the late Pleistocettee long and
high Pizzo d’Uccello northern side offered a shedted, therefore,
guaranteed the conservation of huge glacial massag the relief
northern slopes.

Large sub-vertical sides, as those of Pizzo d’Uacare not found
anywhere else in Tuscany and are very rare alorg whole
Apennines.
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55,118 Solco d’Equi’s fluvio-glacial fissure

| Solco d’Equi is a narrow gorge in the Apuan Alpsthern sector,
where the relief is characterised by a high le¥edreergy and slopes
overhanging the thalweg. This deep fissure, whatlods a sinuous
course, is almost 1.5 km long and is found at the ef a small
valley, sloping down from the northern face of Rizd'Uccello
(1782 m). The attractive morphology is a conseqeesfcseparate
and combined river and glacial moulding processgespmbination
with cryoclastic degradation and karst dissolupoocesses.

During the last Glaciation, a small glacier sandngl Solco d’Equi,
{ thanks to its favourable north exposure. During fiteximum
expansion, the ablation zone reached a minimurtuddéiof 475 m,
the lowest in the entire Apuan area.

In particular, Valtredi's cemented moraine haverbatributed to a
| pre-Wirm glaciation, since they are placed belopicgl melted
glacial sediments, without gradual transitions.

66-67,72 Gorfigliano fluvio-glacial plane

Piano di Gorfigliano is a large thalweg, 1.5 kmdoand 500 m
wide, where the Torrent Acqua Bianca, right trilbytaf Serchio di
Gramolazzo river, runs through.

s During Wurm, a glacier, descending from Pisaninedlla-

Tambura-Roccandagia high sides, enlarged the valféyin an

unusual way for the Apuan Alps and created a U-shamfile.

«. Upon the ablation zone retreat, a small morainiciéalake formed,
as meltwater was stopped from flowing to the vallgy some
“ glacial ridges. Piano di Gorfigliano original glatimorphology was
* partly modified by fluvial and gravitative processa the Post-
Glacial. Its hydrography too was strongly affectegd morpho-
climatic vicissitudes occurred between the LateisRleene and
Olocene.

Piano di Gorfigliano is an almost unique geosit¢himi the Apuan
Alps and Tuscan context.

69-70 Pot-holes of Anguillaja and Fatonero’s ditches

Anguillaja and Fatonero’s pot-holes have been nemlidirectly into
the rock and their dimensions may vary from a fentinetres until
reaching a diameter of 6.6 m and a deepness aml.@uantifying
them is not easy, not least because sometimesesmpal-holes are
contained in larger ones. Considering only thedathirty is probably
the total number in both streams.

Anguillaja and Fatonero’s pot-holes are often fatras a consequence
of the abrasive action of rotating pebbles. In aertcases, their
formation might have been favoured at first by cisainleaching
(superficial karst phenomena), but then the hydradyic action was
either prevalent or exclusive.

However, other Authors hypothesised that the plashformed as a
consequence of water forcedly flowing through sabigl tunnels,
which were probably found under the glaciers forrdadng the last
Glaciation.

Despite the diffusion of these erosion productshim Apuan Alps’
gorges, especially on a outcropping carbonate stiesthe Anguillaja
and Fatonero’s geosite stands out for the uniqusitge regular form
and dimensions of the pot-holes, not found elsesvatregional level.
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71,101-102 Orto di Donna-Serenaia’s glacial valley

Serchio di Gramolazzo’s upper valley is surroundedis southern
head, by the Apuan Alps highest ridges arranged horseshoe-
shape. During Wirm, the longest and widest Apuaacigt
originated from here; it covered an area of alnidtknt and its
major stream was slightly longer than 6 km.

The wide and flat thalweg, almost 1 km long, betw&erenaia and
Orto di Donna (1000-1100 m of altitude), is of parkar
geomorphological importance, not least for its disiens. In this
part, a rare example of glacial valley in the Apudps may be
seen; it is characterised by a typical U-shapedscs®ction and a
number of modest steps. Near Tecchiarella (1031 th®, Post-
Glacial river erosion has progressively isolatede#ict of roof
glacial valley, where there are roches moutonnées.

In Orto di Donna-Serenaia’s valley, detrital fiinand deposits
prevail, today fed by small alluvial fans and crix@h processes
(snow avalanches) especially on the hydrograplgict rand on the
eastern side.

79, Sumbra’s glacial cirques and karst landforms

Mt. Sumbra (1765 m) rises in the centre of the ApAdps, along a
secondary watershed running from west to eastmiisphology is
characterised by four differently coalescent glagigues, located on the
southern slope, which open up below the ridge ds-ciscular
amphitheatres, forming impressive vertical slopese than 250 m high.
The sharp southward-looking slopes are charaatdniyeounded grooves
originated by cryonival processes, confirming thesence of perpetual
snowfields or small ephemeral ice masses towarsbtme ridge during the
Late-Glacial. Furthermore, glacial karst phenomsimaped both slopes,
with deeply carved grikes and marvellous pot-halesg the southern face.
The northern mountainsides, on the other hand,clhagacterised by
epigean karst formations, such as large flat beitbior funnel-shaped
dolines, well developed above structural morphotdgilateaus.

The geomorphosite of Mt. Sumbra is extremely reatdekfor both the
Apuan Alps and Tuscany, even in relation with simfibrmations present
in Apennines sites within the same Region.

92,110-112 Campocatino’s moraine ridges and glacial hollow

The erosion and glacial deposit forms on the eastope of Mt.

Roccandagia, along with Campocatino’s overdeepdrasin and

morainic ridges, are the most significant and Ipesserved example
of glacialism in the Apuan Alps and of its fluctigaits. The area is
located in the north-eastern part of the Apuan ihaaere the

Wiurm glacial moulding had its major effects.

Campocatino’s hollow is limited by an articulateadawell defined

morainic amphitheatre, typically arched in the frpart, made of
several evident concentric rings and numerous tisthlanorainic

outliers. The threshold, slightly reverse, is ditdla at the

convergence point of the ridges, at an altitudeaocfund one
thousand metres, where the glacial deposit isglgrjutted due to
the erosive action of channelled water.

The hollow (about 500 m long and 250 m wide) isiai¢d at the
foot of Roccandagia’s vertical walls, where screeumulates in
large quantity resembling many coalescent cryaclasbnes, at
different levels of activity.
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93,251 Fociomboli’s glacial hollow and bog

The geosite/biotope of Fociomboli, characterizedalyigh level of
geo-biodiversity, is the largest bog in the Apudpsfand one of the
most important in Tuscany. Its morphology and floezall the
progressive evolution, from lake to swamp, of aidgp wetland,
formed — following glacier retreat — in an overdele@ed basin, well
moulded in the porphyritic Schists of the Paleodmsement.
During Wurm, the northern slope of Mt. Corchia (86i) was
characterised by several ice tongues, originatedn fthe large
— glacial cirque near the mountain ridge.

At the external edge of the geosite there is a Isthadshold of
Orthocerasbearing schistose Dolomites which, thanks to their
greater resistance to exaration, created a colopersiuring glacial
retreat. Behind the threshold, a small periglalziké formed on an
area of about a hectare, but it was progressiviégd fin by fine
detritus and is now a swampy plateau.

The loamy and bog sediments of the hollow's mogtrelesed part
are 4 m deep and contain, almost all along the esemgy fossil
pollens from a large period of the Post-Glacial.

Passo Sella’s glacial saddle and dolines

Sella Pass is a regionally emblematic and reprsangeosite for what
concerns the complex combination of morphogengléwial and karst
processes on carbonate outcrops, situated onmyatteep internal slopes
at rather high altitudes.

The geosite is mainly a glacial transfluence sabeftereen Arnetola and
Arni's valley. Furthermore, dolines line up cohelerwith structural
elements and, in particular, with the axial-plankistosity. Along the
Apuan ridge, the presence of dolines in ridge aseasar saddlebacks is
not extremely rare. Their unusual morphologicdbealtion renders their
genesis and evolution hard to explain under cumentlitions. These
epigean karst forms are probably signs of a nowgdth landscape,
whose steepness was probably less pronounced.

Karst processes affected the area both supesfieiatl in depth. On the
western slope of Mt. Sella, there are relicts ofties with a pronounced
high-altitude palaeo-phreatic morphology. Thesesaway be linked to a
large endorheic basin, which spread out in theraegpart of the Apuan
' complex during late and early Pleistocene.

115 Stoppani’s “moraine” in Campagrina

| Beside the general scientific interest toward gftéeial geomorphosite,
its fame is linked to the history of geology. Its\i@ere that, on ¥3June
1872, the famous geologist Antonio Stoppani (18291} detected the
first signs of the Quaternary Glaciation outside #hps. Until that
i moment, no evidence had been found along the wABanines ridge.
& Near the town of Arni di Stazzema (Campagrina)retrare visible
#  signs of the extreme expansion of a medium-sizaciegl which, during
. Wirm glacial stage, was probably spread over thalevBanale delle

& Gobbie’s valley, to the north of Mt. Altissimo. Aft it merges into
8 Turrite Secca, beyond the river banks, well-visiatel wide glacial
= deposits crop out, even to the side of the magrhied. They are partly
B carved and have been partly removed by watercour$es glacial
i deposit consists of a chaotic mass of heterogendasts, especially
Marble s.s. and secondarily “Grezzoni” Dolomite and porphgriti
Schists.
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119 Gobbie pre-wirmian “moraine”

Small outliers of glacial and fluvioglacial depssitoutcrop in

Retroaltissimo, where Canale delle Gobbie (Gobb@Hannel) flows
though. Most of these sediments were produced bla@er which

occupied the whole valley during the maximum winméxpansion
and retreated to the valley head of Grotta Giuna@incgue in the Late-
Glacial. The glacial deposit here has two differend separated
aspects, without gradual transitions. Typical lodegosits coexist with
cemented, conglomerate deposits. The first have atebuted to the
Wurm, whereas the latter are thought to belong prezious glacial
expansion. The signs of a pre-wirmian glaciatiotha Apuan Alps,
probably the Riss of the Alps, is in line with whaas discovered in
some areas of the Apennines.

A stalactite and stalagmite concretion, formed iwith “pocket” of

Gobbie cemented glacial deposit, enabled the fistiglomerate
radiometric dating (U/Th). Despite contaminatiotise result (not
published yet) seems to suggest a pre-wirmian famaf the

moraine, thus attributable to Riss with a certaliability margin.

Vetricia’'s karren field

geological and environmental description

Vetricia (1300-1500 m of altitude) is a karst patesituated between
Pizzo delle Saette massif (1720 m) and Pania Getlae-Pania Secca
ridge. The area is characterised by large supairfamid deep karst
phenomena, caused by heavy rain and snowfallsspatially by the

rock substrate’s carbonate nature and intenseufiagt The various

karst phenomena and their evolution level suggdstt tthe

U Kkarstification process probably started during tRuaternary

. Glaciation and then developed through the widebingissolution of

the rock substrate’s discontinuities and fractures.

£ Epigean macroforms of this karren field includeimies, although not
# in a significant number. Almost all of them areitglly bowl-shaped,

.. with a round opening. Microforms include gouges &ndar and/or

; meandering grikes, excavated in smooth and sligihtlyed bedrocks.
There are also deep parallel grikes, solution risnaed rock tanks
(“kamenitze™). Furthermore, here there is the enteato several
® hypogean cavities, mainly vertically developed @sioi Revel, Buca
Larga, etc.).

Carcaraia’s doline field

geological and environmental description

Carcaraia is situated on Mt. Tambura’s (1895 m)hawn slope and is
limited to the west by Cavallo’s mountainsides aodhe east by
Roccandagia-Tombaccio’s secondary ridge.

Considering only superficial formations, the distive feature of
Carcaraia is the large extension of its dolinedfidituated on its
rather steep slope and covering about 1,22 kolines are
depressions formed by dissolution, whose dimensiagg vary from
metres to decametres and whose depth is remaikatdenparison to
the diameter. Their forms are very heterogenedey, may be dish-,
bowl-, funnel- and even well-shaped.

Carcaraia is, therefore, the place in the Apuars Adth the highest
concentration of superficial karst forms. Dolinggs ¢he distinctive
elements of the landscape, with an average deo&iB20 elements
per knf. It is an extremely unusual value in comparisothwhe
average density of the entire Apuan massif (abdutiflines/krf) or
of other Italian karst areas (between 50 and 1(0fesknT).
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Dolines on Garfagnana plateaux

geological and environmental description

The dolines on the Apuan inland side plateaux dreaegional
interest for their quality and quantity, comparedtte dimension of
the territory. It is noteworthy to recall that 44rkt areas have been
registered in Tuscany. They spread over a surfatlihg 1,100
km?, that is to say 5% of the entire Region. Thesasaege not very
large considering that almost 1/3 of karstifiatsleds, 350 krf) are
located in the Apuan Alps, especially on their milaside of the
Garfagnana.

The Garfagnana mountainside is, therefore, chaiaetk by the
alignment of structural highs, levelled towards tnest, which are
far from the main ridge. These landforms are toirtterpreted as
horsts of the Serchio’ tectonic ditch (graben),ointhich they
suddenly sink, along the valley Apuan margin. Thedateaux
create favourable conditions for medium scale egigekarst
phenomena, especially where Tuscan Nappe carbématmtions
outcrop. Dolines of remarkable dimensions, maifay dish-shaped,
may be found on non-metamorphic limestones andndités.

Buca e Tecchia d’Equi’s karst complex

geological and environmental description

The karst complex of Equi Terme’s caves compriges different

elements: “Buca” and “Tecchia”, situated not veay éne from the
other, where Fagli valley to flow into Lucido’s 1&y.

“Buca’ di Equi opens up at 258 m a.s.l., to therbgdaphic left of

Fagli stream, almost at the same altitude. The kargty is about 850
m long, parallel to a fault running in north (nertiest)-south (south-
east) direction, and it spreads into the cataels$drmed by friction
between cherty Limestones and dolomite Marbles.c&Buis a

perpetual karst spring of underground water, wizngzage flow rate
is estimated around 250 I/s. During floods, sped#acand violent

water outflows occur, reaching a maximum of 13#sm

Finally, Equi Terme’s Tecchia is a neutral cavitilieh opens up at
305 m a.s.l, to the left of Fagli stream. The ceagembles a rock
shelter and is home to significant deposits of gm@téological and
archaeological interest. Excavations, started énlt#' cent., brought
to light stone tools from the Mousterian to the Mhiz, together with

Wiurm and Post-Glacial faunas (bear, wolf, dholekad leopard,

lynx, ermine, marmot, beaver, ibex, chamois, etc.).

Abisso Roversi’'s cave

geological and environmental description

Abisso Roversi outer opening is situated at 171@.gl., near the
mountain range main watershed, in the stretch leetviét. Tambura
peak and Passo della Focolaccia. This cave hasaa Bxtension of 4200
metres, but its main feature is the remarkable hhedjfferences,
amounting to 1350 m a.s.l. Abisso Roversi is thepdst cave in Italy and
ranks twentieth in the world list.

Most of the cavity has a vadose origin, with wétlowing vertical
fractures inside the dolomite Marble formation. Séhedescending
elements are also characterized by a single Jerfi@é@-m deep
environment (black hole or Mandini well), whichase of the largest in
the world. The cave has also elements with a haarcourse allegedly
evolved from ancient tunnels of phreatic origins.

The colours of the torrent flowing inside AbissovBisi testify to the link
between the cave and the source of the river Brigiéforno di Massa. In
other words, Mt. Tambura underground water emesgdies flowing
underground for about 4.5 km (beeline distance).
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Antro Corchia’s karst Complex

geological and environmental description

Antro del Corchia is the first karst Complex of thpuan Alps, for

the absolute value of its dimensions, measured indé#ngth (about
53 km) and deepness (1187 m). The karst Complesistsrof four

different levels of large galleries.

The geosite morphology and pre-Quaternary origiabée a deep
study on the Apuan Alps’ post-orogenetic vicissésd and

morphotectonic history. Furthermore, recent studieshe Antro’s

speleothems radiometric dating showed the presehome of the
longest and most continuous Earth climate archimbich has been
able to record climate variations in the Meditee@m area in the
past million years.

The exploration history of the karst complex hasiam origins,

since it dates back to 1840. Since then, thousafdgtalian and

foreign speleologists have explored the numeroudengnound

ramifications of Antro del Corchia. It is thanks tieem that the
different explored parts are now joint, startingnfr the 14 natural
entrances known so far.

