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Abstract

One of the fundamental premises on which the successful function of harbours as centres of
commerce and interaction is based is their ability to accommodate and handle ships and
their cargoes. This is especially the case during periods in which seaborne trade and travel
acquire a major role like the Hellenistic and Roman ones. But, despite the important
developments in the study of the harbours of the period, their operation as ship havens and
the practicalities of ship and cargo handling have largely eluded the attention of previous
scholarship that has addressed the operation of ancient harbours mainly through their
history and architecture. The primary aim of this thesis is to understand the harbours of the
Hellenistic and Roman Aegean vis-a-vis their relationship with ships and seamanship and the
practical issues related with it. In order to do so | approach harbours ‘through the eyes of the
mariners’, devising a new methodology that combines data on ship typology, size and
handling with the reconstruction of the three harbours chosen as case studies (Delos,
Lechaion and Kenchreai). By employing this methodology | address, in an innovative and
inclusive manner, the relationship of harbours with ship and cargo traffic, an essential
practical aspect of their operation that largely dictated their function and development.

Through the combined study of ships and harbours a complicated image of versatility
appears. The three case study harbours were in their majority small, shallow and exposed
areas, often fragmented into various smaller anchorages. They were also related with sandy
beaches, ideal for the accommodation and beaching of small vessels and lighters but not of
ships of medium and large capacity. Docking facilities were few, exposed and most probably
reserved for stone and marble cargoes. Anchoring in the open and employing lighters was
most likely the main method of using these harbours, allowing ships to sail more easily from
and to harbour basins, change anchorages and avoid the entanglement in small and often
cramped spaces. Harbour works in the sea were few as well as technologically simple, with a
focus on the creation of monumental commercial infrastructures on land instead.
Functionality and adaptability were the main elements in the operation of the harbours
studied, which despite their relative simplicity still functioned perfectly as commercial
centres, marketplaces and maritime facades of cities, states and regions.

The successful application of the methodology of this thesis to the case study
harbours highlights the possibilities it has concerning the better and more inclusive
understanding of harbours as human spaces. It also underlines its dynamics as a
methodological tool that can be applied in other contemporary sites, historical periods and

different geographical regions.
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Fig.3.43. Cross-section of the Delos’ Merchant Harbour in antiquity (drawing by the author).

Fig.3.44. Plan of the “Magasin de colonnes” building with the “magasins” facing the sea and the
ancient quay highlighted by the author (Jardé 1906).

Fig.3.45. One of the mooring or boundary stones of Delos’ Main Harbour located today in the area of
Phillip’s Portico. Left: photograph of the stone as published by Duchéne et al. (2001,
PI.XXXI.2). Right: reconstruction of the stone as part of an enclosure (drawing by the author).

Fig.3.46. Map of ancient Corinth and Lechaion. The main roads, the city walls and the long walls
connecting the two sites are included (drawing by the author).

Fig.3.47. Satellite photograph of ancient Lechaion (source: Google Earth).

Fig.3.48. The first plan of Lechaion’s harbour, published by Georgiades (1907, PLl). A plan of the
Western Mole (top right), the Entrance Channel wall (middle right) and of the quays of the
Inner Harbour (bottom right) are also included.

Fig.3.49. Plan of Lechaion’s harbour published by Paris (1915, Fig.1). The plan is largely based on
Georgiade’s map (Fig.3.48) with minor additions, which basically include the suggested
reconstruction of the Outer Harbour’s basins.

Fig.3.50. Aerial photograph of Lechaion from the east (OLHP).

Fig.3.51. Inner Basin 1 of Lechaion’s Inner Harbour seen from the south and towards the Entrance
Channel. The stone quay is visible in the foreground (photograph by the author).

Fig.3.52. Corinthian coin of 177-192 CE with a possible depiction of Lechaion’s lighthouse
(Miinzkabinett der Staatlichen Museen zu Berlin, 18261364).

Fig.3.53. Map of Lechaion. The map is based on the maps published by Theodoulou (2002, Fig.11),
Mourtzas et al. (2014, Fig.2) and Giingor & Lovén (2018, Fig.4), as well as on the study of the
aerial photographs published by the LHSP for the location of the Roman Basilica (drawing by
the author).

Fig.3.54. Aerial photograph of the Western Mole of Lechaion’s Outer Harbour. The red square
indicates the possible foundation of a tower or a lighthouse (OLHP).

Fig.3.55. Aerial photograph of the Middle Mole of Lechaion’s Outer Harbour. The excavation trench
is visible at the mole’s western facade (OLHP).
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Fig.3.56. A reconstruction of the form the Outer Harbour of Lechaion during the early Roman period
according to the scenario of the ancient seabed being at the same level as the modern one
(drawing by the author based on Mourtzas et al. 2014, Figs.2 & 9b and Gungér & Lovén 2018,
Fig.4).

Fig.3.57. A reconstruction of the form the Outer Harbour of Lechaion during the early Roman period
according to the scenario that the ancient seabed was 2 m lower than the modern one
(drawing by the author based on Mourtzas et al. 2013, Figs.2 & 9b and Gungér & Lovén 2018,
Fig.4).

Fig.3.58. Cross-section of Lechaion’s Outer Harbour coast in Outer Basin 1, west of the Middle Mole,
based on the reconstructions suggested in Figs.3.55 & 56. A: The seabed as it is today. B:
Reconstruction of the coast in antiquity, according to the scenario in which the ancient
seabed coincides with the modern one. C: Reconstruction of the coast in antiquity, according
to the scenario in which the ancient seabed was two metres lower than the modern one
(drawing by the author).

Fig.3.59. Aerial photograph of Outer Basin 3 of Lechaion’s Outer Harbour during excavation. View
from the west (OLHP).

Fig.3.60. The early medieval caissons of Lechaion’s caisson mole during excavation (©OLHP).

Fig.3.61. View of Acrocorinth from the area of Lechaion’s Inner Harbour. The ruins visible most
probably belong to the quay south of inner Harbour Basin 1 (painting by C. Rottman, 1847;
source: Wikimedia Commons).

Fig.3.62. Aerial photograph of the ‘island’ structure in Lechaion’s Inner Harbour after its recent
cleaning (left; © LHP) and a plan of the same structure (Shaw 1969, Fig.2).

Fig.3.63. A reconstruction of the form Lechaion’s Inner Harbour had during early Roman times
(drawing by the author).

Fig.3.64. A reconstruction of the form Lechaion’s Inner Harbour had during late antiquity (drawing
by the author).

Fig.3.65. Drawing of the merchant ship depicted on the funeral stele of Menophilos, found at
Lechaion (2™ century CE; Piteros 1999, hip de

Fig.3.66. A reconstruction of Lechaion’s Outer Harbour and of the various zones ships of various sizes
could use, according to the first scenario of its reconstruction (drawing by the author).

Fig.3.67. A reconstruction of Lechaion’s Outer Harbour and of its possible use by ships of various
sizes, according to the first scenario of its reconstruction (drawing by the author).

Fig.3.68. A reconstruction of Lechaion’s Outer Harbour and of the various zones ships of various sizes
could use, according to the second scenario of its reconstruction (drawing by the author).

Fig.3.69. A reconstruction of Lechaion’s Outer Harbour and of its possible use by ships of various
sizes, according to the second scenario of its reconstruction (drawing by the author).

Fig.3.70. Reconstruction of the seaward facade of the moles of Lechaion’s Outer Harbour according
to the first (A) and the second (B) scenario of reconstruction (drawing by the author).
Fig.3.71. A reconstruction of Lechaion’s Inner Harbour during the Roman period and of its possible

use by ships of various sizes (drawing by the author).

Fig.3.72. The area of Lechaion’s Western Mole during an autumn tempest (photograph by the
author).

Fig.3.73. Possible pattern of the ways cargoes could be moved from the harbour of Lechaion towards
Corinth (drawing by the author).

Fig.3.74. Map of Corinthia and of the Isthmus area (drawing by the author).
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Fig.3.75. The harbour of Kenchreai seen from the north (photograph by the author).

Fig.3.76. Satellite photograph of Kenchreai harbour (source: Google Earth).

Fig.3.77. Plan of Kenchreai harbour as it is today. The plan is based on the maps of the ancient
remains and topography published by Scranton et al. 1978 and the plan of the “Threpsiades”
complex published by Heath et al. 2015, Fig.2 (drawing by the author).

Fig.3.78. Corinthian coin of the Antonine period with a representation of Kenchreai harbour
(Hohlfelder 1970, P1.80a).

Fig.3.79. Stratigraphic cross-sections in the harbour basin of Kenchreai. A: Southern Pier. B: Central
Quay (drawings by the author based on Scranton et al. 1978, Pls.13 & 22).

Fig.3.80. Reconstruction of the harbour and city of Kenchreai in the 2" century CE. Plan based on the
maps and plans published by Scranton et al. 1978. The urban planning also follows the
suggestion of the same publication, which is based on trenches excavated in the whole area.
A minor alteration to the city plan has been added, following the data supplied by the
“Threpsiades building” excavation (Heath et al. 2015) (drawing by the author).

Fig.3.81. Plan of the ancient buildings excavated at Kenchreai harbour’s northern side, next to the
Northern Mole. The quays of the mole are visible, as well as the early medieval tower at the
building’s southern end (source: ASCSA).

Fig.3.82. Plan of the ancient remains excavated and documented in the area of the Southern Mole
and Pier (Shaw 1967,Fig.3).

Fig.3.83. The wooden remains of a shipwreck or a wooden pier structure at the area of the Southern
Pier (Shaw 1967, Fig.4l).

Fig.3.84. Excavation plan of the Central Quay of Kenchreai (top) and cross-section of the trench in
front of the quay (bottom; Scranton et al. 1978, Figs.21-2).

Fig.3.85. Artistic reconstruction and cross-section of Kenchreai’s Southern Mole and Pier and
warehouse complex (Scranton et al. 1978, front piece).

Fig.3.86. Reconstruction of the harbour of Lechaion with colour indications of the various areas
approachable by ships of various capacities (drawing by the author).

Fig.3.87. Reconstruction of the harbour of Lechaion with indications of its possible use by ships of
different size (drawing by the author).

Fig.3.88. The two different reconstructions of the Southern Pier, with indications of the ships that
could approach it. A: Reconstruction of the height of the pier and the depth of the sea
bottom according to the suggestion of Scranton et al. 1978, PI.13. B: Reconstruction of the
height of the pier and the depth of the sea bottom according to the hypothesis that the pier
was at the same height as the Central quay (drawings by the author based on Scranton’s
plan).

Fig.3.89. Cross-sections of Kehcnreai’s Central Quay as it was in antiquity (drawing by the author).

Chapter 4

Fig.4.1. Comparative plans of the three case study harbours as they were in antiquity and placed in
the same scale (top: Delos’” Main and Merchant Harbours, middle: Lechaion, bottom:
Kenchreai (drawing by the author).

Fig.4.2. The evolution of the ancient harbours of Miletus (Brickner et al. 2014, Fig.10).

Fig.4.3. The ancient harbour and coastline evolution of Elaia (Seeliger et al. 2018, Fig.9).

Fig.4.4. Plan of the city and the harbour of ancient Ostia. The shading represents suburban
settlemtnt area revealed by the recent geophysical survey (Keay 2012b, Fig.2.6).
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Fig.4.5. Plan of the city and the harbours of Patara (Kogak 2019, Fig.2).

Fig.4.6. Plan of the city and consecutive harbours of Hellenistic-Roman Ephesus (the names of the
harbours added by the author; Landstatter 2016, Abb.22).

Fig.4.7. Plans of the harbours of Halicarnassus (left; Ozdas & Kizildag 2019, Fig.1d) and Kos (right;
Bouras 2014, Fig.2).

Fig.4.8. Tufa substratum scouring marks Roman dredging operations at the harbour of Naples
(Morhange & Marriner 2010, Fig.4A).

Fig.4.9. Schematic plans of the possible use of Delos’ Gourna quay (top) and of Lechaion’s moles
(bottom) by ships of medium and large capacity (drawing by the author).

Fig.4.10. Schematic reconstruction of the ways beaching could be employed in the case study
harbours. In Lechaion the two scenarios concerning the Outer Harbour’s depth are shown
(drawing by the author).

Fig.4.11. Map of the harbour sites where the ROMACONS project took concrete cores (black dots;
drawing by the author based on Brandon et al. 2014, Fig.3.2).

Fig.4.12. Artistic reconstruction of the method employed for the construction of the ashlar mole of
Amathus harbour (http://www.hellenicaworld.com/Greece/Technology/en/Ports.html).

Fig.4.13. Artistic reconstruction of Delos’ Main Harbour during the late Hellenistic period (drawing by
the author).

Fig.4.14. Artistic reconstruction of the harbour of Kenchreai during the Roman period (drawing by
the author).

Fig.4.15. Artistic reconstruction of the harbour of Lechaion during the Roman period (drawing by the
author).

Fig.4.16. Plan of Delos’ Main Harbour with colour indications of the use of its surrounding open
spaces (drawing by the author).

Fig.4.17. Plan of Kenchreai’s harbour with colour indications of the use of its surrounding open
spaces (Drawing by the author).

Fig.4.18. The centuriation and road grid system of Corinthia and Sicyonia after its completion in the
1st century CE (Romano 2010, Fig.10).

Fig.4.19. Aerial photograph and plan of the Hadrianic horrea of Patara (Kogak 2019, Fig.4).

Fig.4.20. Artistic reconstruction of Delos” Merchant Harbour (drawing by the author).

Fig.4.21. Artistic reconstruction of the agora of Theophrastos, Delos, as seen from the sea and as it
would have looked in the early 1st century BCE (drawing by the author).

Fig.4.22. The Roman harbour area of Ephesus (right) with artistic reconstructions of the two
monumental gateways leading towards the harbour basin (left; indicated by the numbers 2
and 3 on the other plan (Bouras 2012, Fig.2).

Fig.4.23. A hypothetical reconstruction of Lechaion’s lighthouse (drawing by the author in Glingér &
Lovén 2018, Fig.6).
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1. Introduction

Harbours are amongst the most important and remarkable human structures and spaces.
They play a crucial role as major centres of exchange and interface and nodal points in
commercial, cultural and political networks. As such, they provide a unique insight into their
contemporaneous world by connecting different aspects of human life and especially in
regions and time periods in which human interaction via the sea acquires great importance.
This study deals with such a region, the Aegean Sea, and focuses on the Hellenistic and
Roman period, during which seamanship, maritime trade and mobility grew to
unprecedented levels and became a very important feature of the lives of contemporary
people.

A key aspect of the function of harbours throughout their history is that their
successful operation is fundamentally dependent on ships and seamanship. The form and
number of the ships that a harbour is required to accommodate and its ability to do so is
what largely dictates its importance and allows harbours to develop into significant
commercial and urban centres. In turn the natural and artificial configuration of harbours
dictates the form and size of ships that can use them and the methods mariners will employ
for this. This mutual dependability between harbours and ships constitutes a major field of
research that can shed light not only on the operation and evolution of harbours but also on
more general aspects of contemporary commerce, technology and architecture in a way that
has not yet been exploited in its full potential by scholarship. This study examines Hellenistic
and Roman harbours of the Aegean in relationship to the ships and cargoes they served, and
the role this relationship played in their operation and development. This is done by
creating and applying a new methodology based on the principle that harbours are built and
operated to predominantly serve ships and their cargoes. The methodology devised includes
the use of quantitative methods and introduces the synthesis of a much wider and more
inclusive variety of data, handling them through new and up-to-date illustrative methods
and the creation of reconstructions of the three case study harbours. In the following pages |
will present the main research question and aims of my research, review previous
scholarship and highlight the gaps my study covers, and finally thoroughly outline the
methodology that has been devised and will be applied, as well as the datasets that are

used.

16



This study would have not been possible without my participation in the recent
archaeological projects in two of the case study harbours, Delos and Lechaion. Through my
active involvement in these projects, | had the unique opportunity not only to gain a
personal view of the harbour sites but also to have access to new finds and results of the on-
going research, which, although not included in this thesis unless already published, allowed
me to gain a unique understanding of the two sites and to formulate my research
accordingly, participating in the on-going discussions over the original form of each harbour
and the new finds. These discussions functioned as an indispensable foundation on which |
developed my own research by basing it on a very good understanding of such a unique site

and associating ships and seamanship with this improved knowledge of the harbour.

1.1. The research question and the aims of this study

As noted above, this study targets the Hellenistic and Roman harbours of the Aegean vis-a-
vis contemporary ships and seamanship. It concerns the relationship of these harbours, of
which three have been chosen as case studies (Delos, Lechaion and Kenchreai), with
contemporary ships and seamanship and the different ways in which ships as well as their
cargoes were handled within them. Consequently the primary aim of this research is to
understand the rapport between harbours and the ships that used them, as well as the
cargoes these ships carried and, at a subsequent second level, its ramifications in
contemporary commercial networks, economy, architecture and urban planning of the cities
related with them. My study combines various different aspects of harbour and ship
archaeology (Fig.1.1): the configuration of ships, seamanship and harbour environments and
the various features of ship and cargo handling within the case study harbours (capacity,
circulation, methods of accommodating ships and dealing with the handling of cargoes of

various types).
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Ship draft

Harbour depth/space

Fig.1.1. Schematic presentation of the various aspects of ship and
harbour configuration that relate to this study’s research question.

The primary aim of this study is achieved through the creation and application of a
new inclusive methodology that connects harbours with ships and seamanship, a
methodology largely missing from scholarship (see 1.3). This forms the study’s secondary
aim: to devise this new methodology, apply it and test it on specific harbours. Through
applying this methodology in the three case study harbours, its potential and dynamics are
explored and demonstrated. This serves to establish a new interpretation and study tool that
can be used both in other sites of the same period, as well as in sites that belong to other
regions and historical periods and comprises a very important outcome of this study, as this

can create a useful platform for future applications in scholarship.

1.2. Harbours as a source of information

Harbours serve various needs and have a multi-levelled function, from centres of
seamanship and thriving markets to coastal settlements and monumental establishments.
Their importance lies, as it will be explained in the following lines, in this unique and

complex operation that unifies different aspects and functions.! This is why the study of

! Delano Smith 1979, 327; Karmon 1985; Rickman 1985; Rogers 2013; Reger 2016, 14; Feuser 2020, 2-6.
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ancient harbours, and especially of the ones belonging to the Hellenistic and Roman period,
is important and can add considerably to our understanding of the human past.

Harbours are built and operate in a specific geographical position, which essentially
constitutes a portal between the land and the sea, the hinterland and the foreland, but also
a nodal point in different commercial networks.? They also serve the requirements of a
given sea traffic and of the economy and people this relates to.? It is exactly for these
requirements their natural configuration is artificially enhanced in various degrees, often
rendering them some of the most complex and technically advanced structures of their
time.* Furthermore, and following their prominence as commercial centres described above,
they often become the maritime facade and main gateway of the cities, regions and states
they serve, being the first and last thing travellers and visitors experience when they reach
or leave a foreign land. Thus they regularly evolve into spaces where political ideas are
displayed in a unique ‘scenography’ through lavish and carefully planned monuments and
buildings.’ Finally, harbours as settlements are “autonomous realities”,® combining a variety
of functions and services (commercial, religious, recreational etc.), all related to the
reception and handling of ships, people and cargoes and develop a “nautical economy”’,
creating an indispensable link between the local populations and the outer world or foreland
as well as their own hinterland and fellow citizens.?

Through all these different roles and functions, harbours connect to every aspect of
contemporary society. This solidifies their importance as archaeological sites, which is
particularly the case for the harbours of the Hellenistic and Roman Mediterranean. This
“brilliant, crowded, lively age”® was marked by significant changes both in macro and micro
levels, especially in the economic sector,'® largely thanks to the unification of the
Mediterranean world that started under Alexander the Great and was completed with the

Roman Empire.’* The gradual Roman conquest of the Hellenistic East, despite the often

% Karmon 1985, 2-5; Horden & Purcell 2000, 392; Schorle 2011, 93-5.

3 Hopkins 1983, 85-96; Davies 2006, 78; Leidwanger 2013; Bouras 2016.
* Rostovtzeff 1941, 1042; Oleson 1988, 147; Morhange & Marriner 2010.
> Bouras 2008; 2014; Arnaud 2015a; Ugolini 2020; Feuser 2020, 305-19.
® Reger 2016, 12-5.

’ Gibbins 2001, 294-5.

8 Monge 2004, 229; Reger 2016, 12-5.

® Grant 1990, ix.

'® Archibald 2005, 1.

" Horden & Purcell 2000, 27; Chaniotis 2018, 10-30.
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accompanying by warfare and destruction (e.g. the obliteration of Carthage or Corinth by the
Romans and the sacking of Delos by Mithridates; see Chapter 3) not only did not disrupt the
financial development of the region but stimulated it even more.*? The general pacification
of the Mediterranean, the substantial rise of the population and the lack of borders made
the sheer volume of trade and exchange, often served by new, larger, and technologically
improved ship types, grow to unprecedented levels (see Chapter 2).** This brought new
demands to contemporary harbours, which were to serve a rising number of merchantmen
(often of great tonnage), variable types of merchandise (grain and other victuals, works of
art, enslaved people, marble etc.), as well as to house equally variable related facilities and
activities (shipyards, markets, storage facilities, lodging of ship crews and travellers, etc.).
The crowding of people around harbours and the importance they acquired turned many of
them into some of the most densely populated and monumental establishments of their
time, often under the generous patronage of powerful elites.** Old and new technologies
were employed in the construction and maintenance of harbours: along with the older
‘Greek’ technique of constructing ashlar quays on rubble foundations, or of casting blocks
from the surface of the water, the ground-braking technology of maritime concrete was also
introduced by Roman engineers. Extensive dredging was employed too from the Hellenistic
period onwards.*

Nevertheless, and despite the fact that there are various ways one can approach the
operation and development of Hellenistic and Roman harbours, the reason why they, as well
as essentially all harbours in human history, were primarily constructed, developed and
operated was the accommodation of ships and the handling of their cargoes. There is a
strong dialectic relationship between the physical form of a harbour (which is potentially
enhanced through human intervention) and the ships and cargoes it has to serve and
handle: the configuration of a harbour is what dictates the number, type and size of ships it
can accommodate and subsequently the types and quantity of cargoes that can be handled
there, or even the number, occupation and origin of people who dwell there. Accordingly,

the type and number of ships and quantity and kinds of cargoes a harbour is required to

'2 paterson 1998, 150; Temin 2013, 2.

3 Casson 1974, 121-2.

4 Ccasson 1971, 366-7; MacDonald 1986, 262; Bouras 2008; 2014; Oleson & Hohlfelder 2011, 814-6; Boehm 2018,
127; Feuser 2020, 311-2.

1> casson 1971, 367-8; Oleson 1988, 148; Rickman 1996, 285; Morhange & Marriner 2010; Brandon et al. 2021.
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serve dictates the way it operates, its evolution and the creation of various harbour works.*®
This is the reason why the research question of this study is so important and why answering
and creating a methodological framework for that can significantly promote the study of
harbours in general.

What becomes evident through the study of the data used here, which will be
elaborated in the following pages is that Hellenistic and Roman harbours of the Aegean and
of the Mediterranean in general were complicated and diverse spaces, whose configuration
and operation varied greatly according to specific conditions. Such conditions reflected the
variety of ships that frequented these harbours, which ranged from ‘mega-freighters’ of
more than 350 tons to small cabotage vessels of less than 20 tons, with a respectively
diversified draught and size. Cargoes also varied from bulk cargoes of victuals (oil, wine and
grain) to enslaved people, luxury items and stone or marble, according to the different
commercial networks harbours served. Correspondingly harbours did not follow a single
pattern of organization or development, their administrators carefully choosing the type and
extent of harbour works according to their different needs and resources. Even in the most
active harbours like Delos or Lechaion sea infrastructures were limited and many basins
remained shallow and minor in size, ideal for the use of small capacity vessels but not of
larger ones, which would anchor in the open and use lighters, the latter best served by the
extended shallow natural beaches found in all of the three case study harbours. A tendency
to avoid creating monumental and imposing, but expensive harbour works is apparent, in
favour of more functional infrastructures, often related with the creation of a ‘merchant-
friendly’ space on land through the construction of agoras and warehouses. The successful,
often proverbial, commercial development of the case study harbours and the cities they
served proves that the selection of such a way to handle ships and cargoes and administer
harbours was highly effective, consistent with the conditions of contemporary trade, as well
as with the abilities of contemporary ships. The former could make excellent use of every
coastal environment, employing different methods according to the conditions they met up

with.

% Boetto 2010, 112-3; Schorle 2011, 94-5; Zarmakoupi 2018b, 31-2.
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1.3. The research of Hellenistic and Roman harbours and ships

The study of Hellenistic and Roman harbours of the Mediterranean, despite being a
relatively new field, has progressed rapidly during the last century in a multitude of fields
and areas, with a corresponding number of finds, methodologies and approaches, many
directly related with the scopes of my study. It is therefore very important, before | proceed
with the examination and analysis of the data of my research, to have a clear and coherent
idea of its predecessors, to highlight important similar approaches, underline examples of
research that have operated as stimuli and case studies, and to clarify the gaps that my

study aims to cover.

1.3.1. Discoveries and methodologies

Early scholarship on the ancient harbours in
the Mediterranean has been characterised,
not surprisingly, by an antiquarian
approach, which deeply influenced its
development for many decades. This was
related both to the general lack of interest
of scholars in the ancient economy and
seamanship, as well as to their inability to
practically access and comprehend the
harbours that were, in their great majority,
submerged.17 Similarly ancient ships were

virtually unknown, ship studies based on

indirect  written and  iconographical
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evidence.

especially the best-preserved Roman
Fig.1.2. The arched mole at Puteoli. Engraving of

concrete ones (Fig.1.2), were aptly noted by 1768 by Paoli (Blackman 1982b, Fig.7).

v Although the heavy diving gear or copper hat equipment was standard by the middle of the 19" century and
employed in a variety of underwater operations, including the salvaging of antiquities, it remained
cumbersome, difficult to handle and potentially dangerous and no archaeologist ever attempted to use it. It
was a pioneering ‘amateur’ clergyman, Reverand Odo Blundell in the crannogs of Scotland (1910) who

y ventured in diving himself, decades before any trained archaeologist would do it (Muckelroy 1978, 11-3).

Torr 1895.
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antiquarians since the 16" century,’® but the harbours’ role as commercial centres was not
fully appreciated, with research mostly focusing on the recovery of works of art.”° Even
when certain harbours were incorporated in general, often very meticulous, archaeological
surveys (e.g. Piraeus, Mytilene and Lechaion),” they were seen as annexes of coastal cities
and not as independent sites. It was naval surveyors and engineers who first encountered
and documented harbour remains during their work (e.g. Béla Gerster at Lechaion and
Kenchreai or Gaston Jondet at Alexandria).?” But although important topographical data was
collected, especially in sites that were to be heavily affected by modern development,
engineers had no interest or the background to further study the configuration and function
of these harbours.

The first inclusive studies of ancient harbours appeared around 1900, initially by
geologists who used ancient structures to date geological coastal changes but were selective
and brief concerning the archaeology.”® In 1901 Robert Giinther made a pioneering study of
the coastal remains of Pausilipon near Naples, thoroughly documenting the local
geomorphology, ancient structures (villas, harbours) and finds and including comparative
iconographical parallels from Pompeian frescoes.?* The engineer Athanasios Georgiades
followed in 1907, with his study of six semi-submerged ancient harbours of Greece
(Lechaion, Kenchreai, Eretria, Anthedon, Larymna and Histiaia). Georgiades focused on less
monumental sites, compiling a plain but coherent account, including (unfortunately often

inaccurate; Fig.3.48) plans with bathymetric contours and the study of written sources.?

' The first detailed and rather accurate map of Portus was created by Antonio Labacco around 1550. Blackman
1982b, Figs.2 & 7; Morelli et al. 2011, 47, Fig.4.3

*° Travellers and antiquarians of the 18" century did not hide their disappointment when they visited
important ancient harbour cities and witnessed the lack of visible remains of their harbour works and
considered them lost for ever (Marriner & Morhange 2007, 138). On the early excavations at Portus, in
which antiquarians were mainly interested in undearthing works of art see Lanciani 1868; Dixon 2019, 17-
20.

> On the early surveys of Piraeus see Curtius et al. 1881-1900 and Graser 1872; on Mytilene see Koldeway
1890; on Lechaion see Skias 1907. It is noteworthy that Johann Graser developed innovative methods of
surveying submerged finds of shipsheds in Piraeus with relative accuracy from the surface by using a
floating measuring stick attached to weights at the sea bottom. However, he misinterpreted many remains
due to the lack of knowledge on similar sites (Lovén 2011, 17).

22 Gerster 1884, 225-6; Jondet 1916; Muckelroy 1978, 83-4. Jondet, lacking the knowledge of dating submerged
harbour works, erroneously considered the remains of Alexandria harbour Pharaonic and more precisely of
the time of Ramses Il (Jondet 1916, 72-3), whereas other contemporary scholars even suggested that it was
Minoan foundation (Weill 1919, 17-23).

% Negris 1904a, 1904b; 1907; Cayeux 1907.

** Gunther 1903; 1913.

> Georgiades 1907.
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The first thoroughly
archaeological approach to a
Hellenistic/Roman  harbour
was the article of Johannes
Paris on the harbours of
Delos in 1916 (Fig.1.3).
Following the first short study
of ancient remains recently

excavated by the French

School of Athens (Ecole

Fig.1.3. The “Pointe des pilastres” buildings during the 1909
excavations by Pdris (Duchéne and Philippe Fraisse in 2001, PI.XLI).
henceforward EFA) along the

francaise d'Athénes,

city’s western coast?® and including detailed bathymetric data collected by the French
Navy,?’ Paris was the first to target the maritime facade of Delos and to make a series of
innovative methodological suggestions. He divided the coastal zone into a series of basins
and treated harbours as distinct spatial entities and not as simple annexes of the
neighbouring city.?® Paris also combined archaeological, historical, and ethnographical data
in an approach that predated much later developments in scholarship, using evidence from
the nearby harbour of Mykonos (see 1.3.3).%° Following the same principles Paris also
published a briefer account on the harbour of Lechaion (1915) but did not conduct any
fieldwork of his own there.

The first effort for an inclusive study of all Mediterranean harbours from antiquity was
made by Karl Lehmann-Hartleben in 1923. In this long and scrupulous study the scholar
included all known ancient harbours of the Mediterranean and created a narrative of their
evolution from Prehistory to Roman times. He was the first to divide military from
commercial harbours and to underline the role of emporia (commercial harbours or trading
stations), whereas the Hellenistic and Roman period was discussed in two long chapters.*

Contrary to Péris’ approach, however, this seminal book lacked personal observation and

?® Ardaillon 1896.

* Duchéne et al. 2001, 33-9.

*® paris did not venture in any underwater exploration in Delos, but did organise a small land excavation on
what he believed was one of the silted basins of the harbour (Duchéne et al. 2001, 113-5).

*° paris 1916, Figs.4-7.

*% Lehmann-Hartleben 1923, 122-217; Daum et al. 2014.
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ERPEEN o i, e - LRy (AT
Fig.1.4. Excavations at the harbour of Lepcis ~ Fig.1.5. The North Mole of Portus during
Magna (Bartoccini 1958, PI.VIII). excavation (Testaguzza 1970, p. 87).

fieldwork, being mostly based on written evidence, and it overlooked issues such as
bathymetry and the handling of ships and cargoes®* and was also poorly illustrated.*

All these early studies of Mediterranean harbours in general, despite showing the
potential of further research, were greatly hampered by the reluctance of archaeologists to
dive and the inability of geologists to acknowledge sea level rise, an issue that was still
debated amongst specialists.*® Harbours were not included in field research, despite the fact
that the first shipwrecks were already being excavated (Antikythera and Mahdia),>* nor new
technologies were employed (with the exception of Antoine Poidebard’s underwater and

aerial surveys of several Levantine harbours).® It was actually the historians of the period

*! Rickman 1985, 103.

*? Blackman 1982a, 86.

**Blackman 1982a, 86. Although Phocion Negris had already suggested that a steady sea level rise had occurred
since antiquity his view was sternly rejected by Lucien Cayeux in 1907, 115-6; cf. Marriner & Morhange
2007, 142.

** Muckelroy 1978, 12-3.

*> The Jesuit father Antoine Poidebard was the first amateur archaeologist to employ hardhat divers, as well as
aerial photography in order to locate and document the remains of submerged harbours in modern Syria and
Lebanon, paving the way for all future research methodologies (Muckelroy 1978, 13; Denise & Nordiguian
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who ‘rediscovered’ harbours, especially those of the Hellenistic and Roman periods,
following the recent developments in the scholarship on ancient trade and economy. Martin
Charlesworth and Michael Rostovtzeff were the first scholars to explore the economic
history of the Hellenistic and Roman world, in which commerce and harbours played an
essential role. Rostovtzeff in particular underlined the importance of Hellenistic harbours as
competitive and monumental trading centres and suggested the first general classification
for them (see below 1.3.2).%°

The introduction of the SCUBA (Self-Contained Underwater Breathing Apparatus)
after World War Il allowed for the first time the undertaking of proper underwater surveys
and excavations and the study of submerged sites.>” A long series of organized surveys
explored and mapped the harbours along the North Africal coast, Apollonia, Athlit, Cosa,
Phaselis, Pyrgi and Halieis, amongst others.*® It is worth mentioning here the pioneering and
meticulous survey and subsequent study of the harbour of Apollonia in Libya by a team from
Cambridge University (1958-9), in which not the only the whole of the complex, double-basin
harbour was surveyed, but the first concrete evidence on sea level rise in the Mediterranean
was collected.*

The need to properly explore, study and date ancient harbours and the progress in
excavation and diving techniques made the first pioneering large-scale underwater
excavations possible. These included the Roman-period harbours of Caesarea Maritima
(since the 1960’s) and Kenchreai (1963-68), during which harbours were meticulously
surveyed, mapped and substantial parts of their remains excavated.’® Meanwhile land
excavations in silted harbours like Miletus, Ephesus, Portus and Lepcis Magna greatly

enriched the knowledge on the relationship between these harbours and the urban

2004). It is worth noting here that he is reported to have said in 1937 that “the sole object of our investigation
was to establish a method” (Blot 1996, 43; cf. Semaan 2018, 87). His work was continued by Honor Frost in
the 1960'’s.

% Charlesworth 1926, 76, 115-7; Rostovtzeff 1926; 1941, 1042-3, 1263-8.

¥ Shaw 972, 99-100; Muckelroy 1978, 78-81; Blackman 1982a, 86-90; Oleson & Hohlefelder 2011, 810

% On the first surveys of the harbours of the North African coast see Yorke & Davidson 1969; on Apollonia see
Flemming 1960; 1965; 1971; on Athlit see Linder 1967; on Cosa see Lewis 1973; MacCann 1979; McCann et al.
1987; on Phaselis see Blackman 1973; for Pyrgi see Oleson 1977; for Halieis see Jameson 1973.

3 Flemming 1961; 1965; 1971. The first research was followed by a French mission (1986-98), which largely
confirmed the conclusions reached concerning sea level rise and the configuration of the ancient harbour by
Flemming (Laronde & Sintes 1998; Sintes 2010).

2 0n the history of the excavations of Caesarea Maritima see Oleson 1989 and 1994 and on Kenchreai see
Scranton et al. 1978.
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environment of important “port-cities” (Figs. 1.4-5).* These studies, however, focused on
the architecture and monumentality of the harbours and did not include the handling of
ships and cargoes, despite the fact that the knowledge on ancient seamanship was
drastically improving thanks to the excavation of many Mediterranean shipwrecks (most of
them dating between the late Hellenistic and early Roman Imperial periods).*?

In the same period Honor Frost became the first maritime archaeologist to specialize
in harbours. Focusing on the Early Iron Age harbours of the Levantine coast and continuing
Poidebard’s research, she developed an interdisciplinary methodology by combining
geology, aerial photography and underwater photogrammetry in a meticulous
documentation of harbour remains both underwater as well as on land. Frost saw harbours
as “functional units” that combined all human activities along coastal zones, her pioneering
approach foreseeing much later developments in scholarship. * Meanwhile, taking
advantage of the increasing number of excavations of shipwrecks and harbours, most dating
to the Roman period, Lionel Casson in 1971 and Joseph Shaw in 1972 attempted syntheses
of archaeological discoveries and literary sources for the first time since Lehmann-Hartleben.
Both scholars provided contextualized, well-researched overviews of the subject of harbour
organisation and operation but did not address the important issues of harbour size, depth
and ship accommodation (see also below 1.3.3).* In the same years geologists finally
confirmed the steady rise of the sea level in the Mediterranean during the Holocene (1 mm

per year), marking the naissance of modern harbour geoarchaeology.*

* Bartoccini 1958; Testaguzza 1970; Blackman 1982a, 88. The term “port-city” was introduced by Karl Polanyi
in 1957, 54.

* Gianfrotta & Pomey 1981; Steffy 1994; Pomey & Rieth 2005; Pomey et al. 2012

3 Frost 1964; 1966; 1972. On the use of the term “functional units” see Frost 1966, 14. The impact of Frost’s
pioneering studies was not felt immediately, since many were published much later and her methodology
was not adopted by other researchers either in the Levantine coast or in other regions in the years that
followed. Frost never managed to organise an excavation in any of the harbours she studied and her
copious researches were cut short by the political unrest and the subsequent Lebanese Civil War during the
late 1960’s and restarted only after 1990 (Semaan 2018, 91-3). The results of her studies were largely
confirmed by later research (Carayon 2019, 103-4).

* Frost 1966, 14; 1973; Semaan 2018, 87-93; Carayon 2019, 85-7. Several general accounts appeared in other
important textbooks of the period but, although they did offer comprehensive accounts of harbour
archaeology, targeted very specific areas of study: Keith Muckelroy (1978, 75-84) focused on Phoenician
“proto-harbours” and cothons, Nicholas Flemming (1980) geological changes and sea-level rise and Piero
Gianfrotta and Patrice Pomey (1981, 312-26) Roman harbour works and piscinae fish tanks.

s Flemming & Czartoryska 1969; Flemming et al. 1971; Flemming 1971; 1980; cf. Marriner & Morhange 2007,
142. The confirmation of the sea level rise did, however, suggested by Flemming, not instantly solve every
issue in the ancient harbours’ configuration, as the later proved to be subject to specific regional conditions,
as well as siltation and dredging (Dalongeville & Fouache 2005; Morhange & Marriner 2010).
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An innovative approach to one of the most important harbours of the Hellenistic and
Roman Mediterranean was attempted in 1981 by the architect Alexandros Papageorgiou-
Venetas in his study of the urban environment of Hellenistic and Roman Delos. The author,
drawing upon the contemporary theories on urbanism and ekistics, used the latest mapping
and quantitative methods to assess the development of the ancient city, including its
maritime facade, which he considered an indispensable part of the urban fabric. But despite
the importance of the study the results were problematic: all of the evidence was taken
from earlier publications, which the author took for granted, and did not proceed from any
new fieldwork. Furthermore, little space was left for any detailed discussion of the harbours
(see also 1.3.3).%°

Towards the end of the 20™ century and although more harbours continued to be
surveyed and excavated, harbour archaeology progressed little in terms of methodology and
theory. It was the development of geoarchaeology that started delivering new and detailed
data on the form and development of ancient harbours, especially the silted ones, initiating
a series of very fruitful research projects that continue until today (e.g. in Portus, Tyre
Miletus, Ephesus and Utica).*” Another field that started emerging in the same period was
the study of the technology employed in harbour construction. David Blackman in 1982 was
the first to outline the three basic consecutive types of harbour technology (‘Phoenician’
rock-cut basins, ‘Greek’ rubble and ashlar moles and ‘Roman’ concrete moles and quays), a
division largely valid today and John Oleson in 1988 gave a clear but short overview of the
use of Roman maritime concrete in harbour construction.*

Another study of the harbours of ancient Delos in a more inclusive manner was
attempted by Hervé Duchéne and Philippe Fraisse in 2001. Mostly focusing on the Hellenistic
period, the book collected material concerning the harbours of the island, including
unpublished plans and excavation reports, in an ambitious effort to incorporate the whole

749

“harbour landscape”™ of the island into one narrative. However, and despite its richness in

*® For largely negative reviews of the book of Papageorgiou-Venetas on Delos see Scranton 1982 and Bruneau
1984. Amongst other, the author was heavily criticized for uncritically applying modern-era quantitative
methods in the study of an ancient city.

7 Raban 1985; 1988; Euzennat 1987; Mohrange 2000; Zaccaria 2001; Fouache 2003; Fouache & Pavlopoulos
2005; Marriner & Morhange 2007, 144; Millenhoff et al. 2009; Morhange & Marriner 2010; Delile et al.
2015a; 2015b; Kotarba-Morley 2015; Papatheodorou et al. 2015; Salomon et al. 2016.

“8 Blackman 1982a; 1982b; Oleson 1988; Rickman 1996; Blackman 2008b, 643-7; Wilson 2011b, 46-7.

* The term “harbour landscape” (“paysage portuaire”) was first introduced by Charles Picard in his study of
Roman harbour iconography in 1959.
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data, the publication remained

inconclusive: fieldwork was limited to

Romanarum | a brief underwater survey and small-

scale land excavations,’® whereas the

T2\, o : technology of the harbour works was
E A .
& ?\ S e A not discussed, nor were the
X T 2
sdian g 1o/ 5 . . . . )
- A : implications of ship accommodation
r ‘\ ,\‘ ‘6 \\-"» y/A— Capoduy/ly
- S5 - N and handling. No comparative

material from other harbours was
studied and no new suggestions about
the original form of the harbours were
N v proposed.

Around the beginning of the

v
Post-Trajanic Harbour m b

- 21" century and along with the
Fig.1.6. Map of the Portus and Ostia area in late

antiquity, according to latest archaeological and advantages in survey and geophysical

geomorphological researches (Keay et al. 2014, Fig.2). analysis methods the study of

Hellenistic and Roman harbours was enriched by a series of new methodological and
theoretical approaches. Seamanship and harbours became part of a wider innovative debate
over the economic history and archaeology of the period in a series of collective volumes.>
Commercial networks were explored through the diligent use of archaeological evidence
concerning specific geographical areas and case studies as well as more general subjects.*
Maritime technology, including both shipbuilding and harbour construction, was targeted, as
an essential part of economic and social history by the collective works of Damian Robinson,
Andrew Wilson, William Harris and Kristine lara.>® Specialised studies on ancient
Mediterranean seamanship by Pascal Arnaud and James Beresford also included its

relationship with anchorages and harbours, focusing, however, mostly on ship technology,

>0 Submerged remains of the “Great Mole” and of Skardanas bay were surveyed and sondages were carried out
at the area of the coastal warehouses/shops or “magasins”. For a review of the book of Duchéne and
Fraisse on Delos see Hellmann 2003.

> Bresson & Rouillard 1993; Gallina Zevi & Claridge 1996; Archibald et al. 2001; Scheidel & von Reden 2002;
Archibald et al. 2005; Scheidel et al. 2007.

>2 Malkin et al. 2009; Demetriou 2012; Schafer 2016; Constantakopoulou 2017; Leidwanger & Knappet 2018.

>3 Robinson & Wilson 2011; Harris & lara 2011.
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geography and climatic conditions.”*

Within this general scientific framework several collective volumes dedicated to
harbours were published, dealing with specific case studies as well as with more general
methodological and interdisciplinary issues.>> The monumentality and organization of
Hellenistic and Roman harbours of the Aegean and the Mediterranean in relationship to
urban spaces was studied by Catherine Bouras and Stefan Feuser.>® Other similar studies,
based on recent interdisciplinary fieldwork, were also published for harbours of Asia Minor
like Ephesus, Elaia, and Alexandria Troas.”” Mantha Zarmakoupi and Federico Ugolini dealt
with the iconography of Roman harbours in 2020. An important study of harbours in
relationship to the political interplay in the Roman period was made by Arnaud in 2015.
Other scholars targeted harbour networks. Bouras explored the harbour network of Roman
imperial period in the Aegean,>® Andrew Wilson, Katia Schérle and Candace Rice discussed
the division of the Mediterranean into two distinctive harbour networks (east-west), > whilst
the harbours of Portus/Ostia were thoroughly discussed in a series of publications (Fig.1.6),%
in which their form and function, as well as their relationship with their hinterland and
foreland was studied. The Roman maritime concrete technology was meticulously explored
by the Roman Maritime Concrete Survey (ROMACONS) project®’ that combined extensive
fieldwork data and experimentation with the study of written evidence. New classifications
of harbours were also devised in the same period by Nicholas Carayon and Chiara Mauro,
both focusing on their geophysical configuration,® whereas in 2013 Justin Leidwanger
explored a series of late antiquity Cypriot harbours that were not equipped with any
substantial harbour works, introducing the term “opportunistic harbours”.®® In 2011 Katia
Schérle, drawing upon earlier studies on historical geography,® suggested a hierarchical

scheme of the Roman harbours of the Tyrrhenian coast based on their size and importance.

>* Arnaud 2005; Beresford 2013.

>° Ladstitter et al. 2014; Preiser-Kapeller & Daim 2015; von Carnap-Bornheim et al. 2018.

*® Bouras 2012; 2014; Feuser 2020.

" On the harbour of Ephesus see Steksal 2014 and Ladstatter 2016, on Elaia see Pirson 2014 and Feuser et al.
2018 and on Alexandria Troas see Feuser 2009; 2011.

*® Bouras (2008; 2016).

** Wilson et al. 2012).

60 Keay 2010; Boetto 2010; Keay & Boetto 2010; Keay & Paroli 2011; Keay 2012; Germoni et al. 2018.

®! Brandon et al. 2005; 2014,

62 Carayon 2008; Mauro 2017.

63 Leidwanger 2013, 221.

® Karmon 1985; Horden & Purcell 2000.
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A similar approach was developed by Stefan Feuser in 2016, who suggested a division of
harbours according to their function in long and shot-distance trade and their importance in
inter-urban trade, introducing the financial theory of the “central flow”® in the study of
harbours and harbour cities (see also 1.3.3). A more inclusive and intre-disciplinary
landscape-based approach to a specific harbour case was made by Ania Kotarba-Morley in
2015, in her work on the harbour of Berenike Troglodytica in the Red Sea. The scholar
combined written, archaeological and geomorphological data on the operation,
development and demise of this harbour in close relationship with landscape dynamics,
seamanship and commercial networks.

One final note should be made here concerning the recent scholarship in two of the
case study harbours of this thesis, Lechaion and Delos. Lechaion was extensively surveyed
and excavated between 2014 and 2018 by the Lechaion Harbour Project, a research that also
included geophysical research and produced the first up-to-date evidence on the form and
function of the ancient harbour.®® Delos was, also for the first time, the target of a series of
extended underwater explorations, starting with the Delos Underwater Survey Project
(2013-16) and continuing with the Delos Underwater Project (since 2017).%” Through
underwater survey and excavation, as well as remote sensing and coring the two projects

offered, for the first time, solid archaeological and geomorphological evidence on the form,

evolution and function of these two important harbours.

1.3.2. Debates and discourses

Thanks to the development of the archaeology of harbours described above, as well as of
the study of ancient Mediterranean seamanship and commercial history, a series of
important debates and discourses have appeared in scholarship. These include various issues

related to the research question of this study.

6 Taylor et al. 2010.

66G[]ngc':'or & Lovén 2018. Recent fieldwork on Lechaion also included a land survey and excavation project in
close proximity to the Inner Harbour (Lechaion Harbour and Settlement Project), which, unfortunately, has
not yet published any of its finds. For information on this project see
https://cla.csulb.edu/departments/classics/lechaion-harbor-and-settlement-land-project/ and
https://www.facebook.com/pages/category/Nonprofit-Organization/Lechaion-Harbor-and-Settlement-
Land-Project-1113896465406374/.

67 Zarmakoupi 2015, 124-6; 2018b; Zarmakoupi & Athanasoula 2018.
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One of the earlier debates regarding harbour archaeology focused on their
relationship with urban environments, a very important aspect, as will be discussed in
Chapter 4, of the operation of many harbours of the period studied (e.g. Lepcis Magna,
Miletus, Ephesus), as well as of two of the case studies of this research (Delos and
Kenchreal). In 1896 Edouard Ardaillon, the first excavator of Delos’ Main Harbour area,
underlined the connection of the harbour with the monuments, agoras and other buildings
lying along the west coast of the island.®® Paris continued Ardaillon’s study in 1916, but
focused on the maritime facade of the city, not moving his scope any further inland, an
approach also adopted by Lehmann-Hartleben in 1923.%° This independence of harbours
corresponded to the notion of their function as ports-of-trade’® and as distinctive spaces
“where the terrestrial zone of consumption and production abuts the maritime domain of
redistribution and communication”.”* Despite the fact that the importance of harbours as
parts of great urbanization projects was duly recognized,’® many studies have focused on the
existence of a more-or-less separated maritime facade, or on the strict delineation of
harbour space through fortifications, gates or other monuments.” William MacDonald, in
his seminar study on Roman architecture even suggested an antagonistic relationship of
harbours with the adjoining cities.”* This ‘wall’ between the city and the harbour was
breached with recent studies that exploited the better understanding of the urban
development of Hellenistic and Roman cities and suggested a new way of relating the two
spaces. Nicholas Purcell underlined the complexity of the harbours of Rome in relationship
to their urban hinterland and was followed by Pavlos Karvonis and Mantha Zarmakoupi who
meticulously examined the commercial establishments and spaces of Hellenistic Delos

(shops, warehouses, workshops) and showed that these were not concentrated in special

68 Auguste Jardé, who continued the excavation of the Theatre Quarter of Delos, made some interesting
observations concerning the difficulty of circulation between the city and the seafront, due to the
narrowness of the crooked streets (1906, 640).

