OCNUS

Quaderni della Scuola di Specializzazione in Beni Archeologici
Alma Mater Studiorum - Universita di Bologna






ALMA MATER STUDIORUM - UNIVERSITA DI BOLOGNA

OCNUS

Quaderni della Scuola di Specializzazione
in Beni Archeologici

33
2025

EXTRACT




Editor-in-Chuef
Elisabetta Govi

Scientific Commattee

Andrea Augenti (Alma Mater Studiorum - Universita di Bologna)
Dominique Briquel (Université Paris-Sorbonne - Paris IV)

Pascal Butterlin (Université Paris I - Panthéon-Sorbonne)

Paolo Carafa (Sapienza, Universita di Roma)

Andrea Cardarelli (Sapienza, Universita di Roma)

Martin Carver (University of York)

Maurizio Cattani (Alma Mater Studiorum - Universita di Bologna)
Elisabetta Govi (Alma Mater Studiorum - Universita di Bologna)
Anne-Marie Guimier-Sorbets (Université de Paris Ouest-Nanterre)
Nicolo Marchetti (Alma Mater Studiorum - Universita di Bologna)
Emanuele Papi (Scuola Archeologica di Atene)

Mark Pearce (University of Nottingham)

Giuseppe Sassatelli (Istituto Nazionale di Studi Etruschi e Italici)
Frank Vermeulen (Ghent University)

Editorial Board
Claudio Cavazzuti (Alma Mater Studiorum - University of Bologna)
Andrea Gaucci (Alma Mater Studiorum - University of Bologna)

Ocnus. Quaderni della Scuola di Specializzazione in Beni Archeologici adopt a procedure of double blind
peer review.

ANVUR classification: Class A journal - Area 10

Journal abbreviations as indicated in the «Archdologische Bibliographie» (Deutsches Archéologisches
Institut).

Ocnus logo is inspired by a small bronze figurine from the 6" century BC from the Marzabotto foundry (Museo Nazionale
Etrusco “P Aria”™).

Publisher and Subscriptions

Ante Quem

Via Senzanome 10, 40123 Bologna
www.antequem.it

Subscription
€ 40,00

Website

www.ocnus.unibo.it

Exchange requests

Library of the Department of History, Culture and Civilisation
Piazza San Giovanni in Monte 2, 40124 Bologna

tel. +39 051 2097700; fax +39 051 2097802; federica.rossi@unibo.it

Authorisation by the Court of Bologna nr. 6803 del 17.4.1988

Without proper written authorization, reproduction of this work or any part thereof, even partial, by any
means, including photocopying, even for internal or educational use, is prohibited.

ISSN 1122-6315
ISBN 978-88-7849-211-0 (press); 978-88-7849-216-5 (online italian); 978-88-7849-217-2 (online english)

Printed in december 2025
© 2025 Ante Quem S.r.l. by Editografica s.r.l., Rastignano, Pianoro (Bo)



TABLE OF CONTENTS

Foreword, Alberto Credr
Preface, Roberto Balzani, Anna Chiara Fariselli

Introduction, Elisabetta Govt

ExcavaTioNs IN ITALY

Elisabetta Govi, Andrea Gaucci, Chiara Mattioli, Chiara Pizzirani, Giorgia Bandini, Martina Castoldi,
Laura Sofia Di Giorno
The Urban Sanctuary of Kainua-Marzabotto

Elisabetta Govi, Enrico Zampieri
Inside the City and Across the River. New non-Invaswe Investigations in Kainua-Marzabotto and the Reno Valley

Claudio Cavazzuti, Cristiano Putzolu, Florencia Ines Debandi, Marialetizia Caarra, Antonio Curci,
Andrea Gaucci, Cristiano Nicosia, Assunta Florenzano, Erik Zanotti, Silvia Fiorini, Simone Severi,
Nicla Branchesi, Senne Rombaut, Sara Malavasi, Gaia Vicenzi, Niccolo Morin, Davide Masini,
Federico Polisca

Upland Archaeology at Monte della Croce (Gaggio Montano, Bologna)

Claudio Cavazzuti, Maurizio Cattani, Francesca Barchiesi, Lorenzo Bonazzi, Marialetizia Carra,
Florencia Ines Debandi, Elena Maini, Alessandro Peinetti
The Bronze Age Settlement of Solarolo, via Ordiere (Ravenna)

Andrea Augenti, Mila Bondi, Marco Cavalazzi
Burth, Life, and Death of a Medieval City: The Archeologia a Cervia’ Project

Andrea Augenti, Marco Cavalazzi
The Excavation of the Castle of Lagonara (Lugo, Ravenna): From Early Medieval Scattered Settlements
to the Abandoned Village