Tana che Urla (“Vallisneri’s cave”)

geological and environmental description

Tana che Urla (Screaming Den) is a 400 m long kaasity with a
height difference of 48 m. It opens up in the gassope of the tract
comprised between Pania della Croce (1858 m) andrtMato (1230
m), to the hydrographic left of the Turrite di Gedino at 615 m of
altitude. The cave consists of a single galleryhwét basically
horizontal course, carved in “Grezzone” Dolomitémast touching
the impermeable lower Phyllites. Its morphologyysically phreatic
and is characterised by a wide entrance, from whigtream flows
out (average flow rate: 30 I/s).

The most inner tract of the gallery has a longvacsiphon (220 m).
During waterfloods, water pours out violently frothe cavity's
entrance and flows into the stream below with arpréssive
waterfall, which may reach a maximum of &/sn

The prevailing scientific interest, beside thakdid to the hypogean
karst phenomena, is mainly of geohistorical natsmce the cave
suggested to Antonio Vallisnegenior (1661-1730) the perpetual
water cycle. The observations made here in 170direds him his
famousAcademic Lecture on the origin of sprind315).

Grotta all'Onda’s karst cave

geological and environmental description

Grotta all'Onda is located at the bottom of a malppgical crag at
708 m a.s.l., in an area particularly rich in kagtings, fed by the
overlooking carbonate formations of Mt. Matanna tletn side
(1318 m).

The cave entrance is characterized by a wide ogiledt, 30 m.

wide and 2-3 m high. The upper edge of the outattyasembles a
large sea wave. The deposits of cavity testify émnarkable
sedimentologic and paleoclimatic vicissitudes opsairsince 0.17
Ma. This site testifies human presence until re¢ienés. Its most
ancient Mousterian stone tools date back to 40y@&0s ago, as
shown by a recent speleothems radiometric dating.

Another cave of palaeoetnhological and palaeonicdbgnterest,

Buca del Tasso (the Badger's Hole), is situatedr n@gotta

al'Onda. The small cavit has also preserved anegtkonal

anthropological find, very rare in ltaly: a femura child ofHomo

neanderthalensi&ing.

22



208 Frigido’s karst spring

Frigido’s spring flows out from a cavity in the igat 235 m a.s.l.,
on the western slope of Mt. Castagnolo (1003 iy & karst spring
of underground water, situated where two formatiaith different
permeability levels touch.

Frigido’s spring is the largest in the Apuan Alpgth an average
flow rate of 1550 I/s and peaks of 8/m The spring catchment area
allegedly comprises most of the Apuan massif nonthsector,
including wide areas beyond the main watershededdd the
hydrogeological basin (34,5 Knis significantly different from the
superficial hydrographic basin (20,0 Rmsince it affects the high
north-eastern slopes of Grondilice, Pisanino, Qayalambura,
Sella e Macina, including most of Carcaraia andefola’s valley.
Frigido’s spring is the best example in the ApudpsAand beyond)
of underground water capture by coastal basinseodetriment of
internal ones, as evolutionary consequence of tregressive
erosion of impermeable thresholds in sea slope.

Levigliani’'s Mine (Hg)

geological and environmental description

Levignani’s mineral resources are encased in tiheoPaic basement
of the Apuan Alps, where they are disseminatednoorporated in
quartz-carbonate veins. There is an interesting-arparagenesis of
mercury sulphides, zinc, iron and bismuth. Merewdtis minerals
(cinnabar, metacinnabar, sphalerite, etc.) are teieip incorporated
in Ordovician volcano-sedimentary rocks, metamapthiduring the
Hercynian and Alpine orogenesis. The diffusion fe tdeposit of
native mercury, easily findable in metallic drofieng quartz veins, is
particularly significant.

Furthermore, other rare, if not unique, mineraks faund here; e.g.
leviglianite (a zinciferous variety of messelite)deespecially calomel
(a mercury chloride, which rendered the mine farjods new
mineral species was recently discovered: grumifgua mercury and
bismuth sulfosalt mineral, found in the form of ailt grey coloured
and longitudinally striped prismatic acicular cglst

The date when mining activity started in Levigliaisi uncertain,
though it probably occurred in the Middle Ages.

Buca della Vena’s Mine (Fe-Ba)

geological and environmental description

Buca della Vena's mine belongs to the metalliferamea in the
Apuan Alps central-southern sector. Mineralisatieen found
between Paleozoic basement's tourmalinized phyllisnd the
triassic carbonate cover of the Apuan Alps Metarimr©omplex.

In the past decades, more than 80 mineral spe@es identified in
Buca della Vena, 10 of which completely new [allar(iLa),
apuanite, dessauite, marruciite, pellouxite, p#lai rouxelite,
scainiite, stibivanite-20 and versiliaite]. Most them have not yet
been found in other parts of the warld

Buca della Vena’s mine is the most important mihgemsite in the
Apuan Alps, since it hosts numerous rare and ungpezies. The
place also stands out for the presence of complmeral phases
with an unusual chemical composition generated uip@eticular
chemico-physical crystallization conditions, rarébyind in nature.
Thanks to these unique characteristics, the getsitgteresting at
international level and recognised by the world estific
community.
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Valle Buona’s Mines (Pb-Zn-Ag)

geological and environmental description

“Valle Buona” (Good Valley) comprises the mines &uca
dell’Angina, Monte Arsiccio and Pollone.

The three mines, which host deposits of barytetepgnd lead, silver
and zinc sulphides, are all located within the s@aht’/Anna’s tectonic
window and have the same relations between minatialn and
enclosing rocks.

The mining tunnels exploited lenticular depositgéuased where
paleozoic Phyllites and quartzite touch the ovamtpy'Grezzone”
Dolomite. Usually, the mineralization zoning, goirigpm top to
bottom, is as follows: “Grezzone” (top) - hematded compact
magnetite, iron oxides mixed with finely crystadiiz baryte, massive
baryte, baryte mixed with pyrite; pyrite - Phylitébottom).

Angina, Arsiccio and Pollone’s mineralogical anchenal geosites are
important at national level for the historical donity in extraction
activities and for their relatively well-preserveiheral sites and goods.

Fossils in marble banks in Foce di Pianza

253

Foce di Pianza’'s marble banks are among the raseplwithin the
Apuan tectonic window still conserving visible pdatological signs,
despite the effects of metamorphism. The geosftaiisd at about 1300
m of altitude, toward Mt. Borla (1465 m). It wascbvered in 1945 by
Enzo Beneo (1903-1988), who described a level stfgods, with the
same structure as marble, which callddmachellé (small snail)
owing to their richness in tower-like formationsubSequent studies
identified ammonites, crinoids and fossilised algae

Notoriously, Apuan Alps’ metalimestones were subjéc high
temperature and pressure, which almost completedgtralyed
sedimentation levels and fossils in all known aist Therefore,
fossiliferous areas are rather rare in the ApuapsAWletamorphic
Complex and even rarer in Marbless. of Autochthon Auct Its
attribution to the Hettangian, based on the feialn and recognizable
fossils, generated a period of confusion, uncestand discussions in
geological literature.

Alto Matanna’s “red ammonitiferous Limestone”

The outcrops of Mt. Matanna’'s (1318 m) “red ammefieitous
Limestone” are apparently larger than elsewhereatise landform
morphology follows the rock line. They are chardsed by a
modest thickness, which, in the entire Apuan compleever

measures more than 50 m between the massif bagkdad the
stratified facies above.

In general, the yellow, pink and red nodular linests of the non-
Metamorphic Succession of the Tuscan Domain (Tusdappe)

have fossiliferous levels containing ammonites,olthivon them the
ancient denomination of Arietites Limestones”. A typical
Sinemurian cephalopod of this are@lssechioceras doricurfBavi

& Meneghini), often associated to other specieammonites and
crinoids. The presence of fossilised fauna in Atatanna’s “red
ammonitiferous Limestone” was first reported in 486The

geohistorical evaluations and annotations conferirgarest of
regional level to Mt. Matanna'’s palaeontologicéé.si
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Main geosites in the Apuan Alps Regional Park: imést and conservation status

ek interest conservation status
eosites - : - i iorati
9 sector scientific contextual evaluation level condition 07 QR W)
natural anthrop.
structural lrigt(i)sri?;ie‘ non-
Apuan tectonic window 1-16 | geology, o representative international good ' medium
p botanical, existent
geohistory
faunal, etc.
P - - stratigraphy landscape, ) . . non- non-
Corchia Hercynian unconformity 11 geology hiking representative international good existent existent
landscape, non- non-
Procinto’s crags and aiguilles 14 geomorphology | hiking, representative regional good existent existent
botanical
; R landscape, " : non- non-
Pisanino’s ridges 4 geomorphology hiking representative regional good existent existent
) landscape, " : non- non-
Forato’s natural arch 12 geomorphology hiking representative national good existent existent
; ) : landscape, " : non- non-
Pizzo d'Uccello northern side 3 geomorphology hiking representative regional good existent existent
Solco d’Equi fluvio-glacial fissure 3 geomorphology landscape illustrative regional fair eQiZ?e;nt medium
. . . landscape, . ) . . non- .
Gorfigliano fluvio-glacial plane 4/5 | geomorphology botanical illustrative regional fair existent medium
Pot-holes of Anguillaja and 8 geomorphology, | landscape, . onal g non- non-
Fatonero's ditches epigean karst h|k|ng‘, representative regional goo! existent existent
phenomena botanical
Orto di Donna-Serenaia’s 3/4 eomorpholo landscape, representative regional fair non- medium
glacial valley 9 P ay hiking P 9 existent
Sumbra’s glacial cirques and geomorphology, | |, 4scane, . ) non- non-
8 hypogean karst L representative regional good ) .
karst landformes phenomena hiking existent existent
. . . landscape,
Campocatino’s moraine ridges and 7 eomorpholo hiking, representative regional ood non- medium
glacial hollow 9 pholegy 1 gigactic, P 9 9 existent
architectural
Fociomboli's glacial hollow 11 eomorpholo botanical, representative regional ood non- medium
and bog 9 P ay hiking p 9 9 existent
Passo Sella’s glacial saddle geomorphology, | |, scane . ) non- non-
: 718 epigean karst . representative regional good ) .
and dolines phenomena hiking existent existent
Stoppani’s “moraine” in geomorphology, . . ) . non- )
Campagrina 8/10 geohistory cultural illustrative national precarius| .ient medium
Gobbie pre-wirmian “moraine” 10 geomorphology gﬂgﬁé rare regional fair medium medium
P : epigean karst hiking, . . non- non-
Vetricia’s karren field 12 phenomena archaeological representative regional good existent existent
o : ) epigean karst hiking, . . non- non-
Carcaraia’s doline field 7 phenomena didactic representative national good existent existent
- epigean karst botanical, . ) ’ non- .
Dolines on Garfagnana plateaux 5/15 phenomena didactic illustrative regional good existent medium
. . hypogean karst hiking
Buca e Tecchia d’Equi’s phenomena, ' ) . . . non- )
3 archaeological,| representative national fair ) medium
karst complex hydrogeology, cultural existent
palaeontology
. . hypogean karst - : . ! non- non-
Abisso Roversi's cave 7 phenomena, hiking representative international good existent existent
hydrogeology
Antro Corchia’s karst complex 11 ;ﬁgﬁg?;nl;am 2:5':3": representative international good eQiz?e_nt medium
hﬁpogean karst i
w\/alli " ” phenomena, iking, . ) non- )
Tana che Urla (“Vallisneri's cave”) 12 hydrogeology, didactic representative national good existent medium
geohistory
hypogean karst hiking, non-
Grotta al’Onda’s karst cave 14 phenomena, archaeological, rare national fair existent medium
hydrogeology cultural
L . L ) . non- non-
Frigido karst spring 6 hydrogeology historical representative national djoo existent existent
i Nliani ; : historical, " : non- .
Levigliani’s Mine (Hg) 11 mineralogy cultural representative national good existent medium
) . . historical, . . . . non- .
Buca della Vena's Mine (Fe-Ba) 14 mineralogy cultural representative international fair existent medium
historical, non-
Valle Buona’s Mine (Pb-Zn-Ag) 13 mineralogy cultural, representative national good existent medium
architectural
Fossil in marble banks in 2 alaeontololo cultural, rare regional fair non- medium
Foce di Pianza P Y | didactic g existent
Alto Matanna’s *red 14 alaeontololo historical, representative regional ood non- medium
ammonitiferous” Limestone” P 9 | didactic P 9 9 existent

In the following pages: Geosite Map of the Apuan Ads Regional Park (West and East sheets)
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B.4 — DETAILS ON THE INTEREST OF THESE SITES (SCIEIRIC, EDUCATIONAL, ETC.)

The first list of European geosites, drawn up byrfedonet alii (1996) for ProGEO (thEuropean Association for
the Conservation of the Geological Heritagalready contained numerous sites of the Apugs.Alhe list takes stock of
remarkable elements of the European geologicatalgeriand includes Apuan geological sites, bothusix@ to the
territory and present outside its borders. Thewailg elements belong to the first category: theidptectonic window,
the Hercynian discontinuity of Mt. Corchia, the Apu‘Cipollino” marble. The second group comprisésmian moraines
of the Alps and Apennines and the Tuscan Mezoc@ndpgrite, mercury, cinnabar and antimony). Afthis first
important acknowledgement, the Park Authority sthe detailed review of the values of its geositesxplained in the
paragraph on census and filing. A careful and ldetdérritorial analysis showed that Apuan geolaggites arise all
different levels of scientific interest, from gldélalocal, according to the following grid of @ita and considerations.

Among geosites of global scientific interest aftenineeds to be drawn to the Antro del Corchiatk@msmplex
(Stazzema) because of different reasons. On thbam it is a geological and climatic archive eresd in its complex
network of tunnels and wells. Moreover, its deveiept, both extension (estimated at 53 km) and hé€ldi87 m deep)
and its historic contribution to the progress alsplogical exploration have an undeniable valire Antro del Corchia
Complex is an important investigation field espciith regards to its complex morphology and pte-Quaternary
origins which enable a research on the post-orogemints and the morphotectonic history of the Apdips. Moreover,
recent radiometric dating studies on Antro del Gia’'s speleothems have shown that the complex keepsf the longest
and most continuous log of the Earth climate whiah been able to record climate variations in teditdrranean area in
the past million years. Another geosite of globsriest is the Buca della Vena's Mine (Stazzena)kthto its very rare
mineral paragenesis. In the past twenty yearsyeiginteral species have been identified, ten of whappened to be new
[allanite-(La), apuanite, dessauite, marruciitippeite, pillaite, rouxelite, scainiite, stibivaei20, versiliaite] and have not
yet been found in other places of the world.

With regards to geosites of European interestpani@ble number of karst cavities in the Apuan Alpght to be pointed
out, especially when they form significant undengibnetworks or steep drops. Apart from the AnglcQibrchia Complex,
which has already been discussed, the area btiaastsmpressive karst complexes as far as the lbggtension of tunnels
and wells is concerned. These include Saragatoiaccia in Carcaraia (35 km), Milazzo on MonteRtenchi (10 km)
and Pelato to the north of Mt. Altissimo (7 km).thMiegards to depth, several Apuan caves croserti@kable threshold of
a thousand metre in height difference: Abisso PRolersi, Carcaraia, - 1350 m; Abisso Olivifer,rfepr- 1215 m; Antro del
Corchia, Levigliani, - 1187 m; Saragato-Aria Ghiac€arcaraia, - 1125 m; Abisso Mani Pulite, Catiear 1060 m; Buca
Go Fredo, Mt. Sumbra-Fiocca, - 1015 m; PianonellPiraderi, Resceto complex, - 1008 m.

Now for geosites of national interest, their nunibehe Apuan Alps is considerably higher compadeetihe previous
groups. They mainly include hypogean karst landéostigthly smaller than those mentioned above raasfaxtension (1
to 5 km) and height difference (500 to 1000 m).Hilithe category of “springs”, often of karst anigihat of Forno di
Massa, from which River Frigido originates, needsd recalled as it is the only spring exceedibgtrerage flowrate of 1
m’/s (and more precisely it reaches 1550 I/s). Statiaside, Forno spring is important for anotkason, since 40% of the
hydrological basin is located beyond the main \ghint of the mountain range and consequently beyensuperficial
hydrographic limit. Therefore, the spring is thestbexample of a widespread phenomenon in the Apgdlast the
underground catch of water by coastal basins talégment of inland basins as a result of the nesxive incision of
impermeable watersheds by the coastal side.