* Daum et al. 2014, 11. The integration of coastal cities with harbours was mostly observed through the
formers’ inclusion within the cities’ fortifications, especially of the military ones (city walls were the only
urban features included in Lehmann-Hartleben’s plans).

7 polanyi 1957, 54; 1963.

"L purcell 1996, 272, 277; cf. Horden & Purcell 2000, 392. The discussion over the form and function of the
emporia in the Greco-Roman Mediterranean has been a long, complicated and ongoing one, with various
approaches and debates concerning the whole subject (Bresson & Rouillard 1993; Demetriou 2012;
Gailledrat et al. 2018).

"2 Rougé 1966, 121; Boehm 2018, 127; Feuser 2020.

3 Duchéne et al. 2001; Bouras 2008.

’* MacDonald 1986, 262.
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areas but dispersed all around the urban fabric.”® This rendered the whole settlement a true
‘merchant city’ or an integrated emporion, as was suggested by Duchéne and Zarmakoupi,”®
with commercial functions dispersed within the whole city and the limits between the
maritime facade and the urban hinterland being fluid and their relationship reciprocal and
interchanging.

A similar debate, related to the spatial organisation, location, hierarchy and financial
function of harbours concerns their relationship with their hinterlands and forelands and
their role within commercial networks. The concept of hinterland and foreland was
introduced to harbour studies by Jean Rougé in his seminal work on commerce during the
Roman imperial period: the author underlined the importance of an extended hinterland for
the operation of harbours, functioning as nodal points between “producer” and “consuming
cities”.”” The dependence of a successful harbour on a productive hinterland was
acknowledged by Keith Hopkins, Yehuda Karmon and Ryan Boehm,’® who all related
important commercial networks and the harbours that served them with extended
hinterlands and large cities that provided both the main goods exchanged (agricultural
products) as well as the populations to consume them.”® But although such approaches were
rather straightforward in harbours adjoining large and densely populated regions like
Carthage or Alexandria or “mega-cities” like Rome or Antioch,® recent studies showed the
parallel operation of successful harbours lacking a proper hinterland and thus serving
relatively small populations, like Hellenistic Delos® or hinterlands lacking proper harbours
and served by series of rudimentary, “opportunistic” harbours like Cyprus in late antiquity.®?
In the first case such harbours could be associated with the operation of long-haul networks
and the function of harbours as transit centres and clearing houses,® whilst in the second

with smaller, but equally important, versatile and more dynamic local networks.®*

7> purcell 1996, 276-7; Karvonis 2008; Zarmakoupi 2013a; 2013b; 2014; 2018a.

’® Duchéne 1993; Zarmakoupi 2018b.

7 Rougé 1966, 121. The terms “producer” and “consuming cities” were introduced by Max Weber in 1958.
’® Hopkins 1983, 105; Karmon 1985, 1-5; Boehm 2018, 127.

”® Horden & Purcell 2000, 105-8.

% Karmon 1985, 3; Morley 2007; Boehm 2018, 127.

¥ Reger 1994, 51-5; Zarmakoupi 2018b, 31.

82 Leidwanger 2013.

8 Rostovtzeff 1941, 1263; Bresson & Rouillard 1993; Demetriou 2012.

# Horden & Purcell 2000, 393; Archibald 2005, 1; Alcock 2007, 686-9; Gambin 2012.
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Infrastructure  and  technology
concern another discourse over Hellenistic
and Roman harbours, also related with
harbour classifications and hierarchies. The
impressive size and monumentality of
several harbours, as documented in written
sources (e.g. Vitruvius’ descriptions of an
ideal harbour) ® and in a series of
archaeological finds (e.g. the Severan
harbour of Lepcis Magna or the famous
lighthouse of Alexandria; Fig.1.7)% flagged
them as “models of really clever and

efficient planning and artistic creations of a

high order, beautifully laid out and adorned

Fig.1.7. Artistic reconstruction of the lighthouse of
Alexandria by Jean-Claude Golvin

(https://jeanclaudegolvin.com/en/). sculptures”, as eloquently described by

with imposing buildings and decorative

Rostovtzeff.?” The further study of harbours like Lepcis Magna, Portus, Alexandria,® as well
as the recent study of maritime concrete and dredging technology®® confirmed the size and
technical complexity of harbour infrastructures, as well as the amount of resources invested
in them.*® This approach relates to one of the longer and most complicated debates over the
economic history of antiquity, particularly for the Roman period. ‘Substantivists’ see the
economies of antiquity as predominantly based on subsidence, reciprocity and “non-market”
exchange systems whereas ‘formalists’ or neoclassical economists see ancient economies as
universal and highly advanced “market economies”, where utility maximization plays a
crucial role, much like what happens in modern times.”* The approach of ‘formalists’ is in

accordance with the refined organization of the large, monumental harbours of the period,

® Vitr.5.12.1. Cf. Dubois 1905; Casson 1971, 366.

8 Bartoccini 1958; Blackman 2008b, 643-9; Oleson & Hohlefelder 2011, 814-9; Empereur 2004.

¥ Rostovtzeff 1941, 1042.

8 Bartoccini 1958; Feuser 2020, 188-228; Rickman 1996; 2002; Keay 2012a; Goddio & Bernand 2004; Goddio &
Fabre 2008, 266-74.

8 Morhange & Marriner 2010; Brandon et al. 2021; Salomon et al. 2016.

% paterson 1998, 161.

L polanyi 1957; Archibald 2005, 3; Reger 2005, 331.
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as well as with the increased

employment  of  bulkier, more
advanced merchantmen, which would
correspondingly require larger and
deeper harbours, something that
culminated within the framework of a

IH

“proto-industrial” economy of the

Roman world.”

A closer look, however, at many

Fig.1.8. View of the cove of Avdimou in Cyprus, where,
according to archaeological finds, an important local
harbour operated in the Late Roman period complex image. Catherine Delano
(Leidwanger 2013, Fig.7).

harbours of the period revealed a more

Smith, in her seminal work on the
historical geography of the Western Mediterranean, was the first to underline the
diachronically successful operation of smaller and shallower harbours, equipped with little
(or none at all) harbour infrastructures (Fig.1.8).93 Karmon suggested a clear distinction
between less elaborate harbours serving local traffic and the ones related to long distance,
‘great’ trade.® Such an approach has been productively exploited in more recent years with
studies dealing with the parallel operation of short and long-haul trade networks® and the
corresponding configuration of harbours, even when dealing with specialised cargoes like
marble and stone.’® This notion most likely reflects the operation of smaller, simpler
merchantmen in ‘secondary’ or local trade networks. The lack of substantial infrastructure
has also been thoroughly noted at least for one of the case studies, Delos, by Duchéne,
Zarmakoupi and Alain Bresson.’’ Such ‘simple’ harbours might support substantivist
approaches, according to which ancient economy was predominantly tied to its environment
and did not involve utility maximisation.”® The possibility, however, of harbours to serve

both types of commerce has been little explored, studies focusing on either the ‘great trade’

* Rougé 1966, 71-3; Archibald 2005, 10; Pomey 2011, 48-9.

% Delano Smith 1979, 361-5.

** Karmon 1985, 5-6.

9 Hopkins 1983, 85, 94-6; Davies 2001, 21-2; Lawall 2005, 202; Tchernia 2011, 88.
% Russell 2013a, 139-40.

°” Duchéne 1993, 125; Zarmakoupi 2013b, §5-7; Bresson 2016, 90-1.

%8 polanyi 1957; Archibald 2005, 3.
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mostly of grain towards the great urban centres, or on local networks and cabotage.” This
study can shed light on this issue by clarifying the capacity of harbours in terms of ship traffic
as well as in terms of cargoes they can handle.

Directly linked to the sophistication and the existence or not of harbour
infrastructures, as well as to the debate over ‘substantivism versus formalism’ or
“primitivism versus modernism”,'® is the advance of the technology of harbour works. A
rather linear development was suggested by David Blackman, progressing from the relatively
primitive “Phoenician” rock-cut harbours to the sophisticated concrete ones of the Roman

101 Byt this scheme has been challenged: the

period, a view followed by later scholars too.
survival of the “Greek” method, attested by various ashlar moles dating to the Roman period
(e.g. Kenchreai, Kyme, Lepcis Magna), as well as the absence of advanced harbour works in
whole regions like Cyprus has shown that the issue of harbour technology development is

192 This is one of the issues discussed in this study too.

more complicated than once thought.

Harbour infrastructures as well as the development and application of specific
construction and maintenance technologies are both issues related with the role institutions
(states, rulers, cities, laws) played in contemporary economy and commerce. Scholars in the
past, like Jean Rougé or Neville Morley, had recognized only a marginal, usually driver by
political and not practical reasons, intervention by the state, especially the Roman one, in

the creation of networks and harbours. **

Nevertheless, sources documenting state
intervention in the construction of harbours and in the facilitation of trade,'® as well as the
high costs of harbour construction and maintenance,’® point towards more active and
efficient intervention schemes. Neoclassicism and New Institutional Economics, focusing
largely on the role institutions played in economy, commerce and subsequently the

operation of harbours in the ancient Mediterranean, have recently tackled these issues

% Wilson et al. 2013; Gibbins 2001, 288.

190 peger 2005, 331.

Blackman 1982a; 1982b; 2008; Rickman 1996; Wilson 2011b, 46-7.

Robert Hohlfelder (1985) was one of the first scholars to note, based on archaeological data, the slow pace of
the construction of the Roman harbour of Kenchreai, whereas Justin Leidwanger (2013) explored a series of
Cypriot harbours that were not equipped with any substantial harbour works, introducing the term
“opportunistic harbours”.

103 Rougé 1966; Morley 2007, 585; Beresford 2013, 51-2.

1% Garnsey 1998, 533-5; Arnaud 2015b.
1% MacDonald 1986, 262; Arnaud 2025b, 66-7.
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through a series of very useful analyses.’®® According to them state intervention, practiced
through political and monetary unification, establishing prices of foodstuffs, suppression of
piracy'?”, introduction of new technologies and creation of harbour networks'® not only
would lower the costs of sea transportation but would also improve the overall well-being of
people, allowing for the intensification of trade and subsequent financial growth, despite the
fact that economy remained largely dependent on agriculture.'® The relationship of state
agents with harbour construction, operation and maintenance is related to the scope of this
study, contextualizing the results of my research with contemporary economy and society.
Classification of harbours is a final important debate in scholarship and a
methodological and interpretative tool that concerns both their configuration as well as
their function, issues directly connected with the scope of this thesis. The main and quite
straightforward, division between harbours serving naval galleys and merchantmen or
commercial galleys, often under the terms Awnv kAeioto¢ (closed harbour) and
gumnoptlov/emporion respectively, was introduced by Lehmann-Hartleben in 1923, and is still
widely employed, especially in Classical and Hellenistic sites where naval arsenals were
common.'® Nevertheless this was not a universal rule, with harbours like Kos, Delos or
Marseilles *** combining both functions. A more explicit classification of commercial
harbours, based on their function in trade networks was suggested by Rostovtzeff as early as
1941. Rostovtzeff classified harbours as: a) outlets of specific hinterlands, b) termini of

important trade routes and c) transit ports or clearing houses.™*?

This classification preceded
subsequent notions of harbours as gateways to hinterlands as well as ports-of-trade (see
above) and also addressed the importance of harbours located at the ends of trade routes
but was unfortunately never used as a platform for any further study of ancient harbours. A
different typology related with the harbours’ spatial, natural or artificial, configuration was
devised by Carayon on the Phoenician and Carthaginian harbours and by Mauro on the

113

Archaic and Classical harbours of Greece.”™ These scholars focused on the geographical

1% The most important papers on the application of New Institutional Economics in ancient economy can be found

in the Cambridge Economic History of the Greco-Roman World (Scheidel et al. 2007).
% Lo Cascio 2007, 226-7.
'% Morel 2007; Robinson et al. 2020.
' schneider 2007, 169-70.
1% Blackman & Rankov 2013, 185-230; Bouras 2014.
Dlchene et al. 2001, 153-4; Hesnard et al. 2001, 174; Bouras 2014, 677.
Rostovtzeff 1941, 1263-4.
Carayon 2008; Mauro 2017.
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configuration of harbours and the existence or not of harbour works. They did not, however,
deal with later harbours, nor did they include data on the actual size, depth and function.
Harbour size was targeted by Schorle in her study of the Roman harbours of the Tyrrhenian
coast, but the scholar, whose scope was regional, deliberately avoided creating a strict
typology based on that, due to the lack of evidence, roughly dividing and ranking harbours

. . . 11
as: a) major ones, b) small ones, c) off-coast island and d) villa harbours.***

1.3.3. Ships and harbours: towards a combined study
As discussed above, scholarship has predominantly engaged harbours in relationship to their
commercial role, as well as their connection with the hinterland, the urban fabric around
them and their architecture, but has rarely explored the connection between ships and
harbour spaces. Ships on the other hand have been meticulously studied in terms of
shipbuilding, operation and cargo, but not in relationship to the places where they were
bound to sail from and to. Several attempts have been done, however, for such a combined
study, some of which have provided stimulus and are important predecessors for this study.
The first scholar who studied harbours and ships in a common context was Paris. The
pioneering archaeologist calculated a maximum of 100-150 merchantmen docked side-first
on what he considered as a series of continuous docks on the west coast of Delos’ city. This
was a totally arbitrary number, since Paris lacked data on both the actual configuration of

ancient and the original form of the harbours and the coastline.**

But Paris also proceeded
in other relative fields of study, by addressing Delos’ geographical position, ancient sea
routes and climatic conditions, protection from the prevailing winds, and by also using
ethnoarchaeological parallels (from the harbour of Mykonos) concerning the beaching of
ships and the possible use of quays. Péaris laid down the guidelines of a proper
interdisciplinary approach, in which all available data would be combined to reach a

comprehensive understanding of a harbour’s function and operation, especially concerning

ships and seamanship.**®

14 schérle in 2011.

Paris 1916, 33. Despite his overall meticulousness, Paris did not explain how he reached the number of 100-
150 ships that he considered to have been able to use the basins of Delos’ harbour.

Paris 1916, Figs.4-7, 9, 15. The classical archaeologist Armin von Gerkan, in a short article about ancient
Mediterranean harbours, included in the honorary volume for Wilhelm Dorpfeldt’s 8o™ birthday (von
Gerkan 1933, Fig.5), published an interesting cross-section reconstruction of the quays of Lepcis Magna,
where he placed the stern of a galley, resting on a strip of beach dividing the quays with the sea and being
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Casson was the first to recognise the importance of specialised service vessels for
ancient harbours, initially in his study of the harbour and riverboats connecting Portus/Ostia
with Rome and then in his seminal work on ancient Mediterranean ships and seamanship.**’
In the former harbours and ships of all types were discussed in adequate detail, but little was
done towards an inclusive account of how they interacted and influenced each other,
despite the author’s knowledge on ancient ships. This approach was also followed by Shaw
in his 1972 discussion on Hellenistic and Roman harbours who did not consider the practical
issues of the operation of ships and cargoes within harbour environments either.'*® The
issue of ship handling within harbours was briefly but aptly discussed in 1979 by Delano
Smith, who underlined both the limited size and lack of infrastructure of various harbours
(see above 1.3.2), as well as the importance of ship draught and harbour depth. Although
the geographer did not discuss the issue in detail, she thoroughly flagged the complex
nature of harbour configuration and ship operation within them, as well as the need for a

11 . . .
° Delano Smith’s overall approach was implemented in

combined study of the subject.
studies in the following decades, but these mostly targeted the harbours’ natural and human
geography,’®® whereas others addressed the important issue of size and tonnage of ancient
ships,*** but without properly combining the two fields within a common framework.

An effort to relate ship and cargo traffic with the harbours of a ‘port-city’ was
attempted by Papageorgiou-Venetas in 1981. The author incorporated data on late
Hellenistic and early Roman merchantmen and calculated the number of ships that could use

the harbours and the storage facilities of Delos in relationship to the total amount of imports

of the settlement. His conclusions were, however, problematic. By not considering the

tied to one of the large mooring stones of the harbour. This reconstruction took into consideration sea level
change, inability to construct ashlar moles underwater and the possibility of ships berthing at a distance
from the quays, all ideas that will be explored in my thesis. Unfortunately von Gerkan did not discuss this
image, nor did he make any further similar suggestions for other ancient harbours.

Casson 1965; 1971, 329-43.

It is quite interesting that Shaw, although using more detailed and up-to-date data, did not properly address
the issues of ship accommodation and harbour function and did not include any bathymetric data in the
plans he published, whereas in the cases of Delos and Lechaion, he reproduced the obsolete and highly
inaccurate plans of Ardaillon and Georgiades.

1% “The full story of the coastlands, the coastal cities, and the ports of Mediterranean Europe, has not yet been
told” (Delano Smith 1979, 327). The author also correctly speculated that the maximum draught of most of
the Roman period merchantmen did not exceed 3 metres.

Rickman 1985; 1988; Karmon 1985; Horden & Purcell 2000; cf. Schorle 2011, 93.

Houston 1988; Nantet 2016; 2020c.

117
118

120
121

39



change in sea level, despite it having been already confirmed by geologists,"?* the author
basically replicated Paris’ plans, considering the quays of the Main and Merchant Harbours
as proper docks where ships of any draught could berth. As for the handling of cargoes, his
calculations were based on the assumption that all merchantmen of the period were
myriophoroi (10,000 amphorae carriers; see Chapter 2) and not ships of any other capacity.
No alternative methods of using the island’s harbours were considered and, although
bathymetric data were thoroughly included in the maps produced, the connection with the
draught of ships using the harbours of the island was not discussed.

With the renewed interest in the commercial history of the Hellenistic and Roman
Mediterranean and the introduction of quantitative methods in scholarship at the beginning
of the 21*" century a series of new studies fruitfully explored the relationship of ships and
harbours. Geoffrey Rickman and Johann Brand discussed the cargo volume and its handling
in the harbours serving Rome, also relating it with ship tonnage and loading/unloading
practices, but not ship draught and alternative methods beyond docking.'?® Gregory Votruba
followed, with his studies on the anchoring techniques, as well as of various beaching
methods in the ancient Mediterranean, without, however, addressing the issue of draught in

detail. *2*

Draught was briefly mentioned by Sabrine Marlier and Piero Dell’ Amico in
relationship to the ability of the small-draught dolia carriers to navigate shallow estuaries
and rivers,™®® but it was Giulia Boetto who, in 2010, for the first time approached a Roman

126

harbour as “seen from the sea In this brief but well-researched article,

4 (ll

vu de la mer”).
the scholar suggested a model for how ships would have used Portus, mainly its best-known
Trajanic extension and the channel network around it. She did so by exploiting all available
material on the site, drawing upon data from ships lost at sea or scuttled (especially of the
local Fiumicino harbour/river ships) and proposing a division of zones, based on an updated
division of ship types according to their tonnage and draught. Boetto explored the possibility
of specific harbour areas to accommodate and serve ships of certain size and draught,
including the statio marmorum (marble sector) and underlined the variability of ships of

different types and tonnage using the harbour. Although the article did not include any

122 Flemming et al. 1973; Flemming 1980.
123 Rickman 2002; Brandt 2005.
125 Marlier 2008; Dell’ Amico 2011.

126 Boetto 2010, 112.
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bathymetric data,*?’ as well as alternative ways of using the harbour, it illustrated a holistic,
multidisciplinary approach to the problem of harbour capacity and ship/cargo handling, an
approach that will also be an essential part of the methodology of this thesis. The role of
ships in the creation and development of a harbour was also studied in length by Kotarba-
Morley on her study of the Berenike Troglodytica on the coast of the Red Sea, where
extended data on local ship typology, configuration and methods of use was fruitfully

incorporated in the discussion over the operation of a specific harbour.*?®

1.4. Methodology

What becomes evident through the analysis of the research question and the literature
review of the previous pages is the need to design and implement a new methodology that
can answer this study’s research question. The lack, with few exceptions, of more detailed
and inclusive studies on the role ship and cargo handling played in the operation and
development of ancient harbours was caused not only by the lack of interest of early
scholars, but also by the lack of a suitable methodology that could be applied to more than
one case study. In the following pages | will present and clarify this methodology, its main
concept, phases and tasks, as well as the reasons why specific case studies were chosen and

how various types of data were selected and approached throughout it.

1.4.1. Methodological principles, tools and stages

This study is based on a fundamental principle that connects its research question, aims and
methodology: harbours are spaces and structures whose function and success is founded on
their relationship with the ships and the cargoes that are handled through them. In order to
comprehend their operation and development one needs to have a clear understanding of
the ships that use them, as well as the form these harbours have and the possible ways ships
and cargoes can be handled within them. Thus any analysis of ancient harbours as centres of
commerce and seamanship must be based on a solid knowledge of their original form and
operation in relationship predominantly to ship and cargo traffic, as these are documented

through all available sources. Harbours must be seen ‘through the eyes of the mariners’,

"’ The studies on the original depth of Portus and Ostia were only published later (Vittori et al. 2015; Salomon

et al. 2016).

128 Kotarba-Morley 2015, 291-355.
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their operation and association with their contemporary world indispensably connected with
their nautical function.

In order to understand the relationship of ancient harbours with ships and cargoes
the methodology of this study was developed around the concepts of inclusiveness,
collectiveness, quantification and standardization. This is due not only to the multi-levelled
function of harbours as centres of shipping, commerce and other human activities (see 1.2),
but also to their complex dual nature as natural and anthropogenic “amphibious” spaces.**’
Harbours combine natural features like size, depth, exposure to the sea, types of seabed and
coastline with human interventions of various forms, such as protective works, dredging
operations and commercial infrastructures.’*® They are also commonly related with coastal
cities, with which they develop a reciprocal relationship, especially within common schemes
of financial growth and urban planning (e.g. Delos, Miletus, Ephesus),** but also with other
cities located further inland whose trade they serve (e.g. Corinth, Rome, Pergamon).** Thus
a variety of data (ship form and equipment, harbour configuration and infrastructure,
climatic conditions etc.) has to be examined and synthesised in order to reach a reliable
reconstruction scenario (or scenarios) of the original configuration of harbours and of the

1 .. .
33 By examining only certain datasets one

ship and cargo traffic that took place within them.
cannot have the full picture of the complex operation of a harbour and a more inclusive
approach that combines every form of information that relates to the fundamental function
of harbours as ship havens and centres of sea-borne commerce is necessary.

Standardization is required in order to produce results that are comparable and
relatable to each other and is done through the creation of planar reconstructions that
highlight the same aspects of harbour operation: shore configuration, depth, size and type of
harbour works and land infrastructures related with the function of each harbour.
Standardization is also achieved via the creation of comparative tables that concern the

characteristics of the ships of the period (size, tonnage, draught, cargo) as well as the size of

the case study harbours and of other contemporary ones and the number and typology of

29 belano Smith 1979, 326-7. See also the use of the term “amphibious” for the inhabitants of the coasts of the

Mediterranean by Strabo: “for we are in a certain sense amphibious, not exclusively connected with the land,
but with the sea as well” (1.1.16).

Wilson 2011b, 46-51.

! Feuser 2020, 9-20.

32 salmon 1984, 31-7; Keay 2012b, 39-52, Steksal 2014.

Kotarba-Morley 2015, 356-61.
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ships that could be accommodated within them. This codification of data through plans,
reconstructions and tables provides a platform for any further analysis and facilitates the
extraction of conclusions and the answering of this thesis’ research question. It also
organizes the data used in this study in a coherent way for use by future scholarship.
Quantification is another important element of the methodology of this study,
directly related with standardization. The operation of harbours is, as already underlined,
fundamentally dependant on the practicalities of ship and cargo handling, both elements of
material culture that can be properly studied through quantification methods. Such methods
have already been employed not only to the study of the ancient economy and commerce™**

135 and have offered

but also to seamanship and harbour archaeology (see also 1.3.2)
important results, based on finds and not on often vague and fragmented historical sources.
Such a methodological tool can also greatly assist the organization of material used in this
study as well as strengthen all following analysis by providing tangible, precise and
comparable results, essential for the best understanding of any material object or space,
such as ships and harbours. In the case of the harbours studied in this thesis evidence that
can be exploited through standardization includes ship size and draught, harbour size and
depth, as well the capacity of harbour infrastructures (warehouses, agoras etc.) to handle
ship cargoes of various kinds (grain, stone, enslaved people etc.).

Within this framework reconstruction is a fundamental tool of analysis and forms the
core of the methodology developed here. There are two reasons that make reconstructions
so important and they correspond to two levels of research and analysis respectively: on the
one hand the great dynamics of the coastal environment of the Mediterranean (sea level
rise, subsidence and uplift incidents and siltation), as well as human intervention of various
kinds (reclamation, dredging and destruction of ancient remains),**® have largely altered the
form ancient harbours have today. As we will see in Chapter 3, all three case studies have
been largely affected by natural or human factors (siltation and human intervention Delos’
Main Harbour, subsidence in Kenchreai and sea level rise in all three sites). In order to
understand the original function and capacity of these harbours, we must reconstruct their

original configuration as well as the original form of harbour works and infrastructure

3% Schneidel & von Reden 2002; Wilson 2009

Parker 1992a; Brandt 2005; Boetto 2010; Kotarba-Morley 2015, 229.
3% Marriner et al. 2014; Marriner & Morhange 2006; Marriner & Morhange 2007, 146-62; Kotarba-Morley 2015,
25-6.
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(jetties, quays, lighthouses, urban landscape etc.). On the other hand the reconstruction of
harbour capacity and operation concerning the numbers and tonnage of ships that could be
accommodated there, based on the aforementioned reconstruction of the harbour
environment during the period studied, forms the basic analytical tool of this research. It
tackles one of the thesis’ main questions, which concerns the number and type of ships that
could fit inside harbours and the ways this could be done.

These two types or levels of reconstruction are achieved through the application of
illustrative methods that unify and codify different types of data into detailed site plans and
different types of reconstruction. Such methods have been known and employed in various
fields of archaeology, especially concerning topography and the handling of survey and
excavation data (mainly through the application of Geographic Information Systems),**’ but
concerning architecture have largely been limited to teaching purposes and informing the
public, especially the digital re-creations.’® As such they have illustrated studies and have
summarized results but have not been used as analytical and interpretation tools with few

139 The division between architecture and archaeology, the first creating

exceptions.
‘snapshots’ of architecture and urbanism, unrelated with the contemporary historical
background, and the second “building components and spaces, rather than ancient city-
scapes”™® has created a gap in methodology and scholarship. The methodology applied in
this study does not aim in the plainly visual recreation of the ancient harbour landscapes but
on the combination and cross-referencing of various types of data and the production of
different scenarios through the creation of these reconstructions. This concerns data like
ship draught and harbour depth that is not visible in a graphic reconstruction but that largely
dictate the actual function of these spaces.

The analytical potential of bridging the two fields of harbour and ship archaeology

through reconstructing harbour space and ship traffic is a very important asset of this study.

B7 Wheatley & Gillings 2002; Chapman 2006; Conolly & Lake 2006.

38 Novitski 1998.

3% Boetto (2010) used the latest research data on the harbour of Portus to include data on ships and their size by
inserting ship figures in scale within the plan, in a way very similar to the methodology of this thesis. The
architectural remains of Portus were also thoroughly studied through 3D and procedural modelling and
analysis by the Portus Project (www.portusproject.org), but the analysis remained limited to land
infrastructures and their architecture and did not include data on harbour depth and the coastline, focusing
largely on the reconstructions’ educational role. In a similar manner, although not considering harbours,
Diane Favro and Christopher Johanson (2010) used virtual reality reconstructions to insert human figures in
the Roman Forum and explore the human experience aspects of funeral processions.

19 Favro 2006, 322-3.
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On the one hand it consists a crucial part of the assessment and combination of data. Several
guestions appear during the creation of different reconstructions of the harbours discussed
(size, original form of coast and harbour works, depth, seabed etc.) and have to be
sufficiently answered through this process. This greatly improves the level of understanding
of each harbour’s form and function and helps combining and comparing different datasets
within the same working context. It also allows the presentation of the results of this study
in a comprehensive way for the reader, clarifying the points made by the research. A series
of mapping and illustration software tools are used, as we will see below, in combination in
this research (Autodesk CAD, ESRI ArcGlIS, Adobe Illustrator), always according to the aims of

the study in each phase and to the best representation and analysis of data.**!

An important
criterion for the choice of software is its ability to recreate harbour landscapes and include
and represent all the data considered necessary for the purposes of this study.

The basis for every reconstruction is updated and metrically accurate surveys of the
harbours studied, which are found in various recent publications of these sites (see Chapter
3). The archaeological remains are naturally included, as these are documented in various
topographical surveys (e.g. the inclusive and highly detailed Atlas of Delos by the EFA or the

12 0Older surveys, despite their possible

1903 topographical survey of Lechaion).
topographical inaccuracies, are also important for the documentation of structures and
features now obscured by modern development (e.g. the first plans of Delos’ Main
Harbour).** Equally important is the bathymetry of the harbours discussed. This has been
documented in detail in previous publications, with data either taken from the maps of the
Hydrographic Service of the Greek Navy (Lechaion and Kenchreai) or by special fathoming

144

surveys (Delos).”™ Further data can be found in naval maps of the 18" and 19" century,

which, although not always as accurate as more recent surveys, document not only features

today lost or obstructed (coast configuration, ancient remains) but, very importantly, also

145

the use the harbours by sailing ships in the past (particularly in the case of Delos).”™ Finally

1t Although adequate topographic and architectural data exist for the case study sites, allowing for the creation

of intricate virtual reality models, these have been considered unnecessary for the purposes of this study.
Simpler and more convenient mapping schemes have been chosen since it is beyond the scope and potential
of this study to make ‘realistic’ recreations of whole urban areas (for a critical approach on the use of virtual
reality in archaeology see Gillings 1997, 253 and Favro 2006, 326).

Skias 1907, T.l; Moretti et al. 2015.

Ardaillon 1896, Pls.II-lII.

Georgiades 1907, PL.I; Scranton et al. 1978, Fig.4; Duchéne et al. 2001, 36-9, Theodoulou 2002, Fig.11.

Gallois 1910.
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satellite and aerial photography provide further information on the configuration of the
harbours today, of various natural and anthropogenic features of the coastline and seabed,
as well as of recent changes not yet documented in scholarship (e.g. the movement of the
northern rubble jetty at Delos” Main Harbour due to wave and drift action; see 3.1). Such
photographs have been obtained through Google Earth mainly, but also through the already
georeferenced aerial map of Delos provided online by the EFA (sig-delos.efa.gr). Older aerial
photographs have also been examined (e.g. the 1960 aerial photograph of Lechaion by the
Geographical Service of the Greek Army)**® but have been included in the data only if they
provided new evidence for the harbour sites.

After their collection and first evaluation the data described above is digitized and
combined with the use of AutoCAD software. Maps and aerial photographs are inserted in
CAD files and are georeferenced in accordance to topographical data included in them (the
Atlas of Delos provides such information) or, when these are absent, in accordance to
various features of buildings and the coastline, as accurate as possible. This can be a tedious
process especially for early plans of the harbours studied where survey data are inaccurate
and several features have to be incorporated with a certain degree of acknowledged

%7 with different maps, plans and

inaccuracy (e.g. the first plan of Delos’ Main Harbour).
photographs placed at their right position new maps are created by tracing the old ones in
AutoCAD. The features related to the scope of this study (shoreline, bathymetry, harbour

works, coastal buildings etc.) are especially highlighted in this process (Fig.1.9A).

¢ Theodoulou 2002, Fig.3.

7 Ardaillon 1896, Pls.II-I1l.
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Fig.1.9. The four stages of harbour reconstruction employed in this thesis, as seen through the
example of Delos’ Main Harbour: A. The harbour as it is today. B. The harbour as it would
have been during antiquity. C. The harbour divided in zones according to its approachability
by ships of different draught. D. A suggestion of how ships could have used the harbour in
antiquity (drawings by the author).

A very important part of the reconstructions is bathymetry. The available material

documents bathymetry rather roughly, in certain cases with contours spaced at a distance of

up to 5 m (Delos) and often along sporadic soundings (Kenchreai). In order to create a more

detailed bathymetric relief of the harbour sites’ seabed this data is inserted in ArcGIS and

47



new, more detailed contours are produced, that can then be used for the more detailed

h. 8 Finally the maps

calculation of the ancient sea level and accordingly harbour dept
created are rendered through Adobe lllustrator in order to be more clear and
comprehensive to the reader, as well as to facilitate their handling as vector files. Colours
and special hatching are also added at this stage in order to make the final reconstructions
easier to read and understand, especially concerning the different depth zones and types of
coast (beaches, rock, reefs).

These maps form the basis for the reconstruction of the harbours studied as they
were during the Hellenistic and Roman period (Fig.1.9C-D). The first task is to adjust the sea
level according to the geophysical data and to move the shore accordingly. In most cases the
sea level has considerably risen (2-2.5m), whereas in certain cases (Delos’ Main Harbour,
Lechaion’s Outer Harbour) siltation has also affected the configuration of the basins. The
change in the sea level affects also the bathymetric contours that have to be similarly
adjusted. In the case of Delos’ Skardanas Harbour and Lechaion due to the dynamic coastal
environment, where the sea level rise is combined with uplift and siltation, two
reconstructions are created, each corresponding to a different scenario concerning the
original form of the harbour (see 3.1 and 3.2). Another important task is to remove any
modern structures and recreate the original bathymetry beneath them (namely the rubble
moles around Delos’ Main Harbour where contours are available thanks to soundings
undertaken before the construction of the modern moles). Harbour works and structures
along the coast are also reconstructed with caution to indicate clearly the parts added and
recreated even when this is done with great probability. Finally a series of cross-sections of
the harbour basins are created, based on the previous plans. This is done not only to make
the harbours’ configuration clearer but also to test, in the following stage of analysis, the
ability of ships of various types, sizes and draught to approach and use these areas, how
close they could approach the shore and harbour works and the ability of people to

approach them through walking in shallow water.
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It should be noted here that the ArcGIS software has been used only for this purpose in this study and not for
the inclusion of all available data. This has been done because it has been considered easier to create CAD
files that incorporate all available data, since this data concern mainly the topography and structures of the
harbours discussed and not excavation data, whereas the various analytical tools offered by the GIS software
(e.g. visibility, distance, hydrology) are not useful for the purposed of this study, addressing issues related
with the land and not the water area.
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Having reconstructed the original configuration of the case study harbours the next
task is to insert ships into them. This is done in two steps: the first one is to divide the sea
areas in and around harbour basins in zones according to the spaces that ships of different
draughts could use according to the reconstructed bathymetry (or bathymetries in case of
different scenarios) and the draught these ships would have, which is presented in Chapter 2
(Fig.1.9C). The second step is to calculate the number of ships that could practically fit in
these spaces, as well as the docks and beaches of these harbours. Thanks to the
reconstruction of the harbour basins in CAD software it is easy to calculate the areas each
depth zone covered and by using the maximum space ships of various kinds would occupy,
as this was assessed through the study of shipwrecks and texts in Chapter 2, we can
calculate the maximum number of ships each zone could accommodate (Fig.1.9D). An issue
that arises here is the discrepancy between the maximum number of ships that could
theoretically fit into harbour areas and the actual number that could be accommodated
there and still allow enough space for ship circulation and handling. The aforementioned
method allows for the calculation of a theoretical, maximum number of ships that could be
accommodated within harbour basins, a highly unlikely scenario since cramping ships next to
each other would leave little space for the circulation of other vessels and could also be
dangerous in case of an abrupt change of wind. In order to suggest a more functional
number and typology of ships that could use the case study harbours an empirical method is
employed: the figures of ships of different sizes are inserted into the reconstructed plans of
the harbours studied according to the areas that were approachable by them. This allows for
the creation of a more credible scenario of how these harbours could have functioned, with
respect to the size of ships, depths, as well as the protection offered by natural or artificial
features.'*

A final tool of analysis of the evidence and presentation of the results of this study
are free-hand drawings that constitute the final stage of the reconstruction process. They,
on the one hand, serve the comprehensive presentation of the results of this study to the
reader and on the other they constitute part of the analysis. In order to create these

drawings | have to combine different kinds of data concerning the harbours (landscape,

" Eor a similar method of inserting ship figures in scale in the reconstruction of an ancient harbour see Kotarba-

Morley 2015, Figs.7.50-1. Nevertheless in Kotarba-Morley’s study no dathymetric data was included, neither any
different type of ships than ships covering an area of 25x7 metres.
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Fig.1.10. A rough sketch of how the south-eastern corner of Delos’ Main Harbour, most likely the
area where the galley harbour was located, could have looked like around 100 BCE (drawing by the
author).

architecture, use by ships etc.), as | do in the previous planar reconstructions, but through
these drawings new challenges appear concerning the form of harbour works and land
infrastructure, the stationing and movement of ships, as well as the configuration of the
whole urban landscape around the harbours. By creating these drawings from rough
sketches to final inked and detailed reconstructions, all data examined are combined,
including the natural and urban landscape of the harbours, along with a suggestion of how
these spaces could have functioned during the period studied concerning ship
accoomodation and traffic and what would the image they would have presented to the
people arriving there (Fig.1.10).

In summary the methodology of this thesis operates in a step-like process of
consecutive tasks towards the fulfilment of the aims of this research (Fig.1.11). They allow
the gradual and thorough construction of arguments through the collection and assessment
of different data. The first task concerns the critical presentation of material concerning ship

form and handling (Chapter 2) and of the three case study harbours (Chapter 3). Features
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Collection and critical analysis of material

I
| |
Ships Harlbours
I
| | | |

Typology Handling Configuration Cargoes

I
Synthesis

Tables Plans Reconstructions

Analysis

|
Ship Ship and cargo  Technology Context

capacity handling

Conclusions

Fig.1.11. Flow diagram describing the methodology and stages of this
thesis.

related to the research question and the methodology of this study are thoroughly
scrutinised in this stage. In the case of ships this includes ship typology (tonnage, draught) as
well as methods of handling ships in coastal environments (anchoring, docking, beaching). In
the case of harbours this includes their overall configuration (size, depth, coast etc.), as well
as the information available on the different cargoes handled there. Data is codified with the
creation of a series of detailed comparative tables. Then all data is thoroughly analysed and
cross-examined, both concerning the case studies as well as well as other harbours of the
period (Chapter 4). This analysis includes all aspects of ship and harbour operation such as

capacity, handling and technology, as well as a contextualisation of the discussion within a
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mentioned in the text.

general historical framework. The final conclusions of the whole study are summarised and

presented in Chapter 5.

1.4.2. The case studies

A multitude of Hellenistic and Roman harbours have been known since the early days of
harbour studies in the Aegean and the Mediterranean and many have been excavated and
studied (see 1.3). Various catalogues have been compiled both concerning harbours of

1.2 It is not, however, within the scope

specific regions'*° or of the Mediterranean in genera
of this research to create another almanac of Hellenistic and Roman harbours. This is not

simply due to the very large number of harbour sites known, but mainly because of the aims

1% 5ee Schérle 2011 for the Tyrrhenian coast or Mauro 2017 for the Aegean.

31| ehmann-Hartleben 1923; de Graauw 2020.
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of this research that require the thorough and extended application and testing of the
methodology designed in very specific sites with the inclusion of all available data. Only
three case study harbours have therefore been selected, Delos, Lechaion and Kenchreai
(Fig.1.12). These sites can be sufficiently examined within the extent of this thesis and fulfil
certain criteria defined for addressing the principal research question as historical
importance, availability of material and variability of site configuration.

As underlined above the methodology of this study focuses on inclusiveness,
collectiveness, standardization and quantification in order to produce more accurate and
comparable results through the detailed reconstruction of the harbours studied as well as
the ways ships and cargoes were handled within them. Therefore every source, from
archaeological remains to geomorphology and from iconography to written evidence, is
used. In order, however, to examine various datasets on ship and harbour configuration and
use (see 1.4.3), these sources need to be available to scholarship. In other words it is
essential for the aims of this research to target sites for which adequate data have been
provided through written sources, archaeology, geosciences and iconography. Harbours of
great importance for which adequate information do not exist, either because
archaeological and written sources are scarce or because the sites have been distorted by
modern development, do not fit the methodology of this research (e.g. Piraeus’ Kantharos or
Rhodes). The availability of data is secured on the one hand by the historical importance of
harbours, thanks to which more plentiful and variant written sources (historical texts,
literature, inscriptions) document their operation and commercial role and on the other by
the existence of published material through archaeological and geomorphological
researches, which also depend on the historical importance of harbours that has drew the
attention of researchers.

The three case study harbours and the cities they served, Delos and Corinth, played a
major role in the Aegean during the Hellenistic and Roman period and had a parallel and
often antagonistic history. Delos was the port-of-trade par excellence of the Hellenistic and

early Roman Mediterranean.’®? During the period of Independence (314-167 BCE)*** the city

2 The significance of Hellenistic and Roman Delos as a commercial centre is explicitly underlined by a series of
ancient authors: Pausanias (3.23.3—6) mentions Delos as the emporion (trading station or market) of all
Greece. Pliny (Nat.34.9) reposts that the market of Delos is frequenred by “all the world”. Lucilius referred
to the busy harbour of Puteoli as “a lesser Delos” (Satires, cited in Paulus, ex Festo 88.4), underlining the
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had started to establish itself around commercial activities, transforming from a small
sanctuary settlement to a thriving cosmopolitan trade centre. Delos’ prosperity was further

134 and the

stimulated thanks to the establishment of the free port by the Romans in 166 BCE
city witnessed a swift and unprecedented commercial and urban development until its two
destructions during the Mithridatic Wars (88 and 67 BCE).™ “Wealthy Corinth”**® was
essentially Delos’ commercial rival and successor and its importance as a sea power was
considered to have been similar to that of Carthage by the Romans.™’ The city was
annihilated by the Romans in 146 BCE'*® and was largely substituted as a commercial centre
by Delos, who witnessed its most lucrative years in this period.™® After a century of

desolation (referred to as the ‘interim period’)*®°

Corinth re-emerged as an important city
and administrative and commercial centre after its rebuilding as a Roman colony in 44
BCE.*! This included the total reconstruction of the city’s harbours, which were to replace
Delos as a trade centre through the entire Roman Imperial Period.*®?

The second reason for choosing the three case studies is the abundance and
availability of material (which is connected to their historical importance). The significance of
Delos and Corinth as two of the most important cities of ancient Greece triggered the early
interest of archaeologists and the beginning of large-scale, long-term excavations and other

research (since 1872 in Delos and 1896 in Corinth), which also included the local harbours

proverbial importance of the Delian market. Pliny (Nat.34.9) and Cicero (Q.Rosc. 133) also report on the
high quality of the Delian bronzes. Cf. Lawall 2005, 214 and Zarmakoupi 2013b, n.4.

On the beginning of the Delian independence and the foundation of the Nesiotic League see Diod.19.62.9; IG
Xl, 2, 135. Cf. Tréheux 1948.

P1b.30.20.10; Strab.10.5.4. Cf. Roussel 1987.

App.Mith.5.28; Paus.3.23.3-4; Strab.10.5.4. Cf. Hatzfeld 1919, 34, 36; Green 1990, 384-5; Rauh 1993.

Hom.Il. 2.570; Strab.8.6.20.

Both Thucydides (1.13.2) and Strabo (8.6.20) underline the importance of Corinth as a commercial hub
thanks to its ideal geographical position between Italy and the Aegean, as well as the control over the
Isthmus, whilst Thucydides also notes the long shipbuilding tradition of the city. Cicero states that by
destroying Carthage and Corinth the Romans had “put out those twin eyes of the sea-coast” (N.D.3.91),
whereas he also reports that prior to the destruction of 146 BCE the Corinthians were so focused on trade
that they had abandoned agriculture (Rep.2.7). Cf. Purcell 1996, 271 and Gruen 1984, 299.

Diod.32.4.5 & 32.27.1-2; Paus.2.1.2; Liv.Periochae 52; Strab.8.6.23. Cf. Engels 1990, 197.

According to Strabo (10.5.4) the resettlement of many merchants from Corinth, after its destruction in 146
BCE, to Delos greatly contributed to the commercial development of the island towards the end of the
Hellenistic period.

Despite the proverbial desolation of Corinth during the Interim Period (see Cicero’s lament ovet he city’s ruins
related to his visit there in 79-77 BCE; Tusc. 3.53) archaeological finds suggest that Corinthia was still a nodal
point in commercial traffic, although not a “viable political entity” anymore (James 2010, 221).

On the reconstruction of Corinth as a Roman colony see App.Pun.20.136, Plut.Caes.57.5 and Dio Cassius,
43.50.3-5. On Corinth as the capital of Roman Achaea see Acts 18.12-7, Apul.Met.10.18, Kent 1966, n.153,
Meritt 1932, nos.75-6, 80-3 and West 1931, nos.53-75.

Rougé 1966, 152; Engels 1990, 33.
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(see 1.3 and Chapter 3). This research accumulated an abundance of material
(archaeological, epigraphic, geomorphological etc.), which has offered the necessary hard
evidence that is used in this research.'®® The combination of different sources of information
(written evidence, excavation results, geophysical researches etc.) allows the better
understanding of them through their reconstruction and analysis. Underwater investigations
have also been undertaken in all three sites and have provided first-hand evidence for their
form and function, that is very important for the methodology of this study (see 1.3.1).

The case study harbours were also chosen because of their differences. The three
sites present diverse natural and anthropogenic configurations: Delos is a small, arid island
at the centre of the Cyclades. It was served in antiquity by a number of harbours dispersed
around the island, all connected with the dense urban fabric of the prosperous late
Hellenistic city. This was equipped and embellished with various buildings related to its
commercial function but with few harbour works.*®* Lechaion on the other hand lies on the
open, sandy coast of the Northern Peloponnese and initially included two very large
harbours, a deeper external and a shallower estuary one and was not related, at least to our

1 . .
® Finally, Kenchreai can be

present knowledge, to any substantial coastal settlement.
considered a ‘model’ harbour: located in a sandy, deep natural bay, it was protected by two
moles and surrounded by ashlar quays and a well-planned settlement, equipped with all the
necessary facilities useful for an important harbour of the Imperial Roman Period.**® Each of
these sites presents a unique configuration and offers the opportunity to explore how on the
one hand ancient mariners tackled different harbour spaces and on the other how
contemporary engineers and harbour administrators faced the challenge of creating and

maintaining harbours in different natural environments, as well as how their choices

affected the ship traffic there and vice versa.

1.4.3. The selection and handling of the material
As underlined in the previous pages, in order to understand the complicated nature of

harbours as centres of seamanship, commerce and human interaction it is essential to

163 . . . . .
For an overview of scholarship on Delos see Bruneau & Ducat 2005 and especially on issues concerning

commerce and shipping Zarmakoupi 2015; for Corinth and Corinthia see Williams & Boukidis 2003 and
Kissas & Niemeier 2013.

164 Zarmakoupi & Athanasoula 2017; Zarmakoupi 2018b.

18> Rothaus 1995; Theodoulou 2002; Giingér & Lovén 2018.

%8 Scranton et al. 1978.
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combine a variety of different sources: archaeology, geomorphology, written evidence and
iconography. The scrutiny and combination of different data allows for a more accurate
reconstruction and thus a better understanding of the configuration and function of these
harbours in relationship to the more dynamic ship and cargo traffic, an understanding that
forms the core of this research. The accuracy of all reconstructions cannot of course be
checked against the original form of the harbours, severely altered by time and natural
changes or human interventions, but by combining sources of different types and cross-
examining them within the process of recreating ancient harbour environments the results
reached become much more credible and as close to reality as possible.

The different types of material selected and studied in this thesis have been selected
not just because of their availability but, more importantly, for the information relatable to
the research question and aims of this research these can offer. As different datasets each
presents specific characteristics and has to be approached differently and critically, with
respect both to its potential and limits. In the following lines | will present each of these
datasets, explain the reasons it was chosen and highlight its potential and drawbacks.