Enrico Cirelli, Debora Ferreri
Archaeological Excavations and Surveys in the Sites of Romagna Appennine: the Castles of Rontana and Ceparano

Andrea Gaucci, Claudio Balista, Marialetizia Carra, Léonard Gournay, Stephen Kay, Joé Juncker,
Samuel Ladouce-Godier, Ferréol Salomon, Anna Serra, Carlotta Trevisanello, Enrico Zampieri
New Research in the Etruscan Port of Spina (Ferrara): Landscape Reconstruction and the Excavation of an Embankment

Enrico Giorgi, Francesco Belfiori, Irancesca Bindelli, Alessandro Campedelli, Anna Gamberini,
Francesco Pizzimenti
Research in the Central Adriatic Area: the Sanctuary of Monte Rinaldo and the Roman City of Suasa

Federica Boschi
Archeonevola Project. Preventive Archaeology and Excavations in Contrada Nevola, Corinaldo (Ancona)

10

11

17

25

35

45

33

63

71

85

93

103



Vincenzo Baldoni
New Research in the “I Pini” Necropolis at Sirolo (Ancona)

Stefano Medas, Alessandro Asta, Barbara Mikac, Paolo Mozzi, Sandra Primon
Underwater Archaeological Investigations in the Passaora Channel, Venice Lagoon

Francesco Iacono, Francesca Porta, Giovanna Agostini, Angela Falezza
The Roca Archaeological Survey Project (Roca Vecchia, Lecce)

Francesco Iacono, Francesca Porta, Angela Falezza, Ludovica Schiavone, Giovanna Agostini
Torre dell’Alto Project (Nardo, Lecce)

Stefano Benazzi, Antonino Vazzana, Owen Alexander Higgins, Ivan Martini, Gabriele Terlato,
Simone Severi, Sara Silvestrini, Matteo Romandini, Gruppo Speleologico Neretino, Francesco
Berna, Irancesco Iacono, Lucio Calcagnile, Gianluca Quarta, Adriana Moroni, Giulia Marciani
New Evidence on the Prefistoric Human Occupation of Southern Italy: Early Epigravettian and Metal Ages

at Grotta della Lea

Antonella Coralini
Pompeii (1998-). From Insula to Neighbourhood

Annalisa Marzano, Caitie Barrett, Kathryn Gleason, Lee A. Grafia Nicolaou, Kaja Tally-Schumacher

The ‘Casa della Regina Carolina Project at Pomperi” (VIII.3.14-15): In Search of the Ancient Garden (and More)

Vincenzo Baldoni
The Research Projects on the Archaic-Classical Keramerkos in the Area West of Porta V at Agrigento

Giuseppe Lepore
Agrigento: Archaeology of Residential Spaces in Hellenistic and Roman Periods

Isabella Baldini, Claudia Lamanna, Giulia Marsili, Ciarla Sfameni
Piazza Armerina (Enna), New Excavations and Researches at Villa del Casale

Maurizio Cattani, Lorenzo Bonazzi, Rossana Conti, Florencia Ines Debandi, Francesco Iacono,
Alessandra Magri, Davide Mengoli, Demis Murgia, Alessandro Peinetti, Carlo Persiani,
Smeralda Riggio

Pantelleria and the Mediterranean in the Bronze Age

Anna Chiara Fariselli
The Tharros “Cardo Maximus Est™ and Isthmus Sa Codriola Projects: Urban Archaeology and Archaeology
of Production in the ‘Carthage of Sardimia’

Raimondo Secci
The Sarcapos Project: A River Port from the Phoenician and Punic Age along the East Coast of Sardinia

EXCAVATIONS ABROAD

Enrico Giorgi, Belisa Muka, Stefano Medas, Nadia Aleotti, Federica Carbotti, Veronica Castignani,
Francesca D’Ambola, Giacomo Sigismondo

Butrint and Coastal Chaonia (Saranda, Albania)

Giuseppe Lepore, Belisa Muka

111

117

127

133

141

151

159

169

177

183

191

201

211

221



Phoinike. Archaeology of a Border City 229

Isabella Baldini, Claudia Lamanna, Giulia Marsili, Vassiliki Sithiakakis, Nikolaos Vasilakis
Mitropolis (Gortyn, Crete, Greece), Excavations of the Episcopal Quartier 235

Antonella Coralini
Old Excavations and New Research for Tunisia’s Archaeological Heritage. Thuburbo Maius and Hadrumetum 243

Antonio Curci, Maria Carmela Gatto, Sara Facciani, Serena Nicolini, Cristiano Putzolu, Gaia Vicenzi
The Aswan-Kom Ombo Archaeological Project - AKAP 257