Thanks to their rarity and/or their scenic valueesal other Apuan geosites with geomorphologicailiees are also of
national interest. One of them is the natural afdiit. Forato (Stazzema), whose 32 metre span anmde2re maximum
height make it one of the largest in Italy. Yeis theculiar landform is not the only site of insdrelhere are also some
elements typical of the Dolomite-like landscapett@d Apuan Alps, often characterized by aiguillesl @nnacles,
especially on carbonate lithotypes and under famerstructural conditions. The value of the gedsihigher where the
dimensions and/or the concentration of isolatedkgpese more evident. The most striking exampledviiréProcinto’s
Group, with the “Bimbi” (Stazzema) and Punta Canirih Focolaccia’s aiguilles (Massa), together vather landforms
of no less scenic impact and geomorphologicalfiégnice (Torre dei Campaniletti of Mt. Tambura,Z8izli Forno, Punta
Quésta of Mt. Grondilice, etc.).

Elements of glacial morphology classifiable as fee®f national interest are quite rare and perfiagited to melted
wilrmian moraine deposits with cemented parts, jptglekeriving from the previous Riss glaciation. ¥meay be seen in
Solco d’Equi in Lunigiana, from Arni to Campo dei®bbie and in Val Terreno in the basin of theastr@ Urrite Secca.
The Apuan Alps also preserve other widespread faimerosion and glacial deposit, such as overdegpbasin, U-
shaped valleys, valley steps, transfluence antligiffe saddles, roches moutonnées, moraine ridgesreatic blocks.
They are potential geosites of regional intergstesvirmian glaciers in Tuscany limited their aatio the highest areas of
Apuan and Apennines with a less powerful resultpzmed to the Alpine territory. Other sites of nadilinterest for their
remarkable dimensions and concentration are thiegbes of the ditches Fatonero and Anguillaja.

Scientific interest is coupled with educationakiast in geological sites registered by the Partkakity. The Apuan
territory has always been a fruitful investigatitgid and a special open-air educational laboratamystantly visited by
university departments, research institutes, pyiraad secondary schools, national and local envientel associations, as it
is characterized by natural phenomena of extraamditiustrative value, the most remarkable beiaglggical. Some of the
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most noteworthy elements include ductile and érigittonic structures especially found in the lghad central part of the
range, which is almost devoid of vegetation coktare, bedrock outcrops are widespread and expgseanvariety of
lithologies, which are thought to be the reasoriHerpeculiar diffusion of mineral species and manme ornamental stones
which have been subject to quarrying activitiepeeially in the past. A special educational anéatid value lies in the
existence of ancient and modermn traces left byjtlaerying and mining industries. It may be foodtf@ught on the long-
lasting use of hon renewable geo-resources.

Numerous geomorphosites of different origins argy ¢a identify are scattered throughout the teyitaf the future
Geopark. They are often found in their more typiad regular forms, even underground. There apenatse complex
landforms deriving from combined geomorphologicebcpsses (glacial, karst and/or fluvial), and uaugieological
phenomena, such as thermal springs, karst spmttha frequent mismatch between hydrographic sddbgeological
basins. Opportunities for the development of eibrtatand naturalistic initiatives are plentifulittks to the Park extreme
geodiversity and its illustrative and sometimesiljigvocative value.

Last but not least, geosites of paleontologicaelést are rarer in the Apuan Alps than elsewhessilferous areas are
rare in the tectonic window because metamorphissngaaerally deleted any sign or trace of life ia thcks of the
AutochthonousAuct and Massa Unit. Yet, where temperature and peebsu a lower influence (especially on the north-
eastern side of the range) remains of animal mag Ipgeserved (in particular Brachiopods, Gastrgp&ilglvias,
Cephalopods and Crinoids), though they are notyalwexognizable and/or are limited to certain ketlcertain geological
formations. Clearly, these rare fossiliferous asgassery interesting from a scientific and edocati point of view. Some of
them are: Fociomboli for its Siluria@rthoceras Orto di Donna for itdMegalodontbearing Marbles (Rhaetian); Poggio
Troncone and Foce di Pianza for their AmmonitesGrinids from the Hettangian formation of Marble

B.5 - CURRENT OR POTENTIAL PRESSURE ON THE TERRITORND THESE SITES

The Apuan Alps area is a subregion with an avapagelation density slightly higher than 100 inhais per krf the
coastal side being more populated than the inlBogulation density is higher in the many concegtratettlements
distributed on hilly and low-mountain terrains§®00 m), whereas only 2% of inhabitants live al&d@ m of altitude.

The area defined as Geopark spreads over the higheésnost central part of the mountain ranges, Itherefore,
widely unsettled and its density is always lowantl50 inhabitants/kmThis data explains the scarce anthropic pressure
exerted by the resident population on the territbfgreover, a demographic decrease has taken glat@gro-silvo-
pastoral activities, once carried out on hightatltit areas, have almost completely been abandonednffabitants of the
Apuan Alps do not pose a threat to the integritgaaflogical sites either for their distributiontioe number and the kind of
activities carried out, as they do not significactiange the territory.

Mountain peaks and slopes with high levels of gewsity and naturality are tourist destinations imespectively of the
forms of tourism (traditional or more recent ond@sjere is a remarkable presence of tourists al@igdititude paths and
climbing trails during spring and summer but tourisemains sustainable. Even though practised amerallle areas,
environmental tourism involves mature and awar#okés who have always been sensible to issues aschature
safeguarding and conservation. Moreover, the degtseork of mountain paths favours the channellingj the control of
tourist flows. Limited concentrations are to benihin alpine huts and negative impacts on sitegological interest have
never been registered. In winter, the limited aendhiale snow cover of the Apuan Alps has not fastdine construction of
resorts for winter sports and ski-lift faciliti@&he only exception is found in Careggine, where §imnall ski slopes have been
built on a 5-ha surface and do not affect sitggofogical interest.

A large number of visitors are attracted by theoojppity of exploring the numerous Apuan karst sawehich are
elements of great geological value and environrhieatgity. Speleological groups from Tuscany tner Italian regions and
also from European countries regularly visit thei@pAlps to develop new scientific knowledge, camysports activities or
educational and didactic projects. It is againchentourism, characterized by high environmemntdl eultural sensitivity,
knowledge of the limits of exploitation and resdectthe threshold levels of tolerability of thesiteéd hypogean areas. The
average number of visitors of the three Apuandbgaves is largely eco-sustainable (Grotta detd/&%,000; Antro del
Corchia: 16, 000; Buca di Equi: 8,000) and hak ltbnsequences on the physical and chemical balainthe karst
landscape, even during daily peaks. They are metiunigh energy karst systems and therefore invalpiel flows of air
circulation and air exchange with the outside. Meeg, the instrumental monitoring reassured thertpn the potential risk
of high CQ concentration levels owing to the presence ofdisurAs a matter of fact, hypogean Ca@€position does not
entail negative impacts.

Furthermore, geosites do not risk being destroyeegraded because of the construction of roadbulaihgs. Building
is forbidden in the protected area, with the orlyeption for functional adaptations of already texgsbuilding. With regard
to the construction of new roads, the Plan foiRthek only allows works for the rationalization tEady existing roads and
absolutely rules out any hypothesis of superfimahection between the two main sides of the Apljas

The only economic activity, which in theory coukkg pressure on the area and affect geositamaible quarrying.
Before the foundation of the Park Authority, quenrgyactivity had irreversibly transformed the natumorphology of
main and secondary ridges, saddles and high mowhtgiies cutting and breaking down mountain skylitese damage
is visible from afar (Focolaccia, Alto di Sella,r€laio, Cervaiole, Corchia). During that far awayiqe the expansion of
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guarries brought about the destruction of somel smdl medium sized geosites such as one of thesaobutonnées in
Orto di Donna and two of the potholes in the Angjailditch.

Since the Park Authority is fully responsible fdarming and authorization with regards to quarnaativities, these
negative episodes have ceased, not least becangexgoitation plan is now subject to Environraéiihpact and Incidence
Assessments, which are going to be better explaindue following paragraph. The strategy impleredriby the Park
Authority has been entailing the progressive taarff marble quarries for years. Where morpholdigyva it, there will be a
shift from open air quarries to underground qusyrigith the purpose of mitigating the impact on kedscape and
safeguarding hypogean geomorphosites. In caseanfying development in areas where karst caves bagyresent, a
preventive survey by georadars might sometimegtessary, whereas quarrying activities are forhidtthe unlikely cases
of accidental discovery of minor hypogean waterways

Finally, the authorization for a new exploitatidarphas sometimes been an opportunity to imprevprticticability of those
geosites which had been covered with debris bygiogquarrying activites. For example, at preseniatige Carcaraia doline is
being cleaned from waste material (“ravaneto”) tvhiad almost filled it up in the past.

B.6 — CURRENT STATUS IN TERMS OF PROTECTION OF TBHES

Article 11 of the Tuscany Regional Law no. 56 ¢f Bpril 2000 safeguards the diversity of wild anirspecies, non-
cultivated plants, habitats of Community interestvall as the geodiversity of certain natural foohthe territory defined
“Geotopes of Regional Importance” under the arfisielf. Tuscan planning actions, carried out atous levels — from
regional to local — consider geological sites ‘®tical invariants”, that is to say elements of jatsand structural value
characterized by their invariance or by a resbrictin their use by tourists. Going into techniehils, they are territorial
components or landscape elements, whose typitatdeaof stable configuration or slow alteratiogluiito be protected,
preserved and enhanced.

The Plan for the Park, which is the planning imagnt adopted in 2007, contains a long list of gesigeotopes almost
identical to the list used in this dossier, thusnaaledging their status of “structural invariant¥he Plan’smap of the
geological surveyinpoints all geological sites in the Park andaifacent areas. Technical implementation rules &m
safeguard them as they do not allow actions rissirigopardising the value or the possible usbebeosites/geotopes. The
protection of the geological heritage in adjaceets is regulated by protection rules includech@Piani Territoriali di
Coordinamento delle Provind®rovinces' Territorial Coordination Plan), in whithese geosites are considered “structural
invariants” like those within the Park. The chaitems from the existence of similar or almost idehprotection rules and
the directives on the environmental and geolobiedlage agreed upon by territorial bodies andtiedin a special section of
the Plan for the Park.

Further rules on the protection and preservatiayeosites are set out in the Park Regulations vidichder approval.
However, provisional measures for the safeguafiggosites are already in force under art. 3Twudgcany Regional Law
no. 65 of 11 August 1997, as are legally bindimtyietions established by art. 11 of national frewodk Law no. 394/91 on
protected areas. Focusing on the safeguarding gfetblogical heritage only, opening and using @smines and dumps
as well as extracting minerals, changing wateresursegimes, introducing and using any means dfrudgion or
alteration of biogeochemical cycles are forbiddethe area of the Park. Finally, the Park Authdrig drown up a Road
Map concerning the authorisation of actions andksvon the territories under its jurisdiction. Tlhad map foreshadows
those rules on protection and conservation of tgoaiready laid down in the Park Regulations.

In the view of the potential threats posed on telagical heritage by mining activities, an aspequiring in-depth
examination concerns the planning and authorizatiaxtractives activities, as they characterizeléimdscape of small,
but representative, areas of the territory. Regjitava forbids the extraction of industrial and teolpgical materials
(aggregates, sands, gravel, etc.) in the entiitotgrproposed as Geopark. The Park Authorityehdsnded the ban to the
guarrying of dolostones (Frigido Valley) which weiged in the steel and glass production. Hence thoan-air quarries
already existing before the creation of the ParleH@een abandoned. Nowadays traditional quarngtigties are only
allowed inside the boundaries of the “adjacent quareas” and limited to ornamental stones, whickhe past were
extracted in this area and are almost exclusitieetépuan Alps (marbles, breccias, “Cipollino”, tRiedel Cardoso).

These quarries of limited extension are subjabetplanning jurisdiction of the Park Authority,iahnin the Plan for the Park
establishes the size of the quarries and the tettamd management rules for the extraction ofggisresource. Quarrying
activities planning, undertaken under the supervisf the Tuscan Regional Administration, always\drinspiration from the
principles of sustainable development and the termg-use of natural resources, as well as frofRdiiés institutional aims with
particular emphasis on tliereation of a balanced relation between econongtiviies and the ecosystenih the section
regarding quarrying activities the Plan for thekRammore binding than any other generic or sq@toming instrument, thus
becoming the transition law for the PRAER (Regiétaih for Extractive Activities for the reclamatiofirexcavated areas and for
the reuse of recoverable residuals).

The Park Authority is also the main institutionp@ssible for the authorization of each and evetsaetive project and
any of its change. Quarrying project are subjettiddEnvironmental Impact Assessment, the hydrogieal and the special
Park authorization. When quarries are situatduediarders of or near SPAs and/or SCls (or SA€g)dlso need to undergo
the ‘Incidence Evaluation’. The competent techroffides of the Park Authority [“Territorial Plam@”, “Soil Conservation”,
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“Research and Conservation”, “Park Rangers”(slawei and monitoring)] are responsible for autimgiand supervising
guarrying activities. It is necessary to undediva the Park Authority does not owe quarryingsaega does not receive any
contribution or funding by quarry managers and og/vého are not represented in the Park Authaotgening bodies.

B.7 — DATA ON THE MANAGEMENT OF THESE SITES

The main, but not the sole, institution responditiiéhe management of the Apuan Alps geositdgi$ark Authority,
which, according to the location and territorialplivation of each geosite, is going to involve loeaithorities
(municipalities, provinces and consortia of mountaiunicipalities) and/or firms, tourist centres {AFourist Office,
Tourist Information Center IAT) and/or environmératad trade associations, and/ or local communitiegintain family
associations, citizens and groups of citizens. mbdel to be used and already widely applied isaseraising the
awareness of local institutions and populationsclvbught to be in charge of their own sustaindbleelopment and play
the innovative role of “community keepers” of ge@usity. The management activity and the techridatinistrative
monitoring will be carried out by the Park Authgyritvhich already counts on Offices and effectiveises, suitable for the
above-mentioned objectives. The organizationalctstre, underlying the Direction of the Park comssisf Units or
operative staff specializing in the technical-sifiensector (“Soil Protection”, “Territorial Plaimy”, “Research and
Conservation”), the educational-promotional sectdrerritorial Enhancement”), the economic-admirittre sector
(“Director’s Staff’ and “Budget and Human Resouftesd the territorial patrolling sector ( “ParkriRgers”).

The Park Authority staff comprises 23 employeeh wjien-end contracts, more than half of whom pesseasiversity
degree while the rest of them have a higher edurcgtialification. More than 10% of the employeexigated in geology
and another 10% in natural sciences. The profedsapertise is constantly updated and applieckghtmthe participation
in training courses, seminars, workshops, intepsshetc.The permanent team of the Park Rangershbaduty of
monitoring the territory and providing assistareeisitors along paths and roads within the padkiensurroundings. It is
helped in its tasks by two provincial groups of Waary Environmental Wardens for a total of 21 pedpis possible to
become part of the Voluntary Environmental Wardessice after completing specific training couraed passing the
final exam on environment and territory protectibloreover, in the area which has been proposedeapdek there are
already 37 Park Guides, authorized by the TuscagjoRal Administration upon the successful conpfetif the relevant
training courses. The Park Guides organize educdind didactic meetings in primary and seconseétngols, and take
care of visitors during their trips to the mosemssting natural areas of the Apuan Alps, whereltiysical landscape is
characterized by numerous geosites. A group of &uligpecializing in speleology, is qualified tocepany visitors
through non-equipped hiking trails in the over temds Apuan karst caves.