Archaeological data forms the main source of information of this study. As first-hand
evidence, it constitutes the most reliable testimony on the original form and operation of
harbours and ships and thus provides the most solid data for any further analysis. However,
it also presents certain limitations and requires critical assessment, as well as different
handling, since it covers two considerably different fields, harbours and shipwrecks. Ship
remains, including vessels lost or scuttled at sea, coastal areas and inland waters, can
reliably document the types, size and equipment of ancient ships but also their cargoes,
provenance, as well as the ways they were handled. Fortunately for this study the period
under investigation marks a great peak in the number of shipwrecks discovered in the
Mediterranean, reflecting the intensification of maritime mobility and allowing for an
advanced knowledge of seamanship and a thorough statistical analysis of ship traffic.'®’
Nevertheless, several implications have to be taken into account: the preservation of ancient
wooden hulls is, mainly due to the action of the teredo navalis shipworm, problematic in the
Mediterranean and various portions of them survive, depending on the protection of the

wood by sediments and cargoes, from largely intact hulls to a few pieces of wood. This

%7 parker 1992a, Figs.3-5; Gibbins 2001; Strauss 2013; Nantet 2020c, 76-80.
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diminishes the actual number of ship finds that can deliver precise data on the overall ship
configuration and construction.'®® Moreover, the preservation and survival of ships and
cargoes is greatly affected by salvaging and looting, both common since antiquity,*®® as well
as by the different progress of underwater research in various countries that impairs the
creation of more inclusive statistics on ancient shipwrecks.’® Nonetheless, ship finds remain
the most direct source of information on ancient seamanship, thus they have been
extensively used for the formulation of the basic comparative tables in this study, but always
after a thorough scrutiny of their reliability as evidence (Chapter 2 and Appendix I). These
tables predominantly include data that can be safely confirmed by research and with
indications of their accuracy and all statistics are considered with a certain degree of
reservation and different scenarios are suggested (see Chapter 2).

Harbour sites constitute the second type of archaeological evidence used here and
includes all known harbours works, submerged or not, as well as other types of
infrastructure related to harbour operations in any way. Similar to shipwrecks ancient
Mediterranean harbours, including the three case studies, have been preserved and
excavated to various extents (see 1.3.1). An important aspect of the assessment of this
material is the ability to properly date structures. With many harbours being used before as
well as after the period studied, it is essential to clarify which structures were operable
during these years in order to establish the form of the harbours with precision. Another
methodological issue considers the spatial extent of areas where related material is to be
sought and collected. In other words where does a harbour stop and where does its rural or
urban hinterland begin? This forms a challenge for this study, especially in a site like Delos,
where the harbours and their commercial functions are incorporated within the city’s urban
fabric.'’* My research, however, considers each harbour and its hinterland an integrated
space and avoids drawing boundaries between harbour and no-harbour urban areas. This
reflects the conceptualisation of harbours as an extended unified space that comprises

172

commercial, religious and habitation zones at the same time.”’ The harbour as a centre of

commerce and a gateway to/from the outer world or foreland of each settlement or

168 Wilson 2011b, 33-9; Boetto 2012.

%% Tchernia et al. 1978, 29-31; Pomey 1982, 139.

7% Wilson 2011b, 33-9; Manning 2018, 257-9.

! Duchéne et al. 2001; Karvonis 2008, 218-9; Zarmakoupi 2018a, 206-7.
72 purcell 1996, 277-9; Reger 2016; Feuser 2020.
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hinterland influences every aspect of the surrounding human landscape. Thus evidence of
their operation and, more importantly, of their role in their contemporary world should be
sought in a much more extended space and the investigation should include any kind of
data, from imported goods to road networks and from inscriptions to quarries (see 1.2). This
complex and often laborious approach gives a unique opportunity to study and understand
harbours in their totality and connect the handling of ships and cargoes within them not only
with a demarcated harbour space but with a whole hinterland related to them.

Equally important and closely related to archaeological data is the harbour
geomorphology. The natural configuration of these sites, which fundamentally constitute
geographical and geological units, is what largely influences their original creation and
ensuing operation concerning the size and number of ships they could shelter and their
relation with the hinterland.!”® Furthermore, the perpetual change of coastal environments,
including human interventions, is the major factor that has created the image ancient
harbours present today, in the case of the Mediterranean causing most of them to have

d."”* The thorough scrutiny of the geomorphology of harbours

become submerged or silte
allows us to ‘go back in time’, recreate the form the harbours and their surroundings had in
the period studied and suggest possible scenarios on their original configuration, especially
in cases where substantial geological changes have occurred.'”> Geomorphological research
offers very reliable information, being based on solid data collected through field surveys
and interpreted through lab analysis. The main problem with such datasets is, however, on
the one hand their availability, since they require extended and costly geophysical research
that is not always easily undertaken and on the other their precision. Although
geomorphological research, especially through the application of coring, can detect changes
in stratigraphy corresponding to natural or anthropogenic developments in harbour
configuration, their dating can vary greatly, depending on the existence of datable material

like pottery and organic remains. In certain cases intrusive finds can give problematic

evidence and human interventions like dredging can greatly disturb the stratigraphic

73 Delano Smith 1979, 327; Karmon 1985, 2-6; Kotarba-Morley 2015, 36-9.

7% Marriner & Morhange 2007, 145-85.

7> Both the Cyclades, as well as Corinthia, has been the target of numerous geological studies during the last
50 years. Especially in the case of Corinthia, the very dynamic sea environment of the Corinthian Gulf, as
well as the multiple seismic faults of the Saronic Gulf, have drawn the attention of various field researches,
which have already produced an impressive set of data (see Chapter 3).
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sequence. }’® Therefore results of such surveys should be thoroughly scrutinised and
examined in relationship to archaeological and historical data, whereas in some cases their
insufficiency to offer useable results should be plainly acknowledged.

Another important and precise dataset is the climatic conditions of each area studied,
mostly in relation to the prevailing and seasonal winds, which have hardly changed since
antiquity. These would naturally influence the choice of the harbours’ location, the handling
of ships around them and the construction of specific protective works around them.*’’

Written sources constitute another type of evidence related with the scope of this
thesis and provide information on almost every aspect of ship and harbour form and

78 They belong to a wide variety of

operation, especially during Greco-Roman antiquity.
types (historical and geographical texts, poetry, fiction etc.), come from the whole
geographical extent of the Mediterranean world and include important information
concerning ships as well as harbours. The major drawbacks of written evidence are scarcity,
indirectness and vagueness: on the one hand direct sources (state decrees, archives,
registries etc.) are rare and often fragmentary, whereas their dispersal is uneven (in
Lechaion and Kenchreai virtually no inscriptions survive concerning the harbours or the
settlements, whereas Delos preserves abundant epigraphic material; see Chapter 3). On the
other hand most information on ships and harbours comes mostly from historical,
geographical and literary texts, which are very often elusive, offering various clues on ships
and harbours, but usually indirectly and compiled by authors with little knowledge or
interest in seamanship and harbour operation. Even geographical texts, in which harbours
are systematically listed, give too brief information and even replicate older sources (e.g.
Strabo).”® Thus, any approach to written evidence should be done with caution and in as
much possible combination with other written and mostly with archaeological sources that
can help to assess their reliability.

Iconography is another rich source of information concerning ancient ships and

harbours of the Hellenistic and Roman period. Numerous images in a variety of means and

qualities, from sculptures to frescoes and from mosaics to graffiti, document vessels of

76 Marriner & Morhange 2007, 184.

77 Beresford 2013, 53-103. Cf. Kotarba-Morley 2015, 233-4.

'8 Casson 1971; Pomey & Rieth 2005, 53-5; Blackman 1982a, 79-80; Brandon et al. 2021, 11-36.

Hornblower & Spawforths 1998, 692; Dueck 2000, 44. An example of Strabo’s replication of older sources is
the shipsheds of Carthage, which he reports as operating in his time, although archaeological data has shown
that these were never rebuilt after the destruction of the city by the Romans in 146 BCE (Hurst 1994, 27-8).
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different kinds, including ships operating in coasts and harbours,’®® as well as harbours,
especially from the Imperial Roman period.'® Despite this richness of iconography, however,
it remains, above all, pictorial art and not a naturalistic reconstruction of reality, its main
goal being to convey ideas through artistic means and not to give blueprints of objects or

182 14 this, the trend of copying or creatively and unrealistically interpreting older

structures.
sources should be added, something very common in Roman art.'®® Although the
iconography of ships and of harbours has often been confirmed by archaeological finds (e.g.
the hull shape of the Madrague de Giens shipwreck or the depictions of the harbour of

1 . . . . .
8 it should be considered as a secondary source basically reaffirming

Kenchreai),
archaeological finds and its value being largely dependent on the existence and reliability of
the later.

Nevertheless, iconography often consists of the only kind of evidence on the
methods of using harbours and approaching coasts. Anchoring, beaching and docking are
aspects of ship handling that, with very few exceptions, seldom leave traces in the field,'®
but are commonly part of iconographical schemes (usually related to mythological scenes),
or appear in scenes related with the depiction of harbour activities (e.g. the famous Torlonia

18 Although such iconography should be, as noted above, not taken as a

harbour relief).
naturalistic recreation of reality, the actual choice by ancient artists of specific ship types and
methods of using harbours, especially when these are irrelevant to established iconographic
schemes (mythological circles or historical scenes), is a good indication of vessels and
practices that these artists would have witnessed in their contemporary harbours and would
have transferred in their artwork.

One last indirect source of information concerning the operation and handling of
ships and cargoes in relationship to harbours and coasts is maritime ethnoarchaeology as
well as the use of more recent historical and iconographical data. With various types of

ships, especially the smaller ones, having progressed little in terms of size and tonnage even

until more recent years, the use of comparative material can be very helpful in order to

189 Basch 1987; Pomey & Rieth 2005, 61-8.

Boyce 1958; Picard 1959; Blackman 1982a; Zarmakoupi 2020; Ugolini 2020.
Pomey & Rieth 2005, 61-8.

'8 Bruneau 1981, 116-8; Zarmakoupi 2020; Ugolini 2020, 72.

8% Scranton et al. 1978, 148-9; Pomey 1997, 89.

'8 Votruba 2014, 13.

Blackman 2008b, 651; Felici 2019.
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understand the handling of ships in
harbours and coastal environments. '*’
Within this study such parallels mostly
relate to the practice of anchoring in the
open and using lighters (e.g. the 1327-32
painting by Ambrogio Lorenzetti where a
ship is unloading grain directly into a
lighter; Fig.1.13) and to the use of shallow

harbour basins without deep docks (e.g. a

series of photographs of small harbours of

Fig.1.13. St Nicholas resuscitates a young boy.
Painting by Ambrogio Lorenzetti (1327-32; Ufizzi
Gallery, Florence; Amato 2017, 185). their  evident  usefulness,  should,

the Aegean in the first half of the 20™

century; see Chapter 2). Such data, despite

nevertheless, be approached not as actual documentations or survivals of ancient practices
but as possible scenarios: the use of specific techniques in more recent periods or even in
modern times should highlight the possible application and implications of certain methods

but not be taken as a proof for their use and exact form in antiquity.

1.5. Conclusions

This chapter established the basis for the research that follows. It outlined the thesis’
principal aims, it presented the previous related scholarship, highlighting the fields this study
aims to cover and presented in detail the methodology that will be followed, its principles,
stages and databases. What is evident through the examination of previous research in
relationship to the aims and research question of this study is the absence of any existing
methodology for approaching harbours from the perspective of mariners and, hence, the
need to create a new one that can unite the two different lines of evidence, harbours and
ships. In the following two chapters the datasets related with the scope of this study are
examined and analysed: initially the typology and configuration of ships and their handling
and then the data and reconstructions of the three cases study harbours will be presented,

creating the framework for the ensuing discussion and the answering of the thesis’ aims.

87 Eor examples of such approaches see Delano Smith 1979, 365; Houston 1988; Votruba 2017.
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2. Ships and cargoes in the Hellenistic and Roman Mediterranean

As outlined in the previous chapter, this study focuses on the examination of Hellenistic and
Roman harbours of the Aegean in relationship to the ships that used them. In order to fully
understand this complicated relationship we need first to comprehend the configuration and
typology of these ships, as well as the methods these could and would likely employ when
using harbours and other coastal environments. This chapter addresses these two
fundamental issues, highlighting the features mostly related to the accommodation and

handling of vessels within harbour environments: size, tonnage, draught and equipment.

2.1. Ship typology

The division of ships into specific categories according to various characteristics reflects their
use and operation and relates to their needs when using harbours. It also plays an important
role within the methodology of this study, allowing for the categorisation of ships according
to measurable and comparable characteristics like size and tonnage, directly related to the
ability of harbours to accommodate them. As we shall see, the issue of ship typology is a
complicated one and more than one division of ship types was used in antiquity, each time
corresponding to different conditions but also to the different ways ships were experienced

by contemporary people.

2.1.1. Long and round ships

A very basic typology of ship types in the Greco-Roman antiquity concerns the division
between long/oared and round/sailed ships (Fig.2.1). The term uakpa mAoia/naves longae
(long ships) explicitly described oared ships by focusing on their distinctive hull form in
comparison to the beamier otpoyyuda mAoia (round ships) or often just mAoia (ships),
oAkadec (ships that can be towed) in Greek and naves onerariae (ships of burden), ponto

188

(ferryboat) or corbita (basket) in Latin.”"~ The common use of this nomenclature highlights

188

On the distinction between round and long ships see Hdt.1.163, Theophr.Hist.Plant.5.7.1 and Polyaenus
5.16.3. For examples of the common use of the term o0Akag¢ see Hdt.3.135, Thuc.7.7.3, Eur.Cycl.505, Dio
Cassius, 42.2.3. For the use of the term mAoia to denote galleys see Thuc.7.7.3. For the term naves onerariae
see Cic.Fam.12.15.2, Dig.49.15.2, Caes.Gal.3.23.2 and Liv.29.25.11. For ponto see Caes.Gal.3.29.3 and for
corbita see Lucilius, Satires, quoted in Nonius 533, Pl.Cas.778, Pl.Poen.3.1.40 and Cic.Att.16.6.1. See also the

63



Galeys Merchantmen and boats

Dol shp

ps Kyeenia st century CE
reme - %80 B
CAOD BCE £ 300 BCE ‘

Grado

Ind cemury CE
: : Madrague de Giens P Knnerst
100 BCE isaisiai s iaaensl |

frmiclay
70BCE 1at century CE

Naghes €

c200BCE . ’ Fumecing 1
Mahdiy
. 4th-5h cemun
“Four® tetrere
© 300 BCE ‘

Froe” (penteres

c 100 BCE - an - an

S fhoanires : ——— : 2nd comtury CE
¢ 100 BCE

Fig. 2.1. A comparison between the profiles of Hellenistic and Roman galleys and merchant ships in the
Mediterranean (drawing by the author; galley profiles are based on the reconstructions of Morisson &

Coates 1996, 76; other hull profiles are based on various shipwrecks, see Appendix |).

the clear discrepancy between the military and the merchant vessels. Although written
sources make no direct reference to the means of propulsion of each category, it is clear that
for contemporary people long, slender and fast ships, predominantly using oars, were fit for
military operations of various kinds (ramming clashes, raids, reconnaissance etc.), and that
round ships, heavy, bulky and slow, propelled mainly by sails, were appropriate for the
transportation of cargoes. The existence of these two broad categories reflected, as we will
see, the general layout of many harbours that were commonly divided into military and
merchant sectors. Such a simple and comprehendible categorisation cannot however be
explicit: it does not include differences in tonnage and size, hybrid types like merchant
galleys, as well as the large number of small, multi-purpose service vessels, very common
and extremely important in every harbour and period. Thus further classifications of the two

main categories were necessary.

2.1.2. The division and typology of round ships
Hellenistic and Roman written sources divided round ships either through the type of cargo
they carried or based on their size and tonnage. These two classifications were used

simultaneously and, occasionally, overlapped.

Althiburus mosaic in Tunisia (3rd-4th century CE) where two of the ships depicted are named ponto and
corbita. Cf. Casson 1971, 157, n.1, 169-70, Fig.137.
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The first typology of round ships was based on their cargo. Written sources
document oAkadec ottaywyol or mAoia ottnya/ottaywya (grain ships), 0Akadec oivaywyoi
(wine ships) and mAoia AtOnya or AtdoAdyot (stone ships) in Greek with the equivalent naves
frumentariae, vinariae and lapidariae in Latin.*®° Grain ships appear more often in texts, with
fewer references to wine and stone carriers. Little can be, however, deduced on the actual
configuration of the ships of each category. References to grain, wine or stone carriers are
often part of the writers’ prose and relate with images of heavy burden or great size: the
comedian Pherecrates mentions a wine carrier as a proverbially large ship,'®® whereas

191
k.**! More

Petronius uses the term navis lapidaria as a metaphor for the burdens of hard wor
explicit but rare are references in inscriptions, which mention stone carriers supplying
building material for various construction projects but give no further information about
them (e.g. Delos, Didyma).®

Specific cargo categories most likely never matched specific ship sizes or types. The
main evidence comes from shipwrecks carrying various quantities of amphorae and stone or
marble. Amphora carriers are of all different sizes, from tiny coasters to ships of more than
350 tons (Appendix I, Table 1)."*® Concerning stone carriers, which are quite common in the
period studied, Ben Russell’s meticulous examination revealed that not only could they have
various dimensions but that there was nothing in their construction to differentiate them
from other seagoing vessels. A certain degree of specialization did most likely exist,
particularly for cargoes requiring careful handling like stone and marble or exotic animals for

the amphitheatre games during the Imperial period. Such specialisation would have mainly

been related to the internal arrangement of ships (supports for heavy cargoes, special holds

¥90n the term mloia owtnya/ottaywya see Thuc.6.44.1, Dem.50.20 and P. Cairo Zen. 59031. On the term

O0Akadec olvaywyol see Pherecrates 143.4-5 and for mAola Atdnya or AtdoAdyot see P. Cairo Zen. 59172.6. On
the term naves frumentariae see Caes.Civ.3.96.4, SHA, Gordiani Tres, 29.2 and P. Lond. 2851 = Fink 63, ii 33.
On the term naves vinariae see Dig.47.2. On the naves lapidariae see Petr.Sat.117.12, Cf. Casson 1971, 169,
n.4.

Pherecrates, 143.4-5.

191 “you seem to think | am a beast of burden or a ship for carrying stones” (Petr.Sat. 117.12).

2G, 112.203, B97; Rev.Phil.50.70.

193 Archaeological finds, although preserving direct evidence of ship configuration and their cargoes, cannot be
considered representative, since they do not include all cargoes: whereas amphorae filled with wine and olive
oil survive in large numbers, perishable goods like grain carried in sacks or in holds do not persist in the
Mediterranean waters. And amphorae cargoes also offer protection to wooden ship hulls, which are most
likely to disintegrate when under other, more delicate, cargoes.

Russell 2013a, 129-31; 2013b, 350; cf. Beltrame & Vittorio 2012, 146.
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for animals etc.) and above all to the experience of the crews but not to the overall
construction and form of the ships.*®

A note should be made here concerning the seaborne transportation of enslaved
people during the Hellenistic and Roman period in the Mediterranean. Despite the
increasing importance of slavery and the growing numbers of enslaved people being traded
in the great markets of the period, many of which, like Delos, specialized in this form of

1
trade®®®

, information about special ships for their transportation is totally absent. Although it
can be certain that large numbers of enslaved people travelled via the sea, no archaeological
remains in shipwrecks or written evidence document the size and capacity of such ships, nor
do they give any evidence for any special type of ‘slaveship’.

The second, more explicit in terms of capacity and closer to modern standards,
classification of merchant ships was based on their tonnage/capacity. Although there is little
evidence that any universal and systematic categorisation of merchantmen based on their
tonnage existed during the Hellenistic and Roman period, a series of written sources can
shed light on this issue. The earliest one is the Thasos harbour inscription (second half of the
3" century BCE). It regulated the tonnage of ships that were allowed to be hauled out of the
water in two unspecified areas of the city’s harbour and listed the penalties for trespassers
and the officers assigned to impose them. The beginning of the fragmentary text can be
restored and translated as follows:

Within the space marked by the first boundary stone it is forbidden to haul a ship of
less than 3,000 talents (about 80 tons) on land and within the space marked by the second
boundary stone it is forbidden to haul a ship of less than 5,000 talents (about 130 tons) on

197

land (translated by the author).”" The bad preservation of the inscription has caused a

1% Mackinnon 2006, 12-4; Russell 2013a, 130-1.

Strab.14.5.2; Trimper 2009, 20-8, 31; Morley 2011, 210, 212; Scheidel 2011, 293-302; Kay 2014, 178-81,
200.

1G, XIl, Suppl. 348; Launey 1933, 394-401; Blackman 1995, 75-9. The Thasos inscription’s original text is as
follows:

“[mA]otov un [A]véAkelv év TOTG TQV . . QY. . . ToD Hév mpwTou éAd[oow ddp]-

[tov Gyov tpov ay[A]iwv taAaviwy, Tol <d&> Seutépolu] EAdoow dyo[v] mevrta[k]io-

YA lwv] Ta[Advtw]v. 66 &’ &v mapd tadta dvelplont, ANOTELCATW TEVTE [oTal-

[tfipag] TiL moAeL mpnéavtwy &€ <ol> émiotatal. av &€ T ap[d]ioB]ntitlad],

[6wkaocdacBwv ol] amoAoyol mapa Sikaotalg avtolg v &€ katadik[nata[mnal-

[padovtwy tpaltlc émotatalg: ol 6€ Ekmpnéavtwy. av &€ un éknpnéwotfv, avl-

[tol 6deovTw]v. av &€ ol amoloyol un dikaowvtal fj pn mapad®oLy Tolg

[émotatalg, Um]odikol Eotwoav Toig eiot[ol]olv dmoAdyolg .4-5.

[..c.8... toig énjiotdtat[c] Toug mapad to [YIn[dliopa dvérkovtag . 2-3.
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debate on the ship tonnage of the second line: Launey and Casson restored the number as
3,000 talents,'®® whereas Blackman, although he could not reject Launey’s restoration,
convincingly argued that alternative numbers were possible (2,000, 4,000 or 7,000
talents).’ This important inscription indicates a rough division of merchantmen into a class
of small capacity ships (up to 80 tons) and a class of middle capacity ships (up to 150 tons)
but does not fully define the range of capacity of various groups or types of ships but marks
its highest point clearly for reasons of harbour operation and possibly toll charging.

Another source related to a division of merchantmen based on capacity is the
calculation of ship tonnage by Hero of Alexandria (middle of the 1% century CE). Hero
employed an empirical formula to calculate the tonnage of ships based on their overall
dimensions by using three examples: one of 768 amphorae (7,680 modii or 58 tons), one of
1,920 amphorae (19,200 modii or 95 tons) and one of 2,520 amphorae (25,200 modii or 144

29 1t is unknown whether Hero chose his examples following any established

tons).
classification of merchantmen, although two of his ships are very close the vessels
mentioned by the Thasos harbour inscription (95 and 144 tons compared to 80 and 130 tons
in Thasos). The discrepancy could be due to the empirical nature of the calculations and the
regional variations of size units, but Hero generally avoids rounding up his numbers and the

way he expressed his measurements indicates he had access to very specific ships and was

not interested in creating a generic typology of merchantmen.

[t c25. . ... ... ... ™™ €6ghovtLef——— — — — — — — — — — — 1.”

Launey 1933, 398-9; Casson 1971, 171, n.23. Cf. Nantet 2020c, 79.

Blackman 1995, 77-9.

200 up ship has a length of 24 feet, a width of 6 feet, its hold depth is 4 feet; you have to find how many
amphorae or modii it contains. | do as follows: | multiply the width with the hold depth; that makes 24 feet.
I multiply that with the length, that makes 576 feet. | add one third of that to 576 and that makes 768. This
is how many amphorae it contains. Each amphora contains 10 modii, which makes 7680” (Hero of
Alexandria, Stereometrica, 11.50; translated by the author). Cf. Strauss 2007, 101. “Let us suppose a ship has
a length of 50 feet from end to end, a width of 12 feet and a hold depth 7 feet. Do as follows: multiply 50
with 12; this makes 600. | multiply this with the hold depth of 7; that makes 4,200. | multiply this by 6; they
become 25,200. This is how many modii the ship can accommodate” (Hero of Alexandria, Stereometrica,
11.50; translated by the author). “We will measure a ship, whose length is 48 cubits, the width of its bottom
4 cubits and the width of the stem 6 cubits, the upper width of the stern 8 cubits and the upper width of the
middle 9 cubits; we must find how many modii it can accommodate. You do as follows; you add the width
of the stern and the stem; that makes 14. You divide this by half and it makes 7. You add the width of the
middle; that makes 16 cubits. You divide this by half and it makes 8; | multiply this with the width of the
bottom part of the middle, that is 4 cubits; that makes 32. That is multiplied with the total length of 48
cubits; it makes 1536 cubits. Each cubit contains 12 % Italian modii and that makes 19,200 modii. This is the
number of modii the ships contains” (Hero of Alexandria, Stereometrica, I1.52; translated by the author).
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Both sources avoid acknowledging ships larger than 144 tons. Shipwrecks and written
sources firmly document that such ships were not at all unknown during at least Heros’

: 201
time. 0

The Antirhodos shipwreck that sunk in the harbour of Alexandria around the time
Hero was born was a 250-ton merchantman,?®® whilst the contemporary author Philo of
Alexandria regularly mentions ships of up to 350 tons (myriophoroi).?°® In the case of Hero, it
is quite possible that the scholar did not have access to larger ships to practice his formulas,
or that the latter did not operate well with larger vessels.’®* In the case of the Thasos
inscription it is also likely that larger ships could not be accommodated in the areas
delineated due to their draught or that these were much fewer and special arrangements
were made when these used the harbour.

These two important sources do not also take into account a more practical division
of ship types, based on their rough capacity as amphorae carriers.?’> Ancient Greek and Latin
texts mention uupto@opot, puptogoptot or uuptaywyoi (10,000 amphorae or 350-500 tons),
TptoxiAtopaopot (3,000 amphorae or 75-150 tons) and ytAtopopot (1,000 amphorae or 15-17

2% The most common term is uupto@dpoc (myriophoros in Latin), which appears

tons).
regularly from the 5t century BCE until the 1% century CE. The existence of ships of such
great tonnage has been verified in at least two shipwrecks, the early 1*-century BCE ships of
Albenga and of Madrague de Giens.?®’ References to the 3,000 and 1,000 amphora carriers

on the other hand are scarce: Dionysius of Halicarnassus mentions 3,000 amphorae carriers

T Wallinga 1964, 4-5; Pomey & Tchernia 1978, 235-7.

292 sandrin et al. 2013.

2% “Eor at times broad gulfs, through the sea's being withdrawn by ebbing, suddenly become a far-reaching
stretch of sand, and a little later, as it is poured back, they become deep seas navigable not merely by small
barges but by ships of many tons burden (myriophoroi)” (Philo, Opif.38.1); “ships with a capacity of 10,000
amphorae full of cargo” (Philo, Plant.6.1). Cf. Wallinga 1964, 5.

There is also the possibility that Hero had copied the formulas from earlier Greek or Egyptian texts, but the
use of the Roman modius alongside the Egyptian artab strongly indicates that the text belonged to a period
after the Roman conquest of Egypt in 30 BCE.

Wallinga 1964.

For the term uuptopdpol/myriophoroi, puvptépoptot and puptaywyoi, see Thuc.7.56.2, Ctesias, Indica 6,
Strab.3.3.1, Automedon, Anth.Gr.10.23, Philon of Alexandria, De Opificio Mundi 38.1, id. De Plantatione Noe
6.24 and De Aeternitatae Mundi 26.138. For the term tploxtA\topopol see D.H.3.44.3. For the term xiA\todpopot
see Dio Cassius, 56.27.3. Cf. Wallinga 1964, 3-6 and Nantet 2016, 115-6.

Pomey & Tchernia 1978, 233-7.

204

205
206

207

68



Large capacity ships & myriophoroi

Middle capacity ships
(torayihiopdépor)
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Fig. 2.2. A comparison of the dimensions of the forms of the main categories of merchantmen in
Hellenistic and Roman times (drawing by the author).

that would reach Rome through the Tiber,’®® whereas the ytAtopdpoc is mentioned by Dio
Cassius, reporting on Augustus prohibiting exiles from acquiring a ship larger than that.’®
Using the capacity of ships in amphorae, artabs or modii would have been likely the
most practical ship division. ?*° The occurrence of uupto@dpot, tPLoyAto@dpot and
XAtopopot in written sources shows that this must have been a convenient, and
comprehensible way to describe ships of medium and small capacity. It remains, however,
doubtful whether it was ever adopted by the authorities or by mariners and shipbuilders.?**
The only direct evidence for such a nomenclature are the shipwrecks, which, unfortunately,

present a fragmentary image of the ships of the period: the accidental nature of their

preservation and discovery, the lack of any ‘label’ of capacity on any of them, and finally the

208 “Accordingly, oared ships however large and merchantmen up to three thousand bushels burden enter at
the mouth of the river and are rowed and towed up to Rome, while those of a larger size ride at anchor off
the mouth, where they are unloaded and loaded again by river boats”, (D.H. 3.44.3).

299 “Basides this, he enjoined upon the exiles that they should not cross the sea to any other point, and should
not possess more than one ship of burden having a capacity of a thousand amphorae and two ships driven
by oars” (Dio Cassius, 56.27.3).

% A similar division was established in later periods with the exclusive use of barrels as capacity units in the

Venetian navy (Lane 1992, 247).

Wallinga 1964, 18.
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plain fact that the a surviving cargo does not necessarily correspond to the capacity of the
vessel (overloaded, half-loaded ships or perishable cargo are common in seaborne trade
throughout time)**? render shipwrecks a rather insecure source for any standardized division
of ships according to their tonnage (see 1.4.3).

Based on a combination of data supplied by the ancient sources, shipwrecks and
previous studies on the subject | am proposing an inclusive classification of ships according
to their tonnage and size (Tables 2.1-2). This is largely based on two divisions already

suggested by Casson, Parker and Boetto.**?

Casson and Parker divided ships in small capacity
vessels (less than 75 tons or 1,500 amphorae), medium capacity vessels (75-200 tons or
2,000-3,000 amphorae) and large capacity vessels (over 250 tons or more than 6,000
amphorae). Boetto enriched the division by adding the category of the exceptionally large
freighters of ¢.1,200 tons and the myriophoroi of 350-500 tons. My division of ships is a
combination of both these approaches with the addition of a fifth category of smaller boats,
using tonnage as the main division criterion (Tables 2.1-2; Fig.2.2). Thus round ships are
divided into exceptionally large freighters (more than 500 tons), myriophoroi (350-500 tons
or 10,000 amphorae), large capacity ships (150-350 or 3,000 amphorae), middle capacity
ships (75-150 tons or 1,000 amphorae), small capacity ships (15-75 tons), whilst the category
of very small capacity vessels is added (less than 15 tons). The division is quite conventional,
but by categorising vessels according to their tonnage and their corresponding dimensions,
the data collected can be better organised and used in calculating the capacity of the
harbours under investigation. Furthermore, it combines the tonnage of ships, as known

through shipwrecks and written sources, with the division in uuvptopopot, tpioxiAtopopot

and ytAtopopol.

2 Russell 2013a, 113; Manning 2018, 257-9.

213 casson 1971, 171-2; Parker 1992b, 89; Boetto 2010, T.1.
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Categories Capacity (t) Length (m) | Beam (m) Height from | Draught
keel to (m)
deck (m)
Exceptionally 1,200-1,700 50-55 14 7 4.5
large cargo ships
Myriophoroi 350-500 40 9-12 4-5 3.54
(10,000 amphorae or
50,000 modii)
Large capacity 170-300 21-40 8-14 3.7-5 2-4
ships (5,000 amphorae or
50,000 modii)
Medium capacity | 75-150 15-30 4-8 2-3 1-2.3
ships (3,000 amphorae or
20,000 modii)
Small capacity 15-75 13-25 4-7 2-3 1-2
ships (1,000 amphorae or
10,000 modii)
Very small <15 6-13 2-5 0.5-2 0.5-1.2
capacity ships

Table 2.1. A typology of merchantmen and service vessels during the Hellenistic and Roman period

according to their tonnage and dimensions.

Type Length Beam Area covered
Large ships 35-40 m 8-15m 280-600 m?
Medium ships 18-30 m 7-9m 125-270 m?
Small ships 14-25 m 5-7m 70-175 m?
Very small ships 8-14 m 2-45m 16-63 m?

Table 2.2. A comparative table of the approximate area that would have been covered by various

sizes of Hellenistic and Roman ships of the Mediterranean (sizes according to Table 2.1).

2.1.3. The division and typology of galleys

Written sources document a long list of names for Hellenistic and Roman oared vessels, as

well as different classifications.

214

Galleys, which are above all ships built around their

rowing crew, were basically divided according to the number of oarsmen they could

accommodate on each cluster of superimposed banks per side with a variety of terms

(trireme, tetreres, penteres etc.). Smaller units could be named after the number of rowing

files (e.g. éikpotog, i.e. double-banked) or by their total number of oarsmen (e.g.

214

Morrison & Coates 1996, 255.
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triakonter/tptakovropog, i.e. with 30 oarsmen), and some would be distinguished by their
use as katdokornoc/speculatoria (spy and reconnaissance boat).?*®

Tonnage was of little importance for galleys and is never documented, since none of
these vessels was built to carry any substantial cargo. Iconography, although rich concerning
galleys in the period studied, gives little evidence of the actual type of ship portrayed, with
the exception of a 1* century BCE-1% century CE quadrireme (‘four’) in a graffiti from Alba
Fucentia, Pompe, Pompeii, identified as such by an inscription.?*® According to the thorough
reconstruction of the form and size of various galley types made by John Morrison & John

Coates (Table 2.3; Fig.2.1), the draught of these ships would remain quite small, ranging

between 1 and 1.5 m, and even smaller for service galleys like ship C from Pisa.?*’

= T | € —
2 £ £ s |2 £ £
g g = §< | = b £
8 g 2 & EE | §_ | & 2
S a 8 | 3 £s |8E |2 a
Trireme 400 BCE 48 40 3.7 5.6 3.6 1.1
Early “five” 400 BCE 100 45 5.2 6.4 4.4 1.5
“Four” 300 BCE 60 37 4.6 5.6 3.4 13
“Five” 100 BCE 110 45 5.3 7.0 4.4 1.5
“Six” 100 BCE 125 47 5.7 7.5 4.8 1.5
“Seven” 100 BCE 133 47 5.7 7.5 4.8 1.5
“Five” 50 CE 125 45 5.7 8.2 4.6 1.6
Liburnian 100 CE 14.5 20 3.0 3.9 2.8 0.76
Hemiolia 300 BCE 14 24 2.7 4.3 0.78
Trihemiolia 300 BCE 41 35 4.0 5.8 3.5 1.1
Marsala Punic galley | 241-235 BCE 35 4.8
(liburnian?)

Table 2.3. A comparative table of the sizes and tonnage of various galleys of the Mediterranean
(according to Morrison & Coates 1996, Appendix D).

2.1.4. Specialised ships and cargoes

Beyond the all-purpose merchantmen of the period, which, as we saw above, were used for
a variety of cargoes and presented similar dimensions and characteristics, there are certain
types of ships carrying specific cargoes and whose use and/or configuration marks them as

important categories who played a significant role in the operation of contemporary

215 P . . . . .
Due to their importance in warfare galley names appear very commonly in a wide range of historical and

literature texts, as well as in many inscriptions and papyri. For a series of such references see Casson 1971, 97-
147; Morrison & Coates 1996, 255-77.

Guarducci 1953, 119-20, Fig.5. Cf. Morrison & Coates 1996, 238-9, n.38.

Kyprouli 2012, 30.
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Fig.2.3. A grain freighter from the Isis Ciminiana tomb in Ostia, Vatican Museums (2
century CE; Rickman 2003, 137).

commerce and, subsequently, harbours. These were the grain freighters, the stone carriers

and the dolia ships.

The grain freighters

Probably the largest and most important cargo travelling around the Mediterranean during
the Hellenistic and Roman period was grain. By the 1% century CE the ‘mega-cities’ of the
Mediterranean depended on the import of grain and other victuals to avoid famine and
consequently civil unrest.*® The importance of the grain freighters in the life of these cities
(and especially Rome from where most of the available data comes from)**?is vividly
described in Seneca’s account of the joyful festivities that marked the arrival of the
Alexandria grain fleet at the harbour of Puteoli around June each year.”?° As a result the
need to accommodate and serve these ships would have played a major role in the

development and operation almost all the harbours of the period, even of the smaller ones,

*!% Garnsey 1988, 218-27.

?sirks 1991; Brandt 2005.

220 “Suddenly there came into our view to-day the ‘Alexandrian’ ships, — | mean those which are usually sent
ahead to announce the coming of the fleet; they are called ‘mail-boats.” The Campanians are glad to see
them; all the rabble of Puteoli stand on the docks, and can recognize the ‘Alexandrian’ boats, no matter
how great the crowd of vessels, by the very trim of their sails. For they alone may keep spread their
topsails, which all ships use when out at sea, because nothing sends a ship along so well as its upper canvas;
that is where most of the speed is obtained. So when the breeze has stiffened and becomes stronger than is
comfortable, they set their yards lower; for the wind has less force near the surface of the water.
Accordingly, when they have made Capreae and the headland whence tall Pallas watches on the stormy
peak, all other vessels are bidden to be content with the mainsail, and the topsail stands out conspicuously
on the ‘Alexandrian’ mail-boats” (Sen.Ep.77.1-2).
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which would serve local provisioning networks or act as important intermediate stations to
long-haul networks.?**

What was the actual tonnage and size of the ships that carried the much needed
grain cargoes? Direct information on these ships is inadequate, since grain is a material that
totally disintegrates under water and thus no known shipwreck has ever been identified as a
grain freighter. A unique image of a ship on which grain is loaded in sacks survives in a 2"d_3r
century CE fresco from the Tomb of Isis Ciminiana in Ostia (Fig.2.3), but the ship is
unfortunately too stylised and out of proportion to offer any plausible clues on its size.???
Whether an average grain ship existed is very doubtful, as we will see below in 2.3.3. In
terms of total tonnage of grain carried by sea to provision certain urban centres like Rome,
things were complicated. Ships would regularly carry mixed cargoes, whereas the annona
system of grain provisioning only included segments of the population and the later annona

223

militaris only concerned the army.”*” Substantial portions of local needs could also be

covered by local production, even in relatively arid regions like the Cyclades.?** Victuals

22 .
> Finally,

would also be carried by land, notwithstanding the low speed and the higher cost.
although written sources in general verify that grain ships made a single trip every year
during the most favourable Spring/Summer season,’?® the possibility of more than one
annual voyage should not be excluded, especially for short-haul networks.

A certain number of these ships must have been of great capacity, their use being a
reasonable choice for the ship-owners.??” Apart from the safety a larger ship could offer in

228 it would also increase the margin of profit, especially when a bulk cargo like

rough seas,
grain could be sold as a whole in the markets of the great cities. However, written sources
do not document any grain ship of great size arriving at the harbours of Italy in the 1%
century CE, notwithstanding the rising population of the peninsula. Claudius’ decree offering

privileges for ship owners placing their ships in the service of the annona mentioned vessels

! Hopkins 1983, 85, 94-6; Reger 1994, 51-3.

Basch 1987, 468, Fig.1048; Mataix Farrandiz 2018, 87. The Isis Ciminiana ship fresco was found in 1867, it
was detached, largely restored and partly repainted and is now exhibited at the Vatican Museum.

Morley 2007, 584; Temin 2013, 32.

Reger 1994, 109.

Hopkins 1983, 104; Brandt 2005, 38.

Casson 1971, 297-9.

Morley 2007, 585.

Freeman Trimalchio in the Satyricon, describing how he boldly built “bigger, better and more expensive
ships”, states that a “huge ship has a certain security about her” (Petr.76).
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of not less than 10,000 modii
or 68 tons but said nothing

229 | the

about any larger ones.
same period a graffito on an
amphora from Pompei
documents a grain ship of
15,200 modii or 100 tons.?*

Shipwreck evidence similarly

points towards smaller ships,

Ostia (¢.200 CE; Pomey 1997, 85). although the former could be
affected by the lack of preservation of ships with perishable material (see above). Although
larger ships would theoretically be safer and sturdier, written sources suggest not only that
all grain ships were very vulnerable to storms even in some of the busiest harbours like the
Claudian Portus (see Tacitus’ report on the storm that destroyed 200 merchantmen inside
the harbour of Portus in 62 CE),**' but that they often could not easily enter the harbour
basins, as Flavius Josephus mentions for the Great Harbour of Alexandria.”*? The operation
of large vessels could result both in great profits but also in great losses even within
harbours, thus it is not surprising that the rise of trade in grain in the Roman Mediterranean
did not automatically trigger the creation of larger ships. Despite the fact that large capacity
myriophoroi like the Madrague de Giens and the Albenga shipwrecks appear in the late
Republican period, serving the rapidly increasing needs of Italy in victuals, both ships carried
wine from Gaul and not grain. Corporations and great ship owners operating multiple ships
could represent a better risk management strategy, but we lack any documentation both on
the exact number of ships each could employ, as well as on their tonnage.233

Although not confirmed by shipwreck finds, a certain number of larger ships seem to

have been in use during the Antonine period. Lucian describes with awe the gigantic 1,200-

22 Gaius, Inst.l.32c; Suet.Cl.18-9.

CIL IV 9591; Mataix Ferrandiz 2018, 165.

Tac.Ann.15.18.

22 “ppout this island are built very great piers, the handiwork of men, against which, when the sea dashes
itself, and its waves are broken against those boundaries, the navigation becomes very troublesome, and
the entrance through so narrow a passage is rendered dangerous” (J.BJ.4.10.5). Cf. Belov 2015, 55.

Casson 1971, 315.
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234

tons Isis grain freighter around 150 CE~™" and also reports two three-masted vessels (one of

235 whereas towards the end of the century

them belonging to the Alexandria fleet),
Philostratus mentions a three-masted ship in the harbour of Smyrna.”*® In Ostia, at the statio
of Sullecthum, a merchant corporation related with the import of commodities from Africa,
the unique image of a three-masted merchantman is preserved and dates around 200 CE
(Fig.2.4).”>’ The existence of three masts on ships, a rather rare occurrence in the Greco-
Roman antiquity, clearly points towards ships of great capacity (see 2.4.1). In the same
period the Roman decree offering exemptions from public services to ship owners that

d.28This possible rise of

would build and operate grain freighters of up to 350 tons is date
ship size could also be related with the interest of Commodus (180-192 CE) to boost trade
with Africa by creating an African grain fleet.”®

Although written evidence indicate that in certain periods grain freighters of large of
even very large capacity were indeed built and operated, these would have naturally been
few, since they required substantial funding, equipment and crew and would serve very
specific routes related to large markets that could consume such great cargoes. The majority
of grain freighters remained most likely, as also indicated by the size of shipwrecks, of
medium or small capacity, being easier to build, maintain and operate. However, the
importance of large-capacity ships was great not because of their numbers, but because of
their great tonnage and the ability to provide sufficient provisioning for many consumers
with single cargoes, which, in turn, could also be taxed accordingly. This would have

naturally played an important role in the development and operation of the harbours these

ships visited.

2% Luc.Nav. 5-9. Cf. Casson 1971, 186-8 and Houston 1987.

Luc.Pseudol.27; Lex.15.

Philostr.VA 4.9.

>’ Meiggs 1960, PI.XXIVb.

238 Scaevola, Dig. 50.5.3.

> The Historia Augusta biographies, the text that refers to the organization of an African grain fleet by
Commodus, has been proven very controversial (SHA, Commodus 17.7). It is however interesting that
during the same period an increase of imports from Africa is attested by the excavations in the horea of
Portus harbours (Keay 2010, 13; 2012b, 44), whereas the interest of Commodus to boost seaborne trade
can also be inferred by some iconographic sources (Syme 1971).
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Stone carriers

A special category of ships that becomes increasingly important by the late Hellenistic and
especially the Roman imperial period is the stone carriers.?*® With the needs of cities or
sanctuaries rising considerably thanks to grandiose projects funded by the Hellenistic
kingdoms and then by Rome, stone carriers became very important in contemporary ship
traffic and this is verified by the number of shipwrecks and the variety of cargoes these

d.?** Although, as noted above, the wooden remains of these shipwrecks do not

transporte
indicate that these were in any way different than other cargo ships of the period, their
handling required, as we will see below, special infrastructures, machinery, expertise and an

abundant labour force.

The dolia ships

Towards the end of the 1* century BCE the dolia ships appear (Fig.2.5). According to a
number of shipwrecks they all belong to the category of small vessels, with a length of 18 to
20 m, a beam of about 6 m, a capacity of about 60 tons and an estimated draught of 1.5 m
(Appendix |1, Table 3). Although their size was not great, they could transport nearly double
the amount of liquid products than amphorae-carriers of similar size, thanks to the use of

the dolia containers.?* The dolia

ships seem to fall out of use after { }

the middle of the 1° century CE. The l .

need to empty and fill the dolia .\\\\
bulky containers, as well as to
remove them from the ships when J
necessary, required some special
equipment in the harbours they
would encounter, as will be

discussed in 2.5.2.%%

Fig. 2.5. Model of a dolia ship based on various shipwreck
finds (Centre Camille Jullian).

%0 casson 1971, 169, n.4.

Russell 2011; 20133, 114-8; 2013b.
Marlier 2008, 170; Dell’ Amico 2011, 70.
Robinson et al. 2020, 104.
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2.2. Construction methods and hull forms

The form, capacity and operation of the

ships of the period studied was naturally
influenced by the ways these were built.
The construction method almost
exclusively employed in Mediterranean
shipbuilding from the 4 century BCE and
until the end of antiquity was the mortise-

and-tenon technique (Fig.2.6). %

Having
almost totally replaced the method of
lashed or sewn ships at least in seagoing
ships,?*® it consisted of the erection of the
shell of the hull first, with planks joined

together by wooden tenons and treenails

and the subsequent addition of the S

Fig.2.6. Schematic plan of the mortise-and-tenon

framing. The method remained the most
g construction method (drawing by the author)

common technique for all seagoing vessels

in the Hellenistic and Roman period.?*® Change was slow, with a steady movement towards a
frame-first method of construction through the application of prefabricated parts®*’ and the
increase of the role framing played in hull construction.’*® The method was employed widely
in every type of ship, from seagoing to river or harbour vessels (e.g. the Nemi lake barges or
the Kinneret lake boat), as well as in ships outside the Mediterranean world but within the
limits of the Roman Empire (e.g. the County Hall ship in London).?*

Although the mortise-and-tenon method was employed in almost every seagoing

ship of the period, hull forms presented a much greater variability**° and indicate the

244 Steffy 1994, 40-77; Pomey 2011, 22.

Pomey 2011, 40-53; Beresford 2013, 11-2.

Although sewn seagoing vessels gradually fell out of use in the Levant and the Western Mediterranean, they
remained common in the tradition of the Adriatic as a local shipbuilding tradition both for boats and for larger
vessels (e.g. the ships of Pula 1 & 2, Comacchio and Stella 1). For an overview of all sewn-boat finds in the
Mediterranean and the Black Sea see Pomey & Boetto 2019.

Pomey & Rieth 2005, 168-9; Olaberria 2014, 355-61, 364-6.

Pomey et al. 2012, 305; McGrail 2013; Pomey 2020, 36-8.

Steffy 1994, 65-7, 71-2.

Whitewright 2011a, 92-3.
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Merchant vessels | Harbour vessels and boats Merchant and harbour vessels
Hellenistic- \ i 2nd-4th century CE

early Roman period
. oulon 1
Kyrenia
L‘J_/Toulon 2 Laurons 2

Herculaneum
Cavaliére -
. ) Fiumaicino 4
u;et
Chretienne C [ i AN
| ] Fiumicino 1
& Naples C

Kizilburun

\U%

Galleys

Madrague de Giens

i i Marsala
Dolia ship MGETVMS 3

Fig. 2.7. A comparison between the mid-ship cross-section of various Hellenistic and Roman ships of
the Mediterranean (drawing by the author; for references on each ship see Appendix 1)

different approaches in the use of vessels, especially within coastal environments (Fig.2.7).
Two types of hulls have been distinguished, conventionally named “Hellenistic” and “Roman
Imperial”.**! The “Hellenistic” hulls had a wineglass form with a deep, wedge-shaped keel.
This advanced hydrodynamic form was improved by a longitudinally curved keel and a
perpendicular stem post (e.g. Kyrenia) or a protruding cutwater (e.g. Madrague de Giens;
Figs.2.2 & 9). The sailing qualities of such hulls were excellent, as proved by the extensive
sea trials of the Kyrenia ship replica, whereas the protruding keel and the cutwater helped
steering and speed, and resisted leeway, especially when sailing close to the wind.?? Thanks
to its sailing performance this type of hull was in use until the A century CE, as shown by a
series of shipwrecks, whilst cutwaters remained a feature of many merchant ships at least

until the 3™ century CE, according to iconography.?® The wineglass hull could have been

>t Pomey et al. 2012; Pomey 2020.