Nicolo Marchetti
Imperial Landscapes and Capital Cities of Preclassic Mesopotamia: Surface Surveys in South-Central Irag
and the Excavations at Nineveh and Dur-Kurigalzu 265

Luca Colliva, Serenella Mancini, Domenico Andreucci, Veronica Castignani, Ileana De Giuseppe,

Alice Musaro, Paolo Severi, Giulia Giubergia, Mattia Sesenna, Anastasia Vicari, Salth Mohammed
Sameen, Nawzad Abdullatif Abdul-Karim, Hoshyar Hassan, Mohammed Ali Karim,

Sarwat H. Majeed

The Palace of Gawr ‘Iepe (KRL Iraq): A Diachronic Study of a Palace and Its Historical-Archaeological Context 279

Luca Colliva, Serenella Mancini, Domenico Andreucci, Veronica Castignani, Ileana De Giuseppe,

Alice Musaro, Paolo Severi, Giulia Giubergia, Mattia Sesenna, Anastasia Vicari, Salih Mohammed
Sameen, Nawzad Abdullatif Abdul-Karim, Hoshyar Hassan, Mohammed Ali Karim,

Sarwat H. Majeed

The MiSAK-Sargala Project (KRI, Iraq): Research, Preservation, and Enhancement 285

Pierfrancesco Callieri, Migayel Badalyan, Domenico Andreucci, Federico Izzi, Diego Maria

Mezzapelle, Paolo Severi

Armenian-Italian Joint Archacological Mission (Unibo, ISMEQ). Pilot Programme of Topographical Survey

of the Environmental Contexts of Monumental Buildings in the P‘arak‘ar Area (Armavir) 293

Pierfrancesco Callieri, Alireza Askari Chaverdi, Emad Matin, Homayun Abbasniya, Maria Letizia
Amadori, Domenico Andreucci, Iris Arlotti, Ali Eghra, Paviz Holakooei, Maryam Hosseini,

Serenella Mancini, Mehrnaz Partow, Maryam Soleymani, Paolo Severi, Stefano Tilia
Tol-¢ Ajori (Persepolis, Fars, Iran): A Royal Complex of the Early Achaemenid Period. Activities 2022-2024 301

Simone Mantellini, Stefano Cecatiello, Sara Facciani, Valentina Orru, Eleonora Serrone,
Samaretdin Suyunov
The Uzbek-Italian Archaeological Project (UIAP) “Samarkand and its Territory” 307

Maurizio Cattani, Francesca Barchiesi, Elisabetta Gapecci, Claudio Cavazzuti, Florencia Ines Debandi,
Dennys Frenez, Elena Maini

T he Archaeological Fieldwork in the Sultanate of Oman: Researching the Formation of Arabian Cwilization

in the 3" Millennium BC 315

Eugenio Bortolini, Francesca Seghi, Sara Facciani, Vittoria Bianchi, Elisa Brener, Sara Bernardini,
Sara Silvestrini, Dennys Frenez, Alberto Urcia, Antonino Vazzana, Stefano Benazzi
The Early Bronze Age Funerary site of Halban (Al-Batinah South Governorate), Sultanate of Oman 323



UNDERWATER ARCHAEOLOGICAL INVESTIGATIONS IN THE PASSAORA TIDAL

CHANNEL, VENICE LAGOON

Stefano Medas", Alessandro Asta”™, Barbara Mikac", Paolo Mozzi™", Sandra Primon’

The article deals with the underwater archaceological investigations carried out in 2023 at the so-called Ar-
gine Passaora, in the Venice lagoon, referable to the typology of ‘embankments-roads’, important infrastruc-
tures that characterised the ancient lagoon landscape. The investigations made it possible to vertfy the state
of conservation of the structure twenty years after the first intervention and to specify the chronology of its use,
with continuily from the early imperial age to the late antique period.

Introduction

In November 2023, the Department of Cul-
tural Heritage of the Alma Mater Studiorum -
University of Bologna carried out a short under-
water archaeological investigation in the Passaora
channel, near the island of Sant’Erasmo in the
northern Venice Lagoon. The investigation, car-
ried out thanks to funding from Alma Scavi, took
place under authorization of the Soprintendenza
Archeologia, Belle Arti e Paesaggio per il Comune
di Venezia e Laguna, with the participation and
collaboration of the co-authors of this article.

The intervention is part of a broader panora-
ma of research, protection, study and promotion
initiatives of the lagoon’s underwater archaeologi-
cal heritage, characterized in recent years by the
presence of a multiplicity of actors (mainly Italian
and foreign Universities) who supported the his-
toric leading role of the former Soprintendenza
Archeologica del Veneto. The principal aim is to
examine, with a multidisciplinary approach, some

Department of Cultural Heritage, Alma Mater Studio-
rum, University of Bologna.