At present, there are three geosites that arentlyread regularly managed, namely the three Ag\lps tourist caves,
where the karst cavete ferrate(lron ways) require a high level of organizatias,the entrance is subject to the payment
of an entry fee. The Grotta del Vento (the Wind€an Garfaghana is a clear example, in Italy, fafraily-run business
which has steady profits and offers stable employrte a fair number of local residents. The enhamate of this
hypogean geosite is to be attributed to a speledingr, who was able to organize tourist flows lsthiespecting the
integrity of the karst environment, thus servingaasinteresting model for sustainable managemdtt.Buca di Equi
Terme (Equi Terme Hollow) in Lunigiana, owned byiEzano Municipality, is another Apuan hypogearskimerary
which is currently managed by an environmental@ason (Legambiente) through local cooperativesiding excursion
guides and education workers. For ten years tHe Rathority has been supporting and promoting ttieviy of the
“Buca” within ‘Karst-Palaeontological Park of thé&fotte” (Caves) in Equi Terme, which provides tass with
educational activities on the geological-palaeagfiohl-natural and the archaeological-palaeoetigigab heritage.
Finally, the Antro del Corchia (Corchia Cave) intaANVersilia (Upper Versilia) is the most advance@reple of
underground karst itinerary, very well integratetb ithe network of tours to former mercury minesi@gsilver Mines)
and underground marble quarries. These equippesitege@re grouped together in an interesting toprigect called
Corchia Underground, whose cultural task is alppaeted by the Museum of the “Pietra Piegata” (Bengtone) and the
Museum of community and enterprise “Lavorare Lib@fforking in freedom). The Park together with tenicipalities
of Stazzema and Forte dei Marmi, set up a pubtigpamy LLC (Antro del Corchia Srl) in order to maedige cave. The
services are carried out by a cooperative voidmaginterests of the local community which, in tuet, the Corchia
Underground projectise former quarrying sites and one of the two edmogntioned museums, after local associations and
firms financed their restoration and recoverys lirare example of synergic cooperation betweblicpand private local
institutions sharing the aim of preserving enhamebites through their proactive management.
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B.8 — LISTING AND DESCRIPTION OF NON-GEOLOGICAL SHS PRESENT IN THE TERRITORY THAT
MAY BE LINKED TO THE SITES OF GEOLOGICAL INTEREST

Vegetation and animal population in the Apuan Alpge an undoubted environmental and naturalistie\zoth for
their high levels of biodiversity and for the numbed the diffusion of endemic and relict spedistifying to complex
evolution linked to changes in climate and palealgirasituations. Briefly, the biological richnesktbe Apuan Alps
depends upon two elements:

a) their relative isolation from the Apennines;

b) their location on a transit area between the miildi®pean and Mediterranean biogeographic regions.

It is enough to recall that almost half of the setf®usands Italian vegetal species (phanerogdiveed) the Apuan
territory, where, within less than 2000 m of heigjnoups of vegetation almost continuously follave @nother, from the
xero-thermophilous Mesomediterranean basal atbe tagppermoshnicrotherm subalpine area.

Describing the quality and quantity of flora andrfa in the Apuan Alps in a few lines is difficuthdawould risk
trivializing an otherwise rich and diversified sition. Nor the description of sample areas or fagnit sites is feasible, as
the contexts are so complex, diversified and dfirtwined that a selection of places is not fbssHence the decision
of describing those typologies of habitats whicltebeillustrate the biological and landscape ditsersf the Apuan
territory. It cannot be ignored that the majoritytee Apuan habitats greatly depend on the featfrge substrate both in
terms of rock and soil chemism and existing morphosires and morphoscultpures. The most valuébieare the rarest,
most residual and often most vulnerable, providiregApuan Alps with precious elements of environiaddsiodiversity,
here expressed in terms of differentiation of leatbsystems and living organisms.

The following elements are noteworthy:
Periglacial bogs or limited humid areas of a caa®and inaccessible mountain range which doealloat water
stagnation and groundwater table surfacing. Thesenaely rare biotopes are important not only frarforistic-
vegetational point of view, but also from a faurgdéomorphological and palynological standpoint Ba
Fociomboli, Puntato, Mosceta, Mt. Tontorone, Pidin@orfigliano];
Vacciniumformations, limited to residual outliers of somi&sous peaks and testifying to the survival obeehl
vegetation strip with relict elements of cranbdreaths and some typical species, despite cleaisigh“floristic
loss” identifiable in this part of the Apenninesiga too [Mt. Pisanino, Zucchi di Cardeto, Mt. Carib-Cavallo,
Mt. Fiocca-Sumbra];
Humid thalwegs on Paleozoic schists (“Verrucand) svith sometimes very humid and cool microcliroati
conditions contributing to the presence of “Atlahtirelicts of high geobotanical significance (suels
Hymenophyllum tunbrigensnd Vandenboschia speciogarns). They are often punctiform and develop ursder
condition of extreme vulnerability because of théstence of inhabited settlements, roads and \&naorking
activities [Valle del Frigido, Canale di Renara|l¥del Serra, Canale del Giardino, Valle del Verta];
Limited extension ofOleo-Lentiscetunwhich is an interesting xeric trace with typictwier specimens, quite
limited here but common in coastal areas of soathaly [Castello Aghinolfi-Rupi di Porta].

High-Altitude Habitats (Dir. 92/43/EEC with regional amendments and additions) Natgr((;;l dZEOOO
Rupicolous calcareous or basophilic grasslandseoftiisso-Sedion albi 6110
Alpine and subalpine calcareous grasslands 6170
Calcareous ridges and scope with discontinue afoigesubalpine vegetation 6173
Semi-natural dry grasslands and scrubland faciesatmareous substratdseStuco-Brometalip 6210
Siliceous scree of the montane to snow leviglfosacetalia alpinaendGaleopsietalia ladan)i 8110
Calcareous and calcshist screes of the montangitedévels Thlaspietea rotundifol)i 8120
Western Mediterranean and thermophilous scree 8130
Medio-European calcareous scree of hill and monigreds 8160
Calcareous rocky slopes with chasmophytic vegetation 8210
Calcareous rocky slopes with chasmophytic vegetation 8213
Siliceous rocky slopes with chasmophytic vegetation 8220
Siliceous rock with pioneer vegetation of Bedo-Scleranthioar of theSedo albi-Veronicion dillenii 8230
Limestone pavements 8240

An outline of the most widespread and typical eleimeof the Apuan natural landscape requires theriptige
categories of habitats identified by Community Eliree 92/43/EEC of 21 May 1992 which follows andegrates
Directive 79/409/EEC of 2 April 1979. The territonf the Apuan Alps is characterized by the maimnahthabitats of
community interest, listed in the tables here esatlo First of all, there is a number of typicahmats of high-altitude
landscapes which are linked to chasmophytic andebenvironments exclusive to this unusual carkopatrt of the
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northern Apennines. They are habitats which aresgicad on Apuan rock mountainsides and screaewctaracterized
by endemic, relictual or relevant species of bigllgnterest. Their aspect and structure are Igrafiected by geological
and geomorphological elements. This is even madeeton often steep areas with detrital lithoaold taluses.
They are extensive landscapes with sometimes Blbowlers and mosaic-like features which are fauadnumber of
geographic locations highlighted below for thepiressentativeness:
chasmophytic and calcicole phytocoenosis on Céstaerone, Mt. Tambura, Pania della Croce;
gravel and calcicole phytocoenosis in Borra Canala;
litophile phytocoenosis of calcareous plateauxassB Fiocca and Vetricia;
chasmophytiduniperthickets ofJuniperus phoenicea Valle della Turrite.
Montane and hilly habitats, excluded from the pesilist, are added below. They especially comfmigeations with
trees, shrubs and subshrubs:

montane habitats (dir. 92/43/EEC with regional amedments and additions) natura 2000 code
European dry heaths 4030
Alpine and Boreal heaths with Ericacéigeleurio-Vaccinietalia 4060
Species-rictiNardusgrasslands, on silicious substrates in mountairsehthontaion areas 6230
Transition mires and quaking bodacheusczeretalia palustris; Caricetalia fusgae 7140
Apennine beech forests witfaxusandllex 9210
Apennine beech forests wiftbies albaand beech forests witkbies nebrodensis 9220
Castanea sativavoods 9260
Quercus subeforests 9330

The various natural habitats as defined in Commuiitective 92/43/EEC have a different significamtehe Apuan
Alps, not only with regards to quality and quantifyanimal and vegetable species, but also for theitorial extension.
The table below shows that the territory is donaiddty rocky and high-altitude habitats with chasmytip vegetation
and/or bushes, as high-altitude places with outinggcarbonate substrates prevail along the n@ge riThese elements of
high naturalistic interest, here grouped togetle@mabse often found in natural mosaics, amount towh as 77.8 %
(2,335.8 ha) out of the overall surface of the Ap#alps covered by natural habitats of communitgnest. A further 6.9 %
(206.9 ha) of screes with a carbonate matrix caegplie picture of a vegetal montane landscapestbieooid of forest
vegetation, dependent on the rocky substrate dfegtedit from similar situations at the same alt#sidn the northern
Apennines. Differently, the contribution of meadavf£ommunity interest (1.0% only), humid mountais@reas (0.2%)
and beech forests with autochthonous conifers yofthonservation (2.2%axus baccate?.6%Abies albdiis modest.

) . park area adjacent area other areas
habitats (dir. 92/43/EEC) surf. (ha) % surf. % surf. (ha) %
(ha)

Siliceous rocky slopes with chasmophytic vegetdtiom alpine to basal level 94.6| 3.2 00| 0.0 00| 0.0
of the Eurosiberian and Mediterranean areas
Calcareous rocky slopes with chasmophytic vegetédiaxifragion lingulatag | 2,075.7| 69.1| 74.2| 25 185.9| 6.2
limestone pavements; subshrubs, alpine and subalgicareous creeping
shrubs and perennial grassesglerietea albicandis
Calcareous and calcshist screes of the montafyarte kevels Thlaspietea 205.1| 6.8 1.7| 0.1 01| 0.0
rotundifolii) with perennial grasses and/or fern
Semi-natural dry grasslands on calcareous sulssraistuco-Brometalia 9.2| 0.3 0.0| 0.0 0.0| 0.0
Species-rich Nardus grasslands, on silicious stbstm mountain areas (and 22.2| 0.7 0.0| 0.0 0.0| 0.0
submountain areas in Continental Europ&rdlion strictae; Violo-Nardion
Subalpine heaths wifRhododendron ferrugineuamd Apennin&/accinium 26.6| 0.9 0.0| 0.0 0.0| 0.0
vitis-idaea
European dry heaths 152.0| 51 0.0| 0.0 44| 0.1
Transition mires and quaking bogs 70| 0.2 0.6| 0.0 0.0| 0.0
Apeninne beech forests wilfaxusandllex 66.6| 2.2 0.0| 0.0 0.0| 0.0
Apennine beech forests wittbies alba 772 2.6 0.0| 0.0 0.0| 0.0

Total (out of 3003.1 ha) 2,736{291.1| 76.5| 26 190.4| 6.3
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figure 8 —Galium palaeoitalicum Ehrend. typical endemic specie on limestone paventd the Apuan Alps

as

as

site ord. name and total (ha) . . other relevant
o - main environmental type .
n. bioitaly code surface environmental types
SCI 6 M. Sagro — 1,223.28| Mountain area with steep rocky slopes, véttical walls | heaths, abandoned mining areas
IT5110006 and grassy ledges, secondary grasslands and lbavad-
forests (beech and chestnut)
SC17 M. Castagnolo 116.10| Steep rocky slopes with vertical walls aladsy ledges, | sparse broad-leaved heliophilous
IT5110007 secondary grasslands and shrublaBdsd sp. pl., Ulex | forests, conifer afforestation
formations), pasture-meadows being abandoned
SCI 8 M. Borla-Rocca 1,081.30| High mountain area characterized by meadtareous Dolines with heathers, montane
di Tenerano — landforms with broad-leaved forests (beeches,aisiry | Vacciniumformations, small
IT5110008 chestnuts), rocky slopes and grasslands groups of coniferous afforestation
abandoned mining areas
SCI 16 Valli glaciali di 2,832.62| Mountain valleys of glacial origin, wittolad-leaved montane and subalpine heaths,
Orto di Donna e forests (beeches, ostryeta, chestnuts), silicewls a shrubs, active and abandoned
Solco d’Equi — calcareous rocky slopes with vertical walls andgyra mining areas, upper course river
IT5120008 ledges, primary and secondary meadows ecosystems
SCIl 17 M. Sumbra — 1,862.57| Broad-leaved forests (beeches, ostrgéiegpus and Vacciniumformations, heaths,
IT5120009 calcareous rock landforms with vertical walls, glhc active and abandoned mining are
cirques, limestone floors, primary and secondary
meadows, shrublands (mainly Ulex formations)
SCI 18 Valle del Serra- 1,857.08| Area largely located around the uppersecnfi Torrente | abandoned mining areas, river
M. Altissimo — Serra, characterized by broad-leaved forests (altest ecosystems
IT5120010 beeches, ostryeta), shrubs-degradation formatiits
sp. pl, Ulexformations), ridges and rocky slopes, with
mainly secondary meadows
SCI 19 Valle del 783.17| Wooded slopes with prevalence of mesopiukeb Degradatiorshrubs, river
Giardino — leaved trees (sweet and horse chestnuts, European ecosystems,
IT5120011 hornbeams, Turkey oaks)
SCI 20 M. Croce-M. 1,246.48| Wooded slopes with prevalence of broagtetiees degradation shrubs of the broad-
Matanna — (chestnuts, beeches, ostryeta, Turkey oaks), péthks leaved forests and recolonization
IT5120012 calcareous vertical walls and scree on westers,side abandoned pastures
pasture-meadows on eastern sides.
SCl 21 M. Tambura-M. 2,009.88| Alpine landforms characterized by calazseocky Broad-leaved forests (mainly beec!
Sella - slopes, large glacial cirques with scree, primady a and horbeams), degradation shru
IT5120013 secondary meadows, main ridges of the Apuan watrsh (Ulex formations, heaths), abandon
mining areas
SCI 22 M. Corchia-Le 3,962.87| predominantly calcareous landforms wigipial degradation shrubs, montane
Panie — alternation of vertical walls, grassy slopes, roatcrops heaths, bogs and wet meadows,
IT5120014 and scree. Broad-leaved forests with predominance o | hay meadows, active and
beeches, ostryeta and chestnuts are found atttbentf | abandoned mining areas
the mountains and on northern sides
SPA 23 Apuan primary 17,320.84| Upland areas of the Apuan Alps with ceta#s and heaths, shrubs, broad-leaved
and secondary siliceous walls and rock outcrops, primary andisgary | forests, sweet chestnuts groves,
meadows (SPA) meadows active and abandoned mining are
— 175120015
SNI B06 M. Palodina — 1,091.38| Continuous forest matrix with prevaleriahestnuts, rocky slopes, wet meadows, shru
IT5120105 beeches and mixed forests with valuable broadddsses
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C — ARGUMENTS FOR NOMINATING THE TERRITORY AS A EUR OPEAN GEOPARK

The area proposed as “Apuane Geopark” is a moouigierritory of undoubted interest and geo-enunemtal value.
There are very few places in Italy and Europe whartboast such a natural heritage rich in langéscamvironments and
naturalistic elements. This holds true not onlyflora and fauna, which are rich in endemic spediasalso for rocks,
minerals, fossils, tectonic structures, superfaia hypogean morphologies, which provide unusadkd and widespread
elements of environmental value.

The proposed territory is a highly suggestive aplic complex, both for the imposing feature ofrthan range and
the high relief energy, accompanied by a harsh hatogy of carbonate crests, towers and walls, dibp valleys
abounding with water. The rough and harsh phykicascape of the main ridge is very different fitbv gentle slopes of
the nearby Northern Apennines.

The Apuan Alps are famous thanks to their beautitatbles, deep abysses and large karst undergrawitigs. Their
geographical location and vertical developmentosupe and the different nature of rocks have dediteersified and
contrasting environments rich in animal and vegmipllations. The whole territory is characterizgé high biodiversity as
a result of a complex biological evolution occuriethe context of a large territorial biodiversitgriving from a complex
geological history. Habitats and vegetal and angpaties of Community interest enabled the ideatifin of a large SPA
and ten SCls directly linked with the physical lsrape and the geological substrate with credfs, clarbonate or siliceous
ridges and screes, limestone pavements and lithosol

The geological heritage of the Apuan Alps is paldidy valuable and arouses all types of interéis) global to local
(according to the cases), as the territory presemmarkable numerous and widespread traces ajetblegical and
evolutionary history of the continent and the Medénean region. Moreover, the use of geologicalurees here has a
universal scope and value.