Whitewright 2011a, 92; Beresford 2013, 120-2.
Basch 1987, Figs.156-62, 1076, 1105-6, 1108-10; Pomey et al. 2012, 250-68.
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used in galleys too, its hydrodynamic qualities making it ideal for the needs of oared
vessels.”*

The second hull form belonged to the “Imperial Roman” type. It was characterised by
a rectangular, small keel, a flatter bottom and fuller lines and simple curved ends (e.g.

2% These hulls were easier and cheaper to build

Cavaliere, Kizilburun, Chretienne C; Fig.2.7).
than the “Hellenistic” ones, had a relatively larger cargo capacity and could approach
shallow areas more easily, although their sailing abilities were to a certain degree
compromised. Despite their overall simplicity these vessels never acquired a totally flat
bottom, which would have been ideal for shallow waters, beaching and hauling on land, a

2
> There were,

form that became a standard feature for all Medieval Mediterranean ships.
however, two types of ships that clearly moved towards a flatter bottom: the dolia ships and
harbour service vessels (Figs.2.2 & 2.7). In the first case, the hulls discovered have an almost
flat bottom and a small, rectangular keel. This allows them not only to accommodate a cargo
of large dolia containers, but also to approach shallower areas. Marlier and Boetto have
suggested that it was the estuaries and the great rivers of the western Mediterranean that
these ships were specially designed to navigate, although none has been found in their
proximities.>’ Marlier has also suggested a harbour use, convincingly arguing that since the
bulky dolia were not to be removed from the ship, their filling and emptying would have to
be done by siphons when the ship was docked and thus they had to maintain a small draught
in order to approach docks or banks.?*® To this | could add the easiness with which these
relatively small vessels (Appendix I, Table 3) could be, when emptied, drawn on land for
maintenance thanks to their flat bottoms. The second type of ships to acquire a simpler, box-
like hull was the harbour vessels that appeared in the archaeological record after the 1%
century CE. The earlier ones are the horeiae, the working boats found in the harbours of

Naples, Toulon and Ostia and also known from texts and iconography (Fig.2.8). They all have

a small keel and a flat central hull area, their almost perpendicular sides allowing for a larger

>* Coates 1995, 131; Morrison & Coates 1996, Appendix D). The use of a wineglass-shaped hull in galleys can

be suggested by the only surviving galley hull, the Marsala Punic wreck (Frost et al. 1981, 241-77). Recent
studies, however, have casted doubt over the original configuration of the ship that could have also been a
round ship (Polakowski 2020).

Charlin et al. 1978; Littlefield 2012; Joncheray 1975.

Steffy 1994, 85-100.

Marlier 2008, 164-7; Boetto 2012, 167-8.

Marlier 2008, 167.
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HORELA

Fig. 2.8. Left: A reconstruction of the Naples C horeia-type ship as a sailing ship (Boetto & Poveda
2014, 65). Right: A horeia-type boat according to the Althiburus mosaic, Tunisia (Casson 1971,
Fig.137)

cargo capacity. Although the smaller ones (Toulon 1 and 2) could be considered service or
even fishing boats, the largest ones (Naples C and Isola Sacra |) were built to carry cargoes
(Appendix 1, Table 4).°° A similar configuration, although without the transom end, is found
in the 4th-5th-century CE naves caudicariae from Fiumicino/Portus.?®® The box-like hull and
the small, straight keel, as well as the highly systemized construction method point towards
ships that were to be used in fluvial or harbour environments as cheap and efficient cargo

transporters.

2.3. Size, tonnage and draught

The issue of draught is probably the most important factor that dictates the ability of a ship
to enter and use a harbour, an issue dependant to the overall dimensions and subsequent
tonnage of a hull (Figs.2.1-2; Tables 2.1-3). For many years it has been considered that a
steady rise in ship size and tonnage was the norm in the evolution of merchantmen from the
Hellenistic and towards the Roman Imperial period,261 but, as we will see below, the

situation is much more complicated.

2.3.1. The Hellenistic period
Although certain larger ships did exist (e.g. the 130-tons Alonissos shipwreck from the late
5t century BCE),*® the majority of Mediterranean merchantmen before the 4" century BCE

were relatively small, between 70 and 115 tons and many were no more than 15-20 m long

29 Boetto 2009; Boetto et al. 2017.

Boetto 2011.
Casson 1971, 172-3; Pomey 2011, 48-9.
Hadjidaki 1996.
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263 Thanks to their small

with a capacity of about 20 tons, as indicated by various shipwrecks.
size, light construction and limited tonnage these ships had a draught of no more than 1.5 m
even when fully loaded. Naval fleets similarly consisted mainly of triremes, whose tonnage
and draught was even smaller (it has been calculated that a manned trireme’s draught did
not exceed 1.1 m; Table 2.3).2%*

It was the intense military antagonism of the Hellenistic kingdoms from the end of
the 4™ century BCE onward that first triggered the construction of heavier oared vessels.?®
Multi-banked galleys with very large oar crews and much greater displacement than
triremes were soon developed (it is calculated that the éntrpnc¢ or ‘seven’ was 47 m long
and had a displacement of 133 tons; Table 2.3). However, thanks to the necessary design of
all oared vessels (long, low, slender hulls that allow for efficient rowing and minimum drag),
their draught hardly ever exceeded 1.5 m and it would have become even smaller as crews
and equipment were disembarked when galleys were stationed in harbours or beached
(Fig.2.1). %°® Certain exceptionally large galleys were built, like the Aeovropdpoc of
Lysimachus (c.280 BCE)**’ or the tecoapakovtipnc (‘forty’) of Ptolemy IV (c.215 BCE).%®
According to the written evidence both ships were more than 110 m long, whereas the
tecoapakovtipne was apparently a unique gigantic catamaran. **° Much like the
contemporary Syracusia ‘mega freighter’ (see below), these were rare and prestige ships,
unfit for much practical use and very difficult to even be launched or hauled on land.?’® The
‘ships of the line’ of the Hellenistic naval fleets remained regular polyremes with relatively
limited sizes and draught.

A uniquely large cargo ship of the Hellenistic period was the grain freighter
Syracusia.””* According to the description by Athenaeus the gigantic and lavish ship had a

capacity of 1,700 tons and could not be accommodated (the author uses the term &€ysodau,

“to be received”) by any of the contemporary harbours and was put on display after its

?%3 Gibbins 2001, 283-8; Kahanov 2003, T.31; Nantet 2016, 116-7.
2% Morrison & Coates 1996, Appendix D.
2% Murray 2012, 3-12; Pomey 2020, 28.
?°® Morrison & Coates 1996, 323-4.
267 Memnon, History of Herakleia 8.
Ath.5.37.
Casson 1971, 108-16.
It has been argued that the only use of exceptionally large Hellenistic galleys would have been as fighting
platforms in siege warfare (Murray 2012, 249-50).
Ath.5.37, 5.206-9. Cf. Casson 1971, 185-6.
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maiden voyage.?’? According to its tonnage its draught must have been no less than 4-5 m.
The inability of the gigantic ship to enter harbours clearly indicates that it was totally unfit
for any practical use. Concerning less exceptional merchantmen, shipwrecks offer no clues
about any evident change in ship size and tonnage in the Hellenistic period since very few

.22 The shipwrecks of Kyrenia (Iate-4th

dating to this period preserve parts of their hul
century BCE), Serce Limani (280-275 BCE) and of the Hellenistic ship of Pisa (2nd century BCE)
were no more than 15 m long and 4 m wide, with a draught of about 1 m.>’* Iconography is
equally poor concerning merchantmen of the period.?””

This should not, however, be considered as firm proof for the prevalence of small
ships in the Hellenistic Mediterranean. At least ten inscriptions from Delos, Ephesus, Samos
and Athens document donations of grain cargoes and date from the end of the 4" century to
179 BCE (Table 2.4).7® Six of these cargoes belong to ships of medium capacity (95-120
tons), three to ships of large capacity (165-330 tons) and only one most likely to a ship of
small capacity (20 tons, if not referring to a fraction of a larger cargo). The commonest size is
c. 3,000 ugdiuvor or 120 tons (five cargoes), followed by two donations of 4,000 uédiuvot or
165 tons. The fact that inscriptions do not mention any double cargoes and the regularity of
the quantities are strong indications that these were single shiploads. Even the 330 tons of
the inscription of 208/7 BCE might have been carried by a single large freighter. Finally, the
Thasos inscription (see above), although not documenting any medium tonnage for the ships

of the period, suggests that ships of 130 tons were numerous enough to have a special area

of the harbour assigned to them.

72 40n board were loaded ninety thousand bushels of grain, ten thousand jars Sicilian salt-fish, six hundred
tons of wool, and other front amounting to six hundred tons. Quite apart from this was the provisioning of
the crew. But when Hieron began to get reports of all the harbours, either that they could not receive his
ship at all, or that great danger to the ship was involved, he determined to send it as a present to King
Ptolemy at Alexandria; for there was in fact a scarcity of grain throughout Egypt. And so he did; and the ship
was brought to Alexandria, where it was pulled up on shore” (Ath.5.209).

Nantet 2020b, 4.

Steffy 1994, 42-59; Pulak et al. 1987; Bonino 2003, 183-221.

Around 215 BCE in Rome, Quintus Claudius banned senators from owning any seagoing ship of a capacity of
more than 300 amphorae (i.e. a very small capacity ship; Table 2.1; Liv.21.63.3). Although this reference could
point towards relatively small capacities in the average size of merchantmen of the period, it could also be an
excessive measure of the Roman republic, targeting the richness of various senators.

Casson 1971, 183-4.
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City Date Amount References
Medimnoi Tons
Delos 1% half of 3™ century | 500 20 IGX1.4.627
BCE
Ephesus ¢.300 BCE 2,333 95 Syll.> 354
Delos 179 BCE 2,800 115 ID 442A 100-105
Samos End of 4™ century | 3,000 120 SEG 1361
BCE
Athens c.325/4 BCE 3,000 120 IGII” 360
Athens 324/3 BCE 3,000 120 IGII* 363
Athens 320/19 BCE 3,000 120 IGII* 398
Athens c.330 BCE 4,000 165 IGII* 408
Athens 320/19 BCE 4,000 165 IGII* 400
Athens 208/7 BCE 8,000 330 IGII* 845

Table 2.4. A list of grain cargoes donated to various Greek cities during the Hellenistic period
(based on Casson 1971, 183-4).

Fig.2.9. Conjectural reconstruction of the Madrague de Giens shipwreck (Bonino 2018, Fig.10).




2.3.2. The Late Republican and Imperial Roman period

Although the passage from the Hellenistic to the Roman period through the conquest of the
Greek East by Rome was more of a natural evolution than an abrupt change,”’’ the pax
Romana resulted in a substantial culmination of changes in the maritime economy and
commerce.”’® These changes began to be evident in shipwrecks from the end of the 2"

279

century BCE.”"” The Spargi wreck in Sardinia (120-100 BCE) is the first known merchantman

280

with a capacity of 200-300 tons.”"" The large-capacity (myriophoroi) shipwrecks of Mahdia,

Albenga and Madrague de Giens (Figs.2.1, 2.7 & 2.9; Appendix |, Table 1) followed in the

first half of the 1% century BCE.?!

All had a length of about 40 m, a beam of 10 m and a
draught of 3.5 to 4 m. This boom in the sizes of ships is, however, limited to a very specific
period and geographic area (southern Gaul) and it does not mark, at least according to
archaeological evidence, a universal use of ships of such great capacity. In the following two
centuries only four shipwrecks of over 200 tons are dated, not exceeding a length of c.30 m
and a capacity of 250 tons (Punta del Francese, Saint-Tropez, Torre Sgarrata and Marzamemi
l).

Despite their relative scarcity in the archaeological record, howerver, large ships
continued to be built, according to written evidence. Scaevola mentions ships of 350 tons in

the in the second lalf of the 2" century CE,*?

whereas in the same period the Isis ‘mega-
freighter’ of 1,200 tons and almost certainly other similar ships were sailing the
Mediterranean.?®® Three-masted ships, although most likely rare, were a familiar site in the
great harbours of the period. A sea-going ship of 511 tons travelling from Ostia to Alexandria

284 The lack of large-capacity

is also documented in a Z”d-century CE papyrus from Egypt.
shipwrecks is probably due to the fact that, as noted above, the intense sea traffic moved

towards the East in areas where the conditions of preservation and study of shipwrecks are

27 Chaniotis 2018, 3-4

?7% Archibald 2005, 1; Gibbins 2001, 288; Pomey 2011, 48-9; Chaniotis 2018, 311.

%% pomey 2020, 32-40.

*%9 Gianfrotta & Pomey 1981, 339; Nantet 2020c, 83.

%1 pomey & Tchernia 1978, 233-5.

282 “Exemption from public employments is granted to those who have constructed ships destined for the
transport of provisions for the Roman people, which have a capacity of not less than fifty thousand
measures of grain, or several, each of which has a capacity of not less than ten thousand measures, as long
as the said ships are suitable for navigation, or where they provide others in their stead. Senators, however,
are not entitled to this exemption. According to the Julian Law on Extortions, they have no right to have
ships”, (Scaev.Dig. 50.5.3).

Luc.Nav. 5-9. Casson 1971, 186-8; Houston 1987.

P.Bingen 77. Cf. Nantet 2016, T.38
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not as favourable as they have been in the west, particularly in southern France (see
1.4.3).%®° Furthremore it has been reasonably suggested that the development of harbour
networks in areas like the Tyrrhenian Sea and southern France made travels safer and

286 The Antirhodos shipwreck, a

caused a drop in the number of shipwrecks (see Chapter 4).
beamy freighter of 250 tons, dated to the end of the 1% century BCE or the beginning of the
1% century CE, as well as the similar Caesarea Maritima shipwreck of the 1% century CE are
indications of the new route the great cargo ships of the period would take in order to satisfy
the supply of Rome with grain.?®’” A series of shipwrecks, as well as written evidence, on the
other hand, document the continuity of small and medium capacity ships, the “backbone of
ancient maritime commerce”. % According to the shipwreck data, small-capacity
merchantmen continued to have the dimensions, tonnage and draught of their predecessors
of the Hellenistic period: the medium capacity vessels were 18 to 25 m long, had a draught
of 1.5 to 2.3 m and could carry 80 to 130 tons (Appendix I, Table 2). An interesting but
difficult to explain fact is the relative scarcity of medium capacity shipwrecks in the

Hellenistic and Roman period: only six examples compared to the 10 large and the 27 small

capacity ships are to be found in my documentation (Appendix |, Tables 2 & 3).

2.3.3. The issue of the average ship size and tonnage

One of the basic questions related to the ship traffic and consequently ship and cargo
handling in the Hellenistic and Roman harbours concerns the average size of these ships. The
rationale behind this discussion in relationship to my study is straightforward: the bigger the
majority of ships were the greater the depth and size of the harbours they visited would
have to be, as well as the resources that would have to be invested to construct and
maintain them. In other words the rise in the number and average tonnage of merchantmen
could instigate the construction of more elaborate harbours or, vice-versa, the construction
of larger and deeper harbours would allow the construction and employment of even larger

vessels in the commercial networks of the period.

%% | Hour 1997, 161; Wilson 2011b, 40; Boetto 2012, 153; Russell 2013a, 112, n.89.

Robinson et al. 2020, 103-4.
*%7 Fitzgerald 1995; Sandrin et al. 2013; Nantet 2020c, 84.
%% Gibbins 2001, 294-5.
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Following the
established thesis that
the volume of
seaborne commerce
of the Roman period

had reached an

unprecedented
volume, several
scholars have
considered the

average size of Roman

ships of the late

Fig.2.10. A merchantman under sail. Relief from the tomb of Naevolia
Tyche, Pompeii (c.50 CE; Whitewright 2008, 266). Republican and early

Imperial period to be much higher than before,’® with Casson suggesting that any ship
below 70-80 tons was not part of the regular merchant fleet. This view fits well both with the

|II

large scale of Roman trade and the “proto-industrial” nature of Roman economy®® and
could also explain the impressive developments in harbour construction of the early Imperial
period (see 4.5). A more thorough scrutiny of the data discussed above shows, however, that
this interpretation is far from certain. As we already saw the first shipwreck of more than
200 tons is dated around the end of the 2™ century BCE (Spargi), followed by the first
myriophoroi (Appendix |, Table 1). This period coincides with the rapid expansion of Roman
rule and the political and financial unification of the Mediterranean and shipwrecks appear
to verify a steep increase in the average tonnage, compared to the previous period.
However, the abovementioned shipwrecks belong to a very specific time period and are
limited to a very specific geographical area, the western Mediterranean. As noted by

21 the rise of ship tonnage appears to have been a local phenomenon and

Emmanuel Nantet,
not a general trend throughout the Mediterranean, subject to very specific financial and
socio-political conditions. The coherent amphorae cargoes and their location indicates that

these ships served a particular trade network, which included the exchange of Italian wine

%% Rougé 1966, 415-21; Casson 1971, 170-3.

Archibald 2005, 10.
Nantet 2016, 122.
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Fig.2.11. Graffiti of ships on walls of Roman houses. | /"% Q%gfif’:".’\"&;:‘“‘f
Left: the “Europa” ship (House of the Ship, Pomper, 1% | / [\ ;’; i &<§ & '1
century BCE; Langner 2001, Pompeji, I, 15.2.3). Right: a !‘:7;«'/4:7 B < X%":"f\\%(}“;
merhantman from the Roman villa at Cucuron in
Vaucluse, France (1% century CE; Sabrié et al. 1993, 30).

with metal and enslaved people from Gaul before its full annexation by the Romans in the
middle of the 1% century BCE.?*?> According to shipwreck data myriophoroi became more rare
in the ensuing centuries (see above).

Written sources give equally inconclusive evidence: as we have already seen
references to ships of over 150 tons are rare and span from the 5t century BCE to the 1%

century CE.?3

On the contrary, texts more often mention ships of 150, 100 or 75 tons.
Iconography is also vague. Although the highly detailed images of merchantmen of the early
Imperial period give the impression of vessels of great size (Figs.2.10-11), it is impossible to
ascertain their actual tonnage. According to the conventions of contemporary art, human
figures are out of scale and greatly oversized, whereas naturalism is by far not the artists’
main goal.”®® The elaborate decoration and the presence of two masts cannot be firm
evidence on the tonnage of the vessels portrayed (even ships of medium and small capacity
would regularly carry a foremast; see 2.4.1). As for the various pieces of equipment
(gangplanks, cabins, capstans), it is a mere assumption to attribute them to ships of larger
tonnage and deny the possibility of smaller ships being equipped with them.

Under these considerations, the fundamental question arising is whether ships larger

than 150 tons were exceptions to the rule and that the bulk of trade was undertaken by

22 Tchernia 2011, 87-8; Nantet 2016, 122-3.
% Wallinga 1964, 3-5.

% Basch 1987, 1018-62.
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ships of medium to small tonnage. These not only constitute the majority of vessels
discovered by archaeological research (6 ships of medium and 26 ships of small capacity
against 2 myriophoroi and 9 ships of large capacity; Appendix |, Tables 1-3) but also appear
more regularly in written sources. Wallinga and Houston, the former using historical parallels
from the 17" and 19" century harbour registries, suggested that very few vessels of larger
tonnage did exist and their role in trade was secondary compared to the much larger fleet of
medium and small tonnage ships.?*® Such a fleet could obviously take advantage of smaller,
shallower and less protected harbours or anchorages, whereas their lower construction,
manning and maintenance costs would offer another inducement for their construction and
employment.

Both approaches on the average ship tonnage are sound and derive from thorough
interpretations of the evidence. They are, nevertheless, based on the assumption that an
average, standard category of ships existed and carried the burden of trade, travel and
exchange, with smaller or larger ships accordingly having a limited, marginal role in the

d.?°® Written sources clearly ignore the existence of such a thing as

‘great trade’ of the perio
a ‘regular’ or ‘average’ merchantman. As we saw above (2.1.2), beyond a generic division
amongst oared/military and sailed/merchant vessels, ships were mainly divided according to
their use and cargo, not their tonnage or construction, and archaeological finds firmly
document the similarities both in the form as well as in the construction methods of all
vessels.”?” The intricate procedure of measuring the capacity of vessels did concern scholars
like Hero and almost certainly taxation authorities too, but nothing points out to any
standardization. In the case of the Thasos inscription ships are described as broader
categories reaching a certain maximum capacity related to the harbour organisation,
without any reference to any ‘average’ ships frequenting the harbour. Similarly, Hero’s
calculations concern a series of vessels of which none is marked as ‘average’ or ‘regular’.
Moreover, no regulations were ever issued by contemporary authorities in order to control
the size ships had to have in order to be part of any trade network, as it would happen in

Medieval Venice for construction and taxation reasons.’®® Finally, the appearance of the

myriophoroi in various texts is most probably due to the notion of them being the largest

2% Wallinga 1964, 27; Houston 1988.

Rougé 1966, 415-21; Wilson 2011b, 54-5.
Pomey & Rieth 2005, 164.
Lane 1992, 247.
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ships, their name referring to the word puvptot (10,000), easily recognisable by the
predominantly Greek-speaking readers.

Shipwrecks offer equally inconclusive clues about any conformity of tonnage. Despite
their similarities in construction no shipwreck is identical to the other. This can be associated
with the conditions under which these ships were built. Contrary to galleys, merchantmen
and other types of working vessels were built according to the demands of a diversified
clientele, ranging from wealthy landholders or corporations to individuals with limited
resources. Thus commissioning any ship could depend on a variety of factors, from the
availability of funds and the amount of cargo each had to carry to risk margins or even the
availability of timber. Ship owners could also invest in more ships of small tonnage than in a
single or few large ones. This heterogeneity matched the diversity of the people, interests
and habits of the ancient Mediterranean.’®® Warships on the other hand most probably
followed rules concerning their size, oar crew and construction, necessary for their swift
construction and operation in naval fleets. Galleys were most likely built by commissioned
private shipyards under specific plans and instructions in order to maintain this regularity.>®
Iconography shows the similarities between ship types,*** whilst the Romans were able to

promptly create a fleet of 100 ‘fives’ by copying a captured Carthaginian galley in 260 BCE.>*

2.4. Propulsion, steering and equipment

The means of propulsion and handling, as well as the necessary equipment a ship possesses
are essential factors that can dictate its operation and potential but also its shortcomings
when employed in any specific sea and especially coastal environment. The ships of the
period discussed were equipped with a variety of such means and were quite advanced, as

we will see.

% Harpster 2017, 62.
300
specialized galley shipwrights is not well attested in written sources of the Hellenistic and Roman period. A
single reference to a long-ships shipyard comes from Ennius (cited by Servius, A.11.326).
Basch 1987, 342-91, 418-54.

PI.Nat.16.192; Morrison & Coates 1996, 43.
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2.4.1. Means of propulsion and steering

Oars and sails were the main means of propulsion for the ships of the period studied, as
happened throughout the whole of antiquity and until modern times. Considering oars, they
allowed ships not to be dependent on the unpredictable winds and gave the advantage of
controlled speed. They could be also used for steering, allowing vessels to approach
shallower areas safely. Oars were employed on galleys, vessels designed and built around
their rowing crews, but not in most of merchantmen. According to the ergonomics of
rowing, the biggest the angle of the oar to the water surface the more difficult and less
effective it is for it to be operated.’® The height of the merchantmen’s gunwale did not
allow the use of oars at a workable angle, whereas oar ports could not be opened on the
sides of the hull without jeopardizing its safety and oarsmen could not be accommodated in
the hold without diminishing the ship’s cargo capacity. These vessels had to depend on sails
or tugboats for approaching harbours and coasts in general. Only small capacity
merchantmen with a lower freeboard could use oars as auxiliary power and means of
steering, especially inside harbours. Boats on the other hand could employ oars much like
galleys whenever they needed thanks to their low freeboard. The hybrid merchant galleys
could apparently take advantage of both sails and oars, something that would have greatly
helped their operation both in the open sea as well as in coastal environments. Due,
however, to the need to accommodate a rowing crew and to maintain a low freeboard, they
could match neither regular galleys nor regular merchantmen in terms of speed and capacity
respectively. Their use was therefore limited to very specific areas that offered favourable
conditions, like the Nile, where k€pkoupot merchant galleys of considerable size are

394 Although we should not exclude the possibility that

documented in a series of papyri.
certain types of merchant galleys frequented Mediterramean harbours of the period,
including the case study harbours, the lack of data on their draught and size (papyri only
document their overall tonnage) makes it impossible to assert their possible operation

within these harbours.

39 Shaw 1995.

Casson 1995, 119-21. Papyric evidence clearly documents képkoupot of considerable tonnage (450 tons;
Arnaud 2015b, 107; see also Appendix I, Table 1), but there is no mention of their use in the open sea and
they most likely operated as bulky river barges in the calm waters of the Nile.
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Sails remained the main
means of propulsion for
merchantmen but also for galleys,
when they had to make longer
voyages. In the case of the former,
although  sails were regularly
employed, as iconography and texts

verify, ** all rigging was removed

\:5"« f\"‘\‘ g ";'/'"\"‘i and stored during sea battles and

Fig.2.12. A merchantman under full sail. Sarcophagus when the ships were stationed in
relief from Sidon (mid-1°* century CE; Whitewright 2008,

268). harbours or arsenals.>®

The mail sail

Top sail

ﬂpMR type of the period was the loose-

footed square sail (Figs.2.12 & 13).3

Main sail
Despite its simplicity compared to

Aft sail ) fri h
“Eni&popoc” Foresail more recent types o1 rig, the square

“Aptepov”

sail allowed ships to achieve great

speed and to sail close to the wind

and could thus permit a sailing

season extending beyond the

308 ¢y
Fig.2.13. Schematic drawing of the different types of sail favourable summer months.™ Ships
employed in Hellenistic and Roman ships (drawing by the

would commonly carry one or two
author).

masts, each with a single sail of that
type. The foresail (&ptepov/artemon) was a smaller version of the mainsail, hoisted on an

inclined mast set over the ship’s bow. Known since the Classical period, it was adopted by

309

the majority of merchantmen by the 1% century BCE.>® Foresails could be used even in

smaller ships like the 17-m long Saint Gervais 3 (Appendix I, Table 2) or in one of the

310

recently discovered Roman shipwrecks in the Black Sea (c.13-m long).” " Despite the

superficially conservative nature of sailing in this period, experimentation and adoption of

39 casson 1971, 235-8.

Casson 1971, 235-6.

Whitewright 2017, 230.

3% Beresford 2013, 12-3; Whitewright 2011b, 10.

%% Beltrame 1996; Arnaud 2011a, 152; Whitewright 2011a, Fig.6.2.
Beltrame 1996, 135; Whitewright 2018.
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Fig.2.14. Schematic evolution of the sails in the ancient Mediterranean (Whitewright 2018, Fig.5).

new types of sails was constant. A triangular topsail (oipapoc/siparum; Figs.2.12-3) was

introduced above the main sail and appears in the iconography of the 1°* and the 2" century

CE.>'! Iconography also documents the introduction of the spritsail in the 2" century BCE

and of the lateen or settee in the 2" century CE. The two former types, however, seem to

12
have been used only by small vessels.

Another important, albeit poorly documented, innovation was the introduction of a
third mast and sail. Three-masted ships (tptapuevot) are mentioned in written sources as

1 .
33 The only clear image of a small

ships related to the transport of grain from Alexandria.
mizzenmast hoisting a square sail is to be found at the mosaic of the statio of Sullecthum in
Ostia (Fig.2.4), and it is possible that the Madrague de Giens ship also carried a third mast
(Fig.2.9).>* Apart from its name (émiSpouoc), written sources give no further information

about its form and the way it was used.>*?

3 Casson 1971, 241-2. According to Seneca (Ep.77), only the Alexandria grain fleet was allowed to hoist the

siparum sail.

Whitewright 2017, 228-30

Luc.Nav.14; Pseudol.27; Lex.15; Philostr.VA 4.9; Casson 1971, 242-3.
Pomey 1997, 85 Beresford 2013, 123-4.

Tchernia 2011, 83-5.
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Neither the foresail, although widely used, or the more rare topsail did much to
increase the speed of sailing ships. But mariners could choose amongst various combinations
of sails according to the weather and the spaces in which they had to navigate (Fig.2.14). The
use of the foresail and mizzen sail would greatly improve the manoeuvrability of the ship
when sailing on close-hauled courses®*® and could operate as a main sail when reduced
speed was required, the square loose-footed sails being relatively difficult to trim, or
counteracted the dragging of the anchors by using the breeze and wind against it. In terms
of harbour use, these sails could be beneficial to merchantmen by improving their steering
and control and allowing them to move independently within enclosed areas, especially in
places where tugboats were not available.

Finally the steering method of all ships in the period discussed consisted of the
quarter rudders in the form of large oars fixed on the sides of the stern (Figs.2.9-12).
Notwithstanding varieties on mounting, size and shape, this simple device remained
basically unaltered throughout the period. The quarter rudders could operate successfully
and allow even larger ships to be easily controlled under any conditions and in every

317

environment.””" Only some river craft or tugboats had long scoop rudders occasionally

mounted on the sternpost.>'®

2.4.2. Equipment

Various pieces of ship equipment were used in Hellenistic and Roman times in order to
improve their performance. Some of these were pre-existing and others introduced during
this period, as documented by written and archaeological evidence, as well as iconography.
This equipment was, as we will see below, very important for the handling of ships in coastal

environments.

*® Whitewright 2011b, 8.

Mott 1997, 19-39.
Casson 1971, Figs.189, 193.
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Anchors were the most
useful piece of equipment in
ancient ships. When used
properly they secured vessels by
preventing them from being
stranded or crashing on the

shore or to each other. A great

number of Hellenistic and
especially Roman anchors of

various types have been

319
d.

foun Most of them were

wooden anchors with lead or

Fig.2.15. The two main types of anchors used during the gtone stocks, a type known since
Hellenistic and Roman period reconstructed. Left: wooden

anchor with lead stock, shoulder collar and teeth (replica by the archaic period, whereas iron
Votruba 2014, 436). Right: late Hellenistic iron anchor from

Ashkelon (Galili et al. 2010, Fig.6). anchors with wooden stocks, as

well as fully iron ones were

2
3 OTwo-armed anchors were very common,

introduced in the Hellenistic period (Fig.2.15).
although one-armed ones were also used. As suggested by shipwreck evidence and a
reference in the Acts, large ships would normally carry three to six anchors (although there
are examples of ships with eight or nine anchors), one of them often referred to as “sacred”
and used as the ship’s last resort when other anchors were lost.>** Mariners could cast up to

four anchors in cases of emergency, as they did on the vessel in which Saint Paul travelled

P For general information on Mediterranean anchors of the Hellenistic and Roman period see Perone Mercanti
1979, Kapitan 1984, Haldane 1990 and Votruba 2014.
320 casson 1971, 252-8. Gianfrotta 1980, 105. Simple stone anchors seem to fall out of use for seagoing vessels
in the Hellenistic period. Few examples come from lagoonal or lake environments in the Levant (Votruba
2014, 74-5).
Acts, 27.29-32. For the four or five anchors of the Mahdia shipwreck see Merlin 1909, 667-8 and de
Fronddeville 1965, 41; for the four anchors of the Taranto shipwreck see Throckmorton 1987, 78-9. For the
Sud-Lavezzi B shipwreck that carried nine anchors see Liou 1982, 446, Liou & Domergue 1990, 47 and
Parker 1992a, no.1118. For the Punta Scaletta shipwreck that was discovered with seven or eight anchors
on board see Lamboglia 1964, 254, tav.ll and Parker 1992a, no.960. On the “sacred anchor” see Pollux, 1.93,
Plut.Cor.32.1, Luc.).Tr.51 and Luc.Fug.13 (cf. Votruba 2014, 15-8). According to Votruba it remains doubtful
whether the “sacred anchor” was in any ways different or heavier than the others, as suggested by Casson
1971, 255.
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322 Handling of large anchors of up to 700 kilograms

before committing the “sacred” one.
would have required enough hands (available at least onboard larger ships) and capstans,
whose use on ships is attested by a passage by Lucian, as well as by the image of a navis

2
323 The loss of anchors

caudicaria at the mosaic at the Piazzale delle Corporazioni in Ostia.
was a common problem, especially since the use of chains instead of ropes was most likely
unknown in the Meditarrenean.*** Mishandling or misappropriation was also not unknown.
Synesius reports that the ship carrying him from Alexandria to Cyrene in 402 CE had two
anchors, one of which had been sold so that the ship had to dangerously ride on a single
one, implying that three anchors were required for each seagoing vessel.>?> This number is
also given by an Egyptian papyrus of 212 CE that lists the full equipment of a ship, including
regular iron-stock anchors and one with only one arm.3?

Written sources also mention the cables used by ships to secure themselves when
being stationed close to the coast. The exquisite hemp used for the Syracusia cables is
mentioned by Athenaeus, whereas Appian describes the variety of cables available at the

2 .
327 Cork buoys, used to mark cables and anchors are also reported in

harbour of Carthage.
written sources.*?
Gangplanks also became a standard part of the merchantmen’s equipment in the
Roman period. The invention of the corvus boarding device for galleys in the 3" century BCE
might have been the idea behind the adoption of such devices in merchantmen, but the first
fixed gangplanks appear in iconography only after the 1% century BCE (Figs.2.11, 2.18, 2.23-

4).>”° They were long and sturdy devices, firmly attached on the ships’ bows and controlled

by ropes and tackles from the foremast. Textual evidence does not mention anything about

322 “Fearing that we would run aground on rocky ground, they let go four anchors from the stern, and wished
for daylight” (Acts 27.29).

3% Luc.Nav.5; Boetto 2010, Fig.8.

% The only reference to the use of chain instead of rope for anchor cables is made by Caesar, when he
describes the ships of the Veneti as using chains instead of rope for their anchors (Gal.3.13.5; cf. Casson
1971, 252, n.108). Caesar reports this as something exceptional, indicating the chains were not used at all in
the Mediterranean.

325 “oyr ship was riding in the open sea, for the spot was not a harbour, and it was riding on a single anchor.

The second anchor had been sold. And a third Amarantus (the captain) did not possess” (Syn.,Ep. 4.23).

P.Lond. 1164h. Cf. Casson 1971, 258.

Ath.5.206d; App.Pun.14.96.

328 «p third kind have a porous bark, which is so light that they actually make from it floats for anchors and

nets” (Paus.8.12.1); “It [cork oak} is used particularly for ships’ anchor cables and fishing nets”

(Plin.Nat.16.34). Cf. Casson 1971, 257, n.133.

Plb.1.22. Basch 1987, Figs. 1031, 1035, 1043, 1045.
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them, apart from the Egyptian papyrus
of 212 CE (see above), which
documents a gangplank as part of a
ship’s basic equipment.

Ship boats also become part of
the merchantmen’s standard
equipment during the period studied.
They are often documented in
Hellenistic  and  Roman  written
sources **° and start appearing in
iconography from 1 century BCE
onwards, hauled and used by

331

merchantmen (Fig.2.11).”>" Their use,

as we will see, must have been great in

the safe handling of ships and cargoes.

Fig.2.16. Various lead sounding weights of the Roman

Finally, although  sounding
period (Oleson 2000, Fig.4).

weights were by no means an invention
of the period, they were widely employed and perfected during the Hellenistic and Roman
period (Fig.2.16).3*? Bigger and more elaborate cast sounding weights become very common

from the 2™ century BCE onwards.**

The use and development of these devices can be
related to the need of larger ships to safely approach treacherous areas, especially estuaries

and lagoons.

2.5. The handling and operation of ships and cargoes

The different types of ships described in the previous section had to serve equally different,
often ever-changing needs, and use different natural or anthropogenic spaces, making the
best out of every diverse and often unfriendly coastal environment. Each harbour or

anchorage, very much like each ship, was unique and a great degree of adaptability was

330 Ath.209; Philostr.VA.4.9.

Basch 1987, Figs.1030, 1038, 1051.
Oleson 2000; 2008b; Wilson 2011b, 45-6.
Beresford 2013, 198.
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required from the mariners of the time in order to sufficiently attend to the needs of the sea

networks they served.

2.5.1. The various methods of approaching and using harbours

The development of ships and seamanship during the Hellenistic and Roman period in the
Mediterranean allowed the use of a variety of methods and techniques of approaching and
using harbours, each adapted to different conditions and serving, as we will see in the

following pages, different needs, ships, and cargoes.

Anchoring

Archaeological evidence on ship anchoring is relatively scarce, since such a practice leaves
few traces in the field, whereas anchor finds can be accidental and not easily related with
specific anchoring practices and can also come from their use for the attachment of other

334 Nevertheless large anchor

devices, such as pontoons, barges, floating bridges or fish traps.
assemblages found in and around ancient harbours and anchorages, can offer very
important evidence on the operation of harbours when they are studied in a meticulous and

335 Shipwrecks also provide solid data on the use

coherent way (e.g. Alexandria or Ashkelon).
of anchors, at least concerning their numbers and types, and several ships have been found
with their whole anchor gear still in place®®, although they are not often related with
organised harbour use but with accidents and emergency anchoring.

Written evidence is the main source concerning anchoring practices in the period
studied. Several texts mention the casting of single or multiple anchors®*’ but give no further
details on their handling. A common practice, which was very important in the operation of
harbours, was anchoring outside harbour basins. This is first documented around 350 BCE

when Demosthenes reports the case of two merchants who anchored their freighter outside

the harbour of Piraeus:

33 Viotruba 2014, 70-1.

Belov 2015, 55; Empereur & Soukiassian 2015; Tzalas 2015; Galili et al. 2010.

E.g. the Mahdia shipwreck (Merlin 1909, 667-8; de Fronddeville 1965, 41), the Taranto shipwreck
(Throckmorton 1987, 78-9), the Sud-Lavezzi B shipwreck (Liou 1982, 446; Liou & Domergue 1990, 47; Parker
1992a, no.1118) and the Punta Scaletta shipwreck (Lamboglia 1964, 254, tav.ll; Parker 1992a, no.960)/. Cf.
Votruba 2014, 148-52.

Dem.50.22; Plut.Quaes.Conv.731d; App.BC 5.89; Philostr.VA 8.14.
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When they arrived here they did not put into your port, but came to anchor in thieves’
harbour, which is beyond the signs marking your merchant port... for anyone can sail forth
from that harbour to whatever point he wishes and at any moment he pleases.>*® Although
the size and cargo of the ship is not documented, it was not the lack of space and depth
which made the two merchants anchor in the open sea (Piraeus’ main harbour was large and
deep enough for any kind of ship), but, as clearly stated by the orator, the possibility of

339

quickly sailing away without being controlled by the authorities.””” The text insinuates that

7340 hossibly also allowing the quasi-legal

this was a practice “not unlawful, but suspicious,
avoidance of port fees.

Information on anchoring in the open sea appears again in written sources of the 1°*
century BCE and the 1°' century CE. Dionysius of Halicarnassus reports that ships of over
3,000 amphorae or 150 tons could not enter the river harbour of Ostia due to silting and had

341 strabo is more explicit about the same

to anchor in the mouth of Tiber and use lighters.
issue:

This city is harbourless, owing to the accumulation of the alluvial deposit brought
down by the Tiber, which is swelled by numerous rivers; vessels therefore bring to anchor
hovering on the wave, but not without danger; however, gain overcomes everything, for
there is an abundance of lighters in readiness to freight and unfreight the larger ships, before
they approach the mouth of the river, and thus enable them to perform their voyage
speedily. Being lightened of a part of their cargo, they enter the river and sail up to Rome, a
distance of about 190 stadia.>*?

Other written sources give little direct information about anchoring inside or outside
harbours. Tacitus reports the sinking of 200 merchant ships inside the new Claudian harbour

of Portus in 62 CE by a violent storm®* but does not clarify whether these ships were

anchored or docked. It is however reasonable to assume that at least a portion of these

8 Dem.35.28.

Beresford 2013, 48; Nantet 2016, 224.

Isager & Hanser 1975, 170-1.

. “Accordingly, oared ships however large and merchantmen up to three thousand bushels burden enter at
the mouth of the river and are rowed and towed up to Rome, while those of a larger size ride at anchor off
the mouth, where they are unloaded and loaded again by river boats” (D.H. 3.44.3). Cf. Houston 1988, 562.
Str.5.3.5. Cf. Robinson et al. 2020, 105.

3 “There was no addition to the price, although about two hundred ships were destroyed in the very harbour
by a violent storm, and one hundred more, which had sailed up the Tiber, by an accidental fire” (Tac.Ann.
15.18).
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vessels were anchored in the spacious harbour basin that was just constructed by

Claudius.>**

Aelius Aristides around the middle of the 2™ century CE gives a more eloquent
account of anchored ships being blocked and destroyed by a storm in the harbour of Delos
around 150 CE in his book Sacred Tales:**

It was close to dawn and a ferocious storm broke and the sea was shaken by a wild
tempest and flooded everything; other ships in the harbour were thrown on land and others
fell against each other and crashed. The ship that brought us there, having her cables cut was
plunging up and down and was barely saved by the agitated sailors (translated by the
author). Although Aelius Aristides’ text deals mainly with dreams and religion, it also
includes a highly accurate ‘diary’ of the author’s everyday life and the way he describes his
adventures in Delos indicates that we are dealing with a first-hand account and not an
imaginary event.>*

One last source on anchoring concerns the exposed and dangerous coasts of the
Levant. Around the end of the 1° century CE Flavius Josephus reports:

...every ship coasting along Phoenicia towards Egypt had to ride out southwest
headwinds riding at anchor in the open sea. Even when this wind blows gently, such great
waves are stirred up against the reefs that the backwash of the surge makes the sea wild far
off shore.**” Josephus’ description is clear about the danger of anchoring close to the shore

in unprotected areas with reefs and shoals, where strong surge is created and the need for

mariners to secure their vessels in the open.

344 Although Tacitus does not specify the capacity or the type of ships destroyed by the tempest, these were

almost certainly seagoing grain carriers, since the text is related to Nero’s distribution of grain to the people
of Rome. Temin (2013, 31-2) has suggested that these ships could have belonged to the harbour’s service
boats or to the riverboats of Tiber, but it is quite unlikely that the loss of these small ships would have made
such an impression to the author and would have so badly cramped the distribution of grain to the capital.
Ael.Ar. Sacred Tales, D.32-7.

Behr 1968, 116.

J.BJ 1.409.
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Iconography is vague

concerning  anchoring.  Anchors

appear often in pictorial art,

especially as symbols of supplication

towards various pagan deities and

later of Christianity,**® but no clear

image of a ship lying at an anchor

Fig.2.17. Ship graffiti from Tell Sandahannah-Marisa,
Israel (2™ century BCE-2"" century CE; Votruba 2014,

Fig.7). roughly dated Roman graffiti

survives, apart from some crude and

(Fig.2.17). 39 Jndirect information
about anchoring inside a protected
harbour could come from a fresco
from Stabiae, dating around the
middle of the 1 century CE
(Fig.2.18). The fresco depicts a
monumental harbour with elaborate
arched jetties; four merchantmen
are stationed in the middle of the
harbour basin, their yards and sails

lowered, and covered by awnings. **°

Fig.2.18. A 1%-century CE fresco from Stabiae depicting ~ VWO of the ships appear to have
a harbour scene (Spathari & Karagiorghis 1995,
Fig.199).

anchored in the middle of the
harbour basin. No anchor cables are
shown and it remains uncertain whether these vessels are actually anchored or draught
beached. The fresco belongs to the highly stylised sacro-idyllic landscape murals of the

351

period and it is questionable whether it documents existing practices or not.”" A similar

image of ships possibly anchored within an enclosed harbour basin comes from a 3™-century

38 Unfortunately an inclusive catalogue of anchor iconography during the period studied has not yet been

compiled; for collections of various anchor images see Basch 1987 and Votruba 2014.
Basch 1987, Figs.1052, 1097.

3% zarmakoupi 2020, Fig.1, 148; Ugolini 2020, Fig.2.12.

31 Ling 1991, 149; Croisille 2010, 122-5, 137-9; Zarmakoupi 2020; Ugolini 2020, Fig.2.12.
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32 The standing masts of two or

CE mosaic from the Nile Villa of Lepcis Magna (Fig.2.19).
three ships with their sails furled are protruding behind the porticoes crowning a harbour
mole. Although it is quite possible that what is depicted here are ships anchored within a
harbour (the fact that their masts have not been lowered indicates they have just arrived or
they are temporarily anchored there) the mosaic is, much like the Stabiae fresco, too stylised
to confirm any such hypothesis.

Unloading or loading ships that lay at anchor has been a common method applied in
more recent periods. An early-14th century painting by Ambrogio Lorenzetti (Fig.1.13) shows
two merchantmen anchored in the open sea while a boat is loading bulk grain from one of
them through an open chute directly into a lighter next to it. In recent years such practices
have been common in shallow harbours or anchorages, especially of the Aegean, as
documented in photographic evidence (Fig.2.20). The practice of employing lighters was also

common in larger harbours that were affected by siltation (e.g. Ostia, Portus, Naples).>>

Lying at anchor, either in the open sea or

o~

- e b g T i
SRaeseRae:

inside a harbour deep and spacious enough to

accommodate ships would naturally be an

excellent choice for mariners when using
harbours. Even for smaller ships, casting their
anchors in deep water would offer the advantage

of keeping the vessel away from dangerous

coasts and shallows, which were major hazards
for fragile wooden hulls. Another advantage of
anchoring, especially outside secluded harbours,
was the ability to easily set sail, without being
caught in the harbour’s traffic and, as
Demosthenes  described,  without  being

controlled by local authorities. The handling of

Fig.2.19. Detail from the Mosaic of the ships while anchoring could be assisted by the

. . . rd
Erotes, Nile Villa, Lepcis Magna (3™ century  ghing’ hoats (their use already common in the
CE; www.livius.org).

2 Ugolini 2020, 104-8, Fig.3.4.
333 Casson 1965; Boetto 2010. For the common use of lighters in more recent years see Delano Smith 1979, 364.
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merchantmen of the period;
¢ see 2.4.2), as explicitly
described by a reference in

354

the Acts. Kedging (i.e.

dropping the anchor from the

boat and then hauling the
ship towards that direction)

could also be applied in a

similar manner, although the

Fig.2.20. Loading timber in Mount Athos (D.Charisiades, 1947; former is not documented in

Benaki Museum). antiquity. Additional support

could come from the application of the foresail or the mizzen, which could lower and control
the speed of a vessel as it was manoeuvring to a safe anchoring position (see 2.4.1).

Several important drawbacks, however, resulted from lying at anchor. The most
important was the constant wave action, which, especially outside protected areas and in
deeper waters could be very harmful. According to the refraction principle (the height of the

3% ships anchored in deep water faced higher and

wave is equal to the depth below it)
stronger waves. The constant action of naval shipworms and the growth of marine flora
underneath the relatively static ships would also be a problem; the first caused irreversible
damage to the wood and the second made hulls heavier, rougher, and consequently slower,
requiring regular cleaning. Further, chains were most likely never used as anchor cables and
ships ran the danger of having their anchor cables cut and drifting uncontrollably, as Aelius

Aristides describes in the harbour of Delos.**®

Finally, a ship anchored in the open would
have to employ lighters to load/unload its cargo. Although the merchantmen of the period
were commonly equipped with their own boats, the unloading and loading of whole cargoes
would require many more lighters, personnel and time. If a horeia-type service vessel of

357

about 10 tons like the ones discovered in Naples and Toulon (Fig.2.8)™>" was employed to

unload a ship of 130-150 tons it would have taken at least 13 trips and more than five days

3% “pAnd as the sailors were seeking to flee out of the ship, and had lowered the boat into the sea, pretending
they would lay out anchors from the foreship” (Acts 27.30-2).

King 1972, 96-8; Beresford 2013, 31-3.

Ael.Ar. Sacred Tales, D.32-7.

Boetto 2005; 2009, 291-4.
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to conclude the task, depending on the distance from the shore and the number of porters
that could be employed in the small space of both vessels (it is calculated that the same task

358 More than

would take five days with 15 workers employed if the same ship was docked).
one service vessel and more workers would then have to be employed to load/unload the
ship when anchored, with the corresponding delays and expenses.