Superintendency of Archaeology, Fine Arts and Land-
scape for the Provinces of Padova, Treviso and Belluno.
Department of Geosciences, University of Padua.
Freelance geologist.
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of the most relevant issues connected to the popu-
lation of the Venice lagoon and the characteristics
of its progressive infrastructure, at least in the pe-
riod between the first millennium BC and the first
millennium AD.

While waiting to define a Memorandum of
Understanding with a broader perspective with the
Soprintendenza, the investigations coordinated by
the University of Bologna have made it possible to
acquire new and interesting data on the so-called
“embankments-roads”, for which the scientific litera-
ture has not yet allowed a definitive interpretation
(see below).

AA.

The geomorphological context

The archaeological site under study is located
to the north of the island of Sant’Erasmo, in a la-
goonal environment close to the ancient tidal inlet
of Sant’Erasmo and the main tidal channels that
branched off from it. The overall palacoenviron-
mental picture of the area that can be deduced
from the preliminary data, is that of a low-energy
backwater lagoon context: a place with brack-
ish waters subject to a good turnover thanks to its
proximity to the open sea. It was a water space pro-
tected from storm surges, with salt marshes stretch-

Ocnus 33 (2025): 117-125; doi: 10.12876/OCNUS3348; ISSN 1122-6315; www.ocnus.unibo.it



118  Stefano Medas, Alessandro Asta, Barbara Mikac, Paolo Mozzi, Sandra Primon

ing along the main tidal channels and with the
large island of Sant’Erasmo alongside. In terms of
lagoonal and coastal navigation, the proximity of a
major tidal inlet and related tidal channel systems,
allowed both a rapid exit of vessels into the sea and
an easy transit towards the interior of the lagoon.

The entire geomorphological system is marked
by the presence of tidal channel levees that de-
velop on the banks of the tidal channels fed by
the current inlet of the Port of Lido. From the
latter, the S. Erasmo channel, which is connected
to the Passaora, Tresso and Carbonera channels,
the Treporti channel and the San Felice channel,
branch off towards the interior of the lagoon. This
delineates what is known in literature as a ‘tidal
delta’ (Bondesan, Meneghel 2004). This is a tidal
sedimentary system made up of salt marshes, de-
fined in this case as lagoon channel salt marshes’,
and mud flats that connect with the lagoon bed.

A similar system of water and sediment distri-
bution from the main inlets must have developed
in the Roman age (fig. 1), with the probable pres-
ence of several inlets, as the wide Punta Sabbioni
spit, which was only formed in the 19* century, did
not yet exist. The Argine Passaora was probably lo-
cated along one of the tidal channels that branched
off from the ancient tidal inlet of S. Erasmo.

In order to verify the possible continuation of
the embankment structure below the present-day
salt marshes along the Passaora channel, some
manual boreholes were carried out near the mar-
gin of salt marshes along an alignment perpen-
dicular to the embankment itself (fig. 1a). Fig. 2a
shows a geological section with N-S orientation
based on cores SE4, SE1 and SE2.

The section shows that the deposits crossed by
the cores consist mainly of silty clays and clayey
silts, sometimes sandy, with whole shells and frag-
ments of lagoon bivalves and gastropods, pre-
dominantly Cerastoderma and Bittium. The sedi-
mentation environment is typically lagoonal.

In the upper portion of cores SE2 and SEl
within the first 90 cm from the surface, sand and
sandy silt are present. In SE2, at an elevation of
-2.50 m MSL!, a silty clay level with abundant
plant remains was recognized and interpreted as
the A horizon of a salt marsh soil. In SE1 and
SE4, at an elevation of -2.85 m and -2.70 m asl
respectively, a level of silty clay and silt with a con-
centration of shell fragments and whole Buttium
shells was intercepted.

' MSL (Mean Sea Level) referred to the Altimetric Net-
work of Punta della Salute 1897.

Wood fragments are present in SE1 between
-2.25 m and -2.55 m MSL and in SE4 between
-2.80 m and -2.90 m MSL. In SE4, a 3 cm brick
was sampled below the wood fragment.

From the bathymetric survey carried out dur-
ing the archaeological intervention, the sector of
the bank structure cropping out along the bottom
of the channel and closest to the soundings is at a
depth of approximately -1.79 m MSL.