The importance of the geological heritage is paldity evident:

a) in the structural geological context with the peaukctonic window at the centre of the Apuarpstiid;

b) inthe occurrence of the oldest geological fornmatiof the whole Apenninic range;

c) in the great variety of mineralogical attitudes amtheral species, a significant number of which basn
discovered in the Apuan region;

d) inthe karst phenomena, especially hypogean, wiiaer Mt. Corchia a karst system of global value;

e) inthe traces of the great climate change whichdirbabout glaciations and associated prehistettiesents;

f) in the ecological importance of a large numbereafsges which are rich in endemic species of pmisanimals
and are often natural habitats of Community intened in some cases alsacoinservation priorities

g) inthe archaeological and historical-cultural remaaind finds linked to mining and quarrying aGewit

C.1 - COMPREHENSIVE ANALYSIS OF THE TERRITORY’'S PEGNTIAL FOR THE DEVELOPMENT OF
GEOTOURISM

C.1.1 — The Apuan Geotourism and its Renaissanceigins

The morphological rarity of the Apuan Alps has glsvieen an attraction for naturalists-travellersgtdeast, it has
been so since the 16th century, when a scientifiestigation on the mountain range was carriedamunderstand its
nature and find natural products useful for econdmyhe modern age famous geologists and botamistd to match
excursions with the pleasure of naturalistic knogte Herborists were the first to climb peaks ardefor rare medicinal
plants. The travel of Luigi Anguillara (1512-15#0)d Luca Ghini (1490-1556) dates back to 1543-d4naas followed by
the excursion by Andrea Cesalpino (1525-1603) vadwoded on a firestone, described as “invincibléréd, found in
Cardoso di Stazzema. In the 17th century the Did&chJansson (1588-1664) visited the area and tiewalley of
Seravezza (around 1657) pinpointing the sites &obla excavation and silver extraction.

The Apuan Alps, visible from western Florence, weaieicularly fascinating for its citizens, who greip surrounded
by Renaissance culture and, therefore, naturallingd to discover nature from an aesthetic arehsic point of view.
The visits were already numerous in the 18th centrparticular, in 1704 Pier Antonio Micheli (1%1737) and Bruno
Tozzi (1656-1743) were among the first to go, ofterfoot, from the Tuscan city to the Mountain Grafi Panie. The
description of the naturalistic voyage of Giovahargioni Tozzetti (1712-1783) in 1743 is rich imtnt as he described
not only Apuan rocks and minerals, but also phi/&caforms and morphogenetic agents.

C.1.2 — Mountain climbing and hiking: core attractions of the Apuan Mountains

These “Tuscan Alps” started attracting touristsemtion in the second half of the nineteenth cemttive age
which pioneered the conquest of the Apuan peakdngmumerous explorers to scramble up inaccessitmuntain
paths and steep rock faces. From 1865 onwardsnicucrence with Italy’s capital Florence, the clintbenterprises
turned to the Apuan mountains for a number of memsaamely: the difficulty of the ascents, the areacessibility,
the allure of their unique landscape, but alsosttientific curiosity and the industrial interest fbeir underground
geo-resources. The lItalian Alpine Club’s Florencanbh, the second body of its kind to be foundeltiaily (1868),
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has always focused on the Apuan mountains as tiregeatre for its activities. Its first memberslirmed not only
mountaineers of great renown (Giordano, Corona,irRiretc.), but also famous geologists (Cocchi, Befani,
Marinelli, etc.) and great marble entrepreneurs!| (Dedico, Fabbricotti, Dalgas, Simi, etc.). Anglax®n
travellers/explorers/mountain climbers such as Buogdd-reshfield and Tuckett also played an importafd in
promoting the Apuan mountains which became theaiorsg@ homeland. They helped spread the word abegeth
mountains beyond their national borders, as thagttated a compulsory part of the Tuscan leg ef3rand Tour

Since the early 1900s, the noble and upper midais ¢amilies not just from Tuscany but from otteggions as well,
have got to know the Apuan Alps by following a pent and seductive echo which accompanied themugh the
valleys, up to the most exposed paths of the miouratage. The flow of visitors with an intereshiountain climbing has
been consistent up until today for the high gradekifficulty of the Apuan peaks despite their tisla elevations. Over the
last few decades the excursions sector has registee highest increase in terms of people takary pspecially in
numbers joining organised groups which includeviddals of all ages and social backgrounds. Thategseappeal of the
Apuan Alps is the harsh landscape of its peaksposet of carbonate rocks, which provided and maijnaggrovide
incentives for further growth of ecotourism andtgagdsm.

The hystorical presence of hikers along the higtudé routes — the so-called “high paths” — hasueed the
conservation of an intricate network of footpathseferring specifically here to pathways which aignposted and
maintained — which cover a distance of 611.3 kne Mdrious branches of the Italian Alpine Club whiolcollaboration
with the Park Authority, guarantee the routine @pkef mule tracks and mountain paths. This netwbrlutes connects
and brings visitors closer to areas of outstandatgral beauty along the Apuan ridge, allowing thierappreciate these
areas which are home to many important geologiesl s

Geotourism has always been an innate feature elkhieration of the “high paths” and climbing itiages, as it brings
the visitor, who may initially have been drawn lte tarea for sporting and recreational reasonsrcdoshe geological
heritage with its breathtaking scenery and abadwvitssalinique landscape. The Geopark's managerddsipéay on these
emotions in order to stimulate interest and promofilar (but in-depth) knowledge of the percewataltural elements, to
educate and raise awareness on the utmost impodhpmotecting and preserving geodiversity. Th&eeApuan network
of footpaths is served by 16 mountain huts, offgviisitors the chance to refreshen and spend ¢, mispecially during
the summer months and on weekends during othesrseakhese facilities, which are sometimes locqtée far away
from main roads, ensure that people continue ngsiihe Park geological sites, offering technicalsésnce and tourist
information to visitors. The huts and the orieotatand hospitality structures that exist throughtbet area are well
supplied with information materials, mainly in floem of guide books and hiking maps.

The territory boasts an old and long tradition oflet size publications of a general nature whighta increase
the numbers of visitors on the mountain paths gmdasl the word about the geography of the highestseof the
mountain range. The first guide to the Apuan AlpSuida alle Alpi Apuane- by Zolfanelli and Santini was
published as early as 1874, followed in 1905 byrtiwest famous publication of the Italian Alpine Chuliguria
branch, written by Bozzano, Questa and Roveretose/hich descriptions of alpine environments astateent to a
profound geological culture. A more recent and tgdlavork is the book entitleflipi Apuane{Apuan Alp} by Nerli
and Sabbadini (1958), an Italian Alpine Club andifiray Club publication which precedes a long sedesore
recent tourist guides. Amongst these, various patitins which stand out, have been promoted apdigiished by
the Park Authorityl Paesaggi delle Alpi Apuan@he landscapes of the Apuan Aly Pizzioloet al. (1994);
Apuane segretésecret Apuan Alpg1995) by Lapi and Ramacciotti;Alta Via (The High Pathby Nerli (2005) and
Guida al Parco delle Alpi Apuar(&uide to the Apuan Alps Parky Valdes (2005).

In addition to the various tourist guides thereaise hiking maps for the Apuan Alps, issued byovar publishing
houses specialising in cartography. These aredeped on scales of 1:50.000 and 1:25.000 and dbpietxtensive and
intricate network of mountain paths, all of whick aevertheless marked and numbered along thiee kemtgth.

C.1.3 — Speleological exploration, the last uncrosg frontier

A long-standing scientific and cultural interesslinot only in the Apuan mountain ridge that exgkand tourists have
been visiting since the second half of the nindteeentury, if not before, but also in the caveshef Apuan Alps. This
early form of geotourism is already apparent thnoutythe course of the Eighteenth Century, in tlosess-friendly karst
cavities which fuelled the fantasy of a culturaiyolved public. In 1704, Antonio Vallisneri sen{@661-1730) visited La
Tana che Urla (The Screaming Den) in Garfagnand.art@rotta di Equi Terme (The Cave of Equi Terme)unigiana,
to understand the pluvial origin of the springsisTéd to the first explanation of the water cytletween 1704 and 1715.
In 1783 Lazzaro Spallanzani (1729-1799) undertosikndar scientific tour which included a visit T@none di Torano or
“Grotta del Forolio” (The Great Den of Torano orn€af Forolio) as it was then called, a cave nigartawn of Carrara
which aroused great interest amongst visitorsefithe, because its floor was believed made bynmaand. The magic
of this rare phenomenon, shrouded in the mysteaydairk place, but extraordinarily rich in conanesi, drove Spallanzani
(and others who followed) along the paths of thaakpmountains where the caves are teeming.

However, the birth of modern speleology is far meeent. 1840 — the year in which the first enteanto Antro del
Corchia or “Buca d’Eolo” (Corchia Cave or Aeolusblldw) was discovered — started an uninterrupteas@e of
explorations, with new entrances and branchesamthsbeing discovered. This was thanks to Angéia’'Sfamily from
Levigliani di Stazzema, whose son Emilio — a gestagnd botanist — was able to spread the wordriaktite nation’s
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borders. The signatures of many illustrious visitetwho throughout the course of the nineteenthhaedtieth centuries
left written evidence of their presence — can séliseen in the first part of the cave. Many imfligls, such as Leopoldo
Pilla, Paolo Savi, Igino Cocchi etc., visited thee attracted by celebratory descriptions of “BiliEmlo”.

In the second half of the nineteenth century aaanly twentieth century, the scientific communityed its attention
to the Apuan caves for their palaeoethnologicalpataleontological interest, following Carlo Regisd|i838-1873) work.
It was during the first explorations of the GraithOnda (Cave by the wave) on Mt. Matanna and fiecd’Equi in
Lunigiana, which took place during this period thamerous discoveries of finds of lithic indushgm the Mousterian to
the Neolithic as well as many remains of Wirm extiauna (cave bear, lion, leopard, hyena, jaskalw hare, etc.) were
made. The first census of the 174 caverns and ctles Apuan mountain€averne e Grotte delle Apugneas made in
1913 by Alessandro Brian (1873-1969), a Genoesagaleologist, in collaboration with Cesare Mancitte first
speleological groups were formed after World Wamttpducing a new season of collective exploratiand systematic
expeditions which took place far more frequentht #ny research which had previously been cartéethyindividuals.
The Gruppo Speleologico Fiorentino (Florentine &plebical Group) was founded in 1927, providingrang incentive
for research as well as triggering frequent vigitthe Apuan caves. Soon after, explorations b@garther important
cavities of the systems of Panie and Corchia, asdia Tana dellOmo selvatico (The Wild Man’s Danjl L’Abisso
Revel (Revel's Abyss). Also the Antro del Corchiaofchia Cave) has been subject of constant visith the
“Florentines” that in 1934 reached the depth c40 &, believing to have reached the bottom of #we.cFollowing the
Second World War, the speleological exploratiorsmvsi resumed and continued to take place throughbet
reconstruction period, with increasing numbersrofugs of foreigners and Italians from North-Cenli@ly now taking
part. In the Sixties Antro del Corchia (Corchia €awnore than any other cave, attracted speletddgisn all regions of
ltaly and European countries, especially Britaid Brance. The high number of new karst cavitiesather unexplored
branches that have been discovered over recerdageaa well as the frequency of these discovérdes now made the
task of keeping updated a historical report imtessi

The caves of the Apuan Alps attract visitors ndy biecause of their scientific and sporting intebes also because of
their recently discovered educational and recnealtidimension. Credit goes to the speleologicakses, federations and
groups for their broad diffusion of geological am@mico-physical knowledge relating to these undargl environments
as well as for progress in speleogenesis reséhishtype of geotourism, which already existed tmetbe creation of the
Geopark, could develop further thanks to the Raeélfi There is room for improvement with regardhe diffusion and
increase in importance of the more than one thousaisting karst cavities, given the high levelppbmotion and
enhancement these have been subject to. The prasdespreleologists in the Apuan mountains througti@uyear is now
a fact and is unique in Italy.

Visits to the karst cavities are not only availalolespeleologists, that is to say expert visitoith wquipments. The
Apuan Alps also offer possibilities for the widerbfic to access three tourist caves, each locatétkeithree areas into
which the territory is divided: Lunigiana, Garfagaaand Versilia. The first attempt to make an Apceare accessible to
tourists took place in 1964 with Buca di Equi Telggui Terme Hollow) in the town of Fivizzano, falled by the Grotta
del Vento (Wind Cave) in the town of Vergemoli ®6¥ and finally the Antro del Corchia (Corchia Cav&tazzema) in
2001. This tourism welcomes approximately 90,00@ngavisitors every year, producing a turnover wéroone million
Euros in twelve months (including capital generétech merchandising and catering).

C.1.4 — The Park and environmental and geologicabtirism

With the foundation of the Park in 1985, anothemfof tourism emerged, adding to the deep-rooteditional” types. It
established itself with such continuity and coritigthat it led these typologies to overlap. Uriatedly, the Park has been an
important propellant for environmental tourism lie twhole mountain range of the Apuan Alps, whosér@mment and
landscape conservation is guaranteed by the Aitlobthe protected area. The Park has organiseslitiounding territory
so that informational excursions can take placplaging naturalistic, cultural and historical eg@mncies. No hunting
takes place here and animals are free to roamaio@m environment where human pressure is keptimimum and is
controlled. Today, there are facilities in place ¥eelcoming tourist in all protected areas (Massa&a, Garfagnana,
Versilia and Lunigiana). These include three Visit€entres (Massa, Castelnuovo Garfagnana ande2esy and two
Tourist Information Points (Equi Terme and Marinddssa) which the Park manages directly or ineagest with local
authorities, other public figures and tourist préiotoagencies.

It is difficult to measure the Park’s influencetbe number of tourists visiting the Apuan Alps hesgaentrances to the
protected areas are so numerous that it is impedsililetermine exact numbers (and even more splitdourists into
categories such as: mountain climbers, hiker3, &murist numbers in mountain huts and other sbstructures constitute
a very approximate estimate of total tourist nummlasrthis method does not take into account thepfesences of tourists
and occasional visits. During the elaboration afous studies relating to the Plan for the Parkyas estimated that
approximately half a million environmentally awaogrists visits the protected area of the Apuars/Adpch year. These
types of tourists could be ideal targets for thmertion of “geotourism”.

A definite and statistically reliable fact is thhapresenting the humber of individuals visiting theee Apuan tourist
caves, for a total of between 70,000 and 90,00h@ayisitors each year. This data is especiallyialsle and is of
particular economic and cultural interest as leotf the usage of a particular aspect of the gmaloheritage. However,
numbers in this particular type of tourist group ausceptible to medium and long term increases) paving aside
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potential developments in the numbers of tourigesand/or an increase in equipped routes avatialtte wider public.

Given that tourism in Grotta del Vento (Wind Cakie} a long, well-established tradition, the alreadyarkable number
of visitors will probably remain constant or expeiie a slight increase only. However, there igatim for increasing the
number of visitors of Antro del Corchia (Corchiav€awhich has not been used at the maximum oéfiadity as a result
of the early uncertainty with regards to its managigt. The cave, as a matter of fact, could bectittcaover 100,000
visitors a year according to an estimation madar poi its opening by the economist Paolo Leon (19BBe number of

visitors of Buca di Equi Terme (Equi Terme Holloag, well, is expected to increase, though to arlessent owing to the
same above-mentioned reasons and the impact af e@nges in the management staff.

In any case, both Antro del Corchia and Buca di Egume will soon be able to benefit from full igtation into other
structures, routes and activities which are beiggldped in the surrounding area and which arectegbd¢o provide
further impetus for the long term use of these agpchl assets. More will be said further on abdat tCorchia
Underground’ System near Levigliani and the ‘K#tataeontological Park of the “Grotte” (Caves)’ iQuETerme and
about how more tourism initiatives in the same aeald generate enough critical mass to allow a@uwic self-
management.

Finally, an assessment needs to be carried outlegahe territory’s potential for the developmehbther geotourism
initiatives aimed at promoting enhancement of nspeets of the Apuan Alps geological heritage. Timearous geosites
and geological assets are prerequisites for timmiplg of new tourist routes, starting from someguaigeomorphological
features which have already been identified anobrésed (eg: the “Marmitte dei Giganti”, pot-hotesthe southern side
of Mt. Sumbra).

C.2 - OVERVIEW OF THE EXISTING GEO-INSTITUTION ANIBGEO-ACTIVITIES

As already mentioned, the Apuan Alps are an ardudgbf geological interest both for basic and apptesearches,
especially with regards to quarrying activities fmnamental stones. Tuscan (and other) universiiesh great
importance to and are interested in the Apuan Afifness numerous studies, dissertations and eolabéxcursions
aiming at deepening and spreading geological andhgsphological knowledge. The geology of the Apédps has
always been an appealing and culturally interestpge for relevant literature. Despite the hugenbar of scientific
contributions published in books, journals and cesg proceedings since the first half of the 1S%htwy,
investigations are still constantly carried outadth and new branches of research and lead to thgsamn of new
knowledge.