Despite these implications, however, the practice appears to have been far from
uncommon in the period studied. By the late Republican and early Imperial Roman period
the majority of ships most likely were using this way of approaching the shores and
harbours. A good example for this practice is the harbours of Ostia and Portus (Fig.1.6).
Dionysius of Halicarnassus and Strabo describe the river harbour of Ostia as an area packed
with ships waiting to have their cargoes transhipped towards Rome and facing the dangers

of a “harbourless” coast.®*®

Although Dionysius mentions that ships less than 150 tons could
sail the Tiber up to Rome, this does not necessarily mean that all commanders would have
the time and take the risk of navigating the treacherous, ever-changing meanders of the
river. As a consequence large numbers of ships of various tonnage would have to be
stationed at the mouth of Tiber. The small harbour river of Ostia (its original size was no

more than two hectares), although regularly dredged as early as the 4" century BCE,**° w

as
prone to silting both from the sea as well as from the river, a problem underlined by Strabo.
The geographer’s report of ships “hovering on the waves” fits the description of ships
anchoring in the open and not in the calmer waters of the Tiber or in the small Ostia
harbour. The Claudian Portus aspired to solve this problem with its huge basin of c.200
hectares, protected by long artificial quays and with a monumental lighthouse at its
entrance, offering enough space and depth for all merchantmen supplying the growing

351 The Trajanic octagonal expansion was probably

population of Rome to anchor within it.
intended more for docking, offering a continuous line of concrete docks with direct access to
warehouses surrounding it, but it had a relatively limited space for anchoring in the middle
and a single narrow entrance. In contrast the massive Claudian basin was more adaptable to

accommodate ships anchored there.

%8 Brandt 2005, 35-6.

Str.5.3.5; D.H. 3.44.3.
Keay 2012b, 41; Salomon et al. 2016, 8-9, Figs.3-4.
Testaguzza 1970, 71-9; Hague 1973, 293-303; Keay 2012b, 44.
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Other harbours of the Mediterranean, despite their importance, must have been
even more exposed but this did not prevent mariners from anchoring there. Aelius Aristides’
vivid account of the sudden storm that threw anchored ships out of the water in Delos
documents such a case. The author does not clarify whether ships were anchored or docked,
but he reports that the cables were cut and that it took great effort to save his ship from
stranding. Had the ship been draught beached or docked, the violent storm would have
probably thrown it to the shore, as it did with other vessels. Straight, open coasts like the
Levantine one caused a heavy swell to rise and made anchoring close to the shore
dangerous, as described by Flavius Josephus. The author is explicit about the problem of the
exposed shore, where waves and swell could abruptly rise, shifting sand from the beaches

352 Although Josephus does mention that

and creating a dangerously dynamic environment.
anchoring closer to the shore was preferable, he implies that ships could still anchor in the
open as well. The anchor assemblages from contemporary shipwrecks, consisting mainly of
relatively few and large anchors compared with later periods, suggests the same thing. Later
medieval ships needed more and smaller anchors to practice coastal anchoring, in which
greater manoeuvrability was required and more anchors were likely to be lost. Larger
anchors were ideal for anchoring in open spaces and, despite their size, could be handled by
the crews and the ship’s boat.*®®

In general the practice of anchoring and not berthing appears to have been a very
rational choice for the mariners of the period and to have been employed regularly, despite
the danger of sudden storms and turns of the wind, incidents far from rare in the

Mediterranean.>®*

The need to use the busy and cramped basins of the important harbours
of the period, as well as open, unprotected shores must have left no choice for the mariners

but to trust their safety to anchors and develop techniques for their successful use.

362

363
364

“This city is situate in Phoenicia, in the passage by sea to Egypt, between Joppa and Dora, which are lesser
maritime cities, and not fit for havens, on account of the impetuous south winds that beat upon them, which
rolling the sands that come from the sea against the shores, do not admit of ships lying in their station; but
the merchants are generally there forced to ride at their anchors in the sea itself” (J.AJ.15.333-4).

Votruba 2014, 149.

Beresford 2013, 63-79.
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Fig.2.21. Plan of the Olbia late Roman and medieval shipwrecks (D’Oriano 2002, Fig.5).

Docking

Docking is a standard practice in modern harbours, thanks to the advanced hydraulic
concrete and dredging technologies employed, but it seems to have been much less
common in antiquity. Although several Hellenistic and Roman ships have been found very
close to moles and jetties within harbours (e.g. Fiumicino/Portus, Marseilles, Naples), few
can be securely related with berthing facilities.*®> A much more informative find comes from
the harbour of Olbia in Sardinia (Fig.2.21). A series of ten late Roman merchantmen were
found scuttled at their berths (the incident is most likely related with the Vandal invasions of
456 and 474 CE). All ships were berthed tidily parallel to each other, facing the land and

3% Six of them were cargo ships, 20-

originally lying in a small depth of no more than 1.45 m.
25 m long and the other smaller vessels, 10-15 m long, all berthed between narrow wooden
piers or simple rows of posts. Unfortunately the ancient coast lay beyond the limit of this
salvage excavation and it remains unknown whether ships were originally facing a man-
made quay or a natural beach. The Olbia finds verify the practice of berthing bow-first

towards the shore, documented also in iconography (see below).

%% Boat C from Pisa, a Julio-Claudian period small auxiliary galley was found tied on what appears to have been a

freestanding wooden pole near the ancient beach but not berthed onto any structure like a jetty or a mole
(Camilli 2002; Bruni 2002, 50).

*%® D’ Oriano 2002, 1255-7; D’ Oriano & Riccardi 2004, 89-90; Porqueddu et al. 2010, 9.
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Fig.2.23. Mooring stones at the quays of Lepcis Magna

Fig.2.22. Mooring stone at the “merchant i
harbour” of Delos (Duchéne et al. 2001, (Blackman 1982b, Fig.11).
PILLIL1).

Further archaeological evidence for the employment of docking in the period studied
comes from the presence of a large number of mooring stones in harbours. From plain
conical stone posts like the ones in Delos to elaborate perforated blocks like the ones in
Lepcis Magna (Figs.2.22-3), such devices are a very common feature in contemporary
harbours.*®” However, the existence of mooring stones, although indicating the use of piers,
quays and beaches by ships, should not be taken as a firm proof for docking, since, as we
shall see, the depth and nature of the seabed did not always permit that and various
alternative methods of docking could be employed.

Written evidence does not provide explicit information about ships mooring in any
way directly on docks and unloading their cargoes. Three inscriptions from Delos (345, 281
and 274 BCE) mention the deposition of building material on the y@ua, which has been
identified as the “Great Mole” of the Main Harbour,*®® but give no clues whether the
material was unloaded from ships directly on the mole or just stored there. When Vitruvius,
towards the end of the 1*' century BCE, gives his instructions on how to construct a harbour,

he mentions porticoes, shipyards, entrances and towers, but no quays, jetties or mooring

37 Blackman 1982b, Fig.11; Duchéne et al. 2001, Pls.L-LI.1; Blackman 2008, 651; Votruba 2014, Figs.97-101.

%% ID 104.4; IG X2 159, A, 1.28; IG X2 199, A, 1.33; Hellmann 1980; Duchéne et al. 2001, 147.
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%9 |t remains a

stones.
problem why Vitruvius
appears to ignore such
structures and devices, whose
existence has been verified by
archaeological finds.
Notwithstanding  the
richness in contemporary ship
and harbour iconography, only
three images of vessels
docked on a constructed quay
survive. The first is the
Torlonia relief (Fig.2.24; c.200
CE) that portrays in great
detail a busy harbour scene,

most likely the river harbour

370

Fig.2.25. Relief from Narbonne (3" century CE; Gianfrotta & of Rome or Ostia.””" One of

Pomey 1997, 127). the ships is firmly tied on a

perforated stone and is unloading her cargo via a gangplank at the bow on a quay, which is

37 The second is a relief from Narbonne

not visible but implied by the sizeable bollard stone.
(Fig.2.25; 3" century CE), depicting an oared vessel with a ram-like projection and a furled
sail (possibly a merchant galley) with two porters loading baskets through a long gangplank

at the bow.3”?

The gangplank is resting on a low rectangular surface next to the waves that is
most probably a stone or concrete dock. The third image is the Europa ship graffito from the
House of the Ship in Pompeii (Fig.2.11 Left; 1% century CE), in which a two-masted

merchantman, equipped with a raised gangplank too, is shown approaching what appears to

%9 “The subject of the usefulness of harbours is one which | must not omit, but must explain by what means
ships are sheltered in them from storms. If their situation has natural advantages, with projecting capes or
promontories which curve or return inwards by their natural conformation, such harbours are obviously of
the greatest service. Round them, of course, colonnades or shipyards must be built, or passages from the
colonnades to the business quarters, and towers must be set up on both sides, from which chains can be
drawn across by machinery” (Vitr. 5.12.1).

37% ygolini 2020, 108-12.

371 Casson 1971, Fig.144; Blackman 1982a, 83, Fig.2; Basch 1987, Figs.1038, 1044; Felici 2019.

372 Espérandieu 1907, n.685; Bonsangue 2016, 30, Fig.2.
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A\

Fig.2.26. Schematic plan of different ways docks built on dry land (A, C) and docks built underwater
with the use of hydraulic concrete (B, D) could be used by smaller and larger ships (drawing by the
author).
be a wooden quay.>”® Various horizontal projections and one vertical one most likely indicate
bollards on which the ship is about to be attached.

Berthing directly on a dock is the most convenient solution for ships using a harbour.
Stone, concrete or wooden quays allow the safe attachment of the ship on mooring stones
or poles and give plenty of space for the workers and the handling of cargoes, as well as for
the operation of cranes or other devices (see below 2.5.2). The drawbacks of docking consist
on one hand of the danger of ships crashing onto a quay or jetty in case of an abrupt change
of weather and on the other of the need to construct and maintain a stable dock with
enough depth in front of it so ships can approach it and use it. As noted above, direct
evidence concerning the practice of docking is very few, with the Olbia ships and the
Torlonia and the Narbonne reliefs and Pompeii graffito being the only sources known so far.
Could this mean that the practice of docking was rarely applied and that ships anchored and
employed lighters or were beached in order to use harbours?

The lack of documentation for docking can be partly explained by the practicalities of
quay construction. Until the 1% century BCE harbours of the Mediterranean were

374

constructed with the so-called ‘Greek method’ (Fig.2.26A, C).”"" This consisted by the

erection of simple rubble breakwaters and the construction of ashlar quays on top of them,

373 Langner 2001, Pompeji, |, 15.2.3. The existence of the quay in the graffito was only noticed when it was
published by Langner, with all previous publications excluding it from the whole image.

37% Casson 1971, 336-7; Rickman 1996, 285; Blackman 2008b, 643-4.
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above water level, since there was no way of erecting proper walls under the surface of the
sea without the use of hydraulic concrete. Building underwater ashlar jetties by casting

375 Delos’

blocks from the surface was attempted in the Hellenistic harbour of Amathus,
Gourna, Lechaion (see Chapter 3) and Centumecellae,®’® but it appears that the method was
too complicated and short-lived (see 4.3). Most Hellenistic harbours constituted of ashlar
qguays with a narrow strip of sand, rock or rubble between the retaining wall and the sea,
which also prevented the waves from reaching structures and undermining them. Smaller
ships could reach the quay and dock on it bow-first, especially when they were equipped
with raised and curved ends (Fig.2.26A). Larger ships, on the other hand, could only
approach as close as the nature of the seabed allowed. A sandy beach with a small
inclination was a negative factor, whereas a steeper, rubble foundation made things easier
(Fig.2.26B). The existence of protruding cutwaters or rams, although improving the
seaworthiness of these ships as well as assisting draught beaching would make docking on
ashlar quays even more difficult, keeping the bows of ships at a certain distance from the
quays (Fig.2.26D). An additional problem with the rubble foundation would be the danger of
resting the wooden keel or cutwater on a hard surface, which could seriously damage the
hull. The use of gangplanks could improve things. They could operate as bridges from the
ship lying at a certain distance from the quay and allow it to use less deep quays.
Iconography, however, only documents their use on docks in the Torlonia and the Narbonne
reliefs and in all the other sources (see below) it is related with beached vessels and the
device is used as a ladder and not as a bridge. Thus the common appearance of gangplanks
in iconography cannot be safely related with the predominance of docking in this given

period.

*”> Empereur & Kozelj 2017.

378 Plin.Ep.6.31.16-7. Cf. Quilici 1993.
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Fig.2.27. Plan of ancient harbour of Marseilles; the wooden jetty (4) and the pile quay (6) are marked
in colour by the author (Hesnard 1994, Fig.7).

An alternative method of docking would have been the use of wooden jetties, their
existence documented for the period in finds from Pisa (2”d century BCE), Marseilles (1%
century CE) and Naples (2nd century CE), as well as, most likely, on the Europa ship graffito in
Pompeii (Fig. 2.11)*"” and in a series of stylized sacro-idylic Pompeian harbour frescoes.>’®
Oddly enough, no mention of such structures is made in written sources. The Marseilles
wooden jetty had a length of about 30 m and a width of 5 m, creating a fairly spacious and
long platform, which would reach most probably to a depth of 3-4 m (Fig.2.27), whereas the
Pisa one was a much smaller structure, probably serving lighters. Unfortunately wooden
jetties are, for the moment, totally absent from the harbours of the Aegean and of the east
in general, even in sites where the preservation of wooden remains is very favourable (e.g.

Lechaion; see 3.2).

*7 Hesnard 1994, 209-10; Langner 2001, Pompeji, I, 15.2.3; Bruni 2002, 36; Giampaola et al. 2005, 60.

*7% Blackman 2008b, 649; Zarmakoupi 2020, Figs.1 & 3.
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Fig.2.28 Schematic plan of the method of docking at a distance from the quays (drawing by the
author).
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Fig.2.29. Reconstructed section of the quays of Lepcis Magna (von Gerkan 1933, Fig.5).

The application of hydraulic concrete in harbour construction around the middle of
the 1% century BCE was what allowed all ships to freely approach docks (Fig.2.26B, D).
According to archaeological evidence, concrete structures could reach a depth of up to 9 m

379 thus offering ample depth for even the largest ships of the period to moor

(Cosa harbour),
with safety (Table 2.1). The Torlonia relief most probably depicts such a structure (Fig.2.24),
built in water deep enough to allow a merchantman of considerable size to berth directly
onto it. Nevertheless, hydraulic concrete, as will be discussed in more detail in Chapter 4,
was not evenly distributed along the coasts of the Mediterranean. The technical complexity
and the high cost of material made the use of such technology unpractical for many local

380 A further problem of the use of maritime concrete quays was their

communities.
longevity. Such structures were constantly exposed to strong natural wear by wave and

current action and threatened by the unstable seabed and tectonic movement. Claudian

%% Brandon et al 2014, 208.

380 Brandon et al. 2021, 74.
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Portus was already problematic due to the hastiness of construction as soon as it was

d,*®' whereas Caesarea’s quays and jetties had largely collapsed by the end of the 1%

finishe
century CE and were in need of extensive repairs.>® And a dilapidated concrete structure,
although it could still operate as a breakwater, could hardly serve the docking of vessels and
the handling of cargoes and it would be an unwise decision for ships to use it as a proper
dock.

An alternative method of docking could, however, be employed in many harbours. As
noted already, the common existence of elaborate and large mooring stones shows that
these quays were constructed so that ships could somehow be attached to them. Ships
could still use them by dropping an anchor at a certain distance and attaching long cables to
bollard stones, thus keeping a safe distance from quays but also taking advantage of their
stability (Fig.2.28). Appian, in his description of the Carthage’s merchant harbour in the 2"
century BCE, mentions the presence of a variety of tackles (meiouara Av év aut® mukva kai
notkida),*® suggesting that these ropes were a permanent feature of the harbour, attached
on the coast and mariners could easily pick them up and secure their vessels without
approaching too close to the docks. Cork buoys, whose use was known in the period (see
2.4.2), could assist in that practice. This could have been the case in the quays of Lepcis
Magna, as Armin von Gerkan had suggested (Fig.2.29). Even, however, if this method of
docking secured ships without the dangers of approaching the quays was used, it could do
little to solve the issue of loading and unloading without the use of lighters.

In general docking appears to have been a relatively complex method of using
harbours in the Hellenistic and Roman period. Although it was definitely employed in certain
harbours, namely the ones built with the application of hydraulic concrete and the ones
equipped with wooden jetties, it remains a relatively poorly documented method and the

lack of evidence suggest a limited use, especially in the Aegean.

**! Brandon et al. 2021, Fig.4.30, 60-1.

Reinhardt & Raban 1999, 814; Brandon et al. 2021, 79-81; Goodman-Tchernov & Austin 2015, 452-3.
App.Pun.14.96. Cf. the reference to cables (meiouara) attached on the shore in Aesch.Supp.764-9.

382
383

113



Fig.2.30. The three main methods employable for beaching ships in antiquity: A) Hauling a ship out
of the water; B) Beaching an unloaded ship with its stern on the beach and its bow in the water; C)
Draught beaching (drawing by the author).
Beaching
Before addressing the implications of beaching during the period studied, we must clarify
that more than one method or type of beaching exist (Fig.2.30):*%*
e Driving a ship onto the beach so it can rest its bow on the shore.
e Slightly lifting a ship’s bow so it can rest on the shore (a method applied in boats).
e Hauling a ship out of the water.
e Draught beaching in shallow water.
e Tide beaching with the ship, secured by anchors, floating or resting on the seabed
according to the tide.
e Storm beaching, when a ship is actually run aground in a case of emergency.
The first two methods are limited to smaller vessels and potentially galleys (drift
beaching), whereas tide beaching is impossible in the Mediterranean due to the small tides
(20-30 cm).*® As for storm beaching this is no different than running aground or scuttling a

vessel and it cannot be in any way considered a regular way of using a harbour. Due to the

configuration and use of ancient ships, beaching methods were employed differently in the

3% Votruba 2017, 7-8, Fig.1.

3% Morton 2001, 45; Beresford 2003, 100-3.
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light, oar-powered galleys and in the bulkier, sail-propelled round ships and | will continue by
examining them separately.

Although beaching has been considered by scholars a standard practice for every kind
of ancient galley since the time of Homer,*®it is very difficult to locate archaeological
evidence for it. No remains of any beached galley has been found and the practice of hauling
galleys on dry land is documented indirectly by the operation of slipways and shipsheds. The
great majority of the shipsheds were, however, built in the Classical period and only some

387
d.

appear to have been built or survived in the Hellenistic and Roman perio Pottery

evidence suggests that the great arsenal of Carthage was not erected before 200 BCE and
operated for only a few years before its final destruction by the Romans in 146 BCE.*®®
Similar evidence also suggest that the shipsheds of Rhodes were built in the middle of the 3
century BCE, renovated in the middle of the 2" century BCE and abandoned by the end of

389 Strabo also documents the operation of shipsheds in Carthage and

the same century.
Cyzicus, as well as in Alexandria, ** but no remains of them have been yet found of the
latter. Finally inscriptions of the 2" century BCE mention the repair of shipsheds in the case
of Corfu and the employment of specialised personnel in the case of Kos (véoAkot, “ship-

”).3%1 Probably around the same period the épo¢ boundary stone from the harbour of

haulers
Delos delineates a “long ships’ cove” (see 3.1.5) but gives no information whether these
ships were beached and in which manner.**?

References concerning the beaching of galleys in Hellenistic and Roman literature are

scarce. Theophrastus, around 300 BCE, mentions the use of oak, a hard and durable wood,

3% Tarn 1905, 124; Casson 1971, 89-90.

Blackman & Rankov 2013, 263-542.

Hurst 1994, 27-8. Cf. Blackman & Rankov 2013, 307-18.

Blackman & Rankov 2013, 509-17.

Strab.12.8.11 (Cyzicus), 17.1.9-10 (Alexandria) and 17.3.14-5 (Carthage). Strabo’s descriptions and
information have, nevertheless, been questioned by scholars as replications of older sources. In the case of
shipshed complexes like the ones in Carthage it is believed that he was drawing his information from older
sources (Hornblower & Spawforths 1998, 692; Dueck 2000, 44).

IG, 9.1692, IG, 9.1 4.874; Sy//.alll, 132-4 no.1000.22. A series of secondary naval bases with smaller,
unroofed slipways, usually carved on rocky shores, which could accommodate small naval units date in the
Hellenistic period (e.g. Alimnia, Matala, Setaea) but dating is based on material from adjoining settlements
and not from finds inside the slipways themselves (see the updated catalogue complied by Blackman &
Rankov 2013, 263-542).

ID 2556; Roussel 1916, 299, n.3; Dlchene et al. 2001, 153-4.
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for the keels of galleys to facilitate their hauling on beaches,**® implying that this was a

394

common task for them.”" In Latin texts hauling galleys out of the water appears in two

sources: the tragic poet Pacuvius (middle of the 2" century BCE), refers to the use of

395
h.

tonsillae (mooring poles reinforced with iron) for securing ships on the beac Vergil in his

Aeneid (c.20 BCE) describes a galley loosening the stern cables and swiftly sailing or rowing

%t s

away from the beach, most probably referring to a ship resting her stern on the shore.
difficult to ascertain whether these poetic works document practices of their time or
whether they refer to an imaginary, ideal past, especially the Aeneid. However, Pacuvius
appears to be describing with precision a device used in his time (the term is not mentioned
in older sources), documenting a practice well established and known to contemporary
people.

An important lacuna of Latin sources concerns information about the Roman slipways
and shipsheds. Although the Roman naval fleet during the pax romana was considerably
reduced, several small units continued to operate, stationed in various bases around the
Mediterranean.®”” The term navalia (shipshed or shipyard) is quite often mentioned.>*®
Vitruvius gives clear instructions on the orientation of the navalia shipsheds, on using as
little wood as possible due of the danger of fire and on making them wide enough to

accommodate even the largest galleys.

However the actual configuration of these
establishments remains unknown, since none has been identified yet in the archaeological

record.

393 «But the keel for a trireme is made of oak, that it may stand the hauling; and for merchantmen it is made of
fir. However they put an oaken keel under this when they are hauling, or for smaller vessels a keel of beech;
and the sheathing is made entirely of this wood” (Thpr. Hist.Plant.5.7.2). Cf. Votruba 2017, 13.

The Marsala | Punic galley, however, the only surviving ancient galley, had a pine keel and this questions
whether Theophrastus’ advice was actually employed (Frost 1997). Nevertheless, the identification of this
ship as an actual galley has been recently questioned (Polakowski 2020).

‘According to Verrius (a tonsilla is) a stake hewn to a point and, he thinks, tipped with an iron prong. He says
that is fixed on shore for mooring a ship” (Pac.Med.231). Cf. Votruba 2017, 217.

‘“Thus having said, he bid us to sea;/ We loose from shore our haulsers, and obey,/ And soon with swelling
sails pursue the wat’ry way” (Verg.A.3.269-71).

Reddé 1986, 145-309; Rankov 1995.

Reddé 1986, 160; Blackman & Rankov 2013, 30.

“When this is completed, the arsenals are to be constructed chiefly with a northern aspect; for if they are to
the south, the heat will generate and nourish the rot, the worm, the ship worm, and other noxious insects;
and timber should be sparingly used in these buildings on account of fire. No rule can be given for the size,
but they must be suited to receive the largest ships, so that, if drawn ashore, there may be plenty of room
for them. In this book, as far as it has occurred to me, | have treated of the public buildings necessary for
the use of a city: in that following, | shall treat of the convenience and symmetry of private houses”
(Vitr.5.12.7).
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Iconography is a relatively
richer source of information on the

practice of galley beaching in the

period studied. Fragments of the

Telephus frieze from Pergamon
show a man climbing on the stern
of a galley through a ladder; the

ship is most probably resting her

stern on a beach (first half of the

Fig.2.31. The abduction of Helen by Paris. Drawing of a lost 2™ century BCE).* In a Roman
Roman fresco from the Albani collection (Basch 1987,

Fig.954). fresco from the Albani collection
Helen and Paris are disembarking from a galley through a ladder at the stern; the galley

1 ..
401 A similar scene comes from a Roman

appears to be afloat next to the shore (Fig.2.31).
sarcophagus, today at the Weimar castle.*® These images document the practice of galleys
resting their sterns in shallow water or on a beach and employing ladders to access the
beach, without having been hauled out of the water completely. Much like the written
sources iconography also documents this practice of beaching as something familiar to their
contemporaries. The stylisation and bad preservation of these images unfortunately leaves a
lot to be desired about the practicalities of this form of beaching.*®®

But what was the actual frequency and usefulness of galley beaching during the
Hellenistic and Roman period? It has long been assumed that, just as for their classical
predecessors, galleys were incapable of spending extended periods afloat and that they had

to be regularly hauled out of the water to avoid rough seas and have their hulls dried.*** The

regular, almost daily, beaching of galleys has been convincingly questioned by Cynthia

9 Basch 1987, Fig.945.

91 Basch 1987, Fig.954.

92 Basch 1987, Fig.917.

03" A note should be made here on a series of Pompeian frescoes and mosaics, as well as some Roman late
Republican coins, which were considered to show galleys hauled within vaulted shipsheds (Blackman 2008a,
23-5; Blackman & Rankov 2013, 36-9). A closer study of this material has shown that these were not actual
images of shipsheds but decorative elements of the frescoes and mosaics and, in the case of the coins,
pictured the rostra assembly platform in the Roman Forum that was decorated with warships’ rams
(Crawford 1974, 482).

%% Tarn 1905, 124; Casson 1971, 89-90.
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Harrison,*® who emphasized that the application of pitch and other protective material
against ship worms attested both in written sources and shipwrecks, made galley hulls much
more resilient than once thought and although hauling was regularly employed in the
arsenals for maintenance in the winter months, it was not a common practice throughout
the year. Hauling a galley, whose hull was by definition slimmer and more lightly built
compared to merchantmen, out of the water would create more troubles that the ones it
solved, especially on unprepared beaches. Both the technology and the labour force were
available, especially to the large fleets of the Hellenistic kingdoms, Carthage and Rome, and

406

written sources regularly report the beaching of galleys.”™ But the improved seaworthiness

d**” must have made hauling a

and sturdier construction of the large galley types employe
less common practice than before and it could have contributed to the gradual decline of the
shipshed naval bases, which appear to have become obsolete by the Roman Imperial period
(see above).

Galleys could, however, easily employ draught beaching. Cables would secure the
vessel on the beach, attached to natural features or wooden poles inserted there (tonsillae),
while the anchors were cast in the opposite direction and cables were tightened (Fig.2.30B).
According to the texts and iconography presented above, galleys used this method by
approaching the beach stern-first, thus allowing the ship to leave the coast by using oars.
Thanks to their low draught and freeboard, galleys could easily disembark their crew through
ladders or gangplanks directly on the beach or in very shallow water.

Although, as we saw above, several merchantmen and larger service vessels have
been located within harbour environments (e.g. the Antirhodos shipwreck in Alexandria or
the Fiumicino/Portus caudicariae), none has been found beached. The Olbia ships might
have been partially beached, with just enough space to float due to the small depth the

408

shore had during the late Roman period (1.35-1.45 m; Fig.2.33).”" Indirect evidence might

% Harrison 1999; 2003, 82-3.

Diod.20.47.1-2; PIb.1.51.12, 3.96.5. According to the 4" century BCE naval inscriptions of Athens, a trireme
with a net weight of 20 tons required at least 140 men to be pulled on a specially prepared slipway and 70
to be hauled back into the water (/IG 13 153.6-9; Blackman & Rankov 2013, 117-8). With a crew of about 200
it would have been relatively easy to perform such operation. Larger Hellenistic and Roman galleys would
have naturally been heavier but they would also have a correspondingly larger crew to haul the ships out of
the water when needed.

Morrison & Coates 1996, 41-2; Beresford 2013, 150-3.

Porqueddu et al. 2010, 8-9, Fig.8. Concerning the Olbia ships and If the geophysical data is correct, that
would have given them barely enough depth to float, according to the estimated draught of ships of this

406

407
408

118



0 Present sea level come from the use of
s Ny W\ ——>)
F50 \\_‘ N Illla ) \'\ _\,.»—-’—*T/ extended cutwaters at
11§ 1500 BP sea level with low tide N the bows of various
] —— R\ . .
*—\\\ - — / "Wy | round ships like
L o . ' .
i L el ¥ o) o0n F ook Madrague de Giens
: - ! . -H . 2 i : . . )
E ‘\ c S L o ) Wien T & o (Fig.2.9) or Saint Gervais
53 : : .
e — 3 (150 CE).** According

Fig.2.32. Hypothetical plan of a ship berthed at the late Roman harbour to a recent study of the
of Olbia (Porqueddu 2010, Fig.8).
Marsala Il shipwreck

these devices, beyond improving the hydrodynamic quality of the hulls, protected the bows
from digging into the sand of the beaches and thus becoming trapped when draught
beached.*'° Shipyards where merchantmen would be hauled for maintenance have been
excavated at Marseilles (3"’-2nd century BCE) and Olbia (1% century CE), but no remains of
any ship were found on the simple slipways discovered.***

Written sources give little information on the beaching of merchantmen. The Thasos
harbour inscription explicitly refers to hauling ships on land (the verb aveAkeiv = hauling is
used; see 2.1.2). The use of this specific term indicates that the ships were totally hauled on
the beach for maintenance and protection and did not just rest their bows on the sand or
draught beached. Theophrastus also reports on the use of oak false keels, bilge ways or
hauling timbers by merchantmen and smaller vessels for the operation of hauling.*** The
issue of hauling or docking exceptionally large vessels appears in Athenaeus’ account on the
Syracusia.*'® The author specifically mentions the use of the screw-windlass, invented by
Archimedes, to haul the massive hull into the water. When the ship reached Alexandria it
was docked or hauled on land (évewAkndn) but no further details are given. The use of

devices for the hauling of ships on land is mentioned in later Latin sources, but the term

size (Table 3; it has been suggested by the excavators that these ships had a draught of no more than half a
metre, but that would be unlikely according to the draught calculated for ships of this size).

Pomey 1982; Liou et al. 1990.

410 Averdung & Pedersen 2012.

! Hesnard 1994, 205-6; Gavini et al. 2014; Riccardi et al. 2017.

Thphr.Hist.Plant.5.7.2.

Ath.5.206d-209; Casson 1971, 184-6.
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Fig.2.34. Sarcophagus relief from Salerno,
depicting a caudicaria unloading her cargo (late-

3" century CE; Theiss 2017, Fig.5).

Fig.2.33. Relief from Portus, depicting a ship
unloading an amphorae cargo in a harbour (late-
3" century CE; Brandt 2005, Fig.7).

used is machinae (machines), which could mean anything, from tackles and pulleys to
windlasses.***

Iconography offers more evidence for the application of beaching by merchantmen,
especially for the Roman period: one of the ships sheltered in the monumental harbour
depicted in the 1** century CE Stabiae fresco (Fig.2.18) is being unloaded by a porter through
a gangplank resting on a beach and it is very likely draught beaching is being employed. A
late-3" century CE relief of the guild of the tabularii (record keepers) of Portus shows a
merchant ship unloading a cargo of amphorae via an inclined gangplank, on what appears to
be a low bank or beach next to the supervising administrators; an arch indicates the
presence of a city (Fig.2.33).415A late-3" century CE sarcophagus from Salerno cathedral
portrays what has been identified as a navis caudicaria unloading her cargo through a
gangplank at the bow (Fig.2.34).**® As in the Ostia relief, the inclination of the gangplank and
the total lack of any harbour structure indicate that the unloading is being done on a natural
coast or beach. Finally a 3" century CE mosaic from Hadrumetum in Tunisia portrays a
merchantman unloading its cargo by hand, while beached or moored in shallow water

*17 Due to the stylisation and lack

(Fig.2.35); wave lines reach up to the ankles of the porters.
of proportion in the human figures, it is very difficult to ascertain the type and size of the
ship portrayed. The fact that unloading is done by hand indicates a small ship with a low

freeboard and small draught, something also implied by the absence of a foresail.

4 Hor.Carm.1.4.2; Liv.25.11.18; Blackman 2008a, 661.

*1* Brandt 2005, Fig.7; Blackman 1982a, 83; Basch 1987, 464, Fig.1037.
16 Casson 1965, 33; Héckman 1994, Fig.10; Theis 2017, Fig.5.
*7 Eoucher 1960, 77-9, n0.57.169, Pl.XLIa; Basch 1987, 481, Fig.1106; Wilson 2011b, 49.
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Fig.2.35. Mosaic from Hadrumetum Tunisia, WIth a ship un/oad/ng f/rewood or bronze /ngots asitis
resting in shallow water (3 -century CE; Bardo Museum; Wilson 2011b, Fig.2.23).

All of the above iconographical sources have to be examined with caution and under
the conventions of pictorial art (see 1.4.3). The importance of these images, however, lies, in
my view, not in what they actually portray but in what they omit: in the case of the Stabiae
fresco, although the ships are surrounded by elaborate moles and a wooden pier, the
unloading is being done directly on a natural beach. In the tabularii relief no quay or any
other harbour work is pictured, although a harbour city is marked by the arched building. In
the case of the Salerno relief there is no indication of any harbour structure at all, as if the
ship is using a natural sea or riverbank. The Hadrumetum mosaic has no indication of any
coast either; the former is also the only iconographical source documenting the practice of
unloading a vessel by hand when draught beached or floating in shallow water, a practice
widely employed for small ships up until recent years around the world.*'® Although by
modern standards beaching is not considered a choice for properly using a harbour, due to
the size and tonnage of modern cargo vessels, in the past and in areas like the Aegean it was

by far a very popular one even until the 20t century (Fig.2.36).419

The main advantage of
beaching is its simplicity, since it requires no artificial harbour and can be practiced wherever
shallow, sandy coasts are available, something not uncommon in the Aegean and the
Mediterranean in general. When a ship is hauled on land it is sheltered from the waves,

apart from the rare case of an abrupt and strong storm that might drag it back into the water

8 Houston 1988, 561; Wilson 2011b, 49; Votruba 2017, 19.

1% paris 1916, 33-4, Fig.9; Houston 1988, 561.
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Fig.2.36. Vernacular shipyards of the Aegean. Left: Perama (V.Papaioannou, 1945-6; Benaki
Museum; ®A_6_B.9206). Right: Thasos (N.Tombazis, 1960; Benaki Museum; ®A_10_11321).

if it is not secured well. Further, when a ship is partly beached or draught beached in shallow
water, even in exposed areas, the strength of waves deteriorates thanks to the refraction
principle, especially when beaches have a mild gradient and the water remains relatively

calm. 4%

Ships are also not in danger of crashing onto rocky coasts or stone quays in case of a
strong surge, whereas the sandy beach allows the easy approach to the ships by porters.
Despite its advantages, beaching can be also a problematic method of using harbours
and shores. Mariners employing different variations of beaching have to be very cautious
not to allow their ships to be stranded by the waves and the currents, because in this case
the very small tides of the Mediterranean can do little to assist a ship return to deeper
waters, especially when loaded. In the case of hauling a ship on dry land, the logistics
become the main concern. The larger the ship the more and bigger supports and bilge ways
are needed and this can be a considerable problem in regions like the Cyclades or the Levant
where wood can be scarce and expensive. Ship hulls are also built to be supported by water
and when this is missing, they become prone to sagging, especially if they remain on dry land
for a long period and are not supported properly. Furthermore, the beach needs to have a

! and adequate width to

proper inclination either natural or prepared by digging a2
accommodate larger ships. Accordingly more labour force or special devices are required,

and whereas the large rowing crews of galleys could easily supply adequate hands for this,

20 King 1972, 96-8; Beresford 2013, 31-3.

1 Coates 1999, Fig.5.
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the crews of merchantmen would be totally inadequate for such operations. In the case of
even a small capacity vessel of a net weight of four tons like the Ma’agan Mikhael or the
Kyrenia ships,*? at least 35 men would have to be employed, in analogy to the 140 men
needed to haul a 20-ton trireme out of the water (according to a naval inscription of Piraeus
dating in 440-425 BCE).* With small ships having a crew of no more than four or five
men,*** finding enough people or animals to haul them onto a beach would be a serious
problem for ship commanders. The application of pulleys and capstans could make things
much easier, but these devices would be available only in organised shipyards and not in any
given beach or harbour. Hauling out of the water also requires the emptying of the vessel
from its cargo and gear, another time and labour-consuming operation. However, even if not
done on such a regular basis, hauling out of the water for maintenance was crucial for ships,
securing their longevity and proper operation and for this reason special hauling facilities

%25 and Delos (see 3.1).

were established in harbours like Marseilles, Olbia

Draught beaching with bow facing the coast could have been a solution to the
problems of hauling a round ship out of the water, bypassing the need for infrastructures
and labour force. Further, being close to the beach assisted loading/unloading and boarding.
As shipwrecks and iconography confirm, the ships’ bows were much lower than their sterns
and were often left without a bulwark to assist boarding and the use of gangplanks,**®
whereas the stern of merchantmen was less convenient also because of the presence of the
rudders and their housing. As we saw above, the shipwrecks of Olbia could as well have
employed draught beaching. Using the bow for beaching in shallow water seems like a
peculiar choice for merchantmen, since they would have to back up to leave their berthing,
but with boats being a common part of each ship’s equipment that would have been

relatively easy. Smaller vessels could employ oars thanks to their low freeboard too (see

above 2.4.1).

2 Winters & Kahanov 2003, 131.

423 “..ue8’ hevi avelky[oal]/ [avdpdot élattov € te]ttapdkovta kal [hek]/[atdv, uede kabelklvoal] Elattov
glkog[L k]/ [aL hekatov avépdot...” (IG, 13, 153, 6-9). On the reconstruction of the fragmentary inscription’s
numbers see Blackman & Rankov 2013, 117-8.

Johnston 1997, 227.

Hesnard 1994, 203-7; Gavini & Riccardi 2010.

Casson 1965, PI.IV.1; Basch 1987, Figs.1031, 1082, 1108-10.
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Myriophoroi and large capacity ships

Middle capacity ships Small capacity ships

| — — - Area reachable by porters
T

0 20m

Fig.2.37. Drawing of the ways various types of ships could be beached and their ability to be
unloaded by porters (drawing by the author).

The practice of draught beaching appears to have been a good choice for using
beaches and shallow harbours and it is not surprising that it is documented, as we saw, in a
variety of sources. However, when this operation is considered within the beach/coastal
context, the image becomes more complicated (Fig.2.37): in order for a ship to be loaded or
unloaded by hand, porters would have to be able to walk up to the ship’s bow or stern. The
average stature of ancient Greek males of classical antiquity is considered to have been
168.2 cm (£5.38).*?” Such a stature would allow porters to approach draught-beached ships
with a draught of 1.5 m, although most probably anything above 1.2 m would be an
unworkable scenario for them. And the only ships with such a small draught were ships of
small capacity and particularly the ones with a low freeboard. Ships of medium and large
capacity were practically unreachable by the porters. The use of gangplanks would only
slightly reduce the depth and would be of little use for ships of large capacity. This means
that only ships of small size could take advantage of a beach as a loading/unloading site
without the help of lighters. Hauling loaded ships on the beach would be not only impractical
but also dangerous for the vessels, as noted above. Thus, although beaching could be
employed by many merchant ships, the loading and unloading of cargo would still largely

require jetties or service boats.

Towing and piloting
Towing and piloting are two techniques very common in modern times, especially for larger
ships and for dangerous passages and unfamiliar harbours. Both methods were employed

also during the period studied, but data is scarce.

27 Grmek 1989, 109; Koukli & al. 2020. The issue of the anatomically reconstructed stature of the ancient

populations of the Mediterranean has been a complicated one, mainly due to the lack of sufficient studies.
It should be noted here that, according to the evidence so far, Aegean Greek populations were slightly taller
than their Italian, Spanish and Sardinian contemporaries (Giannecchini & Moggi-Cecchi 2008).
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The use of towboats is
something that cannot be
easily documented in the
archaeological record, for the
simple reason that it was a
task that could be undertaken
by any kind of oared vessel

and the chances of two ships

being lost as one was towing

Fig.2.38. Relief from isola Sacra, Ostia, depicting a tugboat (2" the other are highly
century CE; Casson 1965, Pl.1.1). improbable, Indirect
archaeological evidence however comes from the configuration of various service boats
found in Toulon and Naples. Several of the horeia vessels (Naples C; Toulon 1 & 2) were

2
428 The small

small and low enough to be rowed and used for towing larger vessels (Fig.2.8).
galley (Boat C) from Pisa could have also doubled as a towboat when needed.**® Written
sources preserve various references to the practice of towing vessels. Amongst the
numerable references to the ship boats of larger merchantmen the term £@oAkiov or
€@olkic (tugboat) appears frequently**® indicating that the practice of towing was very
common. The actual task of towing is reported by Philostratus around the end of the 2"
century CE, who mentions that, as a merchant ship was about to set sail from the harbour of
Smyrna, some oarsmen were getting into the ship’s £poAkic, in order to tow it safely outside
the harbour®! and by Synesius, who reports ships being towed in the harbour of Alexandria
around 400 CE.**? Iconography preserves only one definite image of a boat towing another
ship. A relief from Isola Sacra, Ostia, dated in the Hadrianic period, portrays a tugboat
connected by a stretched cable to a ship not shown, probably a caudicaria river barge

433

(Fig.2.38). The boat is manned by three oarsmen and a helmsman.™” The long scoop used

28 Boetto 2009; Boetto & Poveda 2014.

Camilli 2002; Bonino 2010.

Plut.Pomp.40.5; Ath.5.208f; Philostr. VA 4.32; Ach.Tat.3.4.1. Cf. Casson 1971, 248, n.93.

L uNow look at that ship's crew, how some of them being rowers have embarked in the tug-boats, while
others are winding up and making fast the anchors, and others again are spreading the sails to the wind,
and others are keeping an outlook at bow and stern” (Philostr. VA 4.9).

B2 40ne ship was being towed in; another was moving with all sails set; another was propelled by oars”

(Syn.Ep.148.6).

Casson 1965, PI.I.1.
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instead of a side rudder is not seen in any depictions of seagoing vessels in the ancient
Mediterranean, but only in river ships (see 2.4.1) and this is a good indication that this vessel

3% The numerous members of

was used in the Tiber or in the canals around Ostia and Portus.
the two guilds of the lenuncularii in 2" and 3™ century CE Ostia/Portus could as well have
served the towing of ships in the important harbours, but this remains unverified by the
inscriptions.435

Concerning piloting the presence of specialized and experienced helmsmen or sailing
masters (mndaAovyoc or gubernator) is firmly attested in many ancient texts,**® but only
two written sources refer to the employment of pilots as special guides in unknown and
dangerous passages by ships in antiquity. The first one is the Periplous Maris Erythraei where
we read:*’
Because of this, native fishermen in the King's service, stationed at the very entrance
in well-manned large boats called trappaga and cotymba, go up the coast as far
as Syrastrene, from which they pilot vessels to Barygaza. And they steer them straight from
the mouth of the bay between the shoals with their crews; and they tow them to fixed
stations, going up with the beginning of the flood, and lying through the ebb at anchorages
and in basins.

In the description of Synesius’ troublesome voyage from Alexandria to Cyrene we
read:**®
...a man in rustic garb signalled and pointed out which were the places of danger, and
those that we might approach in safety. Finally, he came out to us in a boat with two oars,
and this he made fast to our vessel. Then he took over the helm, and our Syrian gladly
relinquished to him the conduct of the ship. So after proceeding not more than fifty stadia,
he brought her to anchor in a delightful little harbour, which | believe is called
Azarium and there disembarked us on the beach. We acclaimed him as our saviour and
good angel. A little while later, he brought in another ship, and then again another, and

before evening had fallen, we were in all five vessels saved by this godsend old man....

A unigue image of what appears to be a pilot boat comes from a Z”d-century CE

34 Mott 1997, 107.

Casson 1965, 34-5.

E.g. Ezekiel 27.29; Aristoph.Kn.542-4; Sen.Ep.95.7.

37 Periplous Maris Erythraei §44

438 Syn.Ep.4.28-9. For a commentary on the specific text see Kahanov 2006.
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439 A boat with three rowers and a

mosaic from the Palazzo Diotallevi at Rimini (Fig.2.39).
helmsman is leading two merchantmen inside a harbour, its entrance marked by a tower-like
structure where a man is operating a small beacon. Both ships appear to be of considerable
size, equipped with two masts and a gangplank, whereas the first one to the left is towing a
ship boat similar to the one leading them. The sailors of both vessels have already lowered
the foresail yard and are working on the brails of the mainsail, in order to lower the vessels’
speed. An interesting detail on the boat is the presence of a long staff or pole that could be
used either for fathoming or for controlling the boat when close to docks or ships (the
Kovtdc/contos in Greek and Latin sources).**°

Although the Periplous and Synesius do not describe piloting as something
extraordinary, the silence of other sources suggests an uncommon practice. Neither
individual pilots, nor their trade unions are mentioned in inscriptions, whilst Josephus, when
describing how ships had difficulties entering the great harbour of Alexandria, did not
mention the employment of local pilots, but that ships waited until conditions became more

favourable.*** Ships appear to have been operating on their own devices when approaching

a harbour or a coast. Piloting of fathoming boats could also be employed but sources only

document them in the case of the Barygaza delta and on the Rimini mosaic.**?
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Fig.2.39. Mosaic from the Palazzo Diotallevi in Rimini showing two merchantmen entering a harbour,
marked by a tower and a possible lighthouse, following a pilot boat (Z"d century CE; Friedman 2005/06,
Fig.1).

9 Eriedman 2005/06, Fig.1; Ugolini 2015; 2020, Figs.5.1-2, 174-81.

*%Verg.A.5.208-9; App.BC.5.89, Pollux 1.93.

J.BJ.4.10.5.

a4z Ugolini (2015; 2020, 180) has suggested that Seneca’s reference to the navis tabellaria, the ships that went
ahead of the rest of the Alexandria grain fleet to inform the people of Puteoli that the fleet was to arrive
(Ep.77.1-2), were pilot boats and relates them with the Rimini mosaic. The author, however, makes no
mention of any ship or boat leading the fleet into the harbour.
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2.5.2. Special cargoes and vessels o i N M R
The previous sector refers to the ‘regular’ 4 R :
ships, i.e. most of the merchantmen of the
period that would carry bulk (grain, wine,

olive oil etc.) or mixed cargoes, as well as

—

passengers. There were, nevertheless,

oA

special categories of ships related to

certain cargoes that presented certain

peculiarities worth addressing, especially
when it comes to their use within

harbours.**?

OHET S s R

Stone carriers

£M_

A o3 S ) 5 9
Flg240 The Haterii mausoleum relief (ear/y 2"

of ships. Although their numbers and century CE; Vatican Museums,
http://www.museivaticani.va/content/museivaticani
/en/collezioni/musei/museo-gregoriano-
profano/Mausoleo-degli-Haterii.html).

Stone carriers constitute a special category

importance increased in the Imperial
period, they remained similar to the other
merchant vessels and it seems that it was the skill of their crew in handling heavy cargoes
that distinguished them (see 2.1.4). The ways, however, these ships operated and were
handled in harbours had to be very specific. Stone carriers had to berth with their broad side
next to natural or artificial quays and use cranes for loading and unloading their

cumbersome ca rgoes.444

Cranes could not be operated if ships were berthed stem-first on
the quays, due to the distance between the bow and the hold in the middle of the ship and
the presence of the ship’s foremast, whereas simple, makeshift gaff cranes attached to
ships’ masts would not be able to support the weight of large marble or stone pieces

without breaking or damaging the ship itself.***

This meant that harbours serving such ships
had to be equipped with basins deep enough to allow them to berth directly at the quays

(according to shipwreck evidence some of these ships had a draught of up to 2 m; Appendix

3 As already mentioned other special ‘cargoes’ like enslaved people and animals for the circus games were also

common in the period studied, but due to the lack of evidence of any kind, especially of shipwrecks, prevents

any further study of the ways these were handled in the sea and within harbours.

Robinson et al. 2020, 104.

** Vitruvius (10.2.8-10) describes the existence of simple gaff cranes for loading and unloading ships, but does
not mention their use on the ships themselves. Cf. Landels 1978, 94-5.
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Fig.2.41. Reconstruction of the loading of a stone carrier (drawing by the author). The ship has been
based on the remains of the Kizilburun shipwreck, which constitutes the best-preserved stone carrier
excavated (Littlefield 2012). The upper part of the hull has been tentatively reconstructed according
to the measurements given by Littlefield and the form other vessels of the period had. The blocks
pictured are also based on the cargo of the same ship that mainly included eight large column drums,
each weighing about 5-6 tons (Carlson & Aylward 2010), amongst other stone objects and
amphorae. The crane is based on the form of a two-masted treadmill crane as known from
iconography (the Capua and Haterii reliefs). The dimensions of the crane (c.10 m in height) are the
minimum required to lift an object of about 5 tons above the ground, according to the calculations of
O’Connor (1993, 49-50) and the experiments of Meighérner-Schardt (1990, 59). The crane is also
supported by heavy-duty blocks that allow it to move alongside the quay. The quay has a relatively
small depth in front of it (c.2 m), just enough for the ship to berth and is a concrete or ashlar
structure.

I, Table 2 & 3), whilst the quays in turn would have to be spacious and solid enough to
accommodate the stone blocks and the heavy-duty cranes.