As 1s well known, the Venetian area is subject
to a phenomenon of continuous geological sub-
sidence that has been accompanied during the
Holocene, starting from the end of the last gla-
ciation, by the progressive eustatic rise of the sea
level. The average estimated rate of relative sea
level rise in the Northern Lagoon over the last
few thousand years, based on geological and ar-
chaeological data, is 1.2 mm/year (Serandrei Bar-
bero, Albani, Zecchetto 1997; Serandrei Barbero,
Albani, Bonardi 2004; Ammerman et aliz 1999).
Assuming the estimated mean rate is also valid
for this area, it can be calculated that the mean
relative sea level was about -1.80 m around the 5*
century A.D. (cf. fig. 2a). The presence of traces
of teredo at the top of the piles (which now emerge
by a maximum of 10 cm from the channel floor)
and in the planks, is consistent in suggesting that
they may have been close to the mean sea level at
the time of construction and use of the structure.

Projecting these data onto the geological sec-
tion of fig. 2a shows that the embankment struc-
ture would have been located close to a salt marsh.
The presence of stone elements, bricks and wood
fragments (cf. SE4 in fig. 2b) represent probable
evidence of the continuation of the Argine Pas-
saora under the present-day salt marshes.

PM., S.P

The site, the goals of the investigation and the evidence
Jfound

The survey was aimed at updating the study
of an ancient embankment structure, named Ar-
gine Passaora and referable to the category of the
so-called embankments-road (or embankments-paths), of
which there is other evidence in the Venice La-
goon? (fig. 3). These are multifunctional embank-
ment structures, mostly varying in width between
2 and 4 m which in some cases has been recog-

2 Fozzati, Toniolo 1998; Rosada, Zabeo 2012: 247-250;
Canal 2013: 59-60, passim; Felici 2016: 209-212; Zabeo
2016; Asta, Medas 2023: 68-72, 76-81, 137-139.
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geological section of Fig. 2a (P.M. and S.P. processing).
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Tig. 3. Location of the survey area in the Venice lagoon and detail of the position of the embankment in the Passao-
ra channel. The continuous yellow line indicates the section identified on the bottom of the channel, the dashed line
its probable development towards the west, identified by means of metal probe survey and coring under the shallow
area and under the sandbar (S.M. processing based on GoogleEarth).

nized to be over 100 m long. In many ways still
enigmatic, these structures are very important for
the study of the ancient lagoon territory and its
anthropic landscape, in relation to the manage-
ment and exploitation by man, the subdivision,
delimitation and regimentation of water spaces,
and the contextual and probable use as dry con-
nection routes between islands, islets and other dry
land (hence the name ‘embankment-roads’). From
a structural point of view, they are composed of
two parallel wooden retaining walls, made with
only piles or with piles and planks, between which
there is a compaction of earth, mud and re-used
materials functional for stabilization and drainage.
These are mostly fragmentary bricks, whole or sec-
tioned amphorae arranged in a vertical position®,

* So in a similar way to drainage and reclamation works

(Cipriano, Mazzocchin 2020).

fragments of amphorae, common and fine pot-
tery, remains of worked stone elements, unworked
stones and pebbles.

An archaeological underwater investigation
was carried out on the Passaora embankment
in autumn of 2003, as part of the archaeologi-
cal assistance works involving the wide area of
mudflats and sandbanks adjacent to the Passaora
channel, on the inner lagoon side of Sant’Erasmo
island, where other sites referable to ancient em-
bankment structures were identified (Medas et aliz
2023). This embankment presents an approxi-
mately east-west orientation (precisely 100° - 280°
compass), transversal to the channel, developing
from the western bank of the channel itself and
continuing eastwards for a maximum length of
approximately 12 m and with an average width
of around 2 m (Medas et alie 2023: 35-38) (fig. 4).

The structure, which emerges a few centimeters
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Fig. 4. Planimetric survey of the remains of the ancient embankment (2003) and the eastern boundary, towards the
channel centre, where scattered terracotta finds were identified in 2023 (dotted line on the right) (S.M. survey, V.

Gotivola graphic).

above the channel bottom, has been identified at
depths between -2 and -2.30 m MSL* in the west-
ern section, the one closest to the bank. Proceed-
ing towards the eastern end, i.e. towards the chan-
nel centre, where erosion is greater because the
dynamic energy developed by the tidal currents is
stronger, these gradually increase to around - 3.50
m. The structure has been preserved at a residual
level and was composed of the discontinuous re-
mains of the two wooden walls, made of piles and
planks fixed vertically in the mud, and of a com-
paction consisting mainly of fragmentary bricks
(mostly tiles with fins).