In particular, the University of Siena, with thentidbution of the joint-stock company Henraux SpAdahe
patronage of the Park Authority, has recently pahe “Gaetano Giglia” university educational Cenir Cervaiole, on
the group of Mt. Altissimo. It aims at developingdasupporting geological studies in the Apuan Adpsl applied
research for the enhancement of geo-resources r@gtrds to environment and ornamental stonealsdtcontributes
to the training of university students and new geaes through workshops, refresher trainings, #eld educational
excursions for various curricula. The “Giglia” Centacts as a residential educational centre, offeniospitality
facilities together with an educational laboratamyd the necessary equipment for scientific reseanth training
activities. These facilities are also available @ther Earth Science departments and researchuiestiand for
teachers/students/researchers of natural scidnckesgyy, environmental sciences, engineering, etc.

Ongoing initiatives and cooperation with geo-ingés external to the Park Authority emerging fairtiechnical
and scientific contribution are listed below togettwith their achievements and/or the aims estadalisn each report.
The analysis is limited to non-material activittiesvhich are the main purpose of cooperations -arsgilile assets are
discussed in a following paragraph. In February020ie Park Authority signed Memorandum of Understanding on
the development of geological knowledge and theegtiion and enhancement of the geodiversity oAthen Alpsvith
the Institute of Geosciences and Earth Resour€gS)(bof the National Research Council of It&#YNR). It is a
framework agreement for actions contributing toghatection and preservation of environmental andi$cape values
of the protected territory as well as their promotand enhancement through cultural initiativeseiasing scientific
knowledge. The memorandum of understanding emssagdous initiatives enabling a long-lasting egerly,
sustainable use of geological resources takingaatsideration their non-renewability. The Parkh&uity turned to
IGG for its research activity aimed at understagdjrological processes of the Earth system anitisf@nowledge of
geodynamics, geochemistry, geochronology, geothemneagy and environmental geology.

A similar memorandum on the protection and enharo¢mf geodiversity was signed in August 2010 wiité&
Centre for Geo-technologies of the University adrfai and in November 2010 with the Earth Scienceab@ent of
the University of Pisa. Moreover, the Park Authodboperates with the Italian Higher Institute Emvironmental
Protection and Research (I.S.P.R.APyotected Areas and Territorial PlanninBivision, Department for the
Protection of the Geological Heritagéormer National Geological Survey) to optimizee thling of geosites and
make it compliant with Italian survey standard$oimation on elements of geological interest foimdhe Apuan
Alps has been entered into the ISPRA databasenmeRo
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C.3 — POLICIES FOR THE PROTECTION, ENHANCEMENT ANBCONOMIC DEVELOPMENT OF THE
GEOLOGICAL HERITAGE

Ever since its early years, the Park Authority dlagys put in place integrated strategies and dignpaticies for the
protection of the Park and the promotion of itsiremvnental, landscape and cultural assets which bfign been treated
according to their value as a whole without eveouigng just one category or aspect of the teyritaritage in particular. It
was mainly the Plan for the Park, which from 198&ards, imposed a holistic vision and a strucsirafid multidisciplinary
approach to the planning of actions relating todbreservation, maintenance, restoration and réigatiin of the various
sites. Thus, a clear orientation in the proteciiathenhancement of the distinctive features dP#nk and its adjacent area has
emerged over time. The historical and naturalistiitage of the Apuan Alps was thus conceived raaded as a complex
whole, comprising elements of different origin athtent, which link together the added value apddthvelopment of an
extraordinarily multiform and varied territorialstgm. As such, geodiversity is but one of the plassnanifestations of the
environmental and cultural diversity in a given grephical area. Geodiversity along with biodivgrsite fundamental
components of the landscape ecology; They ardriktnt and have the same value-level.

In the context of the Italian protected areas, lthwel of attention paid by the Park Authority tce tigeological,
geomorphological, hydrological and pedologicaluiest of its territory is not common. The geoditeisi the Apuan Alps has
always been protected and promoted with awaremess,before the Geopark was conceived. Unlike #igaging bodies of
other Parks and Reserves, this Park Authority biasiade the Earth sciences dependant upon thgitébleciences; geology
has not been overshadowed by botany, or zoologhpggcetc. Witness, the organizational structurthefPark Authority, the
scientific and cultural skills of the technicalffstes well as the works and activities carriediotiie protected area.

In the future, the Geopark’s strategy will placerenemphasis on specific elements of the geolobwidtiage, always
within the framework of protection, conservatiom @mhancement of its environmental, landscape @ihdat assets. For
these objectives to be reached, agreements, camgerand protocols of intention have already begned with
associations, federations and agencies, for thteqtiam, enhancement and/or economic developmerasséts or
infrastructures linked to the Park’s geologicalthge.

In 1998, the Park Authority in conjunction with fhescan Speleological Federation — which bringsthag the numerous
speleological groups in the region — reached aymdian agreement identifying and promoting initiatfor the protection,
enhancement and scientific and cultural usageeoffluan Alps’ hypogean and epigean karst envirotsn&hanks to its
scientific knowledge of and technical-explorataxpestise in the Apuan caves, the Tuscan Spelealdgideration reported
to the Park Authority the presence of litter, tgkdteps to eliminate the states of degradation.

The preservation of the integrity of karst enviremts visited by humans is the subject of a coraemtith the Regional
Environmental Protection Agency of Tuscany (ARPATpugh the creation and management of a permamamitoring
system in Corchia’s underground complex. The systenich has been in use since 2001, was intendedrasans of
gathering combined environmental data on air, waaidrsoil, with the aim of analysing, studying @nelventing potential
alterations of the natural and particularly deficainditions of the karst Complex.

In 1999, the Park Authority and the Italian Alpi@keib (Regional Delegation of Tuscany) signed agaaitof intention
with the purpose of raising awareness and coritdptid the protection and enhancement of the ratesaurces in the
territory of the Apuan Alps. In this protocol, bgtlarties committed to providing regular updates embultations on
problems of greatest importance posed by tourisnsport activities in the mountain range. Overghst few years the
Park-ltalian Alpine Club Commission, responsible ifmplementing the protocol, guarantees the maamen of the
footpath network and signpost, the upkeep of thentain huts and related works, as well as the piiomof activities
connected to mountain climbing, off track skiingl diking. All collaboratives actions are carried with the specific aim
of protecting the mountain environement and thensei of speleology.

The protocol of intentions with the Municipality Bivizzano, in force since 2001, set the goal -ieaeld in full — of
making the caves at Equi Terme accessible to teaigl carrying out any work that was requiredtargntee the safety of
the karst cavity, as well establishing policiesifeienhancement and management. The following freaPark Authority
and the Municipality of Stazzema set up a pubiiitéd company named “Antro del Corchia” S.r.l., #iva of which was
to boost the use of this cave for tourism and @lljpurposes, once an equipped pathway was crigaitsdnterior, thus
making an important stretch of Italy’s huge kaystam available to a vast public.

Since 2009, the Park Authority has been planningrahitious project — with few existing examplesbto used for
reference — aimed at promoting unique geologisalurees (ornamental stones) through good pracfiees/ironmental and
economic sustainability, counting on the proaddive vital contributions of the inhabitants, autiesj trade associations and
handcraft businesses. The primary objective istabtish an experimental “geocultural districtdardoso Valley, Pruno and
Volegno di Stazzema, where “Cipollino” marble canenhanced. These marble outcrops are of nicliesh&and have been
considered a geosite by Wimbledetnal. (1996), in a pubblication for ProGEO. TBeing Greerprojet aims to apply the
model of an “integrated sustainable local produoatitain”, within a defined geographical area, throtighformation of a
production system developed on a local scale (iiusensitive to environmental fragility and aimet preserving local
identity and knowledge). The extraction of ornaraestone (exclusively of this kind and limited bget quota) for a niche
market is only permitted for on-spot productiomofable high-quality pieces, which ought to begrated into a tourist offer
based on environmental features, landscape shistigrical settlements and local products. Theilifialof the project is
linked to the existence of a geo-resource — “Gipwllimarble — a remarkable, fascinating stone eégaesthetic beauty, and

39



to the rich socio-cultural and environmental fabfibese elements offer a good starting point fergiomotion of local
identity and the improvement of the economic aretaiMiving conditions within the district.

C.4 - THE TERRITORY’S INTEREST IN JOINING THE EUREGRN GEOPARK NETWORK

The area’s interest in becoming part of the Eunopea Global Geoparks Network was for the firsetipnesented and
unanimously ratified during the conference in Marith Carrara on 11th October 2001, on the dayeobfiening of the
meeting entitledGeositi tra valorizzazione e conservazione delltunaa(Geosites between nature enhancement and
conservatioh The document, which was approved during theerente and published on the title page of the tifaien
Proceedings of the meeting, acts as a remindeneofitea’s geological heritage, deeming it a wodaydidate for
becoming a European Geopark. Among the particigamtgoromoters of the 2001 motion — otherwise knag@arta di
Carrara (“The Carrara Charter”) — are many representafiges the Park Authority and the local administiatbodies
and communities, environmental, cultural and tesciations, as well as nationally and regiomattpgnised experts on
the subjects of geology and geomorphology. Theamatias a starting point for the following phasduother sharing of
principles and ideas between locals, to suppoirs&s membership in the network. Above all, shigtegy has sought to
stimulate a strong appreciation for and the preagiarticipation on the part of all resident potioes in all actions and
services aimed at protecting and fostering theresgiment of the area’s geological heritage, alloypipgple to experience
directly the importance of a Geopark. The testimgoda management model based on the shared gselogjical assets,
which is able to anticipate the effects of the feitGeopark, has been especially fruitful in theaare Mt. Corchia.
Following the creation of a scientific and culturalite through the karst cavities of Antro del G@gCorchia Cave), in
2001, the Park Authority started a close cooperatiith the Municipality of Stazzema and the nat@@mmunity of
Levigliani, in order to create a local network ahanced geological sites and documentation senagesd at helping
visitors get the most out of their stay. Betweed&and 2009, two mining routes and two museums gveeted, whereas
the visit to the marble underground quarries has bempletely reorganised. The local populatiorilaessted most of the
economic resources required for the project andestly manages tour visits and documentation cerdieectly,
upholding the principles of geoconservation. Thetesy of managment of this part of the Park — whichups together
karst cavities, underground quarries and museunhas-been callec€Corchia Undergroundand aims to enhance
underground experiences, in contact with the gaablgackground. Though on a smaller scale, thesinaas inspired by
a project for tourism promotion purposes callecana Undergroundrhich the Park Authority coordinated across the
entire region between 2005 and 2008, networkingt karves, disused mining sites and archaeologidarground sites.

The concrete actions taken by the Park in reldtiothe local communities have always been the omans of
increasing the consensus on the Park Authorityp#raising civic awareness on the importance dfishatrategies for the
protection and enhancement of the protected tetribe order to eliminate the initial distrust tawa the creation of the
Park, deemed an obstacle to the development ofmabageas, the Park Authority has always soughttively involve
local residents and territorial bodies. The aintheke actions was to promote and increase inhtbitaterest in taking
part in the Global and European Geoparks Netwark) ¢he previously described case of the congtruof theCorchia
Undergroundsystem in the village of Levigliani di Stazzema.

A similar participatory strategy was followed ireBeing Greemroject, linked to the promotion of the soustdiealse
of “Cipollino” marble in the “geocultural districtf Valley of Cardoso, Pruno and Volegno di Stazewihenever the
Park Authority promotes initiatives relating to gamservation and/or sustainable enhancement ofamawable geo-
resources, it explains to stakeholders that thiegiroould form part of a more general strategyHerfuture Geopark, thus
stimulating their interest in becoming part of Metwork. Therefore, the Park Authority aims to iiwedocal inhabitants,
associations, public authorities and organisatinrthe decision-making process, including decisi@garding sites of
geological interest. The participation of local fmland private figures in the decision-making sx; so that they no
longer play passive and marginal roles, is a furstdah prerequisite generating support, cooperaiwha widespread
sense of responsibility for upholding the area@lagical heritage. The Park Authority has put goicy into practice by
conducting public inquiries opened to individugizeins and associates. A case in point was thatdieg the authorisation
of extraction plans of the quarries (Renara, 2@&yvaiole-Buca-Piastrone, 2005; Macchietta, 20@@jatds which
residents had expressed doubts or submitted redoestitigation and/or compensation.

Finally, among the formal acts supporting the mestiie of the Apuan Alps in the European and Gl@babparks
Network, it is worth mentioning one document, agptbon 27th April 2010 by the Park Community, imeptwords the body
responsible for bringing together the legal repediges of all municipalities, provinces and maimtcommunities
belonging to the protected area. The unanimous imckavour of the project was motivated by the nee@chieve an
internationally recognised certification of qualftyr a complex system of promotional and enhanceingiatives to be
sustained and implemented, where assets and Bsiteplogical interest constitute a valuable aspéthe Apuan Alps’
environment and landscape. Furthermore — accotditige representatives of local bodies — the futigee of the Park’s
geological heritage, including its stone georesmnmust be better integrated into tourism in ggcabsites and promote the
advancement of studies and scientific researchegeotogy. Some town councils (Careggine, Fabbritih&allico,
Fivizzano) — that were not present at the meetitd) ¢n 27th April 2010 — supported the Park’s agptin with the aim of
ensuring a unanimous consensus by the local corties,ioin joining the European and Global Geopasta/drk.
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D — GENERAL INFORMATION ON THE TERRITORY

D.1 - ECONOMIC ACTIVITY

The traditional economic activities of the Apuarpg\lare currently undergoing one last transformatdiuh in some
cases marginal deviation, as a consequence abthigireed effects of the recent globalization anchiktric trend of slow
abandonment and demographic decline of the entientain area. The most marginal areas of the Aglps) where
guarrying activities are not carried out, have rgadao preserve the original features of subsistemmuntain economies
based on sylvo-pastoral agroforestry activitiegicht to the entire Apennines area. They have bhbnto do so for a
longer period and in some cases they have beepnlieareas where it was possible. Sheep farmingchedtnut
cultivation were the main occupations in areas @tereal and vegetable production was limited & dghrdens
surrounding the villages, whilst coppicing of spo@ous trees aimed at supplying firewood and mteti. This rural
world has remained practically unchanged for cagufrom the Middle Ages right up until the modema. It was
characterized by seasonal transhumance towardsoftstal plains of the Tuscan Maremma and the useasonal
settlements: villages in winters and Alpine pastimesummers.

Change came quickly however, from the Second pastperiod onwards, thus the old system of produdtas
endured as a relic, in the form of individual dtiég that locals carry out to supplement theipine. If said activities are
carried out as part of a business, these are dirtotéhe most profitable aspects. This form of nt@inous agriculture is
limited in terms of land space, but is constanttygng in terms of quality. It has survived thamdshe support of policies
for the conservation and enhancement of traditifamading and rearing methods (mostly organic), Wwiniake use of old
and local cultivars as well as local breeds ofsliwek. Short production chains have been mosttieffeon the inland
mountainside of the Apuan Alps, in Garfagnana, aintine reasons being that morphological conditioe® are more
favourable than in any other part of the mountainge. The cultivation of quality cereals, suckaso della Garfagnana
(emmer wheat of Garfaghana), has been labelledshswhereas Garfagnana’'s chestnut fléarina di neccio della
Garfagnanahas qualified as a PDO product, as has Lunigiatpls/alentarina di Castagne della Lunigiana.

Conditions on the coastal mountainside of the Aphlas were different from the outset, as the tramsétion of the
original production system, based on sylvo-pastaedforestry activities, was more radical. Thaugtdal development in
the marble sector — which began in the mid ninétesemtury and continues today albeit with econdimatuations — has
had a profound impact on the economy, on the otiompatypologies and on the social relations osthcommunities
which were impacted the most by the phenomenonrt Afan the last phase — involving the mechanisati the
processes of stone extraction and processing -préhéous century and a half of history was charseté by the
employment in vast numbers, of manual labourershadapreviously been occupied in traditional adjtical activities.