According to the cargoes discovered in shipwrecks even blocks of up to 13 tons (the

446

columns of the Torre Chianca ship)™ could be transported via the sea, although most blocks

usually measured five-six tons each (e.g. the column drums of the Kizilburun shipwreck).*’
Only cranes of substantial size, like the ones portrayed in the Capua and the Haterii relief

(Fig.2.40)**® could be used to lift and place stone blocks inside a ship’s hold. According to

8 Strauss 2007, 184; Russell 2013b, Table 1.
*7 Carlson & Aylward 2010, Table 2.
*8 0’Connor 1993, 49-50; Lancaster 1999, 426; Ulrich 2008, 37, Fig.2.4.
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9 it required a crane measuring 10 m in height, using at least one

modern experiments,
three-pulley block and powered by five men in a treadmill to lift a 5-ton block from the
ground (Fig.2.41). Even if cranes did not have to lift blocks to any considerable height with
ships being on the same level or lower than the docks, they remained large and complicated
installations. Their construction, maintenance and operation, even if these were simple,
temporarily set, ‘shear-legs’ devices, required many skilled and unskilled labourers*® and
road infrastructures to make sure the heavy cargoes could make their way to/from the ship.
Accidents must have been a great concern for the mariners and the stone merchants. A large
block falling inside a wooden hull would cause its immediate sinking. The need for adequate

facilities, space, technical support and labour force must have made such specialised

harbours few and limited to quarry sites or to specific great harbours of the period.

The dolia ships

The other type of specialized ship known from this period that presented complications
concerning its accommodation in harbours were the dolia ships. These vessels, although, as
we saw above, would not have exceeded a length of 20 and a draught of 1.5 m, had to be
berthed next to a quay for their containers to be moved, filled and emptied (Fig.2.42). A
filled dolium of c.2,600 litres would weight about 0.9 tons,**! whereas an empty one roughly
200-300 kilograms, thus in both cases their removal from a hold required mechanical means.
Emptying and filling dolia could be done manually, but this would be a time-consuming
operation especially on an anchored, partly decked vessel (Fig.2.5). The application of
siphons or Archimedes’ screw, both devices known and used in Hellenistic and Roman times
has been suggested.*** This would have minimised costs and loses, but both devices
presented certain problems: siphons could facilitate the filling of dolia on board but not their
emptying, since they require the receiving container to be lower than the delivering one.
Screw pumps could be employed for the unloading of the content on harbour quays, but,
due to the necessary inclination of the device, it could not reach the bottom of the dolia
(Fig.2.42, top right). It is unlikely that similar devices would be available in every harbour or

that the small dolia ships would be transporting them as they sailed. The filling and emptying

* Meighdrner-Schardt 1990, 59.

Landels 1978, Fig.26; Russell 2013a, 137.
**1 Marlier & Sciallano 2008, 120.
2 Gille 1980, 132-3; Wilson 2008, 353; Ulrich 2008, 42; Marlier 2008, 167.
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Fig.2.42. Reconstruction of the various methods of
loading and unloading a dolia carrier. The
dimensions, form and cargo of the ship pictured
are all based on the shipwrecks of Cavaliére and
Ladispoli, as they were used for a reconstruction of
a typical dolia carrier by Carre & Roman (2008). At
the top left the removal of a dolium with the use
of a crane is shown. The crane follows the pattern
of a two-masted Roman crane of mediocre
dimensions (6-8 m), since the empty dolium would
2 weigh no more than 200-300 kilograms and a full
one less than 1 ton (Marlier & Sciallano 2008,
120). The top right drawing shows the application
of Archimedes’ screw to empty the content of the
dolia in smaller containers on a quay. The screw is
based in Vitruviu’s description (10.6.1-4) and on
surviving examples from Egypt (Hodges 1970,
Fig.212-3). The bottom left drawing shows the
application of a simple siphon for the loading of
the ship.

of the dolia on board manually with the use of simple containers which were then loaded to

lighters appears to have been the simplest solution to this problem.*>

2.6. Conclusions

The scrutiny of the evidence related to the ships of the Hellenistic and Roman
Mediterranean presents a very complex image of ship typology and seamanship. Concerning
commercial shipping, vessels of various types and sizes operated side-by-side carrying
various cargoes from grain and wine to stone and marble in various networks and an
‘average merchantman’ seems to have never existed. Ships did not differ much in terms of

construction and equipment but were distinguished by their cargoes and their specific, often

33 Mataix Ferrandiz 2018, 96.
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interchanging, use. Despite a relative increase in ship size and tonnage that is reflected in
the construction of several large capacity vessels and even of some exceptionally large
freighters, the majority of ships remained of medium and small capacity. The former,
although of limited cargo capacity, were much easier to construct, handle and manoeuvre,
especially within harbour environments, and formed the “backbone” of commercial
shipping.”* Other types of ships consisted of the numerous small service vessels, extremely
useful in the operation of harbours, as well as the galley fleets, the latter, however,
diminishing in importance and size with the establishment of the pax romana. Rigging and
equipment was considerably improved during the period studied, significantly enhancing the
merchantmen’s seaworthiness but also their ability to approach coasts and harbours with
safety.

The variety of ships and cargoes in the Hellenistic and Roman Mediterranean could
not but reflect on the variety of methods employed by them when approaching the coast,
which in turn was equally variable. Docking, anchoring, beaching, towing and piloting were
practices that all ships would employ in different ways according to their cargo, climatic
conditions, nature of the coast or simply to the experience of their commanders and crew.
Beyond certain ships with specific cargoes (stone and marble, dolia), the majority of the
ships of the period could make the best of every environment and were versatile enough to
take advantage of every opportunity or need they encountered. The method, however, that
appears to have been the most convenient and common when ships approached harbours,
was anchoring in the open and using lighters. Such a method would allow ships to avoid their
tedious and potentially dangerous entanglement into secluded basins and could function
into any coastal and harbour environment. All ship and cargo practices, as we will see in the
following pages, would have had a great impact on the construction, organization, and

commercial function of contemporary harbours.

4 Gibbins 2001, 294.
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3. The case study harbours

In the previous chapter | discussed the typology, form and capacity of Mediterranean ships
during the Hellenistic and Roman period, as well as their equipment and the various
methods mariners could apply when approaching shores and harbours. In this chapter the
three case study sites, Delos, Lechaion and Kenchreai, will be examined. The harbours’
original configuration during the period studied will be presented, highlighting important
issues related to the research question of this study such as harbour size, depth, and
infrastructure, as well as the specific ship and cargo traffic these harbours served. The main
aim is the creation of reliable reconstructions of these spaces, reconstructions that combine
all available data and can then be used in the subsequent synthesis and analysis of ships and

seamanship vis-a-vis harbours and answering of the main research question.

3.1. Delos

Delos was the commercial harbour par excellence of the Hellenistic and early Roman period

456

in the Aegean.**® Beginning in the period of independence in 314 BCE,**® and especially after

457

the establishment of the free port by the Romans in 166, BCE the sacred island of Apollo

was transformed from an important but small sanctuary settlement into a cosmopolitan,
prosperous emporion, one of the major exchange and clearing centres of the Mediterranean,

8 The diversity of

with direct links both with the Hellenistic East as well as with Rome.
people, ships and cargoes that would arrive at the island renders it a unique and multi-level
case study concerning the operation of a highly successful harbour of the period. Delos is
also a site well known through extended excavations and studies and largely unobstructed

by modern development.**®

455 Paus.3.23.3-6; PI.Nat.34.9; Lucilius, Satires, cited in Paulus, ex Festo 88.4; Cic.Q.Rosc.133.

*° Dj0d.30.20.10; IG, X, 2, 135. Cf. Tréheux 1948.

Pol.30.20.10; Strab.10.5.4. Cf. Roussel 1987.

Hatzfeld 1912; 1919, 34; Larsen 1938, 334-57; Rauh 1993; Reger 1994.

The islands of Delos and Rhenia have been declared an integrated protected archaeological site by the
Greek Ministry of Culture in 2012, whereas Delos has been a UNESCO World Heritage Site since 1990.
Modern interventions were mainly done during the years of the “great excavation” of the French School
and include the museum and the houses for the workers and other personnel, still in use today.
Unfortunately the greatest intervention in Delos was the construction of the rubble jetties at the Main
Harbour, which covered great part of the ancient harbour structures.

457
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Delos presents the paradox of a harbour city that developed without the existence of
a large, deep harbour. The island never truly had an enclosed natural or artificial anchorage
able to accommodate even small numbers of medium and large capacity ships, partly due to
the rapidness of its development and abrupt demise before the middle of the 1% century
BCE, but also due to the nature of the trade practiced on the small island, which did not
actually require the use of an enclosed basin. Notwithstanding the long history of excavation

and research on Hellenistic Delos,*®°

the maritime facade and the harbours of the island has
been targeted by scholarship and field research, with the exception of Paris’ pioneering
article of 1916, only relatively recently.*®! These important studies have revisited the
function of the whole island both as a port-of-trade as well as an integrated harbour city
served by more than one anchorages, but have not tackled the issue of harbour operation in

relationship to ship and cargo handling, an issue that will be covered in this study.

3.1.1. Geomorphology and climatic conditions

Delos is located in the middle of the Aegean archipelago, with the Cyclades “dancing”

462

around her, according to Callimachus’ poetic description (Fig.1.12)™° and on the main sea

routes crossing the Archipelago, which played a major role in its development into an

83 Delos is a small, elongated island with a

important religious and financial centre.
maximum length of 5 km and a width of 1.3 km, oriented on a north to south axis (Fig.3.1).
The island’s relief is hilly, with mount Kynthos (112 m), the island’s main landmark, visible
from a great distance (Fig.3.2). Small plateaus divide the hills with the larger one located to

4 The sanctuary of Apollo, around which the later

the northeast of the ancient city.
settlement developed, is situated in the plain to the east of the Main Harbour (Figs.3.3 &

4)."®® Several intermittent torrents flow on the island, Inopos being the most important

%0 Bruneau & Ducat 2005; Zarmakoupi 2015.

**! Duchéne et al. 2001; Zarmakoupi 2014; 2018b.

462 “Asteria, island of incense, around and about thee the isles have made a circle and set themselves about

thee as a choir” (Call.Del. 300-1). Cf. Constantakopoulou 2007, 25-6.

Morton 2001, 312; Arnaud 2005, 225; Bouras 2016, 216-8, Fig.1; Constantakopoulou 2017.

**% Cayeux 1911, 187-214; Desruelles 2004, 32-3; Bruneau & Ducat 2005, 29.

%5 Bruneau et al. 1996, Fig.35; Desruelles & Hasenohr 2018, 31-4. The most accurate and updated
topographical and archaeological survey of the island is the Atlas of Delos, published by the EFA (Moretti et
al. in 2015). The data of this important work are also available online, along with high quality aerial
photographs. Many of these plans and photographs have been wused in this study
(https://www.efa.gr/index.php/en/recherche/sites-de-fouilles/cyclades/delos/13-systeme-d-information-
geographique; referred as ©EFA in the text and captions).
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Fig.3.1. Map of Delos and Rheneia (Zarmakoupi 2015, Map 9).

% Delos, as well as nearby Rhenia, although semi-arid islands, even compared to the

one
dryness of the rest of the Cyclades and probably already deforested by the Hellenistic
period, were extensively cultivated in antiquity, as the numerous farms discovered show.*®’
Animal husbandry was well much developed on both islands, according to the inscriptions of
the sanctuary.*®®

The Delian coast is fragmented into many small bays and peninsulas (Figs.3.1 & 3).

The shore is rocky and precipitous, especially in the island’s northern half. The western side

is generally less steep, particularly at its centre, where a series of beaches are to be found.

% Desruelles 2004.

%7 Bruneau & Ducat 2005, 80-2, 319; Desruelles & Hasenohr 2018, 37.

816, XI.2, 287A, 143-74; IG, X1.2, 154A, 41; ID, 452, & ID, 467; ID, 353A, 28-36. Cf. Raptopoulos 2014, 41;
Constantakopoulou 2017, 171-81.
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e | Geologically Delos, Rhenia and
Mykonos constitute an integrated
complex, the largest part of their
terrain covered by eruptive granite
rocks. What remains belongs to the
Southern Cyclades Islands unit
(alpine formations comprised of
schist and gneiss with thin

469

intercalations of marble). Local

stone of every kind was extensively

Fig.3.2. The central part of Delos with Apollo’s sanctuary in
the foreground and mount Kynthos at the back
(photograph by the author).

quarried and wused as building

material in the ancient city.*’® A

n
important feature related with the depth of the ancient harbours is the presence of a solid
crystalline basement just underneath the surface sediments and the rock formations of the
coasts and sea bottom. Neo-tectonic activity has been weak and no considerable uplift or
subsidence has been documented.*’*

The seas around Delos are generally deep. The channel between Rhenia and Delos
reaches a depth of 50 m and the seabed is sandy with small rock formations protruding from
it (Fig.3.40).*”? A strong current runs through the channel from north to south but can often

73 Shores are mostly steep under water, apart from the sandy

be reversed unexpectedly.
areas of the west coast. The two landmarks of the channel are the Great and Small
Rematiaris rocky islets, which offer protection from the northern winds but can also be
hazardous for navigation. When anchoring between Delos and Rhenia modern sailing ships
use Rhenia’s anchorages or the southern part of the channel, where the currents and the
winds become milder. There are few dangerous reefs and shoals around Delos: to the south
the Cherronissi low rocky peninsula and to the north the Kako Akrotiri steep cape (Figs.3.1 &

40). The approach to Delos is done today mainly from the west via the channel, but in the

past, according to the accounts of European travellers, all harbours and anchorages of the

9 Cayeux 1911; Desruelles 2004, 26-7, Fig.37; Papanikolaou 2005, 271-3; Mourtzas 2011, 3.
7% Chamonard 1922-24, 233-6; Vallois 1966, 70.

Hejl et al. 2002, 54-5; Piper & Perissoratis 2003.

72 cayeux 1911, Fig.94; Desruelles 2004, Fig.24.

*”* Morton 2001, 37-45, 90-7.
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Fig.3.3. The central part of the island of Delos with indications
of the ancient harbours, as well as of other important sites
mentioned in the text (Moretti et al. 2015, Pl.15 with the
names added by the author).

island would be used. **

Travellers also mention that
larger ships could easily
anchor in the deep waters of
the channel and disembark
their passengers with boats,
whereas maps of the 18" and
19™ centuries mark the area
to the south of the Rematiaris
islets as a good anchorage.*””

The climatic
conditions of Delos and the
Cyclades follow the pattern of
the Mediterranean climate,
with generally sunny and dry

weather and occasional

MATEYY main

rainstorms.
characteristic is the strong
winds blowing nearly all year

77 prevailing winds are

long.
northern and north-western
and in the summer they take

the form of the etesians or

meltemia. The former blow constantly from mid-May to mid-September, abruptly reaching

up to 7-8 Beaufort and are both a favourable wind as well as a potential hazard for sailing,

often rendering even the narrowest straits impassable.*’®

74 Duchéne et al. 2001, 14-29.

Gallois 1910, Figs.26, 28-31, 38.
7 Desruelles 2004, 48-54; Beresford 2013, 54-6.

475

Southern winds, although rare and

*7 Dalongeville & Renault-Miskovsky 1993, 16-7; Chabas 1997; Beresford 2013, 63-90.

478

lliopoulos 1952; Maheras 1979; Morton 2001, 85-97; Constantakopoulou 2007, 24-5.
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Fig.3.4. Plan of the sanctuary area of ancient Delos, with the names of the main buildings
(https://www flickr.com/photos/toutlunivers/21703075818).

relatively mild, usually occurring in Spring and Autumn, can also be hazardous, blowing
unexpectedly and preventing ships from leaving protected harbours.*”®

The main factor of change on the coasts of Delos is the rise of the sea level of about
2.2 m since the Hellenistic period, as confirmed by geoarchaeological research on the coastal

80 \With no major subsidence or uplift observed on Delos the only

beachrock formations.
drastic change on the coast has been caused by the erosion and collapse of the rocky areas,
especially around the Northern District and Skardanas bay. Another factor of anthropogenic
change is the presence of rubble from the collapsed ancient structures. In Skardanas bay
such rubble was accumulated by the constant and strong wave action in the middle of the
bay, creating a steep ridge (Figs.3.23-6), whereas in the Main Harbour rubble was
deliberately placed there in the early 20th-century in order to create the large jetty and a

smaller one on top of the “Great Mole” (Figs.3.6-7)."® Similar rubble concentrations have

also covered the beach of the Merchant Harbour, but, according to aerial photographs, they

79 Morton 2001, 121-3; Arnaud 2005, 16-23.

Duchéne et al. 1995; Desruelles et al. 2004; Dalongeville et al. 2007.

It is noteworthy that the small rubble jetty is clearly moving towards the south, pushed by the prevailing
northern waves and currents and obstructing various features surveyed in the early 20" century (Fig.3.5), as
shown by a comparison between old and recent plans and photographs (Duchéne et al. 2001, Doc.VIII,
PLXXVI; Moretti et al. 2015, pl.5).
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Fig.3.5. The western harbours of ancient Delos. The plan has included the ancient structures, the
shoreline, as well as the bathymetric contours of the area (Pdris 1916, PI.I-1V).

are limited to the shore (Figs.3.5 & 18).**? The bathymetry and photographs also indicate the
areas where debris was piled up by the excavators, especially in front of the “Magasin a la
baignoire” where it formed a narrow jetty.*®?

One final factor of change is siltation. Due to the dryness of the island, inland
siltation is limited and sediments arriving at the sea are dispersed by waves and currents.
Siltation is mostly anthropogenic and is caused both by a series of ancient sewers, many
leading to the Main Harbour®®* as well as by the presence of the ancient “Great Mole” and
the modern rubble jetty, which have created a vortex-like phenomenon, trapping and

recycling sediments within the harbour’s basin.*>

The thickness of the sediments covering
the crystallite basement in antiquity is difficult to establish. Recent sondages and trenches
have shown that these do not present a coherent stratigraphy and are largely disturbed,
whereas no traces of dredging have been documented by geomorphological studies or
written sources. Thanks to these studies the depth of the stable crystalline basement was
established, which shows the maximum depth the harbour basin could have reached, even if

dredging was employed.*®®

82 pesruelles et al. 2007, 237.

*® paris 1916, PLLI-IV.

* Desruelles 2004, Fig.115.

485 Dalongeville et al. 2007, fig.8; Desruelles et al. 2007, Fig.5.

8 Desruelles & Hasenohr 2018, 44. The use of bathymetric evidence without the consideration of the siltation
problems in the Main Harbour made a recent geological study recreate the basin as a totally silted area in
antiquity (Mourtzas 2011, Fig.12).
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Fig.3.6. The Main Harbour seen from the summit of Kynthos. Rhenia at the back (photograph by
the author).

3.1.2. The harbours of Delos and their reconstruction
The main source of information for the reconstruction of the Delian harbours is on the one

hand the series of meticulous surveys of the island by the EFA*®’

and on the other the
detailed bathymetric surveys conducted by the French navy around 1900 (Fig.3.5).** The
latter preserved precious information on the configuration of the Delian coast, especially of
the Main Harbour, that is largely obscured today by the modern rubble piers and the

accumulation of sand and excavation debris.

Main harbour

Delos’ Main Harbour, often called the “Sacred Harbour”,**? is today a shallow, sandy cove

87 Especially the “Atlas of Delos”, the most up-to-date and accurate survey of the island and its antiquities;

Moretti et al. 2015.
88 Bringuier’s and Dardinier’s bathymetry, published by Paris 1916, PLI-IV and Duchéne et al. 2001, Document I-
Vil
The term “Sacred Harbour” (“Port Sacré”) was introduced by the first excavators because the Main Harbour
was considered to have used mainly by the ancient pilgrims arriving to the nearby sanctuary, in contrast to
the Merchant Harbour (Ardaillon 1896; Déonna 1948, 46). Although the term is still used, especially in
French literature, it is not attested in any ancient source and, as shown by recent studies, the Main Harbour
had an equally important commercial character (Moretti et al. 2012; Moretti & Fincker 2016). Thus the term
Main Harbour is preferred here (for the earlier use of the term see Zarmakoupi 2013a and 2013b
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Fig.3.7. Aerial photograph of Delos’ Main Fig.3.8. Plan of Delos’ Main Harbour as it is
Harbour (OEFA). today(©EFA).

measuring approximately 100 x 100 m, facing westwards and extending between the
remains of the “Great Mole”, the modern rubble jetty and the sandy beach in front of the
sanctuary (Figs.3.4-7). The ancient harbour basin has been heavily silted and the area
between the beach and the sanctuary is now covered by a marsh. The only ancient structure
protecting the Main Harbour from the prevailing winds and currents was the “Great Mole”,
the large rubble breakwater, almost totally submerged today (Figs..?..7-8).490 The whole
structure measures approximately 200 x 100 m, covering an area of 12,500 m? and reaches a
height of about 5 m above the sea bottom at its west end.**! It is crowned by a curved
retaining wall at its northern and western sides, made of roughly hewn or unworked granite

boulders, some of nearly megalithic size.**

90 paris 1916, 20.

Paris 1916, PLI-IV.
A wall parallel to the mole but at a distance of about 30 m from it towards the harbour basin has been
documented in the old plans (marked B in Paris 1916, Pl.I-IV), but is today totally covered by a small rubble

ridge. Its original form and function remain obscure and it is even questionable if the old surveyors
documented an actual wall there or just a rubble accumulation.
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Fig.3.10. Plan of the northern part of the Main
Harbour with indications of various structures
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Fig.3.9. Plan of Delo’s Main Harbour as it is
today, with bathymetry contours and the
shoreline before the creation of the modern
jetties (drawing by the author Based on Pdris
1916, PI.I-1V and Duchéne et al. 2001, Doc. VIlI).

According to the Ardaillon’s and Dardinier’s plans, a rectangular structure with a
dividing wall was located at the southern end of the mole and it has been interpreted as a

493

lighthouse.™” Its shape and size, however, suggest that it was probably a small temple

(vaiokog), similar in dimensions to the one standing in front of the Hypostyle Hall (Fig.3.9).***
If the “Great Mole” is identified with the ywua mentioned in the inscriptions of the
sanctuary, then it is the earliest structure of the Main Harbour, built before 345 BCE.*® As
for the quays and buildings erected on top of it, these can be broadly dated in the Hellenistic
and Roman period, most likely before the destruction of the city in the 1* century BCE. An
interesting feature is located at the point where the mole meets the shore, where the

submerged remains of what appears to be a channel or a ‘trench’ are preserved (Fig.3.10).

The structure runs almost perpendicular to the course of the mole and can be followed for

93 Ardaillon 1896, 432-3, PLII; Cayeux 1907, Fig.1.
% Leroux 1909, PI.1.

% ID 104-4; Hellmann 1980.
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about 15 m; it includes two parallel walls at a distance of 6.5 m built with small stones.**®
The remains are too poor to allow for any safe interpretation of the structure. It could have
been a channel, allowing the circulation of seawater to avoid siltation, a method known from
other ancient harbours (Apollonia, Tyre, Sidon),*”’ or a slipway housing a galley (its width
corresponds to the width of several ancient shipsheds).**®

The inner face of the “Great Mole” and the northern part of the Main Harbour
preserves no other structures and it seems that it was originally a simple beach, opened

towards the Agora of Theophrastos (Fig.3.10).**°

The former was a flat spacious area related
with merchant activities, as establishments like the Hypostyle Hall, the kukAoc¢ (circle)
auctioning enclosure,”® and the small sanctuary of Poseidon NaukAdptoc, patron of ship
commanders, show.”® Inscriptions of the 3rd.pnd century BCE also refer to the area as the

andBaotc, the main landing space of the sanctuary, leading to the sanctuary’s north-western

entrance.soz

% Duchéne et al. 2001, Plan Ib.

Blackman 1982b, 199.

Blackman & Rankov 2013, 94-5.

Moretti & al. 2012, Figs.14-5. The Agora of Theophrastos took its name from the émueAntrc tij¢c vijoou
(island’s superintendent) who, in 126/5 BCE, created it by reclamation, according to the inscription of his
statue base, erected in the middle of the agora (/D 1645; Durrbach 1921, 160-5). “©eddpactov
[Hpla[k]A[eltou Axapv]éa, émueAntrv AAou yevouevov/kal KataoKeudoavta THv ayopayv Kol Td xwuota
nieplpordvta L Alpévy,/ ABnvaiwv ol katolkolvteg €v ARAwl kal ol £umopol kal ol valkAnpot/kai
Pwpaiwv kol tOv GMwv Evwv ol maperubnuolvieg, dpetfic/ £vekev Kai kalokayabiag kal Thg eig
£au[to]uc ebepyeaoiag avédBnkav” (ID 1645).

Leroux 1909; Moretti et al. 2012; Moretti & Fincker 2016, 107-8. ID 1835. The commercial use of the kUkAo¢
is attested by its form as well as by the inscription relating it with an Athenian market inspector: “Zwkpdtng
Jwkpdtoug Kndloleug dyopavounoag ArtoAAwvL kat Epuet” (/D 1835).

ID 2483; Moretti & Fincker 2016, 98. Both agoras flanking the Main Harbour, the Agora of Theophrastos and
the Agora of the Competaliasts were largely covered in the 2" century CE by smaller buildings, probably of
commercial character (Paris 1916, 29; Hasenohr 2002, 101).

ID 144 1,117-8; ID 119A 1, 23; IG, X1.1, 2, 161A |, 114-5; Duchéne et al. 2001, 144-7; Etienne 2018b, 62-3, 82.
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Fig.3.11. Plan of the area of the portico of Phillip with indications of structures mentioﬁed m ti;e
text. A hypothetical continuation of the “glissieres” has also been marked (Vallois 1923, Pl.1).

At the harbour’s eastern bank a long retaining wall (0.8-2 m wide) runs parallel to the
sanctuary’s structures and Phillip’s Portico, marking the easternmost limit of the basin
(Fig.3.7).°® Its thicker southern part operated also as a retaining wall for the Portico of
Phillip, and supported a paved terrace adorned with a series of statues and other votives
(Figs.3.11).°>** In this area the dpoc boundary stone with the inscription documenting the

d.>® A final feature of the same area is the two parallel

“galleys’” cove” was foun
constructions, conventionally named glissieres (slipways) by the excavators that predated
the quay and Phillip’s Portico (Figs.3.11 & 13A).°% The simple, one-course structures were
most probably curbs, delineating a procession road leading to the sea and used before
Phillip’s Portico was built (their spacing matches the width of the later dpouoc¢ procession
road of the sanctuary) or some kind of enclosure, possibly for the hauling of galleys (a width
of c.12 m, enough for two triremes, is provided between the two structures).

The quays of the Main Harbour ended at the Southern Mole, a wide trapezoidal
structure, measuring approximately 50 x 70 m, of which only the northern retaining wall was

preserved and is now totally covered by debris (Fig.3.7). The mole’s width can be inferred by

the slab pavement of the Agora of the Competaliasts, whose continuation the mole

>% vallois 1923, Fig.3, PL.I; Fraisse & Hellmann 1979, PI.I.

Paris 1916, Fig.25.
205 “8h0¢ Bppou pakp@v hotwv]” (ID 2556).
506

Vallois 1923, Figs.25-6.
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formed.”®” At its north-western end
a narrow, wedge-shaped jetty
extended for about 40 m towards
the north (Fig.3.12). The jetty
protected the harbour’s southern
half from south and south-western
winds but could also act like a
groyne, preventing seaward
sedimentation. Sondages at the
Agora of the Competaliasts showed
that the agora and the mole were
founded on a simple landfill on a
""" seaside marsh between 167 and

125 BCE (Fig.3.13B).°%®

$ There have been several

215
E Shoreline |:| Beach
| | Rubble jetties || Rockplatform

reconstructions of the Main

Harbour. The first was suggested by

Paris (Fig.3.5) and reproduced by

Fig.3.12. Reconstruction of the form the Main Harbour of Papageorgiou-Venetas. 509 The rise
Delos had during the late Hellenistic period (drawing by the
author). of sea level was not taken into

account and all seaside remains were interpreted as a continuous line of quays, jetties and
basins; even the wide area covered by the “Great Mole” was reconstructed as a narrow
breakwater, following the course of the mole’s retaining wall still visible outside the water.
As we already saw, the rise of the sea level has been proved beyond doubt in Delos and such
a reconstruction cannot be correct. A second reconstruction has been suggested by
geologists®*® and, although acknowledging the rise of sea level, it presented a totally silted

and practically non-existent basin.

> Duchéne et al. 2001, Doc.VIIl. The agora conventionally took the name of one of the religious brotherhoods
of the islands, many dedicatory inscriptions of which were discovered there; alternatively and for the same
reason it has also been called Agora of the Hermaistes.

Hasenohr 2004, 890-901; Desruelles et al. 2007, Fig.3-5; Desruelles & Hasenohr 2018, 42.

Paris 1916, PL.I-IV; Papageorgiou-Venetas 1981, Fig.81.

Desruelles et al. 2007, Fig.5; Mourtzas 2011, Fig.12.
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Fig.3.13. Cross-sections of the Main Harbour’s southern area as it is believed to have been around 100
BCE. A: Cross-section to the west of Phillip’s Portico according to Vallois (1923, PI.I) and Desruelles et al.
(2007, Fig.5). B: Cross-section of the Agora of the Competaliasts and of the Southern Mole according to
Desruelles et al. 2007 (Fig.5; drawings by the author).

A third, more credible, to my view, reconstruction was suggested by Moretti, Fincker
and Chankowski (Fig.3.10).>** According to this the Main Harbour was never totally silted,
although it was much smaller than what was suggested by Paris (Fig.3.12). Due to the
shallowness of the crystalline basement in antiquity, measured recently by electric resistivity
surveys,”*? the centre of the basin could have originally had a depth of about 1 m that
became 1.5 m towards the basin’s entrance, depending on the amount of sediment
accumulated (Fig.3.13A). The sedimentation rates of the basin in antiquity are unknown and
there is no evidence of any dredging operations in the harbour. The fact, however, that no
structure was ever erected there, even during the Imperial period, when large parts of the
harbour agoras were covered by buildings, strongly indicates that the area was never totally
silted or reclaimed but that it remained a very shallow, sandy bay, with a depth of 1 to 0.5 m.
The basin’s northern limit must have been a few metres south of the Agora of Theophrastos,

as suggested by Moretti et al. (Fig.3.10).>"

Finally, the part of the “Great Mole” protruding
from the water was at least 50 m wide, with a zone of about 20 m between the sea and the
mole’s retaining wall to its west and south facade (Figs.3.12 & 42).

Towards the east and according to the geological data collected by sondages at the

Agora of the Competaliasts (Fig.3.13) the ancient shore was 20 to 30 m to the west of the

> Moretti et al. 2012, Fig.14.

22 Desruelles & Hasenohr 2018, 42.

> plans published by Gabriel Leroux in 1909 (Fig.2) and by Desruelles & Hasenohr (2018, PI.10.1), show a line
of what the author describe as a “rock fill” (enrochement) marking the end of the harbour. This line does
not appear in any other plan of the period nor is reported by Paris (1916). The recent electric resistivity
prospection in the area (Desruelles & Hasenohr 2018, 43) showed no trace of any such structure and it is
likely that Leroux misinterpreted the unexcavated walls as a rocky shore or a quay.
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Fig.3.14. Aerial photograph of Delos’ Fig.3.15. Delos’ Northern Harbour seen from
Northern Harbour (©OEFA with names thenorth (photograph by the author).

added by the author).
quays.”* Concerning the Southern Mole its original form can only be reconstructed thanks

>15 A narrow strip of beach or rubble

to the few remains documented by Dardinier (Fig.3.12).
probably divided it from the sea. The area enclosed between the quays, the Southern Mole
and the latter’s extension towards the north probably formed a wide beach, ideal for the

beaching or hauling of vessels where most probably where the galley cove was located.

Northern harbour

The area conventionally named Northern Harbour stretches from the “Great Mole” towards
the north for approximately 150 m (Figs.3.14-5) and was originally a simple open shoreline
formed by a natural platform that is today submerged. This feature was 8-9 m wide and in
antiquity stood c.1 m above the sea level. The rocky, steep seabed in front of the platform
originally had a depth of 2-3 m (Fig.3.16). This natural platform had the form of a quay or a
promenade, whilst its northern end was reinforced by granite boulders, forming a

516

trapezoidal terrace.””” The buildings facing the natural quay or esplanade were luxurious

houses and the whole area was mainly a habitation zone, compared to the picturesque

M Desruelles et al. 2007, Fig.3.
> Duchéne et al. 2001, Document VIII.

>'® Duchéne et al. 2001, 67, Doc. XXXV.2, Plan I; Desruelles et al. 2007, 237, Fig.6.

148



wsw ENE
: S . sl absokute akvation (in
- . .‘id <3 ﬂMC;: n:‘~~ + ﬂ"""] compared 1o the
dela Colline= % | i Flcor of a hellenistic hou
ela = LY 0 Present mean sea-lovel 00F Of 8 nestic se
*3% ! _J
“o09 ol
&z W2,
‘. S PR hasasl
*ass oy
N
a vars Zancoec Hahae
Ao bay
submerged *-143"
rocky
atform
Y
‘qass 3 1
7| Pomidees
submerg) L Peaswes®
skope] ;

w

é

24
S & b

&

%Mnnlmu““‘uﬂ.‘
5
...
Y
&

o
<

Piotang made by the ARAA of Pas » 2002 (adapted)

Fig.3.16. Plan of Delos’ Northern Harbour (left), cross-section in modern times (top right) and
reconstructed cross-section in antiquity (bottom right) according to Desruelles et al. 2007,
Fig.6. 1: crystalline basement; 2: ancient walls; 2: other ancient remains.

‘small Venice’ quarter of modern Mykonos, developed around the end of the 2" century
BCE.>'” No breakwater was ever built to shelter the Northern Harbour and no remains of any

mooring stones or commercial buildings have been found on the shore.

Merchant harbour

The seafront of this area was dominated not by religious or other official edifices but by
large commercial buildings that included a series of warehouses or shops (named

“magasins” by the excavators) open towards the sea; it has thus been conventionally named

518

Merchant Harbour.””® The remains of the seaside buildings are today partly submerged,

whilst the shallower part of the seabed is covered with posidonia and rubble (Figs.3.17-
20).>*° The shore becomes steeper and rockier south of the Dioskourion sanctuary and there
are no visible remains of any quays or other buildings on the shore there, although the area
was inhabited in antiquity. Two large rectangular buildings stood on most likely reclaimed

land at the end of Triarius’” Wall and at the “Pointe des pillastres” (pilaster point; Fig.3.22).

> Bruneau 1981, 112-6; Duchéne et al. 2001, 73-8, 67; Plans II-Ill.
>'® Jardé 1906, 644; Karvonis 2008, 200-5; Malmary & Karvonis 2016, 176.
The depth contour line closer to the shore (Paris 1916, PL.I-IV) appears somehow distorted but this is most

probably due to the presence of the debris from the excavations and is not related to any structure or rock
formation (Fig.3.5).
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Fig.3.17. The shore of Delos’ Merchant Harbour in front of the
warehouses of Group € (photograph by K. Bouras).

Similar establishments covered the whole coast towards the south, two of which were fully
excavated, the “Magasin a la baignoire” and the “Magasin des colonnes”.**® The layout of
the coastal buildings of the Merchant Harbour confirms their use as commercial facilities in
direct relationship with the seafront.”** A narrow (2-3 m wide) quay is preserved, running
along nearly the whole shore and constructed of large granite slabs (Fig.3.20), next to which
a series of conical bollard or marking stones are placed at a distance of 1 m to the west
(Fig.3.21; Paris mentions seven lying at various distances).’*? Their simple form and lack of

any use marks indicates that these were never used for the berthing of ships. The Merchant

Harbour is associated with the expansion of the city towards the south after 166 BCE, as

excavation data have verified.**3

>0 Jardé 1906, 632-64.

> Karvonis 2008, 204; Malmary & Karvonis 2016.

*22 Paris 1916, 38-9.

>2 Duchéne et al. 2001, 104-6; Trimper 2002, 192-6; Karvonis 2008, 167-169. Although initially the whole
coastal area of the Theatre Quarter was considered to have been founded on extensive reclamation
(Cayeux 1911, PL.2; Charmonard 1922, 69; Bruneau 1981, 1-7-12, Fig.3), the identification of an archaic
building south of the Agora of the Competaliasts (Moretti 1998) showed that reclamation was much more
limited, especially in comparison to the extensive quarrying and leveling of the natural bedrock required for
the construction of the great southern buildings (Malmary & Karvonis 2016, 169-70).
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The Merchant Harbour of Delos during the late Hellenistic period had a very simple

“Pointeides
pilastres”

“Magasin a la

. . ” |
baignoire” ;&

=

a L 4
e ;;; H F
“Magasin des |
o’Ionrses" 2

i

Fig.3.18. Aerial photograph of Delos’
Merchant Harbour (OEFA with names added
by the author).

Fig.3.19. Plan of Delos’ Merchant Harbour as
it is today (OEFA).

Fig.3.20. The quays and the possible mooring stones in
front of Group € of the Merchant Harbour warehouses with
indications of the warehouses’ fagade, the quay and the
mooring or marking stones (Malmary & Karvonis 2016,

Fig.5).

Mooring or
marking stone from Delos’
Merchant Harbour (Duchéne
etal. 2001, PI.LI.1).

Fig.3.21.
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Fig.3.22. Reconstruction of the form the Merchant Harbour
of Delos had during the late Hellenistic period (drawing by
the author).

form, quite similar to its modern one. According to recent geological surveys the harbour
was a continuous sandy beach, at least 600 m long and approximately 20 m wide. The quays
operated mainly as retaining walls for a road running along the “magasins” on the shore. The

>24 No further harbour works

beach had a gentle slope towards Great Rematiaris (Fig.3.22).
have been found in the area and, with the possible exception of wooden jetties that have

left no traces, it is almost certain that none existed.

>?* Desruelles & al. 2007, 237, Fig.7.
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Skardanas bay

Skardanas bay is located to the
north of the Main and Northern
Harbours. It has a width of 185 m
and faces northwest (Fig.3.2). It is
flanked by rocky cliffs and on its
east side leads to a small triangular
plain, probably a result of inland

siltation (Fig.3.23). The modern

beach is covered by rubble from

Fig.3.23. Skardanas bay from the north (photograph by the
the collapsed ancient buildings, quthor).

piled up into a high, steep ridge by
the strong wave action (Fig.3.24).
The rubble slopes down to a depth
of ¢.5 m at a distance of 22 m from
the shore in the middle of the bay;
beyond that a less steep sandy
seabed continues towards the
open sea (Figs.3.24-5). % The

whole area forms part of the

Northern District of Delos, an

] ] ) Fig.3.24. Aerial photograph of Skardanas bay (OEFA).
extension of the city dated in the

526

last quarter of the 2" century BCE.>?® One single building is located, half-submerged and

527
d.

partly preserved, in the bay’s best-protected northern en It is divided into rectangular

rooms and preserves what seems to be a quay around it, resembling the commercial

528

buildings of the Merchant Harbour.”*® No further harbour work has been identified in the

bay.

> Papageorgiou-Venetas 1981, Fig.84.

*2° Bruneau 1968, 670-1.

*?” Duchéne et al. 2001, PL.LVIII-LXIII, Plans VII-VIIl; Zarmakoupi & Athanasoula 2017.

Paris 1916, 62; Bruneau 1987, 328; Duchéne et al. 2001, 119-22. The building’s walls continue inland and
preserve painted stucco decoration, indicating a possible domestic use of at least part of it.
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Fig.3.26. Reconstruction of the form
Skardanas bay had during the late Hellenistic
period. The reconstruction is based on the
bathymetric and geographical data provided
in Fig.3.25 with a line indicating a possible
ancient shoreline extended towards the east
(drawing by the author).

Fig.3.25. Plan of Skardanas bay as it is today
(drawing by the author based on
Papageorgiou-Venetas 1981, Fig.84 with
additions  concerning the submerged
building from Duchéne et al. 2001, Plan VII-
VIIl, Plans VII-VII|).

The steep rubble ridge of Skardanas has covered the central part of the bay and it is
difficult to establish the shore’s original course and bathymetry in this area (Fig.3.25). No
ancient structure has been located between the modern beach and the “Maison de

Skardana” towards the east (Fig.3.26).°%°

It is thus possible that the ancient coastline was
located in this area but this has not yet been confirmed by field research. The centre of the
bay had a relatively large depth (up to 5 m) and no substantial sediments or rock formations
appear to be present. Finally, according to the bathymetry, a small rocky promontory

originally protected the bay from the north.>*

>2 Bruneau & Ducat 2005, 240.

>30 Papageorgiou-Venetas in his plan of Skardanas (1981, Fig.84) reconstructed an artificial protective mole to
the north and a long straight quay at its middle. No remains of such structures are visible at all on the coast,
nor in aerial photographs (see the photographs available on line by the EFA in https://sig-
delos.efa.gr/index.php?SIG=Delos) .
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Fig.3.27. The bay of Gourna seen from the south
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Fig.3.29. Plan of Gourna bay. The plan
\ 3 includes the results of the recent underwater

R T ; survey of the harbour, including the quay and
Fig.3.28. Aerial photograph of Gourna bay the submerged building (Zarmakoupi 2015,
(©EFA). Fig.132).
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Gourna
Gourna bay served as the harbour of

the Stadium District (Fig.3.3). The

area was inhabited most likely just stadium
after the extended renovation of the Z:';:‘ii;ged
stadium and the construction of the
gymnasium in the last decade of the
2" century BCE and was abandoned
Quay

after the destructions of 88/69
BCE.>*! The harbour is a small cove

with a natural pebble beach, facing

Mykonos towards the east and Synagokue |

125 s —_— —_—

barely protected by a small rocky

Shoreline

promontory to the north (Figs.3.2 &

Quay

27). The beach is narrow and rock
532 Fig.3.30. Reconstruction of the form Gourna bay had in

antiquity. The remains of the quay have been tentatively
The coast is exposed to waves and reconstructed at the structure’s northern and southern ends

(drawing by the author).
drift, which have contributed to the

formations disrupt it (Fig.3.28).

erosion of most ancient shoreline remains. The recent underwater investigation, however,
revealed that a wide quay, built with large stone plinths existed there (Figs.3.28 & 29): the
submerged structure has a width of 15 m and a preserved length of 50 m, but is

533

unfortunately in a bad state of preservation.””” Immediately to the west the remains of a

submerged building are located. Thanks to the discovery of embedded ceramic vessels is has

been interpreted either as a tavern, or as a textile dyeing workshop.”

No remains of any
commercial buildings have been identified in the surrounding area. It has also been
suggested by Bruneau that a series of rectangular structures on the small low Sykia cape to
the south belong to ancient lighthouse facilities but the remains are insufficient to confirm

this.>®

>3t Zarmakoupi 2013a, 22.

>3 Papageorgiou-Venetas 1981, Fig.85.

>33 Zarmakoupi 2015, 124-6; Zarmakoupi & Athanasoula 2018, 98, Fig.10.
>3 Zarmakoupi & Athanasoula 2018, 95-7.

> Bruneau 1979, 102-3; Bresson 2016, 91.
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Gourna presents a very simple
configuration concerning its
reconstruction. No substantial
sedimentation or rubble remains are
evident in the exposed and relatively
deep bay and, according to aerial
photographs (Fig.3.28), a large part of

\Asklepieion //’ | the seabed is covered by rock
N \ ¥

\5_ P

formations and not sand. According to
the bathymetry the ancient beach was

at a distance of about ten metres to

the east of the modern one (Fig.3.30).
] The ashlar quay is well delineated on
Fig.3.31. Aerial photograph of Fourni bay. The dashed
line follows the course of the Hellenistic beach (©OEFA its seaward fagade but not at its
with names added by the author).
Y 4 northern and  southern  ends.
According to the bathymetric data of the bay, the quay was founded at a depth of 2-5 m

from the ancient sea level.”*®

Fourni bay

The bay of Fourni is located at the southern end of the Hellenistic city. It faces south-west
and measures ¢.300 x 200 m. A shallow sandy beach extends at the bay’s middle (Fig.3.31). It
is protected from the west by a rocky promontory on which the ancient Asklepieion stood.
Another small sanctuary, presumably the Leukothion,>®’ is located on the opposite shore. No
ancient harbour works or other structures have been recorded on land or underwater.’*®

According to the bathymetry, but also to the presence of a long strip of beachrock,”® the

>36 Papageorgiou-Venetas 1981, Fig.85.

> Robert 1952, 107-19; Fig.38.

At the bay’s southern side there is deep rock cut on the shore, measuring c.20 x 40 m (Cayeux 1911, 202,

Fig.104). The position and dimension of this cut could indicate that it is an ancient slipway, but further

research is needed to ascertain whether it is natural or manmade.

> Beachrock formations were created during periods of geological stability, by the cementation of sandy
sediments in the intertidal zone (Dalongeville et al. 2007, 26).
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ancient shore was located 70-75 m to the southwest of the modern beach. The depth of the

beachrock (2.2-3 m) agrees with the rise of sea level since Classical-Hellenistic times.>*

Rhenia
The island of Rhenia could have also functioned as an extension of the harbours of Delos,

1
>*1 | ocated very close

being firmly under the control of the Delians since the 6" century BCE.
to Delos and with many coves and beaches, the island offered various good anchorages, as
also indicated by the fact that even today sailing ships often seek shelter there (Fig.3.1).
Remains of a breakwater with a cylindrical bollard stone or column have been reported by

42 The date of these structures remains

Negris at the bay south of the Lazaretto peninsula.
unfortunately unknown, as well as the extent and type of the settlements on Rhenia and the
role Rhenia could have played as a harbour (the archaeological research on the island has
focused on its extended cemeteries and Hercules’ sanctuary, as well as on the local

543

farms).”™ The Delos Underwater Project, which has also included research on the coasts of

Rhenia, will hopefully provide more data on the island’s harbours.

3.1.3. Ships and cargoes in the harbours of Hellenistic Delos
The thriving commercial centre of Hellenistic and Roman Delos received a large number of
ships of various kinds every year. Indirect evidence, such as the series of shipping taxes the

>* the presence of a multitude

local authorities imposed during the period of independence,
of foreigners on the island,>* the numerous mariners’ funeral stelae from Rhenia®*® and the

documentation of Delos as the archetypal port-of-trade of the whole Mediterranean by a

> Kent 1948; Desruelles et al. 2009, Figs.4D & 10.

The tyrant of Samos Polycrates, after taking control of Rhenia, had offered it to the sanctuary of Apollo in
Delos and had also symbolically tied the two islands with a chain. See Thuc.3.104.1.

>* Negris 1904b, 344-7, Figs.1 &2. Cf. Desruelles et al. 2004, 15, Fig.6.

>3 e Dinahet-Couilloud 1974; Charre et al. 1993. The existence of a settlement on Rhenia is attested by
Hypereides’ in one of his fragments around 340 BCE (F70 Jensen= BNJ 401b F5a), which refers to a quarrel
over the murder of Aeolian pilgrims somewhere between the two islands; the fragment on the one hand
mentions a city (rmoAcg) but on the other underlines the lack of a harbour and a market on the island.

Beyond the main tariff on the costs of the merchandize exchanged (the mevinkootn, “fiftieth” tax; IG, XI2,
161A, 26; Vélissaropoulos 1980, 208), harbour taxes included dues on the use of the harbour (tod Awuévocg;
ID 353A, 28; ID 354, 25; IG, XI2, 287A, 39; Homolle 1882, 67), of the capstans (otpopeia; ID 138B, 8), of the
hauling facilities (0Akot; ID 353A, 29-30; ID 354, 26, 29) as well as the mapaywytov ship passage tax (IG XI2,
163A, 24; Vélissaropoulos 1980, 215). Another due (t@v aipeoiwv) was probably related to the use of
cranes or of public space for the placement of cargoes (/D 353A, 33; ID 354, 29; cf. Vial 1984, 231, n.207).
Hatzfeld 1912; Tréheux 1992.

Le Dinahet-Couilloud 1974
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Fig.3.32. Graffiti from the House of Dionysus, Theatre Quarter, Delos. Left: drawing of a galley graffiti
(Basch 1987, Fig.739). Right: photograph of a graffiti inscription (Chamonard 1906, Fig.20).

>4 clearly paint the picture of a very busy harbour in terms of ship

series of ancient authors
traffic.