The specific targets of the 2023 campaign con-
cerned: 1) check of conservation status of the em-
bankment structure twenty years after the previ-
ous survey; 2) in-depth study of the chronological
discrepancy between terracotta finds and wooden
samples, by taking new samples for laboratory
analyses; 3) check of the possible continuity of the
structure towards the west, i.e. towards the sand-
bar, by means of metal probe and manual coring;
4) analysis of the environmental context and of
the xylophagous organisms that cause the degen-
eration of the wooden elements emerging from
the bottom. The operating conditions were those

* MSL (Mean Sea Level) referred to the Altimetric Net-
work IGM Genova 1942, which is 23,56 cm higher than
the tidal zero of Punta della Salute 1897.

characteristic of lagoon channels and of the Pas-
saora in particular, with strong tidal current pro-
gressively increasing as one proceeds eastwards,
i.e. towards the channel centre. Underwater vis-
ibility was between 30 and 70 cm.

The problem of the chronological discrep-
ancy between the terracotta fill material and the
two wooden margins also affected the other sites
identified in the mudflats and sandbanks area of
Sant’Erasmo, where material all clearly attributa-
ble to the Early Imperial period was found to be as-
sociated with wooden poles of the Late Antique or
Early Medieval period, although it should be noted
that the 14C analyses were conducted on only one
wooden sample per site®. In fact, it seems difficult to
think of structures built ex-novo in late Antique or
carly Medieval times by using only ancient materi-
als — which had already fallen into disuse three or
four centuries before. As documented also for wet-
lands drainage and reclamation contexts, the reuse
of amphorae still intact or partially intact must
have taken place relatively close to the time when
they stopped being used. Radiometric analyses of
the three wooden samples taken in 2023 returned

> Pesavento Mattioli 1998; Antico Gallina 2011; Cipriano,
Mazzocchin 2020. On the other hand, there are exam-
ples of chronological coincidence between the finds of
the compaction and the wooden piles (Asta, Medas 2023:
76-81, 113-114, 121-125).
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Fig. 5. A) planks and wooden piles near the western end of the embankment, along the northern edge; B) terracotta
finds in the eastern sector of the embankment (in the foreground on the left, a fragment of a tile with fins); C) co-
ring in the shallow area; D) sandbar west of the channel, reading of a coring (S.M. photo, courtesy Soprintendenza
ABAP per il Comune di Venezia e Laguna).

a chronological range with extremes between the
second quarter of the 2" century AD and the first
half of the 6™ century AD (128-202 AD, 378-424
AD, 416-540 AD respectively)’.

The underwater survey showed that most of
the structure remained substantially well pre-
served compared to 2003, although eroding had
occurred towards the east end (fig. 5).

Since the ‘embankments-roads’ are structures
with a large longitudinal development, an inves-
tigation was carried out to check the westward
continuation of the recognised underwater sec-

¢ Dating by the ISOCORE laboratory, University of
Campania Luigi Vanvitelli (laboratory codes DSH12249-
12251_CE). The costs of the analyses were borne with
funds from the Superintendency ABAP for Venice Mu-
nicipality and the Lagoon.

tion. To this end, a survey with metal probe (Asta,
Medas 2023: 51-62) and coring (Mozzi, Primon,
supra) were carried out, which indeed revealed the
probable continuation of the structure towards
the west, under the sediments at the edge of the
channel and under the sandbar. The section of
embankment identified would therefore present
an overall length of at least 60 m and an almost
straight development, although, of course, only
the opening of excavation tests will allow certain
findings to be made.

S.M.

Environment, flora and fauna

The environment in the Passaora channel is
exposed to a strong tidal current. The sediment
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Fig. 6. Flora and fauna of the sediment. A) sediment, br = gastropod Bittium reticulatum, mp = marine phanero-
gam; B) galleries and calcareous tubes of the bivalve mollusc Lyrodus pedicillatus and/or Teredo navalis; G) bivalve
mollusc Pholas dactylus in the gallery; D) bivalve mollusc Pholas dactylus (B.M. photo, courtesy Soprintendenza
ABAP per il Comune di Venezia e Laguna).

is sandy-muddy with a high amount of shelly de-
tritic material, mainly composed of whole and
fragmented mollusc shells, and organic material,
deriving from pieces of wood, including those of
the ancient bank structure, and leaves of marine
phanerogams Cymodocea nodosa (Ucria) Ascher-
son, 18707 and the genus {ostera (fig. 6A). Flora
and fauna of the sediment is typical of lagoonal
and brackish environments (Curiel, Rismondo
2009; Tagliapietra, Minelli 2009). Among the
other organisms, we found the green algae Ulva
ngida C.Agardh, 1823, the red algae of the ge-

Following the rule of the International Code of Zoologi-
cal Nomenclature (ICZN), the scientific binomial name
of the species is followed, on its first mention in text, by
the surname of the scientist(s) who first published the
name, and the year of publication (International Com-
mission on Zoological Nomenclature, 1999).

nus Gracilaria, the anemones (phylum Cnidaria),
the polychaetes (Phylum Annelida) of the family
Terebellidae, amphipod crustaceans, the gastro-
pod mollusc Buttium reticulatum (da Costa 1778), the
echinoderms of the class Ophiuroidea.