In the area of Alta Versilia (higher Versilia) imrpcular, activities such as the cultivation @lds and chestnut trees
around the mountain villages, as well as reguladainopping and livestock rearing on high pastinag been slowly but
surely pushed to the sidelines by the marble induhe economic transformations that took paiinduhe Second post-war
period further favoured the exodus from the moargaeas towards the industrial and commercial ezmn the plains,
leading to an increase in tourism on the Apuanilitet®ast. Today, many villages on the coastalmtasnside of the Apuan
Alps have long since done away with agriculturéivties and are fast losing interest in the maitdiistry as a source of
employment. Sources of income are mostly guaraatasiie the community, thanks to the job oppdrasavailable in the
largest inhabited centres on the plains. Hencaigmlfor the promotion of agri-food produce amssleffective in coastal
mountainside areas. As previously mentioned, tasorefor this is linked mainly to the fact that #rea has done less to
preserve traditional industries. Nevertheless, #hese areas have continued the production eElirss niche products which
have received recognition and labels testifyinthér quality. Such is the case of the quality s italian label DOC
(equivalent to Protected Designation of Origin, P@®en to two wines which are produced on silisetairain at the
foothills of the Apuan Alps, in the provinces of 88a Carrara and La Spezia. These wines have beed@andia dei Colli
apuanj Colli di Luni andMiele della Lunigianathe first of its type in Italy to qualify as a BPproduct.

Then there is also the extremely unique case datheus lardl.ardo di Colonnatawhich qualified as a PGI product.
Colonnata is a village on the edge of the Geomadypying a small section of the municipality ofit@e. What makes
this product so special is not the breed of pimfehich it is made, but its unique production araduration method. The
organoleptic qualities dfardo di Colonnatawhich boasts equivalents in other parts of theatpAlps) derive mainly
from mineral petrographic elements of the tub irictvithe pig’'s meat is left to mature, as well asrfrthe microclimate
conditions in the place where it is produced. thése tubs (known &enché carved in small, fine grain blocks of white
marble, that make this meat such a high qualityeswedgy rich food, which in the past used to bejtterymen’s favourite
type of food.

When the Apuan Alps Park was set up in 1985, éidam economic situation that was still charaeteiis/ remarkable
rates of production and employment thanks to th@alestone sector, both inside and outside theegter area. The need
to promote a parallel park economy, based on tetihat promoted sustainable traditional agriceland tourism, was
opposed by public opinion which tended to compaaeroeconomic data on the number of employees andidhlth
produced. Such unfair and unsustainable comparigeresalways contested by the Park Authority, whiell to highlight
the value of the quality of the products and tredityuof life enjoyed by those living in productianeas.
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25 years after the establishment of the Park ttie-ssonomic situation has changed, mostly dubdonarble sector
showing slow but significant signs of decline. iStats show a progressive fall in the number of legges in this sector,
particularly in the decorative stone manufactursegtion. There has, however, been an encouraggrgase in
agritourism-related activities, which include ogpaities for visitors to taste quality agri-foocoducts from local areas,
during their visit to the Apuan Alps.

In 2006, the Park Authority promoted and defined fimoject hamedigenda 21 localeaimed at a sustainable
development of the park and the surrounding aregaugh a joint programme by institutional authestiand local
stakeholders. Thus, a shared and conscious patlBetv#&awvards identifying a number of economic, aamnd cultural
objectives, which were to be met through the a@iwe voluntary involvement of local residents, idev to contribute to
the projects put forward by institutional bodidarting with the Park Authority.

Agenda 21 localavas developed through five thematic forums (maralerism and mobility; school; history and
culture; nature and biodiversity), which provideddepth information and offered useful suggestifmmsterritorial
planning. Other than the initiatives for life-lolggrning and training, a number of concrete objestivere also met, such
as the concession of the Park’s logo to tourigtstres of merit (for energy saving, rational useesources, improvement
of the uniqueness of tourist offers). A total ofifeen facilities, including hotels, hostels, strslt bed and breakfasts,
agritourism establishments and landlords in théepted area and its surroundings may display theésRago with the
inscription “this establishment has been recomneride its eco-friendly choices”, in English andlita. Facilities
displaying this logo, comply with environmentalrgtards and have received high customer ratingscritbéa have been
enshrined in a specific disciplinary approved leyRark Authority.

Another goal for the future, which has already bsehout as a strategy, will involve the concessibthis logo
representing the protected area, to the decosttimes, unigue to the Apuan mountains, in presefitbe quality of their
craftsmanship, special environmental protectioneatthncement of this georesource, in compliandeasticle 18 of the
Park Authority’s constitutive act.

D.2 - THE PROVISIONS FOR THE PROTECTION OF THE THRAGRY

The territory under the Apuan Park Authority’sgdiction already enjoys high levels of protectiod bas been subject to
efficient conservation strategies for years. Camsatty, no further normative, planning or regukatmreasures are necessary
to tighten regulations already in place or to bepackstrictions. National and regional laws, EuropEnion directives,
territorial and sector planning, together with daghority competences regarding projects and tesiioften through E.ILA.
procedures) are the numerous existing instrumehish are more than sufficient to enable the Pamthérity and other
public entities (Region, Provinces and Municipadilito establish direct and secure monitoring téntial threats to the
integrity of the environment and natural landscaqaiyding the protection of the area’s geolodieitage.

Nevertheless, the eventual recognition of the ApAlpe as a Geopark could increase the local irdnasit awareness
that they belong to a tight circle of European guteid areas, each of which is living evidence efdhological and
evolutionary history of the continent and the Megd#nean region. The resident population’s conscappreciation
towards the area’s georesources is the most afficieans of preventing the development of non isaste ideas and
plans. The global experience of protected areashwgn how the highest level of protection is aathieved through the
consensus of the local community.

In the Apuan Alps, environmental awareness hasaivepr slightly since the establishment of the Pauthérity; the
Park’s recognition as a Geopark would be anothsitiy® step forward.

figures: 9a (left) Features of mountain economy $&d on sylvo-pastoral agrforestry activities, tygdito the Apuans Alps
9b (right) The “Apuan’s breads way”: a Park projedor the valorization of the typical local produatns
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D.3 — BRIEF ANALYSIS OF THE PRESENT STATUS OF PRGOHON FOR THE TERRITORY

The area proposed for the Geopark is subject manthie standards of protection and enhancemerer tngscan
Regional Law no. 65/1997, which has transformed piftgected area’s administrative body from a laathorities’
association to a regional body governed by punlic The protection and safeguard of environmdatadscape and cultural
heritage in the area of the park has been putpirgictice both with the Plan for the Park and thguRdion. The first
implementation tool splits the area into zonesifférdnt protection levels; it specifies types shge and activities that are
compatible with the Park's objectives; it sets adtnissible recovery, conservation, redevelopmedt taamsformation
operations. The second tool ensures the detadethtion of the usage and activities which are jirdhwithin the protected
area, dedicating a special chapter to the regulafiexcavation and environmental reorganizatiotihaaks, to be enforced in
the adjacent mining areas under the jurisdictiot@fprotected area’s administrative body. The thiplementation tool —
the long-term economic and social Plan — promaittstives coordinated together with the areastéeial bodies, to boost
the economic, social and cultural growth of theles# population of the park and its surroundiregar

As regards the implementation tools of the managepadicies, the Plan for the Park correspondsgonathntly with its
Anglo-Saxon equivalent — the Master plan. Thusthenone hand this instrument has the task of pirmethie significant
value of the natural resources, the ecosystemthariandscapes of a particular environment anti@other, it manages its
use. Furthermore, the Plan for the Park sets aitategic plan, outlining objectives and actionsbéoimplemented.
Consequently, the long-term economic and social Bléhe executive part of the Action plan. Stgrfirom a survey on
existing problems and programmes carried out threugeries of discussions with local authorities r@sidents, it selects
projects to be implemented according to the Patiagegic objectives and the available and obtigimebources.

Following an agreement reached with the Provinttes,Plan for the Park implement a number of prioecind
conservation directives regarding the park's adjaaeea (excluding mining areas), which Municifegitin the area must
comply with in their regulations. Furthermore, Bng@.C.(Territorial Coordination Plans) of the Provincasst include the
findings of the Plan for the Park and in particulamse elements and territorial components refaweds ‘structural
invariants’, in order to guarantee the protectibtn® environment and landscape. Since the PlahddPark defines geosites
and other single components of the physical lapgsaad the geological heritage ‘structural invésiathese same elements
are automatically recognised by the provincial mitagpfor the surrounding area and are thus sutojéetritorial protection.

Until all the Park’s implementation tools have been approved, the protected area and its ad@eentemain subject to
the protection measures of Tuscan Regional Law85it097 and no. 1/2005, which recall and applydhtictions imposed
by the ltalian framework law on protected areas tameh planning. Thus, any potential change to tea'si land use
(particularly building works), that may clash witark planning are suspended, since this plan bdoiatiag following the
adoption of this town planning instrument as a gméve measure. In addition to this, precise giidelon authorisation,
Environmental Impact Assessment and hydrogeologigalation, contribute to the efficient planniridpailding and mining
activities and prompt controls by the Park Autly@itechnical structures, guaranteeing compatittitittween projects and the
protected area’s aims and objectives. In the dsétion phase, rather than in the planning phabket is at stake is the
problems linked to conservation, maintenance, lifigation and redevelopment of places subjectrjepts and actions
carried out by public or private figures.

Finally, there are 10 Sites of Community Importa(8€ls) and one Site of National Interest in theuap Alps
stretching over 18,066.9 ha, 99.2% of which overlajth the Geopark (80.0% with the park area; 19:d# the park’s
surrounding area). There is also a Special Proteéirea (SPA), which extends across 17,320.8 haosadaps the
Geopark by 98.7% (87.9% of the park area; 10.8%eopark’s surrounding area). Consequently, af&ignt proportion
of land proposed as European Geopark is also stibjewasures of environmental protection and eatonservation that
form part of national transposition decrees andongd) laws and regulations enforcing European Urdomrctives
79/409/EEC “wild birds” and 92/43/EEC “habitat”.

D.4 — EXISTING FACILITIES

The Park Authority has always engaged in touridivitas in parallel with the promotion of enviroemtal and naturalistic
education within a large framework of topics cavgthe complex reality of the territory in alliitatural and anthropic elements.
Whenever an initiative was about to be definechadtion to be carried out, the Park Authoritythied to avoid relegating the
project to a single subject, without any relatigtinwther surrounding or relevant disciplines. &mmple, the description of a
geological phenomenon has always been linked tadtagical environment in which it occurs withagoring the cultural and
socio-economic relations developed by the locahaonity or the scientific community. Which is whyistiag facilities as well
as promotional material cannot be limited to thecidtion/interpretation of the single elementhaf geological heritage which
originally was the pretext for the action. Thisodt®lds true for projects or initiatives conceiweithin other disciplines but
involving aspects of geodiversity.

After this necessary preliminary remark, a detailedcription follows on existing facilities in whithe geological
element and/or the historical use of geo-resoymaail. The creation and/or management of thegieqis have seen the
participation of the Park Authority as the mairoactr sponsor of the initiatives. For clarity pusps, material activities are
described before non-material initiatives.
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D.4.1 —Existing Material Activities

Antro del Corchia show caveThe project for the scientific and cultural gmjgent of a part of the Italian largest karst
Complex — developing inside Mt. Corchia (Stazzemig)the main initiative of the Park Authority filne enhancement
of its geosites.

The project started in 1999 and was completed &iieryears. It provides tourists and
speleologists with 1024 m long natural tunnelspgapd with 646 m long stainless steel trails,
without using concrete in order to preserve tragiity of the hypogean environment as mugh
as possible.
The visit starts with a 168 m artificial tunnel Bidg a quick penetration right into the heart of
the karst System. There are three doors in sumsessbrder to control the flows of air
currents inside and outside the cave. It is a tagp-path with a final small circle and it
stretches over 1978 m for a maximum differencesighits of 43 m (860-903 m a.s.l.). A twos
hour tour with guides informing visitors on the #ndel Corchia’s speleogenesis shows
various hypogean karst macro and microforms, ssckadose tunnels, pressure conduits,
scallops and different types of stalactiic andagtaitic concretions (curtains, lace-like
formations, coralloids etc.). Three monitoring istatconstantly check the chemical and
physical parameters of the karst environment veittiqolar attention to CQevels and wind
speed to avoid saturation which may affect thegiityeof calcareous deposits. Internal
temperature is constant at 7.6 °C throughout the ye

T

Bardiglio Cappella’s Archaeomineralogical area In 2005 the Park Authority bought,
restored and opened to tourists an old miningareeh was probably already used in th
Middle Ages. It is located near the Romanic pasfairch of S. Martino alla Cappella in th
municipality of Seravezza. A short tour enablestors to enjoy the main traditional
techniques used in mining activities within a basih in a precious type of marble,
appreciated for its deep dark colour.

Those caves were famous Bardiglio Cappellamarble, named after the Spanish wo
pardillo, diminutive ofpardg meaning “grey”. The colour of the rock dependstian
widespread presence of microcrystalline pyritep aésponsible for a typical short-ter
sulphureous smell when crashed.

The tour of the archaeomineralogical area comptieseld mule track which links it to
Seravezza bottom valley. In its first part, thdpahs parallel to huge containment walls and
near old test pits whose dumpag/anetf) are being renaturated.

Two small caves have been turned into museumssirggimg the main phases of minin
activities: the advance and detachment of mafeial the faces by blasting or tools and th
squaring of small and medium-sized marble blocksdryard. The tour also shows techniques
used to move processed marble blocks to the valey were slowly transported over larg
beechwood sledges (called “lizze”) along steeppaned streets (called “vie di lizza”).

Museum of the “Pietra piegata” (bended stone) indigliani di Stazzema It is a cultural institute of the Park Authority
which was created from the idea of gathering irstimae place the best and most important heritdgever the centuries,
in the territory and beyond by the Apuan marbleucel

The aim is the preservation and the documentafitimeomost typical products made of
Apuan marble, beginning with serial productions, drder to develop specialized
archaeological knowledge and keep alive artesandl artistic traditions which
unfortunately are being forgotten. The exhibitien distributed over four floors and
comprises of five rooms, each of which is dedicateshcred art, domestic sciences, civil
and military architecture. One of the most remdekddatures is the window showing
coloured ornamental Apuan marble and preservingplsanof metalimestones and
metabreccias, which, though not extracted anyrhakes been particularly famous in some
moments of the past. The Museum is also a cemtagfitied research, especially on the
archaeometry of decorative stonework. In the past fears, petrographic and
microstructural analyses have been carried ouamples of Apuan marbles to identify
their origins, especially when used in architectombnuments or artwork. The Museum of
the “Pietra piegata” was opened to the public in 2008. It is located late 18th-century
building of historic-environmental value which wasmpletely restored and enlarged ir
1910.
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Mines of the “Argento vivo” (Quicksilver) in Levighni di Stazzema They are two tourist itineraries enabling the
cultural enjoyment of an abandoned mine. They wetreip in 2008-2009 by local private citizens amdramunity in
order to develop the existing geotourist offer. TPark Authority proposed and supported the inigatpartly
contributing with economic and human resources.progct managed to enhance one of the most amgiginty areas

in the Apuan Alps.

The area was already mentioned in Pisa Town Hdifsuments in 1153 and thel
occasionally exploited for the extraction of meia@uminerals. In particular, it is one of the
rarest sites in the world where mercury is foundsimative state, in the shape of metal
drops in quartz veingHydrargirium or “Quicksilvel). Here, mineralogical research ha
recently discovered a new mineral species: grugitplymercury and bismuth sulfosa
mineral).

The two paths, measuring 30 and 130 m respectivelglve two mining assets: Cava
Romana and Cavetta. Excavation galleries haverbeemated: vaults have been secured,
Decauville railway tracks and tubs restored, ngiwdi have been set up. The restoratipn
was carried out in outer spaces as well, with agbaecovery of rare machinery used t
crash excavated material and separate mercury.

—
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Thematic visitor centre in Massa on the geologieablution of the Apuan Alps The Documentation and Information
Centre(Centro di documentazione e accoglienza visitaiergituated in the Park Authority’s technical awientific
offices, recently moved to the centre of the citilassa. It provides a quality information servieet limited to general
tourist information, but able to gives visitors etalled knowledge on the environments and landsaaipie Park. In
particular, the centre in Massa is responsibleiggeminating information ahe geological evolution of the Apuan Alps
which is why the exhibition explains physical pheema first, and then accompanies visitors alongusugeological
tours in search for geosites illustrative of thgdo

The visitor centre also houses the Park Authoritgientific library, rich in books and audiovisuals

Karst-Palaeontological Park of the “Grotte” (caves) Equi Terme di Fivizzano

It comprises facilities and tourist tours of a nembf geosites and archaeosite
situated one near the other, where cultural, naticaand geological elements ar
enhanced.

