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A COMPOSITE STUDY OF THE LANDS  OF ARDA THROUGHOUT THE AGES




AMAP OF MIDDEE-E A RTH AND THE UNDYING LANDS.

Datemi una barca, disse 'uomo.

E voi, a che scopo volete una barca, si puo sapere, domando il re.
Per andare alla ricerca dell’isola sconosciuta, rispose I"'uomo.
Sciocchezze, isole sconosciute non ce ne sono piu.

Sono tutte sulle carte.

Sulle carte geografiche ci sono soltanto le isole conosciute.

E qual e quest’isola sconosciuta di cui volete andare alla ricerca.
Se ve lo potessi dire allora non sarebbe sconosciuta.

José Saramago, L’isola sconosciuta

A COMPOSITE STUDY OF THE LANDS OF ARDA THROUCHOUT THE AGES

.
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L A CARTOGRAFIA MARINA (scala 1:50000)
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L A CARTOGRAFIA MARINA (scala 1:250000)
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LE ESPERIENZE DI CARTOGRAFIA GEOLOGICA DI ISMAR

LE AREE MARINE DELLA CARTA GEOLOGICA D'ITALIA
A SCALA 1:50.000

ISMAR opera da motto tempo nel campo della cartografia geo- |,
logica marina e della cartografia tematica legata alla definizione
delle caratteristiche dei fondall nelf'area mediterranea e del rischi
‘ambientali in aree marine.
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Istituti del CNR, la cartografia delle aree marine dei Fogli CARG delle

n i VENETO wwmmm:&ww
‘1 EmiL 240-241 Forfi-
Cesena, 256 Rimini

MARCHE  Fogll 268 Pesaro, 269 Feno, 281 Senigallia, 282 Ancona, 293
Osimo, 304 Civitanova Marche:

=

=] ABRUZZO Fogii 339 Teramo, 351 Pescara, 372 Vasto

LEGENDA DELLA CARTA GEOLOGICA DEI
MARI ITALIANI ALLA SCALA 1:250.000

SISTEMI DI STAZIONAMENTO ALTO

[P ——
B s ovooweme
SISTEMI TRASGRESSIVI

tm oot s @ prodets « pasama
B . oo o st s s it
| ]

SISTEMI DI STAZIONAMENTO BASSO
E DI CADUTA
(o
g S SR o
s
DEPOSITI PRE-TIRRENIANI

P o o et e

.
P
S
VS

3

“
(L

zionale delle Ricerche
TO DI SCIENZE MARINE
r.cnr.it

LE ESPERIENZE DI CARTOGRAFIA GEOLOGICA DI ISMAR
LA CARTA GEOLOGICA DEI MARI ITALIANI
A SCALA 1:250.000

1 Fogli della CARTA GEOLOGICA DEI MARI ITALIANI, a scala 1:250.000, realizzati da ISMAR per ISPRA - Servizio Geologico
dftalia, sono Venezia NL-33-7, Ravenna NL 33-10, Ancona NK33-1/2, Pescara NK33-5, Vieste NK 33-6 e Bari NK 33-8/9.
1 Fogli sono composti da una Nota lllustrativa e da due carte: la carta superficiale e la carta del sottofondo marino.
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GEOLOGIA SUPERFICIALE DELL'ADRIATICO DA TRIESTE A BARI
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CARTOGRAFIA PER IL PROGETTO MAGIC
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CARTOGRAFIA PER IL PROGETTO SABBIE
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"PIANO OPERATIVO PER LINDIVIDUAZIONE DI GIACIMENTI DI SABBIA SOTTOMARINI UTILIZZABILI PER IL RIPASCIMENTO ARTIFICIALE DEI LITORALI
SABBIOSI IN EROSIONE DELLA REGIONE" - D.G.R. N. 955 DEL 13.05.2013 (ATTUAZIONE DEI PROGETTI FINANZIATI MEDIANTE L'UTILIZZO DELLE RISORSE
LIBERATE DEL P.O.R. PUGLIA 2000-2006 - FESR) - ASSE IV "SISTEMI LOCALI DI SVILUPPO" - MISURA 4.16 "INTERVENTI DI POTENZIAMENTO DELLE
INFRASTRUTTURE SPECIFICHE DI SUPPORTO AL SETTORE TURISTICO"

CIG : 5793098782
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BETTA AL PROCESSING « COME SVELARE IL FONDO DEL
MARE»
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The reshaping of
the South West
Adriatic Margin
by cascading of
dense shelf
waters

Foglini F., Campiani E., Trincardi F.
Marine Geology. 2016



Progetto MAGIC

I1 DTM (Fig. 1) mostra i principali elementi morfologici del Foglio 48 “Castro™:
A) Il Canyon di Tricase (Fig. 2a); B) Un settore di scarpata superiore con
fenomeni d’instabilita (creep) e frane superficiali recenti (Figg. 2b e 2¢); C) Un
sistema di faglie con orientamento E-O e ONO-ESE che interessa la scarpata
(Fig. 2d); D) Vulcani di sedimento in due aree di piattaforma esterna (Fig. 2e):
E) Un settore di piattaforma interna, nell’area meridionale, con affioramento di
sedimenti cementati che danno luogo a rilievi morfologici marcati (Fig. 2f); F)
Esteso campo di dune con orientamento perpendicolare al margine (Figg. 4 e 5).