But what was the actual number and tonnage of ships visiting the island and using its
harbours? Shipwreck finds could provide the most direct information about these ships, but
data is for the time being scarce: six ancient shipwrecks have been recently located around
the island by the Delos Underwater Project but have not yet been published.>*® No further
finds related to ships, like anchors or sounding weights, have been reported from the seas
around the island either.>*® Ship iconography, despite the importance of seamanship and
trade for Hellenistic Delos, is surprisingly poor. Maritime subjects (anchors, tridents,
dolphins), illustrating the relationship of the locals with the sea, are common in the mosaics

>*0 The numerous ship graffiti carved on the

discovered but no image of any ship survives.
walls of private and public buildings form a richer, yet problematic source of information
(Fig.3.32).>>! They were most probably created by crews and passengers of ships passing
Delos and may portray the actual vessels on which they sailed. As graffiti, however, these
images are not only subjected to the conventions of pictorial art (see 1.4.3), but they are

also impossible to date with precision. The configuration of the ships, especially the galleys

(rams, square brailed sails, side rudders, curved sterns forming an d@Aaotov), as well as the

47 Paus.3.23.3-6; Plin.Nat.34.9; Lucilius, Satires, cited in Paulus, ex Festo 88.4; Cic.Q.Rosc.133. Cf. Zarmakoupi

2013b, §3-4

>4 Zarmakoupi & Athanasoula 2017.

***The dedication of iron and stone stock anchors in the sanctuary of Apollo has been documented by 2"
century BCE inscriptions, but none has been found (/D 443, Bb 92; ID 443, Bb 95; ID 1417, A col.l, line 167;
cf. Votruba 2014, 87, n.164)

>*% Déonna 1948, 114-5; Bruneau 1972, 89.

>>! Chamonard 1906, 549-53, Figs.17-20; Basch 1973; Basch 1987, 350, 371-85, Figs. 737-9, 804.
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>>2 show that they were definitely created in

form of the letters carved next to them,
antiquity, but it is impossible to confirm whether that happened before the destructions of
88/69 BCE or afterwards. The number of galleys depicted, as well as the height some of
them were carved (about 2 m above the original floors) suggest that they were drawn by the
crews of Triarius’ naval fleet, who reoccupied the island after 69 BCE and were billeted in the
half-destroyed houses, where rubble allowed them to reach high on the walls.>>?
Merchantmen are also portrayed, but their sketchy rendering does not allow any
conclusions to be drawn about the exact type and size of the vessels depicted, nor about
their dating.

A series of Hellenistic and Roman funeral stelae reliefs from the cemeteries of Rhenia
also preserves various images of ships, related to sailors and marines lost in shipwrecks and
sea battles, most of them dating to the late Hellenistic period (Fig.3.33).>>* Both
merchantmen and galleys appear. Unfortunately the ships portrayed are too stylised and
without rigging in order to fit the limited space of the reliefs, thus offering little information
on their actual size and typology.

Inscriptions provide some evidence about the tonnage of ships visiting the island in
relationship to donations of grain to the sanctuary and the city (Table 2.4): around 250 BCE
Dionysos from Byzantium sold 500 uedtuvor (20 tons) of grain at a very low price to the
Delians and in 179 BCE Massinissa, the king of Numidia, donated 2,900 uééiuvot (115 tons)

>> |n the first case the quantity of grain corresponds to the cargo of

of grain to the sanctuary.
a single vessel of small capacity, much like the Kyrenia ship which sank a few decades
earlier>® and in the second to a middle capacity ship, both common merchantmen of the
period (Table 2.1). Nevertheless, these cargoes cannot be representative of the tonnage or
the number of ships serving the island at least concerning the import of grain, since they
were irregular donations related mostly to diplomacy.

The local consumption of grain could have been an indicator of a minimum number

and tonnage of ships that would visit the island annually. The population of Delos is

considered to have risen from 9,000 in the early 2" century BCE to 20,000 inhabitants or

>>? Chamonard 1906, Fig.20.

van Berchem 1962, 313, n.4.

Le Dinahet-Couilloud 1974, 171-5, 243-54, Pls.65-70.
1G X1.4.627; ID 442A 100-105; Reger 1994, 111-6.
Steffy 1994, 42-59.
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Fig.3.33. Late Hellenistic funerary stelae from Rhenia with ship depictions (La
Dinahet-Couilloud 1974, nos.343 & 357).

even more in the early 1% century BCE,>*’ but there is little evidence to support these
numbers. Epigraphic data suggest a more modest number of 6,000 inhabitants before the

> although to this unknown numbers of non-permanent inhabitants,

city’s destruction,
enslaved people and foreigners should be added. But even if one takes into account the
higher estimates concerning the local population and the scenario that all grain was
imported via the sea, no more than 12 ships of medium capacity (160 tons) would be
required for the population in the early 2" century BCE and 26 for the population at the end
of the same century (in analogy to the numbers of ships required for the annual provisioning

>* Furthermore, it is very unlikely that all grain in

of Classical Athens or Imperial Rome).
Delos was imported. Delos and Rhenia were intensively cultivated during antiquity and so
local production could easily cover the largest part, if not all, of the local needs, as argued by

Gary Reger.”®® More grain could have been imported from adjacent islands like Mykonos or

>’ Le Dinahet-Couilloud 1974, 307-35; Rauh 1993, 27; Reger 1994, 51.

>>% Zarmakoupi 2018b, 31.
>>% |sager & Hansen 1975, 62; Brandt 2005, 28-9.

>%% Reger 1994, 99-101. Cf. Raptopoulos 2014, 40.
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Tenos too. The extensive pasturing of animals verified by inscriptions on Delos, Rhenia and
Mykonos should be added. Dairy products as well as live animals could be easily imported to
Delos from these islands and help the sustenance of the islanders as well as of the pilgrims
and travellers.>®! It is unknown whether the island possessed a local fleet for such small-haul
trade. Some ships would have naturally been operated by the inhabitants, but beyond the
existence of a shipyard, attested by a 209/8 BCE inscription, no further data is provided.>®?
The construction of ships on the small, arid island would have also been difficult, since
necessary timber would have to be imported or recycled.

Another type of ship that frequented the harbours of Delos was galleys. The island,
thanks to the venerated sanctuary of Apollo, was a clearly ‘demilitarised’ zone>®® and there is
no reference to any military establishment being built before Triarius’ wall was erected in 69
BCE.>® Naval fleets did, however, regularly visit the island for provisioning,® whilst
numerous galleys carrying emissaries and offerings sailed there every year during the
religious festivals (the dewpeiat missions).”*® Hellenistic galley fleets comprised of ships of
every kind, from triremes to ‘eights’ or even larger ships,”®’ but galleys employed in emissary
missions like the Gewpeiat in Delos were generally smaller vessels like triremes and, at least
in the case of Athens in the 4" century BCE, a small triakonter (30-oared ship).”®® Despite the
fact that galleys could not carry any substantial commercial cargo, they played a vital role in
the operation of the harbour, on the one hand as parts of politically important religious and
diplomatic missions and on the other thanks to their large crews. The presence of hundreds
of sailors, oarsmen and marines on the island (a Hellenistic galley crew could number up to
500),>*° in need of provisioning, recreation, rest and pilgrimage would be highly beneficial

for the local markets and business, as well as for the sanctuary, especially since all

**1 The accounts of the hieropoioi mention the leasing of sheep, cow and pig sheds to individuals, as well as the
operation of private pasturing estates (/G, XI.2 287A 143-74; IG, XI.2 154A 41; ID 452 & ID 467). There is also a
mention to the right to pasture for the area of the Isthmos of Mykonos (/D 353A 28-36). Cf.
Constantakopoulou 2017, 171-81; 2020.

ID 363, 1.41; Duchéne et al. 2001, 143.

Reger 1994, 28. “Delos was then a Greek market, and seemed to offer security to traders on account of the
god; but as the place was unfortified and the inhabitants unarmed, Menophanes, an officer of Mithridates,
attacked it with a fleet, to show his contempt for the god, or acting on the orders of Mithridates”
(Paus.2.23.3).

Reger 1994, 26-9; Maillot & Fincker 2015-16.

Dlchene et al. 2001, 154-5.

**® Dgonna 1948, 119-20.

*®7 Casson 1971, 97-147; Morrison & Coates 1996, 255-77.

Jordan 1975, 160-1.

Morisson & Coates 1996, Appendix D.
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crewmembers were free men receiving proper salaries that they could be spent on goods,

7% The visit of naval fleets remained, however, with the

services, or offerings to the gods.
exception of the more regular Sewpeiat missions, uneven and depended on the occasional
warfare and troop movement in the Aegean.

Concerning the types of cargoes that reached the harbours of Delos, the proverb
documented by Strabo éumope, katamAsuoov, £ésAol, mavra nénpatat (merchant, sail in,
unload your ship, everything has been sold)*’* illustrates the great demand for merchandize
of all types in the local market, which guaranteed that goods were sold as soon as they
reached the island. One of the main bulk cargoes exchanged was grain. Apart from the grain
imported to cover the local needs (see above) Delos became the main centre for grain trade,
especially after the establishment of the aréAsia tax exemption in 166 BCE, as attested by
the sanctuary’s inscriptions.”’? Other victuals were also exchanged, as the large number of
imported merchant amphorae indicates. The variety of forms and provenances (both from
the East as well as from the West) reflects also the cosmopolitan character of the local

market.>”®

It is, however, unlikely that all the bulk cargoes arriving at Delos were fully
unloaded to be sold. The island never acquired the extensive storage facilities of other
important harbours like Roman Ostia and Portus,>’* whereas the numerous commercial
spaces scattered all around the urban fabric of Delos had multiple functions as shops,
storage spaces or workshops, their roles often alternating, especially during the last years of

>">The island has been compared to modern London or Hong Kong by

the Delian prosperity.
Duchéne and Zarmakoupi,”’® due to its operation not as a merchandize depot but as an
entrepdot where bulk goods were sold in its markets but were not unloaded or stored there.

Transferring only part of the cargo, the deiyua or ‘sample’, for exhibition and inspection on

>70 Both the demilitarized character of Delo and the importance of galley crews for the local economy are shown
in an incident reported by Livy (44.29.1-2): during the First Macedonian War (214-205 BCE) three Roman
quingeremes arrived in Delos where they met with forty enemy Macedonian vessels (most likely light galleys)
and five quingeremes from Pergamon. Due to the sanctity of the island the numerous crewmembers “went
about together in the city and the temple in the peaceful security of a locality sacred and inviolate”. On the
beneficial or detrimental role of military troops in local economies of the Hellenistic period see Reger 2007,
478-9.

Str.14.5.2.

IG, XI, 4, 1055 & 1025; IG, XI, 4, 666; IG, XI, 4, 627; cf. Durrbach 1921, nos.46, 4, 50; Larsen 1938, 350-1; Reger
1994, 116-26.

Grace 1952; Empereur 1983; Raptopoulos 2014, 41-51.

Keay 2010, 13; Zarmakoupi 2013b, §7.

>’> Karvonis 2008; Zarmakoupi 2018a; 2018b, 35-6

>’® Duchéne 1993, 125; Zarmakoupi 2013b, §7; 2018b, 33-4.
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577

land was common in ancient Greece and this was probably the case in Delos too.”"’ On one

occasion the practice of selling wood on ships has been documented by a 3rd-century BCE

inscription, but inscriptions remain generally tacit on this subject.’”®

A more complicated ‘cargo’ was enslaved people. Strabo’s report of 10,000 of them
auctioned every day on Delos, although most probably an exaggeration,®”® underlines the
importance of this trade for the prosperity of the island. Delos lacks, however, any

infrastructures to house large numbers of enslaved people inevitably arriving from the

sea.”® This leads to the conclusion that they remained on board the ships that brought them

there and were transported by boat in small groups to be swiftly auctioned (most likely in

the kUkAoc auctioning establishment in the Agora of Theophrastos) and then returned to the

581

ships.”” Security must have been an issue, but there were few places for the fugitives to

hide on the small island and escape through the sea was nearly impossible.>®
Another important cargo handled in the harbours of Delos was construction material.
Although a large part of the needs of the sanctuary, as well as of the developing city, was

covered by the local stone sources, wood and high-quality marble, the latter necessary for

the embellishment of monuments and the local sculpture workshops, had to be imported.>®*

Inscriptions testify the presence of members of the Roman stone merchant family of the

Cossutii on Delos, who could reasonably have been active in the provisioning of marble for

584

the island too.””" Delian marble was also quarried and used locally, but there is no evidence

585

for any export, probably due to its small quantity and mediocre quality.” A single marble

quarry has been located at the island’s eastern shore (Fig.3.2).”%°

577

another type of deiyua practice, in which all cargoes were unloaded, evaluated and exhibited for selling, with
taxes paid both for the cargo arriving as well as for the unsold cargo returning to the ship (Bresson 2008, 101-
5; Arnaud 2011b, 67). Even, however, if such a practice was common in at least some of the Hellenistic and
Roman harbours of the Aegean, there is no evidence to support its use in any of the case study harbours.

ID 509; Larsen 1938, 352-3. The term Selyua as a practice or as a market space is not documented in any
Delian inscription, although several suggestions have been made for its possible location (Vallois 1944, 65-

6)
579 “p

578

elos was at no great distance, a large and rich market, capable of receiving and transporting, when sold,
the same day, ten thousand slaves” (Str.14.5.2). Cf. Scheidel 1996.

> Triimper 2009, 34-9.

>#! Zarmakoupi 2018b, 34.

>82 Only one revolt of enslaved people is reported for Delos around the end of the 2" century BCE. According to
Diodorus Siculus (34.19) the revolt was swiftly and violently oppressed by the local inhabitants.

> Meiggs 1982, 352-3; Karvonis 2008, 174-5, 209-10.

*%% 1D 1738; ID 1739; IG XI1.5.1049; Roussel & Launey 1937, no.1738-9, 1767; Russell 2013a, 205.

>% Cayeux 1911, 10, 82, Fig.57; Vallois 1944, 8-9.

>% Fraisse & Kozelj 1991.

Bresson 2016, 309-13. Alain Bresson has also argued, based on few written sources, on the operation of
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- Large capacity ships ‘:’ Small capacity ships @I Large capacity ships < Small capacity ships
i=4 S
. . . Very small capacity ships
- Mediuin capacity ships l:l Very small capacity ships a Medium capacity ships Gallyeys pacity ship

Fig.6.34. Reconstruction of the use of Delos” Main and Northern Harbours according to the draught
(left) and the estimated number (right) of ships and the harbour’s depth. The contour line closer to the
shore marks the area approachable by very small capacity ships and it has been tentatively
reconstructed (drawing by the author).

Finally, the local workshops produced and exported a variety of goods.
Archaeological finds and written evidence confirm the production of purple-dye, perfumes,
marble and bronze sculptures, bronze vessels, glass, furniture, musical instruments, and

587

terracotta figurines.™’ Local products were luxurious and expensive and thus important for

the local economy, but they were not bulk goods and could be easily transported as

secondary cargoes amongst the main cargoes of the merchantmen of the period.>®®

3.1.4. The capacity and operation of the harbours
Delos was served by a series of harbours or anchorages, operating in parallel with each

other. Each harbour presented a different configuration, had a different capacity and use

%7 Pliny (Nat.34.9) and Cicero (S.Rosc.133) praise the quality of Delian bronzes. On the various local workshops

and industries discovered during excavations see Rauh 1993, 44-68, Brunet 1998, Karvonis 2008 and
Zarmakoupi 2013b, n.7.

>#8 Zarmakoupi 2018b, 36.
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- Large capacity ships D Small capacity ships @ Large capacity ships =4 Small capacity ships

- Medium capacity ships D Very small capacity ships - Medium capacity ships = Very small capacity ships

Fig.3.35. Reconstruction of the use of Delos” Merchant Harbour according to the draught (left) and the
estimated number (right) of ships and the harbour’s depth (drawing by the author).

and was served not only the island in general but also the different districts of the

prosperous Hellenistic city.

Ship capacity and methods of using the harbours

Delos’ only enclosed anchorage, the Main Harbour, originally covered an area of 1,500 to
2,000 m?. According to the minimum space ships of different sizes would take (see Table
2.2), the harbour could be used by 3-7 ships of great capacity, 6-12 ships of medium
capacity, 8-28 ships of small capacity or 23-125 ships of very small capacity (not
simultaneously). But these numbers are misleading for the simple reason that the depth of
the harbour’s basin was not adequate to allow every ship to enter (Fig.3.34). Due to the
presence of the crystalline basement rock, the basin could have hardly been deeper than 1
m at its centre, becoming even shallower along the sandy coast (see 3.1.1-2). Therefore, only
ships of very small capacity could enter it and even they could not approach the quays,

which stood much higher than the ancient sea level and were divided from them by a zone
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or earth, sand or rubble. It is much more reasonable to suggest that a maximum of about 40
very small capacity ships could operate within the Main Harbour without obstructing each
other’s movement. Galleys, especially the lighter procession vessels of the Gewpiat missions,
like the triakonter employed by the Athenians,®® could easily enter the harbour and
approach the coast, although, due to their length, they required more space for manoeuvres
and this is why part of the harbour was demarcated as the “galley cove”, probably located at
the harbour’s southern half. 4-5 regular galleys of the period (triremes, ‘fours’ or ‘fives’)
could fit in the cove of the galley harbour (see below 3.1.5).

The Northern Harbour was much deeper that the Main Harbour and theoretically
allowed even ships of medium capacity to approach its long, natural quay and berth directly
onto it (Figs.3.16 & 34).>°° A maximum of 12 ships of medium capacity, 20 ships of small
capacity or 35 ships of very small capacity could berth stem-first on the rocky natural quay.
Nonetheless, the quay was totally exposed to the northern winds and currents and it is
unlikely that a beach was located there in antiquity, with nothing to prevent sand shifting by
the strong waves and shore drift. It is therefore not surprising that no mooring stones or
storage facilities were found on the coast. Thanks to the depth of the sea and the steepness
of the seabed ships of even large capacity could anchor very close to the rocky shore, but if
their anchor cables were severed, they would drift in the shallows between the “Great
Mole” and Small Rematiaris or crash on the rocky platform or on the rubble jetty to the
south, as Aelius Aristides eloquently describes in the account of his adventures on Delos.”**
The existence of the platform was neither favourable for lighters, which were equally
exposed to the strong winds and could not take advantage of a beach to be hauled onto. Any
possible use of the harbour would thus have to be done in very calm weather but it is
unlikely that any cargoes would be handled there.

The Merchant Harbour was the largest harbour of Delos (Fig.3.35). The long and wide
beach stretching between the Agora of the Competaliasts and the Dioskourion was
protected from the northern and western winds and swell by the moles of the Main Harbour
and by the two islets and it remains until today a relatively calm area. The channel between

Great Rematiaris and Delos was narrower (150-250 m) in antiquity and covered an area of

*% Jordan 1975, 160-1.

% pesruelles et al. 2007, Fig.6.
L« other ships in the harbour were thrown on land and other fell against each other and crashed” (Ael.Ar.
Sacred Tales D.32; translated by the author).
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7,000 m?. It had a maximum depth of only

Great
Rematiaris,

Merchant [
Harbour

3 m, which meant that no ships of large
capacity could enter it. Ships of medium
capacity could approach the coast at a
distance of about 30-50 m and ships of
small capacity at a distance of 20 m
(Fig.3.40). According to the harbour’s
. . dimensions, 25-56 ships of medium
anchorage X '.I . capacity, 40-100 ships of small capacity
and 111-437 ships of very small capacity

could be accommodated there. These

numbers, as in the case of the Main
Asklepieion

Harbour, correspond to a theoretical

Fig.3.36. The estimated extent of Delos Merchant
Harbour’s  Southern Anchorage (source of
photograph: Google Earth). and much fewer ships would be able to

maximum capacity of the harbour area

use this area, especially due to the need to allow the movement along the harbours and
anchorages of the western coast. More realistic numbers would have thus been 15 ships of
medium, 30 ships of small and 100 ships of very small capacity using the harbour at the same
time. Ships would also need to keep a safety distance from the rocky shore of Great
Rematiaris islet.

The Merchant Harbour was easily approachable from the southern half of the
channel between Rhenia and Delos, an area that also the old nautical maps of Delos and

>92 The whole area, that can be considered a part or an

Rhenia indicate as a good anchorage.
annexe of the Merchant Harbour, covers a space of 175,000 m? (from Great Rematiaris to
the southernmost ends of Delos and Rhenia), but most probably only the best protected,
north-eastern part of it was used, covering 23,000 m* from Rematiaris to the Asklepieion
peninsula (Fig.3.36). This area gave ships of every size ample depth and space to anchor and
manoeuvre and easily sail away towards the south by taking advantage of the prevailing

northern winds: 38-82 ships of great, 85-184 ships of medium, 131-368 ships of small and

365-1,437 ships of very small capacity could be accommodated there. Thanks to the depth of

>%2 Gallois 1910, Figs.26, 28-31, 38.
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Very small capacity ships

Fig.3.37. Reconstruction of the use of Skardanas harbour according to the draught (left) and
estimated number of ships (right) and the harbour’s depth. The depth contours and the limit of
the shore at the bay’s centre have been tentatively reconstructed (drawing by the author).

the sea and the availability of space, such large numbers of ships could easily anchor there,
although it very unlikely that so many ships were ever present in Delos simultaneously. A
considerable drawback of the anchorage for the long-term sheltering of vessels was that in
case of a southern wind there was not an equally large anchorage to shelter the ships from
the area. In such case ships would probably have to disperse in various smaller anchorages
of Delos and possibly of Rhenia too.

Skardanas was a small harbour and covered an area of about 1,000 m? but in contrast
to the Main Harbour large part of the bay originally had a depth of more than 2 m and
allowed space for about 5 medium or 2-4 large capacity ships (Fig.3.37). As for the harbour’s
eastern side, it most probably consisted of a sandy beach (now covered by the rubble ridge),
which allowed lighters and other small ships to approach it and beach themselves on it,
unloading their cargoes there. The bay had a serious disadvantage: it remained totally
exposed to the prevailing winds, with no natural or human-made features to sufficiently

protect it, apart from the small northern promontory that could only partly protect the bay
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Fig.3.38. Reconstruction of the use of Gourna harbour according to the draught (left) and estimated
number (right) of ships and the harbour’s depth (drawing by the author).

from that direction. Thanks to the bay’s depth and according to the refraction principle,
waves would easily rise high and crash on the shore without anything to stop them.
Nevertheless, the construction of the building at the bay’s most protected north-east corner
shows that it was used at least as an auxiliary or district harbour when conditions were

>%3 Ships could anchor there until their cargoes or parts of their cargoes were

favourable.
unloaded and then seek shelter in the Merchant Harbour and in the spacious Southern
Anchorage. Had the ancient beach been further to the east, as suggested in Fig.3.37, that
would give more space for ships of very small capacity, but it is doubtful whether it could
increase the capacity of the harbour concerning small and medium capacity ships. Skardanas
could have functioned as a regional harbour too, facilitating the commerce and provisioning
of the Northern District, one of the richest urban districts of Delos, as attested by the
luxurious houses excavated nearby.”®*

Gourna was another deep, open harbour and offered ample space for the approach

and anchoring of various ships (Fig.3.38). Provided the ancient shoreline was similar to the

modern one, a 75-m long beach stretched there (at least before the construction of the

>%3 Zarmakoupi & Athanassoula 2017.
> Bruneau et al. 1970; Siebert 2001; Zarmakoupi 2013b, §17.
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Fig.3.39. Conjectural reconstruction of the Gourna quay at Delos, based on the latest underwater
finds (drawing by the author).

quay), which would offer space for about 7 large capacity ships, 10 medium capacity ships,
15 small capacity ships or 18 very small capacity ships. Only ships of small capacity, of
course, would be able to come very close to the shore. The steep shore and narrow beach
would hardly leave enough space for hauling anything more than lighters out of the water.
Due to the absence of any enclosure towards the east and the sea’s adequate depth, the
number of ships that could anchor at Gourna cannot be determined. Being an open
anchorage, it presented fewer problems concerning ship movement and handling, but it
remained an exposed bay and ships would have needed to keep a distance from the
predominantly rocky coast. A unique characteristic of the site was however the stone quay.
The 50-m long structure, according to the data supplied by the recent underwater

9 could accommodate 4-5

investigations (Fig.3.30) and the depth of the sea in front of it,
ships of large capacity, 6 ships of medium capacity, 10 ships of small capacity or 12 ships of
very small capacity, berthed stem-first (Fig.3.38).

The last harbour or, more precisely, anchorage of Delos was Fourni bay (Fig.3.31).
The sandy cove was probably not one of Delos’ commercial harbours, since the city never
expanded much towards the south and there are no remains of any harbour installations or
commercial buildings there. Nevertheless, fishing boats and lighters could have easily used

the bay, which offered beaching space for 40-50 ships of very small capacity.”®®

>% Papageorgiou-Venetas 1981, Fig.85; Duchéne et al. 2001, Doc.VI; Zarmakoupi & Athanasoula 2018, Fig.1

>% Christy Constantakopoulou (2017, 76) has reasonably suggested that the bay could have operated as a
departing point for boats carrying the women about to give birth or the people about to die to Rhenia,
according to the strict law that no birth or death should take place on the Apollo’s island, especially
considering that the bay is just next to the Asklepieion sanctuary. This remains, however, a hypothesis,
since there is no evidence to support it.
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Considering the methods that could be employed by ships in the harbours of Delos, it
appears that docking was not a common one. As already noted, all types of quay structures,
with the exception of the Gourna quay, were originally erected on dry land and were
separated from the water by a zone of rubble, rock or beach, preventing any ship from
berthing directly on them (Fig.3.13). Wooden quays and jetties could have been very helpful,
but there is no archaeological or written evidence of their existence in Delos. The lack of
timber on the arid island could explain this although large amounts of wood were being
imported to Delos to be used in buildings and they could as well have been used or reused

>%7 Docking at a distance from the quays could have

for harbour works and shipyard slipways.
also been employed, but no mooring stone has been found in situ in the harbours of the
island and it is very unlikely that both the cylindrical boundary stones with the rectangular
sockets discovered in the Main Harbour (Fig.3.45) or the stones placed in a row along the
beach of the Merchant Harbour were used as such (Fig.3.21). In both cases these stones lack
any wear marks or proper holes for the attachment of ropes. In the case of the Main
Harbour the association of the stones with boundary inscriptions, the sockets and their
location at the harbour’s southern cove suggests a use as fencing stones delineating the
galley harbour (see below 3.1.5). In the case of the Merchant Harbour it appears they most
likely served to mark the spaces allocated for specific merchants, lighters or cargoes on the
beach and not to attach ships.>®®

The Gourna quay remains the only harbour structure, which allowed the berthing of
ships of even large capacity (Figs.3.38 & 39). The greatest problem there, however, was the
exposure of the harbour to the open sea. Even if ships of considerable size could dock on the
stone quay, they remained unprotected from the drift, waves and abrupt changes of the
weather conditions of the Cyclades. Therefore, it seems much more plausible that the
Gourna quay served for the swift loading and unloading of vessels, as well as for their

>% Ships would most likely cast their

provisioning and not for their long-term berthing.
anchors in the open and be ready to move to more protected nearby areas or even other

islands (Rhenia, Mykonos) if conditions became unfavourable.

> Meiggs 1982, 352-3; Blackman 2008b, 649.
>%8 Malmary & Karvonis 2016, 170.
>% Zarmakoupi 2015, 126.
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The seas around Delos were generally
ideal for anchoring and this was most probably
the method most used by most ancient ship
commanders. The sea is deep enough, whereas
there is no indication that dangerous reefs and
shoals were located beyond specific areas near
the coasts in antiquity too (mainly Cheronnisi to
the south or the Kako Akrotiri to the south;
Fig.3.40). The best area for anchoring would
naturally be the Main Harbour, thanks to the
protection offered by the two moles, but its
small depth made it unapproachable for the
seagoing vessels of the time, as already
discussed, whilst its small size would the
handling of even small capacity vessels tedious.
The safest and most spacious location for ships
to anchor would have been the Southern
Anchorage, an area preferred by sailing ships

even today (Figs.3.36 & 40). This area not only

offered ample space and depth of the

p—

Fig.3.40. Moderh nautical map of Delos anchoring of great numbers of ships of every
(webapp.navionics.com). kind but was also easily approachable by
lighters from the beaches of the Merchant Harbour, Fourni and Rhenia (Fig.3.1). Anchoring
would have also been practiced in the other harbours of Delos. Skardanas offered enough
depth for large and medium capacity ships, as well as a low shore on which lighters could
make their landing and transport merchandize into commercial buildings, like the one
located at the bay’s northern side (Fig.3.26). What Skardanas lacked was any protection
against the prevailing winds and currents, which the bay directly faced and which could be
disastrous for the ships stationed there, especially when anchored close to the rocky shores.

The same probably happened in Gourna, with the difference that ships could have waited for

calm days, swiftly unload their cargoes directly on the quay and then move to more
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convenient anchorages. This
“selective coastal tramping”, as
described by Zarmakoupi,®® i.e.
the relocation of ships between
various anchorages according to
the weather and the needs of
each ship and cargo, must have
therefore been common in the
handling of ships in Hellenistic

Delos. As we saw in Chapter 2,

the ships of the period were well

-

Fig.3.41. The beaches used by the ancient harbours of Delos equipped and their crews agile

(source: Google Earth with shaded areas and names added by
the author). enough in order to tackle diverse

winds and to make the best out of every friendly or hostile coastal environment. The
operation of different anchorages by a ‘merchant-friendly’ harbour city like Delos would
allow ships both to approach it from different directions as well as to shelter themselves
from the unstable winds of the Aegean.®*

Delos offered many sandy shores for ships to successfully employ beaching, many
easily accessible by the city’s urban fabric and commercial infrastructure (Fig.3.41). The Main
Harbour was ideal for beaching ships of very small capacity thanks to the sand accumulated
there. The “Great Mole” could not serve beaching mainly because of the rubble used for its
construction (Fig.3.42). Most of the ships would likely beach at the harbour’s northern part,
next to the Agora of Theophrastos, one of the city’s main markets. This coast was a wide and
shallow sandy beach opening directly towards a big flat square, which covered an area of up
to 1,500 m? (Fig.3.10).5% Lighters could unload the cargoes of ships anchored in the open or
near the harbour’s entrance and directly present them for sale in the agora, the kukAoc
auctioning enclosure, or even inside the Hypostyle Hall.°®® It is unlikely that larger ships
would use the harbour for beaching, even when long-term maintenance was needed. Their

size and draught would have made their operation difficult and the open, wide beach of the

%% zarmakoupi 2018b, 37-8.

%91 zarmakoupi 2018b, 38.
92 Moretti & Fincker 2016, 98.

%93 | eroux 1913, 255; Moretti et al. 2012, Fig.15; Moretti & Fincker 2016, 108.
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Fig.3.42. Cross-section of the “Great Mole” in antiquity (drawing by the author).
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Fig.3.43. Cross-section of the Delos” Merchant Harbour in antiquity (drawing by the author).

Merchant Harbour would have been much better for such a task. The small draught of
galleys allowed them to operate much easier in the basin and the Main Harbour also
accommodated the “galley cove”, the special sector reserved for oared vessels (see below).

The second large beaching area was the Merchant Harbour (Figs.3.22, 35 & 43). The
long and wide beach allowed the easy draught beaching of ships of medium and small
capacity and the hauling out of the water of lighters (Fig.3.43). The mild inclination of the
seabed protected the shore by depleting the force of the incoming waves, whereas the Main
Harbour’s moles also diminished wave strength and shore drift. As we saw above, the
boundary stones in front of the quays were probably related to the loading and unloading of
vessels, marking the exact area assigned to the cargo of each merchantman or to each
lighter (Fig.3.21),°**in a thorough organisation of space in connection with the series of
warehouses or shops lined up on the shore. The city’s shipyard, mentioned in written
sources, most likely operated in the same area (see below). The beaching of boats and
lighters must have also been practiced at Skardanas and Fourni bays. In Gourna, the shore is
steeper than in the other harbours and, if the ancient configuration of the bay is similar to
the modern one, beaches were quite narrow and rockier and not fit for the beaching of
anything more than a few small boats (Fig.3.27-30). The small width of the bay’s beaches
could have caused the construction of the stone quay that would, in any case, have
obstructed much of the beaching space there.

One final important aspect of beaching on Delos was the operation of an organised

shipyard for the construction and maintenance of ships. This is well attested in the

604 Malmary & Karvonis 2016, 170-1.
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inscriptions that report one shipyard in the proximity of a house owned by the sanctuary.®®
Public capstans (otpogeia) and slipways (0Akot; one on Delos and one on Mykonos) were
also operated in the 3rd-century BCE as inscriptions concerning the taxes related to their use

%% The imposition of taxes on such facilities is a clear indication that these served all

verify.
ships passing from the harbour and not only the local ones, and contributed to the income of
the sanctuary, at the same time making Delos a ‘friendlier’ place for mariners, who knew
that they would find there the means they needed to repair their ships. Although there is no
data on where the island’s shipyard was, this was possibly located in the Merchant Harbour,

where there was enough space for the easy operation of such an establishment.

Approachability and circulation

The harbours and in general the coasts of Delos presented various issues concerning the
approach of ships. Beginning with large capacity vessels, these could enter neither the Main
nor the Merchant Harbour, due to the shallowness of the coastal areas (Fig.3.34). In the case
of the Northern Harbour they could anchor at a distance of about 50 m from the shore.
Skardanas, being deeper at its centre, allowed the approach of such vessels but, again, no
closer than 40-50 m to the shore. It was only Gourna, which, thanks to its depth and the
existence of the ashlar quay, would allow ships of large, medium and small capacity to use it
by directly berthing on the quay (Figs.3.38-9). Ships of medium capacity could approach
closer to the shore in every case but could neither enter the Main Harbour, nor navigate
between Small Rematiaris and Delos. In the Merchant Harbour they could approach the
beach at a distance of about 30 to 40 m (Fig.3.34) and in Skardanas and Gourna at a distance
of 15-20 m (Figs.3.37-8). In theory ships of medium capacity could also dock on the natural
quay of the Northern Harbour, but, as already discussed, it is very doubtful that this was
feasible and safe. An additional problem must have been the lack of space around the Main
Harbour. The passage between the Rematiaris’ islets and Delos’ rocky coast and “Great
Mole” was considerably narrower in antiquity because of the difference in sea level and it is

doubtful whether any medium capacity merchantman would attempt to cross it without the

%D 363, 1.41. Cf. Duchéne et al. 2001, 143.

ID 138B, 8 ID 353A, 29-30; ID 354, 26, 29. Cf. Velissaropoulos 1980, 208, 215. The term o0Akog could also
refer to the operation of hauling of ships over an isthmus, as it happened at the Isthmus of Corinth, but in
the case of Delos and Mykonos this corresponds to a simple slipway (Bruneau 1970, 184; Raepsaet 1993,
248-249).
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use of tugboats (Figs.3.12 & 34). Small capacity ships could approach even closer to the
shore (10-20 m in the Merchant Harbour, Skardanas and Gourna) and draught beach on it,
the ones with a draught of 1-1.5 m might also be unloaded by porters. They still could not
enter the Main Harbour basin beyond its entrance area between the two moles. They could,
nevertheless, navigate easily around all harbours and between the Rematiaris islets. It was
only very small capacity vessels that could enter the Main Harbour and approach every
beach of the island. Finally galleys could also approach the coast at a distance similar to the
small or even the very small capacity ships, according to their draught (Table 2.1), which

would be even smaller when they disembarked their whole crew and rigging.

3.1.5. The handling of ships and cargoes
Much like the capacity of the harbours of Delos, the methods by which ships and their
cargoes were handled was variable and depended both on the nature of each harbour, as

well as on the nature of each cargo.

The handling of cargoes

In terms of the ability to handle various cargoes the harbours of Delos presented a rather
complicated image. As analysed above, the draught beaching of ships of small capacity and
the use of lighters were the main methods that could inevitably be employed. Taking into
account the average width of service ships as known through archaeological finds (Tables 2.1
& 2; Appendix |, Table 4) and assigning 4 m for each vessel we get the following numbers:
the northern half of the Main Harbour, with a beach of about 200 m, could serve about 50
lighters at the same time. If each lighter could carry a cargo of 8 to 10 tons, then a maximum
of 400 to 500 tons could reach the Main Harbour simultaneously. The small size and draught
of the lighters would allow a fast unloading directly on the beach, although the precise time

d.%%” According to

needed would depend on the number of lighters and porters employe
Brandt’s calculations®®® and assigning an average of five porters, each carrying 40 kilograms,

to each vessel, it would take them less than an hour to unload each lighter. Similarly, the

7 porters (wuoopot, cakkopopot or saccarii, literally sack-bearers) are mentioned in an Egyptian papyrus (P.
11652 C R Kol. XXIl) and several inscriptions (Mataix Ferrandiz 2018, 96; Feuser 2020, 65). These workers
would have beyond doubt played a very important role in the commercial life of harbours, but texts are
vague concerning the exact ways they loaded and unloaded vessels.

%98 Brandt 2005, 35-6.
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much longer beach of the Merchant Harbour could accommodate about 150 lighters of the
same dimensions, unloading a total of 1,200-1,500 tons. Skardanas had a similar capacity
with the Main Harbour, with a beach about 200 m long. Thus, in theory, a total of 2,000-
2,500 tons of cargo could be unloaded at the harbours of the western shore of Delos at the
same time and in a few hours.

These numbers are, nevertheless, totally theoretical and the logistics involved must
have been much more complex. If the whole of the available beaches of Delos’ western
harbours were taken by draught-beached ships of small capacity, there would have been no
space for any other ships or boats to use them. The amount of cargo each lighter could carry
was only a fraction of the cargo of a medium-capacity merchantman and it would have taken
a single lighter at least ten trips to unload the whole cargo. As for the number of lighters,
250 vessels is an excessive number for Delos. Not only would they require more than 1,000
people to operate them (if a minimum of 5 crewmembers and porters is assigned to each),
but also they would have little space to move and to store the cargoes transported on land.
Further, the harbours of Delos were used not only by grain freighters but for a variety of
other vessels like passenger boats, galleys, fishing boats and small vessels sailing to Rhenia
and the other nearby islands. It is more likely that fewer lighters operated in the local
harbours and that they worked along with the merchantmen’s own boats, unloading only
portions of the cargoes on land. As noted above, it is very possible that only part of each
ship’s cargo would have been transported to Delos, even with the help of the ship’s own
boat, exhibited in the open in the commercial buildings and “magasins” or auctioned in the
kukAoc¢ and then returned to the ships to be taken wherever the buyer wanted. A constant
and intense traffic of boats would then have been the case in Delos and enough space would
have been left free for their movement.

The only harbour where ships could apparently berth on an artificial mole was
Gourna. Compared to the other harbours of Delos, Gourna offered a unique opportunity to
ships of considerable size to unload or load cargoes without the costly and time-consuming
intervention of lighters, whereas the existence of a spacious, stable quay would allow the
operation of lifting devices too. According to Brandt’s calculations,®® it would take a team of

15 porters 5 days to empty a 150-ton merchantman on such a quay. If merchantmen could

%9 Brandt 2005, 35-6.
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unload their entire cargoes at Gourna and according to the numbers of various ships the
quay could accommodate, that would result in more than 1,000 tons of cargo being
unloaded on the quay. It should, however, be noted that no commercial buildings were
identified on the shore of Gourna harbour and the building standing right next to the quay
was probably a tavern or a workshop (Fig.3.30). Any merchandize would most likely have
had to be distributed in the storage and commercial spaces of the surrounding houses,**° or
be transported to the city agoras. The later would have, however, been a problem for large

®11 Finally, the exposure of

and cumbersome cargoes, due to the poor road network of Delos.
the harbour to the open sea would have made docking a potentially dangerous task (see
above). It is therefore much more plausible that Gourna served for the temporary berthing
and provisioning of ships, as suggested by Zarmakoupi,®*? and not the handling of substantial
cargoes.

An important feature of the Delian harbour landscape related to the handling of
cargoes is the association of the series of coastal “magasins” of the Merchant Harbour with
the ships and cargoes handled on the island (Fig.3.44). The fact that these spaces were
oriented towards the open beach indicates a direct relationship with the cargoes arriving
there, but their actual capacity, provided each space was actually used to store goods, was
very limited: even the largest ones could accommodate a maximum of 100 m® or 35 tons of
cargo.® In the case that bulk goods like grain were stored there piled on the floor their
capacity would not exceed 73 metric tons, in analogy to the later horrea warehouses of

Ostia.’™

Such quantities would match the total tonnage of ships of small capacity only, larger
ships requiring more than one unit to unload all their cargo. However, the “magasins” could
have actually been shops in which only parts of cargoes were temporarily stored and
exhibited, according to the deiyua practice. In this case there would have been no need for
larger warehouses, but only enough space to allow the easy transportation of small

guantities of goods to and from the sea and the circulation of clients. Unfortunately, the

#19 zarmakoupi 2013a; 2013b.

*! Jardé 1905, 35-6.

®12 zarmakoupi 2015, 126.

*%3 Karvonis 2008, 185.

®% Boetto et al. 2016. The main problem in storing bulk goods like grain inside enclosed spaces would have
been the need to leave space for the entrance and movement inside them and the natural tendency of any
such material to roll down and cover the floor. None of the warehouses of Delos or Ostia were proper
granaries or silos accessible from their roof and only a fraction of their space could be used for the storage
of grain or other similar goods.
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Beach

Fig.3.44. Plan of the “Magasin de colonnes” building with the “magasins” facing the sea and
the ancient quay highlighted by the author (Jardé 1906).

actual use of these spaces, damaged by the rising sea level and excavated with 19th-century
standards, cannot be confirmed by any archaeological finds.

One last aspect of cargo handling in Delos concerned the import and possible export
of building material. Although large quantities of such materials were imported for the
needs of the rapidly growing Hellenistic city and the lavish sanctuary, it is difficult to
establish where and how this operation took place. As we saw in Chapter 2, stone carriers
required specific harbour works and cranes to unload their cargoes. Such structures most
likely never existed in the harbours of Delos, with the possible exception of the Gourna quay.
The island’s inscriptions only mention the placement of building material on the y@ua®™ and
the existence of a tax possibly related to lifting devices (t@v aipeoiwv).®*® It is quite possible
that the transportation of building material was done with special arrangements and
equipment being set up each time a specific ship had to unload such a cargo. Simple shear-
leg cranes, made from reused timber or even from ship masts and other equipment

(capstans, pulleys, ropes) could be set up in the most convenient places and then

1% |D 104-4; Hellmann 1980.

%16 1D 353A, 33; ID 354, 29; Vial 1984, 231, n.207.
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dismounted, leaving no trace in the archaeological record, or in the archives of the

®17 And although construction activity in Hellenistic and Roman Delos was truly

sanctuary.
ardent, building material would not arrive regularly, but whenever needed for specific
projects so it would make little sense for local authorities to build and maintain a statio
marmorum whose use would have been costly and irregular (see also 2.5.2). Gourna
harbour, according to our present knowledge, could accommodate large stone carriers and
the operation of cranes but was too far from the sanctuary and the transportation of marble
blocks and other similar material would have been difficult, also considering the island’s
poor road network (see above).

A final aspect of stone and marble transportation on Delos was the transport of local
marble from the quarries located at the island’s eastern shore that was used, along with

®18 The configuration of the rocky

other imported material, in the local buildings (Fig.3.3).
coast next to them allowed loading directly on ships or even rafts with the use of cranes and
traces of their sockets have been identified on the shore.®'® Gourna harbour, located very
close, even if it could not operate for the unloading and handling of this material (see
above), could have operated as a provisioning station for ships and mariners dealing with the

local quarries (Zarmakoupi 2015, 126).

The galley harbour, its location and operation

Galleys regularly visited Hellenistic Delos, either as parts of religious missions (Gewpiat) or as
naval fleets for provisioning and rest (see above 3.1.3). Thanks to their small draught they
could use almost all of Delos’ harbours and either approach the shore at a small distance by
draught beaching or be partly or totally hauled out of the water. The sandy beaches of the
Main and Merchant Harbours, Skardanas and Fourni were ideal places for galleys to be
beached and sheltered. The authorities, however, made sure to divide the galley harbour
from the commercial harbours of the island, as the dpo¢ delineating the “galley cove” of the
Main Harbour clearly shows.®?° This was probably done for security reasons, as well as to
guarantee that galleys would not interfere with the rest of the harbour traffic and vice versa.

One of the possible bollard stones was most likely not a mooring stone but part of an

*7 Landels 1978, 84-5, Fig.26.

Chamonard 1922-24, 233-6; Vallois 1966, 70.
*' Fraisse & Kozelj 1991, Figs.2 & 15.
620 Roussel 1916, 299, n.3; Dichene et al. 2001, 153-4.
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Fig.3.45. One of the mooring or boundary stones of Delos’ Main Harbour located today in the area
of Phillip’s Portico. Left: photograph of the stone as published by Duchéne et al. (2001, PL.XXX|.2).
Right: reconstruction of the stone as part of an enclosure (drawing by the author).

enclosure fence (kAeidpa),?*! placed around the galley harbour (Fig.3.45).5%

The discovery of
the stone close to Phillip’s Portico, in the area where also the dpo¢ was reportedly found,
indicates that the galley harbour was located in the Main Harbour’s southern half, on the

beach in front of the portico and north of the Southern Mole.®?®

The sandy area enclosed
between the quays, the Southern Mole and the wedge-shaped small jetty to the west (the
former’s length corresponds to the maximum length of a Hellenistic warship; Table 2.3),
would be ideal for galleys to be hauled on land (Fig.3.34). There is no further indication of
any other arrangement for the accommodation of galleys and it seems that the galley
harbour was a simple beach with wooden slipways and possibly a capstan, like the ones
mentioned in the sanctuary’s inscriptions (see 1.1.6). As we already saw, the “glissieres”
underneath Phillip’s Portico could tentatively be identified with an earlier galley enclosure
(Fig.3.11) but this remains a hypothesis.

Other locations or establishments for galleys could have existed on the island.®** A

Z"d-century BCE inscription documents the diminutive vewpidtov (small dockyard or ship

! The term kAeiOpa appears as a means to fence the military arsenal of Hellenistic Kos, allowing the

communication only with the shipyard: “t®v vewpiwv t@v [kal/tecke[uacp]évwy tolg kKAeiBpolg Si[alAeimwv

gloodo[v]/ £k tv vaumayiwv” (IG, Xll, 4, 1, 302, 42-4; cf. Blackman & Rankov 2013, 363).

Dlchene et al. 2001, PI.XXI.2.

623 Zarmakoupi & Athanassoula 2018, 93.

4 The vewptov (shipshed or slipway) mentioned in several inscriptions (/D 1403; SEG 16.451; SEG 37.692; SEG
39.711; SEG 43.1272) has been identified not with any operational galley shipshed but with the “Bulls’
Monument” (“Monument des taureux”), the impressive building at the north half of the sanctuary’s
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shed) in relation to some houses owned by the sanctuary, but does not clarify its precise

%25 The use of a diminutive term indicates its use by a small ship. There

function nor location.
is a possibility that the former could refer to the ‘trench’ at the eastern end of the “Great
Mole” (Fig.3.12). The structure could have been a simple slipway, cut through the high mole
to allow the right inclination for ship hauling, accommodating a single galley used by the
sanctuary or the galley that each year arrived from Athens with offers for Apollo.®*
Archaeological and epigraphic data is, however, too limited to support this hypothesis and
the actual function of this structure remains obscure. Furthermore, although the term
vewptov from which vewpibiov derives mainly describes galley dockyards,®*’ it could as well

denote a regular small shipyard used by any kind of ship visiting the island.

enclosure that housed a sacred galley or several galley parts used as trophies dedicated to Apollo (Fig.3.4,
n.16; Couchoud & Svoronos 1921; Vallois 1944, 33-7, 279-80; Fraisse & Llinas 1995, 417-21).

ID 1417Bii 118.119.

Roussel 1916, 207.

Blackman & Rankov 2013, 16.
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3.3. Kenchreai

The third case study of my research is the Corinthian

Gulf
harbour of Kenchreai, which was Corinth’s ¢. Diolkos Ei

gateway towards the Aegean and the East Lechaion
(Fig.3.74). Kenchreai became an important
harbour settlement after its reconstruction
by the Romans in 44 BCE, in what was part e

of an organised effort not only to replace e = Kenchre

Saronic

the already declined Delos, but also to

stimulate trade in Roman Greece by

reviving Corinth as a merchant hub on the

727
crossroad of the Isthmus. Fig.3.74. Map of Corinthia and of the Isthmus area
Kenchreai’s ancient harbour has (drawing by the author).
been studied by a meticulous pioneering survey and excavation by the Universities of

28 Thanks to the results of this

Indiana and Chicago that took place between 1963 and 1968.
thorough and fruitful research published in a series of volumes,’* as well as more recent
excavations on land’3® and various geophysical surveys,”** we have a clear and precise image
both of the ancient harbour as well as of a large part of the settlement that thrived there
during the Roman Imperial period.”*? Despite the rich information collected and published,

harbour operation and ship and cargo handling was never properly studied. This is a very

important gap in scholarship that my study covers in the following pages.

77 Rostovtzeff 1926, 65.

78 Scranton et al. 1978, xvii-xxi. The site of Kenchreai’s harbour is for the first time briefly mentioned by
Gerster in 1884. Georgiades (1907, 5, PLIl) published the first plan of Kenchreai’s shore, including the “Baths
of Helen” promontory to the south, but failed to locate the Southern Mole, whereas the Northern Mole was
documented as a simple wall. Fowler & Stillwell (1932, 71-5, Figs.36-42) gave a much more detailed account
of the site, although they did not publish any plan of the submerged structures.