It is formed by a perpetual karst spring [Buca duiETerme], some caves of
palaeoetnhological and palaeontological interestghia di Equi Terme and Tana
della Volpe (the fox's den)], various thermal sggn(radioactive thermo-
sulphurous springs in Equi Terme) and paths alatepply and vertically carved
river stretch (Solco di Equi).

The Buca di Equi Terme (Equi Terme’s Hollows), whdscovery dates back to
centuries ago, is a special karst geomorphositeadt already described in 1726
and the first tourist activities started in 1964vas reopened in 2001.
The cave stretches over a total of 1,500 m antdgacterized by a single itinerary of 320 m. Ireéadjustment and
lighting works have been carried out by the Murailiip of Fivizzano and the Park Authority. The cawveituated in a
small area which also includes the prehistoricaiteecchia.

The Museum of the “Grotte” (Caves) has been sdbupourists and schools. It is an educational ldtibh on the

physical landscape of surrounding areas and ihseats the palaeoenvironment in which Neandentiesd coexisted
with cave bears.

»
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Other facilities - the Park Authority has recovered and restrugtwarious
hiking trails in the protected areas [Via Vanddlieno nei Parchi (Train in the
Parks), Anello di M. Ballerino (Mt. Ballerino ringpaths for disabled visitors in
Val Serenaia, Sentiero del muflone (the muflonthpaetc.] which are equipped
with information and explanations in Italian andglish. They also deal with
geological topics and show geomorphological foromsti Moreover, as already
mentioned earlier, the area of Garfagnana is desized by the Grotta del Venta
(the Wind Cave), discovered in 1898, explored i8218nd opened to visitors in
1967. It is a fossil springthich has created a 4,570 m long karst System iichwh
three equipped trails have been set up for a ¢6td]250 m. Finally, the Park
works in the management of the Botanical Gardeetr@Pellegrini”, located in
Pian della Fioba (Massa).
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D.4.2 —Existing Non-Material Activities

Teaching Service and Environmental Education every year the Park
Authority offers courses entitléta ambiente e tradizione: conoscere, sapere
e fare (Between Environment and Tradition: Knowledge, Skitld Actions
for primary and secondary schools located bothdéengnd outside the
protected area. It provides introductory classeschools and excursions in
the Apuan Alps with the help of the Park's Tour d&g. The programme
envisages initiatives on the tradition and cultfrthe Apuan territory as well
as activities promoting the understanding and kedge of landscapes and
environments in the protected area. With regardsat@nd geodiversity, the
offer for 2010-2011 includes educational pathstledtiAlla scoperta dei
geositi apuani(Discovering Apuan GeosijeandVivere il Parco(Living the
Park) with the aim of raising students’ awareness engteservation of the
environmental heritage through its rational use ifftiative is coupled with a
competition, Il Parco nel quadern@The Park in the exercise-bgalequiring
schools to create stories, tales, interviews, escigrawings, pieces of poetry
or itineraries regarding elements of the natuigligfeological and cultural
heritage of the Park.

Acta Apuana- it is the yearly scientific journal of the PadAuthority. It draws from the daily technical and
administrative experience of the Park for refleetiand discussions of documentary and methodolagice which are
published in memoirs and written communications.

The Park's activities and initiatives are alwaygceded by studies and
research which, in certain cases, are publishscléntific reviews.

Moreover, the Review contains articles of expehis wooperate on the Park’s
initiatives, have carried out research in the ptetearea or its surroundings or
intend to do so. Clearly, research focuses onethitoty which needs to be
discovered in every single physical phenomenoncaitdral element, from
naturalistic and geographical features to archgmalp architectonic, urban
characteristics, etc. The scientific Review dedls a vast array of subjects but
has always given priority to studies, research @msiderations on geology
because of its relevance for the Apuan Alps. Eresgellaneous issue contains
articles on geology and geomorphology with a pagaicemphasis on the
history of the geological research in the area.

Acta Apuanaalso comprises of two supplements based on theqaings of the
2001 workshops on the subject G&ositi, tra valorizzazione e conservazione
della natura(Geosites, between nature enhancement and ptiesgrva
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The first volume is more general and is entiedla conoscenza alla gestione dei beni geold&imm knowledge to the
management of the geological heritage), whereagtimnd, entitleta geodiversita delle Alpi ApuaiiEhe Geodiversity of
the Apuan Alps) is more focused on the territoryibumstrates its typical features.

Finally, other two monographs of the scientificj@al have been dedicated to archaeological andeutetric studies on
the excavation and use of Apuan metalimestonesgdilie pre-Roman, Roman and medieval periods. Tmegraphs
gather scientific contributions presented on theasion of two different meetings (2003 and 200H)leshAnte et post
Lunam:l, splendore e ricchezza dei marmi apudaivo antico); Il, reimpiego e ripresa estrattde marmi apuani ('evo
medio) Ante et post Lunam: |, splendour and richnesseoffbuan marble (ancient times); Il, Apuan marbidilization
and mining activities recovery (Middle Ades)

“Le Guide del Parco” (The guides of the Park) Putiting Series- The Park
Authority’s journalistic and information activitiebave also produced several
naturalistic guidebooks illustrating categories lmblogical and abiological
phenomena widespread in the Apuan Alps. In itsgegod, the publishing series
focused especially on botanical subjects, withlesinglumes on the flowers,
mushrooms, orchids and officinal plants of the Aytesitory.

2009 saw the publication of the first geologicaldgu entittedMinerali del
marmo delle Alpi Apuan@larble minerals of the Apuan AJpsvritten by Paolo
Orlandi (University of Pisa) and Antonino Criscudlgeologist of Carrara’s
marble Office). It provides an exact and complettuge of the mineralogical
heritage preserved in metalimestones and metatsedaditionally subject to
mining activity. The book thoroughly and accuratelgscribes 117 mineral
species with more than 300 coloured images, grgupiem according to the
location of marble fields.

Another guide on fauna with the titleR&paci delle Alpi Apuan@irds of prey of
the Apuan Alps) was published in 2010.

Leggende delle Alpi Apuane (Apuan Alps’ Legendsit is a book in three
languages (ltalian, English and German) with sixi@plegends on six peaks
and important places of the mountain rariggmbi del Monte Procint¢The
Kids of Mt. Procintd 'Omo selvatico del Monte Corch@@he Wild Man of Mt.
Corchig); San Pellegrino, il Diavolo e il Monte Fora{St. Peregrin, the Devil
and Mt Foratd; le giunchiglie del Monte CrocéMt. Croce’s Daffodily il
Principe del Monte Pisanin¢The Prince of Mt. Pisaninpl’'Omo morto del
Monte PanigThe Dead Man of Mt. Pania

The aim is to show how popular tradition has ttedinderstand and pass on,
through legends, the suggestive and evocative mlogibs, the naturalistic
elements and names of some Apuan mountains.

It is a short treatise on the “ethnology of gessitamhancing the culture and the
traditions of local inhabitants in their ancestedhtion with the sacred nature of
the profiles of the most important peaks. The bsaogplied with drawings for
each legends, comes with an audio CD entfiath venuti a canta’ stori@Ve
came here to sing storlesvhere the reading of legends is alternated with
folkloric songs on the same topic.

Geological Map of the Park In 2000 the Park Authority financed the printing
and circulation of two 100x70 cm pieces of papée Tirst is theGeological
Map of the Park of the Apuan Alpéth a scale ratio of 1:50,000 and the second
focuses on the geological cross-sections and @tescof the Apuan Alps. The
publication was edited by the Department of Eacibriges of the University of
Siena and saw the contribution of famous scierdists researchers — Luigi
Carmignani, Gaetano Giglia and Marco Meccheri jaghame a few — who
have been working for years on the surveys andtstal interpretation of the
Apuan Alps. The Geological Map of the Apuan Paflofes the geological
mapping tradition which, since the second halfhef 19th century, has been
focused on the Apuan territory reaching a levetletails and precision not
found elsewhere. Technical importance aside, thgulge used and the
information provided are really valuable. -
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Scientific studies and teaching materials on the98%lood - The central-southern part of the Park of thealypalps,
situated between the municipalities of Stazzema\@rdemoli, was stricken by an unprecedented natatastrophe
which caused about 300 debris flows and overfldwsatercourses within few square kilometres. Ot I8ine 1996 an
extraordinary rainfall - amounting to more than 5 throughout the day, with peaks of 176 mm/per hdestroyed a
large number of buildings and killed local residerspecially in the town of Cardoso of Stazzerha.fdllowing day the
Park Authority was encharged with carrying out tildel study on the scope of the flood and itediffit impacts on
mountainsides with regards to slopes stability.

The research results, published in various sdejuifrnals, managed to explain
the complex relations among vegetation, soil anologeal substrate and,
consequently, the different levels of hydrogeolalgiostability in the valleys
stricken by the natural disaster. These studieshansiafety implementation plan
have been gathered in a user-friendly intelligieeching aid. The CD entitldd
Parco per I'alluvione: documenti e testimonianzesgenti ed interventi a cinque
anni dal diluvio in Versilia e Garfagnar@he Park for the flood: documents and
accounts on events and actions five years afterfldmel in Versilia and
Garfagnand was produced and distributed in 2001. It conteidsos, pictures
and thematic maps as well as written texts andharahtions on the 1996 flood.
Not only was it an useful activity to recall theissitudes of that period, but it was
also a cultural initiative aiming at the creatidraamulti-media essay containing
news excerpts on those terrible days as well astiic explanations in a more
accessible language.

Other initiatives- The Park Authority regularly organizes meetimmggferences, round tables and presentations &sboo
on naturalistic and historical-cultural topics, agavhich geology and history of mining activitisgofies and minerals) in
the Apuan Alps have the lion’s share. The progream exceptionally rich in content between 2005 &tD2on the
occasions of the twentieth and the twenty-fifthieensaries of the Park Authority. In particulag #vents organized for the
current year to celebrate a quarter of a centutigeoApuan protected area revolves around a mametii valore della
Terra(The Value of the Earthwhich focuses on the geological heritage. Ingatinclude the photographic cont@eositi
delle Alpi ApuanéGeosites of the Apugrin which numerous hiking lovers participated ardch provided the pictures
for this dossier.

D.5 - FUTURE FACILITIES PLANNED
D.5.1 —Future Material Activities

Equi Terme’s ApuaitseoLab- It is a museum aimed at the dissemination ofdetdge of the Earth Sciences. It was conceived
as a laboratory, where mechanic, rather than @egtinteractive “machines” accompany visitorsumideal voyage, through
observation and research, from global to locainftiee planet to the region, from “Gaia” to “Apud@he ApuadeolLabis an
educational window to the Earth. It observes itgticoous changes during different geological exgming to explain why
earthquakes occur and mountains form, why the Bfegfitean formed and the Apennines were mouldedwadsy carved the
carbonate body of the Apuan Alps or how water forerangled tunnels and deep wells as well asatisedqphon and Buca
d’Equi's concretions or, finally, how near-by hyipetmal springs became rich in mineral salt andhesalilphate-alkaline
substances. The guided tour of the Ageolabstarts with the explanation of physical-chemicathanisms which slowly
change the Earth and make it alive. In a few rd@miuseum manages to describe what happens vesilarth. It coherently
and scientifically explains the different phasgsnfconvection cells through plate tectonics tdah@ation of the Apuan Alps
and its complex structure, characterized by indefiharks left by different geological climates dsadscapes on its rocks,
deposits and soils. Another facility is an equipladdratory aimed at providing educational expegan the Earth Sciences.
ApuarGeoLabwill be housed in a restored building, in the ferlementary schools of Equi Terme (Fivizzanogre/khe first
exhibition will be displayed by the end of 2010dibegr with the Park’s visitor centre of the Lunigiarea.

Small museum of yesterday’s and today’s fauriehe Bésa di Careggine’s rural-natural centréseibn become the most
important and complete facility for the ex-situ servation of the Park’s biodiversity as well as@demn laboratory for
environmental education and teaching. The centlehauise a small exhibition on Apuan Alps’ animdigm late
Pleistocene until today. Non-exctinct animals asplayed alongside with high-quality findings armdwings of Wurm
and post-glacial animals which abounded in thé&deyr
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“Marmitte dei Giganti” (Pot holes’) Itinerary on Mt Sumbra- The Park Authority wishes to equip the pathveaygling to the
pot holes, making it more accessible to tourigiese circular cavities of fluvio-glacial origin aypical of the rocky river bed of
the torrent Angullaja which flows downwards to seeithern mountainside of Mt. Sumbra. A fair nunabéourists already visit
the area using the existing path, situated neketprovincial road of Valle d’Arni, two of the sEms being the aesthetic charm
of the potholes and the brevity of the itinerafye Project provides for the complete signpostinthefpath with illustrative
material on geological phenomena including thet kaxderflow of Turrite Secca (hence the name Driedlite), a fluvial
channel with an embedded meander, glacial cirgneheo Sumbra ridge and various karrens along tes sf the same
mountain. Metal staircases will also be put in gl overcome the obstacle posed by the edgeg qiotholes along the
Anguillaja ditch.

D.5.2 —Future Non-Material Activities

Geomorphological and Neotectonic MapDespite numerous studies and research on tliteriewf the Apuan Alps, a
thematic map on a proper scale ratio has not y&t peablished. It should summarize the main morplastres and
morphosculptures produced by various morphogemdtiments as well as their relations with recenbrdedtions.

Nevertheless, surveys on a small scale ratiogihiib small areas [for ex. Alta Valle del Sercl8erthio’s High Valley)]

or certain categories (for ex. the landslide ppemision map of the basin of the river Serchio)arailable. Yet, not all of
them have been published.

The Park Authority tries to stimulate the interafstiniversities and National and Regional Geoldditaveys in carrying
out a scientific and planned survey of the Apugssslgeomorphology. Such a project is in the pigeli

Structural geosites the filing and the census of the Apuan Alps'ssiies have focused, as usual, on geomorphological
categories and typologies, starting with a pagicamphasis on geomorphosites. Structural geosiiese a more complex
analysis and interpretation, despite their impogdasithin the geological heritage of the Apuan Algerefore, these valuable
unique elements will need to be surveyed in a sismath more complex territorial analysis.

Hiking and Geotourist Map- The Park Authority will publish a thematic magttwa 1:20,000 scale ratio pinpointing the
paths’ network in the park and in its adjacent aseavell as mountain huts and other facilitiedfking activities. The map
will also include linear and areal indications lo€ tgeosites included in the census (karst cavijlasial cirques, crests,
etc.), the main landforms and those elementsyiestifo the natural value of the Apuan Alps [SpeBimtection Areas
(SPA), Sites of Community Interest (SCIs)]. Thieimation will be matched with user-friendly gedtad data in order to
contribute to an aware usage of geodiversity. Tlag mill be possible thanks to the cooperation betwihe Park
Authority and the Italian Alpine Club (CAl).

Rock Shelters and Buildingslna the Regional Park of the Apuan Alps there araerous and interesting artifacts made in
a close relation with outcropping rock massestiesrar fallen blocks. In particular, the thresbti” shrines (hermitages
built inside rock shelters) saw a shift in theindtion: from prehistoric rock shelters to placepagan and then Christian
worship. Abri shrines are often linked to legendagymits and popular traditions associating theafud spring, at times
miraculous, with that of a sacred plant. Thereaise widespread examples of shepherds huts bditruncky walls or
cyclopean blocks which are found in the area ofn&lpastures. An illustrative case in point isdbattered settlement of
Orto di Donna-Serenaia which exploited glacialtesadetached blocks and the gravitational callaisnasses during the
post-glacial eraThe Park Authority whishes to carry out enhanceraetiities, once all the above-mentioned elements
have been studied and surveyed. These activitdhsdan the publication of information material, tbstablishment of
permanent exhibitions, the creation and improvemigaiLrist paths equipped with illustrative posteith images.

Publication of the Application Dossier The different revises of the application doskietthe Park’s membership in the
European and Global Geoparks Network have beeadsgiito the geosite website (http:/Mww.apuanetieBreventive
information for citizens and local institutions Hhas been put in place and there is room for stiggeintegrations and
changes to the text. Information will be dissengidatith the publication of the entire dossier aacannexes (with the
exception of the self-assessment form) in a spewalograph of the Park’s scientific reviewAeta Apuana- in the issue
no. IX of 2010.

Apuanegeopark.it website The layout and the pages of the website on dagligersity of the Apuan Alps are being
improved with a direct access (www.apuanegeopgriiitan access through the portal of the Park Aityho
(www.parcapuane.it or www.apuaneweb.it). The websill be further improved with the translationanEnglish of
existing and future pages.
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