ELEMENTI MORFOLOGICI DISTINTIVI DEL FoGgLIiO CASTRO

-550
-600
-650
-700
-750
-800

DTIM (Fig. 1) illustrating the main morphological elements of Sheet 48
“Castro”:A) The Tricase Canyon (Fig. 2a); B) An upper slope sector adjacent to
the canyon showing widespread creep morphologies and thin-skinned slides
(Figs. 2b and 2c); C) A conjugated fault system with E-W and WNW-ESE fault
trends affecting the slope with major offsets (Fig. 2d); D) Mud volcanoes in two
outer shelf areas (Fig. 2e); E) Erosional remnant of exposed cemented units that
create a rough sea floor morphology in the southern shelf (Fig. 2f); F) Extensive
bedforms field with dunes oriented roughly normal to the margin (Figs. 4 and 5).

Progetto MAGIC Foglio 48 Castro
Trincardi F., Campiani E., Foglini F., Dalla Valle G., Mercorella A.




Taviani M., Angeletti |.,, Campiani E., Ceregato A., Foglini F.,
Maselli v., Morsilli M., Parise M., and Trincardi F., 2012. Journal of
Cave and Karst Studies.




e Impact of dense
x bottom water on
a continental
shelf: an
example from
the SW Adriatic
Margin

Rovere M., Pellegrini C.,
A el Do ¥>a  Chiggiato J., Campiani E.,

= —eeem S W= Trincardi F., 2019. Marine
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Assessing the human
footprint on the sea-
floor of coastal
systems: the case of
the Venice Lagoon,
Italy

Dredging ¢
marks
0 75 150

Madricardo F., Foglini F.,,
Campiani E., Grande V.,
Bl 4 Mt Catenacci E., Petrizzo A., Kruss A.,
\\ 3‘1\»‘ %, . .
WSS Toso C., Trincardi F., 20109.
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Bathymetry

Object type

Description

Cables and Pipelines:

these infrastructures, that provide
communication and power services to
Venice and the other urbanized
islands, have a widespread
distribution over the whole Venice
Lagoon, with a relevant footprint on
the sea-floor.

Wrecks:

ship- or boat-wreck which was found
sunken to the bottom of the explored
area. Wrecks represent a continuum
from wooden boats of archaeological
importance to very recent leasure
boats, possibly sunken on purpose by
the owners.

Tires (marine macro-litter):

in the Venice Lagoon, tires were
commonly used as fenders by motor
boat and represent the dominant
marine macro-litter disposed or
abandoned on the sea-floor (with
dimensions larger than 1 m).

Rip-rap debris:

sparse debris around the main rip-rap
structures offers additional artificial
hard substrata in an otherwise soft
sea-floor increasing habitat
heterogeneity, biodiversity and the
settlement of non-indigenous species
of which the Venice Lagoon is the
main hotspot within the
Mediterranean Sea.

Assessing the
human footprint
on the sea-floor of
coastal systems:
the case of the
Venice Lagoon,
Italy

Madricardo F., Foglini F.,,
Campiani E., Grande V.,
Catenacci E., Petrizzo A.,
Kruss A., Toso C., Trincardi F,,
20189. Scientific Report



HABITAT MAPPING

" Foglini et al. Habitat mapping in the Adriatic (Mediterranean
Sea): approaches and methodologies for assessing seafloor
LSULE. habitat from coastal areas to deep sea k

'J

METHODOLOGY

LA GEOLOGIA MARINA IN ITALIA

Primo convegno dei geologi marini italiani
18- 19 febbraio 2016 Roma

As said, our habitat classification scheme provides a comprehensive framework for
describing the habitat in its biotic and abiotic components. It is divided in 3 main
levels organized in a hierarchical structure: 1) Geomorphological level; 2) Substrate
level; 3) Biological Level.

The Geomorphological Level includes all relevant geomorphologic features from
the continental slope to the marine basin floor and contains 4 sublevels.

The Substrate Level describes all kinds of substrate and includes 4 sublevels. The
first one divides the following main substrate: Hard, Mobile, Mixed, Anthopogenic.

The Biological Level classifies the biological communities that can describe a habi-
tat (habitat formers or characterizing species) and consists of 4 sublevels.

Geomorphological

Geomorphology of seafloor

The final result is a combination of the three levels (following a GIS procedure) in a
layer called Habitat.

The hierarchical structure allows building maps with several possibilities of combi-
nation between all the levels, in order to produce multi-scale outputs and legends.