In the wooden parts of the ancient embank-
ment structure, clear signs of erosion by xylo-
phagous organisms that dig into the wood creat-
ing galleries and causing the deterioration of the
wooden structure, were observed. The sediment
next to the wooden posts was covered with pieces
of wood coming from the posts, in which there
were long and dense galleries lined by the calcar-
eous tubes of the bivalve molluscs of the family
Teredinidae, Lyrodus pedicillatus (Quatrefages 1849)
and/or Teredo navalis Linnaeus, 1758, well known
wood borers (Borges 2014) (fig. 6B). However, no
living organisms of these species were observed.
Furthermore, in the posts protruding from the
sediment, large galleries excavated by the bivalve
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mollusc Pholas dactylus Linnaeus, 1758 were ob-
served (fig. 6C-D). The largest living specimens
were 8 cm long with a diameter of 3 cm, while
the diameter of the holes dug in the wood were
approximately 3.5 cm. Pholas dactylus 1s a mollusc
distributed along the north-eastern Atlantic coast,
in the Mediterranean and the Black Sea (Lopez
et alu 2021). Historically, this species had a wide
distribution range, but is now rare, due to habitat
destruction and pollution, and overexploitation
by humans for food and as fishing bait. The spe-
cies 1s highly protected and included in the Bern
and Barcelona Conventions. In addition to being
an important ecosystem engineer, this species has
great cultural and archaeological importance and
could be used as an indicator species. Pholas dacty-
lus can be frequently found in the Venice lagoon

(Russo 2017).

B.M.

Conclusion

As for the problem of chronology, the new ra-
diometric analyses confirm the long lasting life of
the Passaora embankment, probably built between
the 1* and 2™ century AD (as seem documented
by the scarce fragments of amphorae and pottery
found) and with continuation of use until the 5®-
6™ century AD; a continuation which determined
the maintenance and progressive renovation of
the wooden retaining walls. The situation is sim-
ilar to that of the other sites investigated under
the mudflats and sandbars of Sant’Erasmo. Also
in this case the evidence of use continuation re-
fers basically to the radiometric dating of wooden
samples, because amphora and pottery fragments
substantially refer to the installation chronology
of the structures in the early Imperial Age (at least
referring to excavation tests with a good sample of
finds useful for dating), while there is no, or is very
uncertain, the presence of late antique or early
medieval finds. It seems like the inner core of the
structures, the compaction, had not been refilled
with soil and reused materials over the centuries
following the first installation; or that it had been
refilled with soil no-containing reused materials or
with a very low material percentage, which would
explain the difficult of its clear identification. In
essence, it seems that the structures core remained
fundamentally that of the early Imperial Age, per-
haps because it was stable enough not to require
major maintenance works, which instead was pe-
riodically necessary to preserve the wooden walls

from consumption due to erosion, rotting and at-
tack by xylophagous organisms.

S.M.

Acknowledgements and institutional collaborations

The investigations was carried out under min-
isterial permission (DGABAP 47-2022, MIC SA-
BAP VE LAG UO2 | 16/02/2023 | 0003075-P.
Prot. n. 0000197 del 17/02/2023). Operational
support in the field, both technical and logistical,
was provided by Archeotecnica S.rl. of Venice,
the specially appointed underwater works compa-
ny (technical underwater operators Eros Turchet-
to, Nicolo Turchetto, Massimo Sinibaldi, Rocco
Sinibaldi). Federico Orsacchi, then a student at
the Department of Cultural Heritage, master’s
course in Archaeological, Artistic and Landscape
Heritage, collaborated on the activities.

References

Ammerman, A.J., McClennen, C.E., De Min,
M., Housley, R., 1999. Sea-level change and the
archaeology of early Venice, Antiguity 73: 303-312.

Antico Gallina, M., 2011. Strutture ad anfore:
un sistema di bonifica dei suoli. Qualche parallelo
dalle Provinciae Hispanicae, AEspA 84: 179-205.

Asta, A., Medas, S. (con contributi di Bon, M.
et alin), 2023. Passaggi a Nord-Est. Antichita sommerse
nella laguna di Venezia, Mantova: SAP Societa Ar-
cheologica.

Bondesan, A., Meneghel, M. (a cura di), 2004.
Geomorfologia della provincia di Venezia. Note tllustrative
della carta geomorfologica della provincia di Venezia, Pa-
dova: Esedra.

Borges, L.M.S., 2014. Biodegradation of wood
exposed in the marine environment: evaluation
of the hazard posed by marine wood-borers in
fifteen European sites, International Biodeteriora-
tion and Biodegradation 96: 97-104 (doi: 10.1016/j.
ibiod.2014.10.003).

Canal, E., 2013. Archeologia della laguna di Vene-
zia, 1960-2010, Verona: Cierre.

Cipriano, S., Mazzocchin, S., 2020. Sistemi
di bonifica con anfore in area nord adriatica in
epoca romana, in M.S. Busana, E. Novello, A. Va-
cilotto (a cura di), Archeologi nelle terre di bonifica. Pae-
saggl stratificati e antichi sistemi da riscoprire e valorizzare,
Padova: CLEUP: 121-133.

Curiel, D., Rismondo, A., 2009. Vegetazio-
ne sommersa, in A. Minelli, S. Ruffo, F. Stoch (a



Underwater Archacological Investigations in the Passaora Channel, Venice Lagoon 125

cura di), Lagune, estuari e delta: una frontiera fra mare
¢ fiumi (Quaderni Habitat 23), Udine: Ministero
dell’Ambiente e della Tutela del Territorio e del
Mare, Museo Friulano di Storia Naturale, Comu-
ne di Udine: 25-38.

Felici, E., 2016. Nos flumina arcemus, derigimus,
avertimus. Canali, lagune, spiagge e porti nel Mediterraneo
antico, Bari: Edipuglia.

Fozzati, L., Toniolo, A., 1998. Argini-strade
nella laguna di Venezia, in S. Pesavento Mattioli (a
cura di), Bonifiche e drenaggi con anfore in epoca romana:
aspetti tecnict e topografict (Atti del Seminario di Stu-
di, Padova 19-20 ottobre 1995), Modena: Franco
Cosimo Panini Editore: 197-208.

International Commission on Zoological No-
menclature, 1999. International Code of Loological
Nomenclature online (4™ ed.). The International Trust
for Zoological Nomenclature (https://www.iczn.
org/the-code/the-code-online/).

Lopez, S., Miralles, L., Arias, A., Turrero, P,
Micu, D., Borrell, Y,J., 2021. Mitochondrial DNA
analysis reveals gene drift and structuring in the
declining European piddock Pholas dactylus
(L., 1758) confirming high vulnerability, Regio-
nal Studies in Marine Science 43 (doi: 10.1016/j.
rsma.2021.101688).

Medas, S., Cipriano, S., Martinelli, N., Pri-
mon, S., Mozzi, P, Lezziero, A., Turchetto, E.,
Zanetti, P, 2023. Strutture arginali antiche e pae-
saggio lagunare presso I'isola di Sant’Erasmo, la-
guna di Venezia, Rd4 47: 31-53.

Mozzi, P, Primon, S., 2023. Evoluzione geo-
morfologica della Laguna nord di Venezia. Inqua-

dramento delle problematiche e stato dell’arte, in
Asta, Medas 2023: 25-41.

Pesavento Mattioli, S. (a cura di), 1998. Bonifi-
che e drenaggt con anfore in epoca romana: aspetts tecnici e
topografict (Atti del Seminario di Studi, Padova 19-
20 ottobre 1995), Modena: Franco Cosimo Panini
Editore.

Rosada, G., Zabeo, M., 2012. ...stagna...in-
rigua aestibus maritimis. Sulla laguna di Venezia
ovvero su un comprensorio a morfologia variabile,
Histriadnt 21: 241-262.

Russo, P, 2017. Lagoon malacofauna: results
of malacological research in the Venice Lagoon,
Bollettino Malacologico 53: 49-62.

Serandrei Barbero, R., Albani, A., Bonardi,
M., 2004. Ancient and modern salt marshes in the
Lagoon of Venice, Palacogeography, Palaeoclimatology,
Palaeoecology 202: 229-244.

Serandrei Barbero, R., Albani, A., Zecchet-
to, S., 1997. Palaecoenvirnmental signifcance of a
benthic foraminifera fauna from and archaeologi-
cal excavation in the Lagoon of Venice, Palacogeo-
graphy, Palaeoclimatology, Palaeoecology136: 27-34.

Tagliapietra, D., Minelli, A., 2009. Inverte-
brati acquatici, in A. Minelli, S. Ruffo, . Stoch (a
cura di), Lagune, estuari e delta: una frontiera fra mare
¢ fiumi (Quaderni Habitat 23), Udine: Ministero
dell’Ambiente e della Tutela del Territorio e del
Mare, Museo Friulano di Storia Naturale, Comu-
ne di Udine: 39-62.

Zabeo, M., 2016. Construire dans I’eau:
aménagements antiques a interpréter dans la la-

gune de Venise, RANarb Supplément 44: 279-290.