RESULTS

biotic and abiotic

MESOSCALE HABITAT MAP OF THE BARI CANYON

Foglini et al. Habitat mapplng in the Adriatic (Mediterranean
@ Sea): and for ing seafloor
JeideR, habuat from coastal areas to deep sea [ ﬂ

LA GEOLOGIA MARINA IN ITALIA

Primo convegno dei geologi marini italiani
18- 19 febbraio 2016 Roma

RESULTS
MICROSCALE HABITAT MAP OF THE BARI CANYON WALL

HABITAT MAP of the ROV Arcadia A208
(-440/-345 m),2010, ISMAR-CNR, Bologna
e e
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Geomorphological Level GL Substrate Level SL

Biological Level BL

Map below shows the first and the second sublevels of the Geomorphological Level (GL1, GL2), the
first sublevel of the Substrate Level (SL1) and the second sublevel of the Biological Level (BL2).
Forexample, in the mesoscale map, the description of deep-sea white coral communities dominated by the
scleractinian coral Madrepora oculata on a rocky substrate in the Bari Canyon wall is as follows:
Geomorphological Level - Continental slope, Canyon, Canyon flank ; coded as G2.1.2

Substrate Level - Mixed, Rocky, Lithified sediment; coded as $3.1.3

Biological Level - Aggregation of cnidarians, Stony coral reefs, Madrepora oculata; coded as B1.1.3

Habitat code: G2.1.2.53.1.3.B1.1.3

Habitat

HABITATS

GL1, GL2-5L1-BL2

I continental sheif
BB Continental shelf-Hard
B3] Continental shelfMixed

Continental shelf-Mobile
Continental shelf, Bottom current feature:
I Contineotal shet Mound

B Continentai siope

Continental slope-Hard

Continental slopeMixed

B continental siope-Mobile

Continental siope, Bottom current feature
Continental slope, Bottom current festure-Hard

Continental siope, Bottom current feature-Mixed
Continental slope, Botiom curtent feature-Mobile
Continental siope, Canyon

Continental slope, Canyon-Hard

Continental siope, Canyon-Mixed

Continental siope, Canyon-Moblle

Continental siope, Canyon- Stony cora reefs
BB Continentsl siope, Canyon-Mixed:Stony coral reefs
[ continental siope. Canyon-Mobile-Stony coral reefs
B Continental siope, Channel

B continental slope, Channel-Hard

BB continental siope, Channel-Mixed

B continental slope, Channel-Mobile:

B Continentalsiope, Chute and Gullles

B Continental siope, Chute and Gulles-Hard

IS continental siope, Chute and Gullies-Mixed

BEEE continental siope, Chute and Gulles-Mobile:

— %

. Chute and G

Continental slope, Mass transport complex
Continental slope, Mass transport complex-Hard

5 %8 Continental slope, Mass transport complex-Mixed
Continental siope, Mass transport complex-Mobile
- Basin floor

T i foor ixed

I s oorMobie

This ple of microscale habitat mapping confirms that the proposed benthic classification scheme can be successfully applied to ROV (Remote
Operated Vehicle) dives. The colored line describes the habitats along the ROV path, in details we choose to visualize three sublevels of the scheme,
that is: the first and the second level of the substrate, the third sublevel of the biological level (SL1, SL2, BL3). In this case, a high resolution video
permits to describe the biological component of the habitat at fine scale, in fact, in the legend we used also the last sublevel of the biological level.

RESULTS
MICROSCALE HABITAT MAP OF THE SAN FELICE CHANNEL - VENICE LAGOON

[

2) Hard; Sessile epibenthos, Mollusc bed, Mytilus spp. (51.00.0.81.10.2.1)
b) Mobile, Sandy gravel, Lithic; Sessile epibenthos, macroalgal
assemblages, Vaucheria sp. (52.6.2.0.845.1.0)

% ) Mobile, Muddy sand, Lithic; Infauna, Decapods, Callianassa truncata,
Upogebia spp. (52.6.2.0.84.5.1.0)
d) Mobile, Muddy sand, Li Infauna, Decapods, Callianassa truncata,
Upogebia spp. (52.6.2.0.84.5.1.0)

z

2220 T2a0E

An other example of microscale habitat mapping has been carried out in the Venice Lagoon, most in particular in the San Felice channel. The map
shows the description and extension of the benthic habitats of the channel seabed. We use a high resolution bathymetry (20x20 cm) to interpretate
the morphological features, an integrated approach of indirect method (backscatter data) and groundtruthing activities (pictures of the seabed) to
characterize the substrate of the channel, and at least, pictures to describe the benthic communities. The sum of these components gives the habi-
tat layer. In this map we choose to visualize three sublevels of the classification scheme, that are the first one of each levels (ML1, SL1, BL1). The hie-
rarchy of the scheme allows to cover the entire surface of the channel seabed, at different degrees of detail and according to the available data.

CONCLUSIONS

Working at different scales and in different seafloor settings, we need to adapt the existing working methods and to redraw new solutions to obtain
results consistent with the knowledge of both biological and sedimentological processes. The new classification system reveals to be effective to
map habitats at different scales highlighting the strict relation between the geological/geomorphological features and the biological component.
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