729 scranton et al. 1976; Scranton et al. 1978; Adamschek 1979; Williams 1981; Stern & Thimme 2007.

% Wilson Cummer 1981; Rife et al. 2007; Korka & Rife 2013; Heath et al. 2015.

Stiros 2001; Rothaus et al. 2008; Koukouvelas et al. 2017.

Kenchreai’s ancient harbour and settlement has been largely undisturbed by modern development and is

today a protected and monitored archaeological site. The main destruction in the archaeological site has

been caused by the modern highway leading from the Isthmus to Epidaurus and of several houses built
mostly at the site’s western half and not on the harbour’s shore. The modern beach is a popular destination
for swimmers and holidaymakers during the summer months. Further damage on the cemetery has been
done by the construction of coastal fortifications by the German forces in World Word Il on the Koutsongila
ridge, where also modern looting has been constant (Rife et al. 2007, 146; Alexiou et al. 2008).
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Fig.3.75. The harbour of Kenchreai seen from the north (photograph by the author).

3.3.1. Geomorphology and climatic conditions

Kenchreai is located on the east coast of Corinthia, 10 km east of the centre of ancient
Corinth and 4 km south of the important sanctuary of Poseidon at Isthmia (Fig.3.74). The site
faces southeast towards the Saronic Gulf and the island of Aegina. The harbour, around
which the ancient city was developed, is located at the end of a small triangular plain,

formed by alluvial deposits (Figs.3.75-7).733

To the north and west the plain is surrounded by
high marine terraces or spurs (the inland, central and seaward spurs as conventionally
named by the excavators of the 1960’s) of yellow to white marls, typical in Corinthia.”** The
seaward spur, which is steeper and reaches closer to the coast, originally formed a small
rocky cape, but the soft rocks have been heavily eroded by the sea and only small parts

735

survive underwater, forming the natural foundation of the Northern Mole.”* A similar, but

smaller cape originally formed the base of the Southern Mole. A long beachrock strip is
located on the shore north of the Northern Mole (Fig.3.77).736

The ancient harbour is today a deep, sandy cove (Fig.3.76). The beach is relatively
narrow (5-7 m) and there are no rivers or streams ending there. This, as well as the

protection from coastal sand shifting from the Northern Mole, renders the site “silt-free”,

33 stillwell et al. 1976, 446.

3% Scranton et al. 1978, 1-5.
73 Scranton et al. 1978, 17.
73 Kolaiti & Mourtzas 2016, Fig.3.
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Fig.3.76. Satellite photograph of Kenchreai harbour (source: Google
Earth).

with minimum siltation rates.

37 The seabed progressively slopes towards the entrance of

the harbour where it reaches a depth of 22 m. The inclination is steeper around the rubble
moles. No underwater rocks or reefs are to be found inside and around the harbour and the

seabed is covered by fine sand and posidonia fields.

738

Although several major seismic sources surround Kenchreai,”” their slip-rates are

very low and, beyond the typical 2 m rise of the sea-level since the 1°' century CE and some

739

coastal erosion, little seems to have changed in the area.””” Local subsidence and erosion,

however, appears to have heavily affected the artificial moles, as they slope towards the sea

with their ends 4-15 m underneath the modern sea-level.”*°

" The excavators observed that it took years for exposed excavation tranches to be backfilled by sand

(Hohlfelder 1985, 84), whereas the tranches of Lechaion would be filled in a few hours when the weather
picked up (author’s personal observation). The minimum siltation of Kenchreai has been partly caused by
the construction of the modern coastal road that blocked the small stream at the bays’ northern half
(Alexiou et al. 2008, 5, Fig.5).

The Kenchreai, Loutraki and Agios Vasileios faults.

739 Flemming et al. 1973, 4-5. Kolaiti & Mourtzas (2016, 76) suggested a 3.25-m sea-level rise at Kenchreai since
the 1% century CE. They based their argument on the lower elevation of the compact beachrock formation
that embedded one of the ancient quays or retaining walls at the harbour’s northern end. They did not,
however, provide any dating evidence for the beachrock or the wall and seem to ignore the possibility of
heavy subsidence and erosion of the whole coast.

Although a major subsidence event is considered by Stiros (2001, 559) to have been caused by the great
earthquake of 375 CE that destroyed great part of the ancient city, Rothaus et al. (2008) have suggested
that subsidence was gradual and should not be linked to any particular seismic event.

738
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Fig.3.77. Plan of Kenchreai harbour as it is today. The plan is based on the maps of
the ancient remains and topography published by Scranton et al. 1978 and the plan
of the “Threpsiades” complex published by Heath et al. 2015, Fig.2 (drawing by the

author).
The climatic conditions of Kenchreai and of western Corinthia follow the pattern of

the Aegean climate, with generally sunny and dry weather and occasional rainstorms.’*!

Prevailing winds are northern and strong etesians blow in the summer.”** Thanks to its

orientation, Kenchreai harbour offers substantial protection from the north and north-
western winds. It remains open to the currents and winds from the east and south-east,
which, are, however, rare.”*® The area, according to the Mediterranean Pilot, is not

considered a very safe harbour today, due to the lack of protective works and the easiness

with which winds might change, especially in the summer months.”**

" Desruelles 2004, 48-54; Beresford 2013, 54-6.
742 lliopoulos 1952; Maheras 1979.

7 Alexiou et al. 2008, 4.

7% Mediterranean Pilot IV, 56.
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3.3.2. The harbour of Kenchreai and its
reconstruction

Most of the data concerning the harbour’s
construction, geography and bathymetry comes
from the meticulous and inclusive project of the
1960’s.”* During that project the whole bay was
mapped and excavations were carried out in
several areas, mostly around the Northern and

Southern Moles, as well as on land. Later

geological studies also addressed the relative sea-
Fig.3.78. Corinthian coin of the Antonine

period with a representation of Kenchreai 1€vel rise since antiquity, as well as the seismicity

harbour (Hohifelder 1970, PI.80a). of the surrounding region and confirmed the

moderate dynamics of the geological environment.”*® Historical sources give little evidence
for the original configuration of the site: according to Pseudo-Skylax Kenchreai was a
fortified site around 330 BCE’*’ and to Dio Chrysostom and Apuleius it was a busy
cosmopolitan harbour in the 1% and 2" centuries CE.”*® Pausanias describes the site in his
account of Corinthia but mentions only briefly the sanctuaries of Asclepius, Isis and
Aphrodite, as well as Poseidon’s statue on the waterfront, without any reference to the
harbour or the settlement.”* Inscriptions are also generally missing from the site (with the
exception of the cemetery), most of them having been reused as building material in later
buildings like the nearby early Medieval Isthmus wall.

Iconography offers some unique clues on the appearance of the ancient harbour,

which was portrayed in a series of Corinthian coins of the Antonine period (Fig.3.78).”*° The

7% Scranton et al. 1978.

Flemming et al. 1973, 4-5; Kolaiti & Mourtzas 2016, 75-7; Koukouvelas et al. 2017.

747 «pnd after Epidaurus is the Corinthians’ territory [the one] towards the dawn, and a fort, Kenchreiai, and the
Isthmus, where is a sanctuary of Poseidon” (Pseudo-Skylax, Periplous 55).

48 “por you accorded me this honour, not as to one of the many who each year put in at Cenchreae as traders
or pilgrims or envoys or passing travellers, but as to a cherished friend, who at last, after a long absence,
puts in an appearance” (Dio.Chr.37.8); “Galloping six full miles fast as | could, | soon reached Cenchreae,
which everyone knows is a famous slice of Corinthian territory on the Saronic Gulf, washed by the waters of
the Aegean. There the port is safe for shipping and always crowded with people, so | avoided the harbour
and chose a secluded stretch of shore” (Apul.Met.10.35).

" “|n Cenchreae are a temple and a stone statue of Aphrodite, after it on the mole running into the sea a

bronze image of Poseidon, and at the other end of the harbor sanctuaries of Asclepius and of Isis”

(Paus.2.2.3).

Imhoof-Blummer & Gardner 1885, xii Nr.11, PL.D, LX; Price & Trell 1977, Fig.146; Blackman 1982a, Fig.1G.
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Fig.3.79. Stratigraphic cross-sections in the harbour basin of Kenchreai.
A: Southern Pier. B: Central Quay (drawings by the author based on
Scranton et al. 1978, Pls.13 & 22).

coins show a semi-circular harbour cove, with continuous porticoes or warehouses and
temple-like buildings at each end. Ships under sail indicate the sea, whereas a statue of the
patron deity Poseidon or Isis (depending on the coin) appears standing at the middle of the
bay. Although the coins are not inscribed with the name of Kenchreai but simply with the
acronym CLICOR, which identifies them with the Corinthian mint of the Imperial period, the
configuration of the image with the continuous colonnade or warehouse entrances, as well
as the presence of the statue of Poseidon, probably the one mentioned by Pausanias,
strongly indicates that this is a representation of the harbour of Kenchreai.””! The image is
unfortunately very abbreviated to convey anything but a generic image of a Roman
harbour.”? In any case however the choice of depicting the harbour on the local coins in the
2" century CE underlines its importance for the local economy and society.

Kenchreai harbour presents a rather simple configuration. It consists of a single deep
oval basin protected at its northern and southern sides by massive rubble jetties (Figs.3.80).
It should be noted here that, although natural siltation has been minimal in the area of the

harbour, the underwater excavations revealed, in front of the Southern Pier, a 0.9-m thick

1 Hohlfelder 1970; Scranton et al. 1978, 148-9.

732 Blackman 1982a, 82.
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Fig.3.80. Reconstruction of the harbour and city of Kenchreai in the 2" century CE. Plan based
on the maps and plans published by Scranton et al. 1978. The urban planning also follows the
suggestion of the same publication, which is based on trenches excavated in the whole area. A
minor alteration to the city plan has been added, following the data supplied by the
“Threpsiades building” excavation (Heath et al. 2015) (drawing by the author).

layer that belonged to a filling created from debris and broken pottery material
(conventionally called the “dump” by the excavators; Fig.3.79A). The filling was accumulated
from cleaning the nearby warehouses or from discarding debris material from ships
stationed there. The same layer was also found in the middle of the bay, but with a smaller
thickness (0.45 m; Fig.3.79B).”>* According to datable pottery and coins recovered it was
created between the 1% and the 3™ century CE and it appears that constant use of the
harbour in the first centuries CE made it somewhat shallower, especially since no dredging
operations have been identified in the well-established stratigraphic sequence, nor are

attested in any written source.

>3 In the middle of the bay and at a distance of about 25 m from the quay several concentrations of what

appears to be dumped ballast stones was reported by the excavators (Scranton et al. 1978, 37, Fig.21).
Although it is plausible that ships would discard their ballast when necessary inside the harbour, these
concentrations were found at a depth of no more than 2 m, at the area where the ancient beach was
roughly located and could have also belonged to reclamation efforts.
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— 3 The harbour

comprised of a

dfl + single ovoid basin

that covered an area

of about 32,000 m?
and had a shoreline

of about 800 m.”*

The basin had a
relatively steep

seabed, reaching a

KENCHREAI AREA C

depth of 5 m at a
Fig.3.81. Plan of the ancient buildings excavated at Kenchreai harbour’s distance of about 50
northern side, next to the Northern Mole. The quays of the mole are visible,
as well as the early medieval tower at the building’s southern end (source:
ASCSA). centre and more

m at the bay’s

than 20 m at its entrance (Fig.3.80). The main harbour works were the two great moles,
today totally submerged. Both have a similar configuration: the Northern Mole is a
trapezoidal rubble foundation with a length of about 140 m and a width of about 36 m at its
southern end, becoming much wider (about 100 m) as it reaches the coast. The mole slopes
to a depth of 4.8 m at its southern end and it seems that it did not support any substantial
structures apart from a pavement created with loosely placed flat ashlar blocks at its
southern end.”® A trapezoidal or triangular ashlar quay originally crowned the rubble

foundation, its remains surviving at the mole’s northern end.”*® North of the mole a large

% scranton et al. 1978, 14.

Scranton et al. 1978, 18. The pavement does not seem to have been part of a foundation for a lighthouse or
any other edifice. This area probably was where Poseidon’s statue was erected, since Pausanias (2.2.3)
describes it as standing on the embankment or jetty of the sea (émi @ épvuatt @ bia tij¢ Sadaoonc).

7% Remains of a retaining wall, comprising of a single row of ashlar limestone and including several reused
column drums, have been found at the mole’s northern half, facing towards the basin. A similar wall is
preserved at the mole’s north-eastern corner, at a depth of 2 m and it has been suggested by the
excavators that it supported a coastal road leading towards the north where the main cemetery of the
settlement was located (Scranton et al. 1978, 22; Rife et al. 2007). At the mole’s northwest end the remains
of the retaining walls turn towards the west, following the course of the shore. Several ashlar walls have
been located at the same area but their function and dating remains obscure.
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- rectangular building complex was

- S excavated and was identified

\ - | | e | with the sanctuary of Aphrodite,
mentioned by Pausanias
(Fig.3.81). >’ Limited remains
show that the sanctuary was
operating already in the
Hellenistic period. ”*® In Roman

times two buildings were

erected, both with central

peristyles and facing the harbour

through a colonnaded portico.”*®

The organisation of the buildings

has little in common with the

warehouses of the Southern Pier

° s 19 20 oM

o sav o | Of the harbour (see below) and

NIKOS KARTEULAS

KENCHREAI

SUBMERGED AREA OF SOUTH PIER

MEAN SEA LEVEL €ST. 1963

served either as dwellings or as

. ] ] worship spaces.760
Fig.3.82. Plan of the ancient remains excavated and

documented in the area of the Southern Mole and Pier (Shaw The submerged remains
1967, Fig.3).

of the Southern Mole and Pier
cover a total area of about 22,100 m? (Figs.3.80 & 82; Scranton et al. 1978, 17). The mole
measures 130 x 25 m. Similar to the Northern Mole, it suffered considerable subsidence and
erosion and its seaward end lies today at a depth of 10-15 m. The mole supported a low
guay comprising of three ashlar walls that survive at its western end (Fig.3.82). The middle

one stood slightly higher than the northern one, probably to allow for the better draining of

7 Scranton et al. 1978, 79-90.

Very few remains can be dated before the Roman period: these are located at the area’s western half and
belong to buttress or bench walls of what seems to be enclosures. In Hellenistic times the two-room “pillar
building” was erected, surrounded by what appears to be an enclosure wall or a platform. It would be
interesting to see the building as an early harbour facility standing on a wide dock or platform, the remains
are, however, very poor and the building was most probably related to the cult of Aphrodite.

The buildings witnessed many changes and re-organisations and survived the destructions of the late-4™"
century CE when a tower or lighthouse was built at its southern corner, its impressive remains standing
until today.

The layout of the buildings at the northern side of the harbour resembles domestic spaces. This has led the
excavators to interpret them not as temples but as oeci of worship (Scranton et al. 1978, 88-90).
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Fig.3.83. The wooden remains of a shipwreck or a
wooden pier structure at the area of the Southern
Pier (Shaw 1967, Fig.4l).

water and spray (Fig.3.79A). The
Southern Mole was a continuation of the
Southern Pier, which can be traced for
about 70 m from the mole but it appears
to have originally extended for c.100 m,
up to the point where it turned towards
the north, following the curve of the
shore (Fig.3.80). Two stratigraphic
trenches opened in the area north of the
pier showed the existence of the “dump”

761

layer. ™ A unique find in front of the

Southern Pier was the remains of a ship
or a wooden structure (Fig.3.38). "2

Although the excavators concluded that

this was a small ship lost or scuttled during the construction of the pier, no curvature was

observed on its remains and it is possible that it was originally part of a caisson or pile

construction erected next to the ashlar quay, possibly in the 2" or 3" century CE.”®* No

other wooden remains were located elsewhere in the harbour.

7% Scranton et al. 1978, 133-8. In the northern trench (Trench IVB-C) and a depth of 5.15-6 m a large ashlar
block not in situ and resting in a pre-Roman layer was identified as part of the Hellenistic harbour (Scranton
et al. 1978, 133-8). Nevertheless there is no indication that the block was in situ.

7®2 Scranton et al. 1978, 132-3. The remains, with only their upper part exposed due to the hardness of the
debris around it, appears to have preserved the frames of a ship and part of its shell in two parts. Bronze
clenched nails secured the frames to the planking. Unfortunately no parts of the wood were removed nor
any photographs published and the only documentation of the find is in one plan of the trench (Scranton et

al. 1978, Fig.15.1).
763

No remains of any maritime concrete were reported during the excavation, but it is possible that they

remained unnoticed by the excavators due to the compactness and hardness of the surrounding filling.
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Fig.3.84. Excavation plan of the Central Quay of Kenchreai (top) and
cross-section of the trench in front of the quay (bottom; Scranton et al.
1978, Figs.21-2).

Several buildings stood at the Southern Mole’s western end (Fig.3.82). The first was
the large piscinae (fish tanks) complex, an impressive structure, built with large limestone
and porous blocks, covering an area of 615 m? and comprising of at least six basins,

connected with channels.”®

Right next to the piscinae the long series of warehouses (horrea
or tabernae) began. The complex was originally more than 175 m long, as shown by test
trenches on land, and had a trapezoidal plan following the orientation of the pier and the
urban grid of the city. Each warehouse was about 5.2 m wide and divided into two or three
rooms open towards the seafront. As indicated by the overall plan and construction method,

they were built simultaneously.”® Other structures were located behind the warehouses,

amongst which an apsidal building, embellished with marble revetments, identified with the

7% Scranton et al. 1978, 25-33. Kolaiti & Mourtzas (2016, 76) have criticized the view that the complex was a
fishpond, basing their arguments on the sea level, which they consider it was 3.25 m lower than today in
the 1% century CE and have suggested that the structure could have been the hypocaust of a bath.

783 Scranton et al. 1978, 39-46.
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766

sanctuary of Isis mentioned by Pausanias.””” The north-western end of the southern pier was

marked by the “Threpsiades’ building”,’®’ a peristyle edifice, probably of commercial use,
dated to late antiquity. The building firmly followed the urban planning of the rest of the city
and of the quay esplanade (Figs.3.77).

Finally, the middle of the bay was also equipped with an ashlar quay that ran along
the shore, of which 40 m was excavated, along with some remains of the buildings that
stood beyond it. The quay consisted of a three-course retaining wall (Fig.3.84). According to
the stratigraphy it was built on natural soil about 2 m above the early Roman sea level.
Thanks to the abundance of small finds, especially coins, the quay can be dated in the middle

of the 1% century CE.”®®

Trenches opened on the shore behind the quay showed that a series
of buildings stood there, parallel to the waterfront and belonged, most probably, to private
houses.

It is unlikely that the harbour was marked by a lighthouse in antiquity. There are no
remains of any such structure and none is depicted on the Z”d-century CE coins. Ships
arriving from the east could easily locate it by using the high and steep Onia ridge that lies to
its south (Figs.3.74-5) and the Acrocorinth, which lies at a distance of about 5 km behind it
and is visible from the open sea. Other possible landmarks would have been the bronze
statue of Poseidon described by Pausanias and depicted on coins as standing on the shore or
on one of the moles’® or some of the large funerary monuments from the Northern Ridge
cemetery.””

Thanks to the systematic excavation and the abundant material recovered, a

chronology for the development of the harbour was established. Although the site is

766 Paus.2.2.3; Scranton et al. 1978, 53-78. The sanctuary built just after the completion of the warehouses,

received many renovations and changes during the Roman period and was most probably destroyed in the
earthquakes of the late 4" century CE, to be replaced later by a 6th-century Christian basilica. No ancient
remains are to be located south of the abovementioned buildings, but only a wide shallow coastal zone
filled with debris and scattered ancient finds most probably belonged to ancient reclamation and originally
supported buildings of the Roman and the early Byzantine period.

Heath et al. 2015. The building, named after the lot’s modern owner, was not excavated by the Kenchreai
first research project but was revealed during salvage excavations conducted by the Greek Archaeological
Service in 1976. The excavation was resumed in 2014 and concluded by the American Excavations at
Kenchreai.

A thin compact layer with a few Hellenistic sherds located at a depth of 1.70-1.80 m from the modern
seabed belonged most probably to the coast of Hellenistic times, but no architectural finds were reported
there.

The statue has been tentatively reconstructed as standing on the end of the Northern Mole in Fig.3.80.
Wilson Cummer 1971; Korka & Rife 2013, Fig.8.
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771

mentioned by Pseudo-Skylax in the second half of the 4" century BCE,”’" the use of the

harbour in the pre-Roman period is attested only by some pottery and scattered ashlar

72 The great majority of the harbour structures,

walls, not related with any harbour works.
including the moles, quays and warehouse complex, belong to the Roman period, from the
re-establishment of Corinth by the Romans in 44 BCE and until the end of the 1* century
CE.””® The long duration of this building phase indicates that the harbour works of Kenchreai
took several decades to be concluded and this is probably the reason why Strabo, in the
early 1°' century CE, mentions the site as just a k&un, small town or village.””* Towards the
end of the 1°* century CE the piscinae complex is dated. The complex was used (if used at all)
for a very short period before it was backfilled and became part of the quay. Limited works
were executed in the 2™ century CE, including the pavement at the end of the Northern
Mole. No other harbour work was added in any later period. The moles were submerged,
either abruptly or gradually, by 400 CE. The city continued to be inhabited and the harbour
used, with a watchtower at the northern building, a basilica on the southern mole and the
“Threpsiades’ building” being erected before the site’s final abandonment towards the end
of the 6" century.””

The simple configuration of the harbour of Kenchreai allows a rather straightforward
reconstruction of its original form in antiquity. The coast was a sandy beach, with a width
from 15 m at the basin’s northern end to 44 m its centre. The ashlar quays stood well above
the ancient sea level, as the elevation of the remains at the harbour’s centre and Northern
Mole indicate, thus they operated mainly as retaining walls and not as docks. The situation
was slightly different at the area of the Southern Mole, where, due to the nature of the
rubble foundation, the inclination was much steeper and the quay was built nearly in contact

with the sea (Fig.3.88).”’® Although, according to the thickness of the “dump”, the south-

7 Pseudo-Skylax, Periplous 55.

772 Scranton et al. 1978, 87. The total lack of any pre-Roman tombs in the thoroughly surveyed area also
indicates that no important settlement existed at Kenchreai before the end of the 1 century BCE (Rife et al.
2007, Fig.2).

73 scranton et al. 1978, 37.

77« echaeum is the commencement of the coast on one side; and on the other, Cenchrea, a village with a

harbour, distant from the city about 70 stadia. The latter serves for the trade with Asia, and Lechaeum for

that with Italy” (Strab.8.6.22).

Stiros 2001, 559; Rothaus et al. 2008.

776 According to the cross-sections supplied by the excavators, the Southern Pier was founded at a depth of
more than 2.5 m and was under sea level during the 1% century CE. However, beyond the fact that
constructing such a well-defined ashlar wall would have been impossible under water, the whole of the
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western area of the harbour was up to one metre deeper in the 1* century CE, it is difficult
to establish for how long this depth was maintained before debris was accumulated and
what its extent was. Not surprisingly, the thickness of this layer was greatest in front of the

warehouse complex where ship and cargo traffic was likely most intense.

3.3.3. Ships and cargoes in the harbour of Kenchreai
Kenchreai was Corinth’s main gateway towards the Aegean and the eastern Mediterranean.
The importance of the trade with the east is shown through a series of finds in the city. A

steady inflow of eastern pottery, including many transport amphorae, is evident throughout

777
d.

the Hellenistic and the Interim Perio With the creation of the Roman colony in 44 BCE

these imports continue, although the early colonial elite of Corinth appears to have formed

778

commercial links with Asia Minor.”” An additional eastern import was building material, as

suggested by the use of Prokonessian marble at the Great Bath of the Lechaion road in the

779

2" century CE.””” Written sources clearly document Kenchreai as an important harbour in

the 1% and 2 century CE and a thriving commercial centre (Dio Chrysostom and Apuleius,
see above). It was also where Saint Paul set sail for Syria in 52 CE, after founding the local

Christian community.’®°

harbour’s southern structures are located much lower than the structures at the centre and the north part
of the harbour and it is very likely that the area has suffered considerable erosion or subsidence.

Salmon 1984, 144; Lawall 2006; James 2010, 220.

Slane 1989; 2000; Spawforth 1996.

Biers 1985, 3; Concannon 2017, 75.

780 “payl, having stayed after this yet many days, took his leave of the brothers, and sailed from there for Syria,

777
778
779

with Priscilla and Aquila with him. He shaved his head in Cenchreae, for he had a vow” (Acts 18.18); “I
commend to you Phoebe, our sister, who is a servant of the assembly that is at Cenchreae, that you receive
her in the Lord, in a way worthy of the saints, and that you assist her in whatever matter she may need
from you, for she herself also has been a helper of many, and of my own self” (Rom.16.1-2).
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Fig.3.85. Artistic reconstruction and cross-section of Kenchreai’s Southern Mole and Pier and
warehouse complex (Scranton et al. 1978, front piece).

Despite the importance of Kenchreai as a commercial harbour, archaeological and
epigraphic data do not point towards it being a cosmopolitan and multicultural harbour like
Delos. The extended remains of the city cemeteries of the 1% and 2" centuries CE, as well as
personal names documented in funeral inscriptions, reveal a homogenous society comprised

781

mainly of Italians and Greeks.””" Although Italian merchants and freemen from Delos did

move to the Peloponnese before or after the destructions of 88/69 BCE, none of them

appears to have been active at Kenchreai or Corinthia in general.”®

The worship of foreign
deities like Isis in Kenchreai is equally not unusual, since it was already common amongst the
Mediterranean populations before the Roman conquest and not an actual sign of the
presence of foreigners. What tomb finds do reveal, however, is the existence of a wealthy
elite, whose income would have largely come from the exploitation of the harbour through
trade and the serving of the multitude of passing mariners, travellers and pilgrims, as
described by Dio Chrysostom.’®® Roman Kenchreai was most probably established as part of
the Roman colony of Corinth with a Roman-Greek population that took over the profitable
management of the busy harbour. The harbour never had the exceptional circumstances of
Roman Delos (a free port and an important cult centre) and thus never attracted foreign
settlers at least in any great numbers. But the role of Corinth as a commercial, religious and
cultural centre of Roman Greece and the thorough planning of Kenchreai underlines the

importance of the harbour city as a centre of trade and commerce even without the

presence of a multinational population.

781 Rife et al. (2007, 176) and Korka & Rife (2013, 293) suggested that Roman Kenchreai was a multinational

city, but fail to give any evidence for it, beyond the existence of an Italian and a Greek community in the
city. In only one occasion the name of a Greco-Roman athlete from Sardeis as well as a Roman veteran is
mentioned in an inscription from Kenchreai (Rizakis et al. 2001, 334, no.338).

van Berchem 1962; Rizakis et al. 2004, 418, no.639.

Dio.Chr.37.8. Cf. Rife et al. 2007, 175.
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Direct evidence related to the actual numbers, tonnage and types of ships
frequenting Hellenistic and Roman Kenchreai is very scarce. No ancient shipwrecks have
been reported from the seas around the harbour. Nevertheless, the sheer size of the
warehouses excavated in the harbour’s southern area (they covered an area of at least 4,500
m?) clearly shows a thoroughly organised effort to accommodate and control large
guantities of goods in what appears to have been a public building. The thorough cleaning of
the warehouses was what created the thick “dump” layer in the sea in front of them (see
also below 3.3.5).

Although it is difficult to ascertain the tonnage and nature of the merchandize
arriving and leaving Kenchreai, several clues point towards bulk cargoes. The large
warehouse complex facing the seafront would be ideal for the long or short-term storage of
bulk goods like grain, olive oil or wine that were exported and imported. Unlike Lechaion,
Kenchreai could have operated as a stop for ships on their trip from east to west or from
north to south and vice versa. With the harbour facing the east, where substantial part of
grain provisioning came from, it would make perfect sense for bulk grain cargoes to be
handled at Kenchreai and either diverted towards Corinth for local consumption and
reshipment through Lechaion, or sold and transferred to other ships in the harbour itself.
Local agricultural products would also be exported from Kenchreai, although their exact
amount cannot be estimated. Fine and coarse pottery must have likewise been traded in
large quantities, as the amount of pottery sherds discovered in the “dump” indicates.
Furthermore, Kenchreai was a maritime city with a considerable population,’®* equipped
with a local market serving the city itself, Corinthia and Peloponnese in general as well as the
provisioning of passing ships, their crews and passengers.

The harbour must have also operated as the end of the land road for the
transhipment of goods from the Saronic to the Corinthian gulf. Like Lechaion, the harbour is
not located close to the diolkos tramway, but at a distance of about 4 km from its eastern
end. The connection with the diolkos remains problematic, since no direct road appears to
have lead to the ancient track way but instead the main roads from Kenchreai led either

directly to Corinth or to Isthmia (Fig.3.74). It is very possible that by the Roman Imperial

" tis very difficult to calculate the population Roman Kenchreai had, during its years of prosperity, since only
a portion of the ancient city has been excavated and it remains unknown which part of the urban area was
actually inhabited or taken by warehouses like the ones excavated at the city’s southern end.
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period the dioAkoc was already out of use (at least for merchant ships and their cargoes),
which made the authorities establish the harbour of Kenchreai at this specific point and not
closer to the Isthmus. But even without the use of the diolkos Kenchreai and its deep and
well-sheltered harbour still stood at one of the ends of the important and busy land route
connecting the Saronic and the Corinthian gulf and facilitated the development of Corinth
into the wealthy commercial centre that “held the keys” of the Peloponnese, as Strabo
cleverly points out.”®

As noted above, marble from the east was most likely imported through the harbour

786

of Kenchreai.”* A similar cargo that must have been exported from Kenchreai was the local

stone. An extended ancient quarry of oolitic limestone has been detected to the northwest

87 The export of this type of stone to places on the eastern coast of

of the ancient city.
Peloponnese like Epidaurus has been documented in inscriptions and it is almost certain that
this would have been done via the sea, since ship transportation was more convenient and
cheaper in antiquity.’®® Unfortunately, no archaeological or written evidence testify the
exact ways stone cargoes were shipped from and to Kenchreai.”®

There are no ship images surviving from the harbour of Kenchreai. The stylised
miniature depictions on the coins (Fig.3.78) can give no actual information on the type of

" The discovery of a possible shipwreck next to the Southern

ships reaching the harbour.
Pier could be an indication for the form and size of ships frequenting the harbour, but the
information provided by the excavators gives little evidence about it. Shipbuilding activities
have not been attested at Kenchreai either, despite the north-eastern Peloponnese having
access to extended forests that could have provided good shipbuilding timber and the wide

beach at the centre of the bay could have easily been used for the construction and repair of

78 Strab.8.6.20.

A variety of stones and glass was used for the 4th-century CE opus sectile panels from Kenchreai and other
similar works from Corinth. The analysis undertaken by the excavators, however, did not provide any data
on their provenance (Scranton et al. 1976, 252; Oliver 2001).

Scranton et al. 1978, 8, 79; Hayward 2003, 28-9.

Hayward 2003, 31; Russell 2013a, 110-40.

% The on-going study of the extended local limestone quarries will hopefully provide new evidence on the
transport and export of the stone through the harbours of Corinthia (Hayward pers. com.).

The images of several sailing ships have been preserved on the 4th-century CE glass panels found at
Kenchreai (Scranton et al. 1976, Dr.XVI-XVII, Figs.89-102). These images belong, however, to an idealistic
‘sacro-idyllic’ rendering of a monumental seaside or riverside city related, according to some, with the cult
of Isis (Scranton et al. 1976, 267-9), that cannot be in any way considered a representation of Roman
Kenchreai (of which the panels are much later) and are too stylized to provide any further information on
the form and size of these ships (Bruneau 1981, 116-8).
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Fig.3.86. Reconstruction of the harbour of Lechaion with colour indications of the various areas
approachable by ships of various capacities (drawing by the author).

ships. Finally, there is no evidence to any military use of Kenchreai.”* No shipsheds have

been located in the harbour and there are no references to any naval unit being stationed
there or using it as a base, even during the Hellenistic period when Corinth still maintained a

naval fleet.

3.3.4. The capacity and operation of the harbour
The ancient harbour of Kenchreai presents a quite simple and coherent configuration, with a
deep, although relatively small basin protected by wide and strong rubble breakwaters and

surrounded by continuous ashlar piers. As will be discussed below, the basin offered ample

7! Little has survived from Kenchreai’s defences. Pseudo-Skylax’s mentions a fort at Kenchreai in the 4"

century BCE (Periplous 55, but no archaeological remains of such an establishment have yet been located.
Some poor remains of walls on the Seaward Spur have been tentatively interpreted as parts of a
fortification wall by Scranton et al. (1978, 6-7) and Rife et al. (2007, 160), but the site might as well have
been left unfortified during the Roman period.
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space and depth for the accommodation and circulation of various types of ships, combining

a sandy beach with steeper rubble jetties and deep quays.

Harbour capacity and methods of using the harbours

According to the reconstruction of the Kenchreai basin (Fig.3.86), it could accommodate
ships of even great capacity, but cannot be considered a very big harbour in terms of its size.
The basin originally covered an area of about 32,000 m? and, according to the bathymetry, a
maximum of 45-95 ships of large, 100-230 ships of medium, 180-455 ships of small or 500-
2,000 ships of very small capacity could be accommodated in it. These numbers would have
been slightly higher, especially for ships of large and medium capacity, if we add 0.4-9 m of
depth to the basin, at its south-western part where the “dump” layer was created. It is,
however, questionable whether this would have made a big difference to the overall
capacity of the harbour and for a long period, especially since it appears that the “dump”

layer began to be created as soon as the Roman harbour started operating in the 1* century
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Fig.3.87. Reconstruction of the harbour of Lechaion with indications of its possible use by ships of
different size (drawing by the author).
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CE and was limited only to the harbour’s south-western corner. As with the other case
studies examined, the actual numbers of ships inside the harbour must have been much
smaller, since enough space would have to be left for safety reasons and for the circulation
of any kind of vessel. According to the reconstruction suggested in Figs.3.86 & 87, a
maximum of about 10 ships of large, 20 ships of medium, 25 ships of small and 30 ships of
very small capacity could be simultaneously accommodated inside the harbour basin. It is
very likely that only about five large capacity ships could enter the harbour and anchor there
without causing considerable trouble in vessel circulation (see below).

Anchoring was a method that could be easily employed in the harbour of Kenchreai.
The basin was deep enough and unobstructed by any natural or artificial features and could
accommodate large and small ships even at a close distance to the moles (Figs.3.87). A
potential drawback would have been the soft, sandy seabed, which could cause anchors to
drag during storms or gales, but the harbour was well sheltered by the two moles and only if
the wind was southeast, a rear occurrence in the region, would it push ships towards the
shore. But even if ships were uncontrollably dragged towards the bay’s centre they did not
run the danger of crashing on stone structures or rocks since the area was covered by a wide
sandy beach. Thanks to the steepness of the rubble moles, ships could anchor very close to
them for better protection and easily load/unload their cargoes using lighters. Anchoring
close to the moles would have, nevertheless, been potentially hazardous, due to the
presence of the rubble foundation, so ships would have to keep a safe distance and be firmly

. . 2
secured with multiple anchors.”

"2 The meticulous survey of the harbour did not locate any ancient anchors. This, however, should not be

surprising, since the survey and excavation was focused on the shallower areas where ships would not use
anchors, but any lost would also have been largely covered by the “dump” layer.
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Fig.3.88. The two different reconstructions of the Southern Pier, with indications of the
ships that could approach it. A: Reconstruction of the height of the pier and the depth of
the sea bottom according to the suggestion of Scranton et al. 1978, Pl.13. B:
Reconstruction of the height of the pier and the depth of the sea bottom according to the
hypothesis that the pier was at the same height as the Central quay (drawings by the
author based on Scranton’s plan).

The beach of Kenchreai, stretching between the two artificial moles, offered
adequate space for the beaching of a number of vessels (Fig.3.80). The 335-m long, sandy
and uninterrupted beach at the centre of the bay allowed a maximum of 22-40 ships of
large, 37-47 ships of middle, 47-57 ships of small or 74-167 ships of very small capacity to be
beached along it. The sandy seabed and lack of reefs, shoals or beachrock formations made
the approach and draught beaching even easier. Through this cargoes unloaded from ships
and lighters could easily reach the low quay and the 10-m wide seaside esplanade and be
stored in the city warehouses (Figs.3.85-6) or transported to other storage spaces in the city,
or even to Corinth and Lechaion. The area was protected by the northern ridge and the two
great moles from winds and spray (see below) and loading and unloading lighters and small
capacity ships would have been easy. This would also greatly assist the handling of cargoes
from ships of large capacity, which could, as noted above, anchor in the deep bay and at a
close distance to the beach and employ lighters. It is unlikely that beaching was practiced

around the moles, since the steep inclination of the rubble foundations would have
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prevented the accumulation of sand and the hard material used for their construction was
totally impractical for beaching.

Finally, thanks to the relatively great depth and steepness of the seabed in front of
the Southern Mole, a number of ships might have also used the structure as a dock. The
mole, however, has been severely distorted by subsidence and erosion and it is therefore
difficult to ascertain how many ships and of what capacity could dock there. The length of
the mole from the beach was about 120 m and could theoretically accommodate 8-15 ships
of large, 13-17 ships of medium, 17-24 ships of small or 26-60 ships of very small capacity. It
is unlikely that ships of large or medium capacity could approach the quay at the shallower
western end and only its eastern end could possibly allow some to dock on it, depending on
the width and slope of the rubble foundation (Fig.3.87). No mooring devices have been
located anywhere in the harbour. The external (southern) facade of the mole could not
probably accommodate any ships beyond vessels of very small capacity since, according to
the bathymetry, was too shallow and exposed. The Northern Mole was less steep and a strip
of beach or rubble most probably divided the quay from the sea, not allowing the docking of
any ship there, but its state of preservation is not good enough to ascertain its original form
and function.

The moles could have also facilitated the loading and unloading of heavier cargoes
like stone and marble. Thanks to the steepness of the rubble foundation and the existence of
the ashlar quays, which formed a wide and stable platform, there was enough space to set
and operate even large cranes in order to unload/load heavy cargoes from the ships docked
at the moles. The wide quays were also connected with the seaside esplanade running along
the bay and the road network of the city and its hinterland, allowing the easy transportation
of such cargoes.

Finally, the long sandy beach extending to the south of Kenchreai’s city and harbour
could also have operated as an auxiliary harbour, mostly for smaller ships. The straight
beach, although not very well protected from the sea, offered ample space for the beaching
of small vessels or the operation of a shipyard. No buildings have been located on the shore,
however, and the existence of a seaside necropolis show that the area was clearly outside

the limits of the ancient city.”®

7% Rife et al. 2007, Fig.2.
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Approachability and circulation

The single basin of the harbour of Kenchreai was a very convenient place for the approach
and circulation of vessels. It had a 140-m wide and more than 20-m deep opening, allowing
ships of every size to easily enter (Fig.3.86). At the basin’s centre ships of great capacity
could approach the shore at a distance of 30 m, ships of medium capacity at a distance of 20
m and ships of small capacity at a distance of 10 m (Fig.3.89). Around the moles, thanks to
the steepness of the rubble foundations, ships of large and medium capacity could approach
the shore at a distance of about 5 m and ships of small capacity at a distance of 2-3 m,
although these numbers are speculative, due to the poor preservation of the moles’ original
height and form (see above).

The circulation of ships in and around the harbour must have been very easy. With
the sea being deep enough and without any islets, reefs or shoals to hinder ship movement,
mariners could safely navigate the coast and enter the harbour directly through its wide and
deep entrance. Inside the basin, with deep waters reaching very close to the shore (Fig.3.89),
circulation was equally easy and ships could be accommodated either in the shallower
middle of the basin or next to the moles and navigate without considerable problems,
provided traffic was not too dense or that it was cautiously controlled by the harbour
authorities. However, the harbour, while adequately deep, was not spacious enough to allow
the accommodation and circulation of a great number of large capacity ships. Only few
vessels with a length of 30-40 m would have enough space to manoeuvre inside the basin
without hindering the anchoring and circulation of other smaller ships (Fig.3.87). In case of
increased ship traffic, such ships would have probably anchored in the open sea outside the

harbour.

3.3.5. The handling of ships and cargoes
Kenchreai can be considered, in a way, a ‘model’ harbour. Combining the qualities of a sandy
beach, a deep basin, a well-sheltered anchorage and a thoroughly organized urban

settlement with substantial storage facilities. It was a harbour fit for the efficient traffic of
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Fig.3.89. Cross-sections of Kenchreai’s Central Quay as it was in antiquity. A: Cross-section of the
whole harbour, according to the bathymetry supplied by Scranton et al. 1978 and with the
subtraction of 2 m of water. B: Cross-section of the beach in front of the Central Quay, according to
the stratigraphy trench (Fig.3.84) and with the addition of ships of different size (drawing by the
author).

ships and cargoes and could serve both large numbers of ships of every capacity, as well as

large quantities of bulk cargoes and travellers, as described by Dio Chrysostom.”**

Protection and exposure
Kenchreai was one of the best-protected harbour sites of the Aegean, thanks to the
selection of the site and the creation of the two moles. These were simultaneously
constructed and under the same scheme of urban planning and created a very safe basin
facing south-east and protected from the prevailing northern winds and shore swell by the
Northern Mole and from the potentially dangerous southern winds by the Southern Mole.
The size of the moles and their sturdy construction indicates that they not only created
spacious esplanades on top of them but were high and wide enough to protect the basin
from waves, winds and spray. The width of the rubble foundations also depleted the force of
waves before reaching the quays (the refraction principle) and secured the structures’
stability.”®

The main problem concerning adverse sea conditions in Kenchreai harbour must
have been its exposure towards the southeast. Although winds from this direction are not

common in the region, they could be destructive for the ships in the harbour, which would

either have to be secured well with anchors and cables, beach themselves within the basin

74 p.chr.37.8.

7% King 1972, 96-8; Morton 2001, 31-3.

244



7% Wwith written evidence being scarce it is difficult to verify if

or move to the open sea.
Kenchreai harbour was ever afflicted by any sudden storm like the one that brought chaos in
the harbour of Delos in the 2™ century CE and is described so vividly by Aelius Aristides.”®’
The “dump” layer and the concentrations of ballast stones discovered within the harbour
basin could be indications of lost ships, but they could have equally been remains of
discarded broken pottery and ballast lost during transportation or dumped as ships were

. The intense and uninterrupted use of the harbour

cleared from deficient materia
indicates that Kenchreai remained a safe and comfortable anchorage for ships between the
1% and the 3™ century CE and it seems that it was the earthquakes of the 4t century CE or a
gradual subsidence that caused the destruction of the great moles and left the basin

unprotected, leading to the final decline of the harbour and the city.”**

The handling of cargoes

Several suggestions can be made concerning the handling of cargoes within the harbour of
Kenchreai. If the beach was used by lighters only for unloading bigger ships, then something
between 600 and 1,670 tons (by considering that 74-167 lighters could use the beach, each
carrying 8-10 tons of cargo) could be landed on each lighter trip simultaneously. More
cargoes could be unloaded on the moles, especially the Southern one, and it would not be
irrational to suggest an extra 500-1,000 tons, depending on the size of the ships they could
dock there or the lighters that could use them. These numbers, of course, represent the
maximum that the harbour could handle in the ideal scenario that the highest possible
number of ships and lighters would be accommodated there. But whatever the amount of
merchandize reaching the shore was, how could it have been handled afterwards?

In contrast to Lechaion, Kenchreai has revealed large part of its harbour
infrastructures, which also include the massive warehouse complex, covering an area of
more than 4,500 m?. The fact that Kenchreai could be used, thanks to its location, both as a
terminal harbour for ships supplying Corinth and the Peloponnesian hinterland, as well as a

stop where cargoes were transhipped, is mirrored in the construction of these warehouses.

"*® Hohlfelder 1985, 84.

7 pel.Ar. Sacred Tales, D.32-7.

798 According to the distance of the ballast stone concentrations from the ancient quay (Fig.6.11) the area was
most probably on the ancient shoreline or even on dry land in antiquity and thus it is unlikely that it was a
place where ships could anchor and drop their ballast in the sea.

799 Stiros 1981; Rothaus et al. 2008.
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These were thoroughly planned in parallel units of 77 to 190 m?, divided into 2-4 spaces and
present a unique configuration compared to other Roman warehouse facilities.®® These
spaces are much larger than the earlier shoreline “magasins” of Delos (19-27 m%)®°* and
preserve no traces of any change of use or reorganization. Furthermore, the warehouses of
Kenchreai do not belong to buildings that could accommodate any other functions like the
peristyle commercial buildings of Delos. Their orientation and layout leaves little doubt that
goods were carried there directly from the sea, either from ships docked on the Southern
Mole and Pier or from lighters unloading larger vessels anchored in the harbour basin. The
warehouses offered ample space for a great amount of bulk cargoes: with an estimated
height of about 3 m they could accommodate at least 10,000 tons of merchandize of any
kind (amphorae or piled grain), although whether they would ever be filled with such a great
amount of goods is unknown. In any case their presence, as well as the thick “dump” layer of
discarded pottery in front of them, underlines the intensity of cargo handling in the harbour,
at least in the 1% and 2™ century CE. The relatively great distance between Kenchreai and
Corinth (11 km, about three times greater than the distance from Corinth to Lechaion),
probably contributed to the need to store goods in the harbour before a means of
transportation was available in order to move them to Corinth and Lechaion.®%?

A local marker must have also existed in Kenchreai, covering the needs of the
substantial settlement of the Roman period, as well as of the rural hinterland. The
excavations did not reveal formal agora, although an open space at the bay’s centre

803

probably operated as such (Fig.3.80).” " Notwithstanding the city’s development, mirrored

89 the local population was small and only

also in the number of the surrounding cemeteries,
a limited fraction of the goods reaching the city would have been sold and consumed there,
with the majority being diverted towards the metropolis or being reshipped. An important

consumer of goods at Kenchreai must have been the crews and passengers of passing ships,

80 The elongated and divided layout of each of Kenchreai’s storage units is not observed neither in the earlier

Delian commercial establishments (Karvonis 2008, 200-11), nor in the later warehouses of Ostia (Gros 2001,
115, 121), although the latters’ elongated plan is closer to the Kenchreai establishments. Similar two or
three-partite warehouses or shops have been found at Miletus and Marseilles (Hellmann 2010, Figs.380 &
397; Feuser 2020, 45-41, Abbs.11, 13-4). In the case of Miletus they formed part of the ancient peristyle
agora and in the case of Marseilles they were a simple row of warehouses or shops.

Malmary & Karvonis 2016, 174.

Salmon 1984, 31.

893 Scranton et al. 1978, 49-50, Fig.5.

89% Rife et al. 2007, Fig.3.
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whom the harbour city would serve on their way from north to south, east to west, or
towards Corinth. These would have required provisioning, but also wood, rope, and other

» 805

materials for the maintenance of ships. This “nautical economy must have greatly

contributed to the development of the ancient harbour.

3.3.6. Construction technology and planning

Thanks to the extended excavation and study of Kenchreai the development of the harbour
and the technology employed can be properly highlighted. A main characteristic of the
whole establishment is a certain degree of conservatism in relationship to the technology

806
d.

employe Although, as proven by the excavations, harbour works coincide with the

Augustan and Flavian period, the years that maritime concrete technology became common

87 The moles,

in the Mediterranean, no concrete was used in any of the harbour structures.
as well as the quays and even the piscinae were built according to the ‘Greek’ tradition with
ashlar quays and buildings erected on simple rubble foundations.®® In such a well-planned
new harbour city, where considerable effort was invested in order to create a comfortable
and well-protected anchorage, the choice not to use the most advanced technology of the
period appears puzzling. Could this indicate negligence or backwardness by the authorities,
particularly in a period where other harbours in the east, like Caesarea Maritima and
Alexandria, were being equipped with massive concrete structures?

Such a comparison between Kenchreai and other contemporary harbours is
misleading. Kenchreai appears to have been more of a practical, working harbour,
thoroughly serving the needs of the newly founded Roman colony of Corinth and of Roman
Greece in general, but not acting as a political statement of the imperial power and a lavish
maritime facade of a city, like a series of other harbours in the Roman Mediterranean did.®%
Although the reconstruction of Corinth was initiated by Julius Caesar,®*° imperial patronage

in the following century was relatively limited and considered a new centuriation scheme

under Vespasian and the construction of the city’s aqueduct by Hadrian and not the city’s

8 Gibbins 2001, 294-5.

Hohlfelder 1985.

Brandon et al. 2021, 223-30.

Rickman 1996; Blackman 2008b, 643-7.

Arnaud 2015a; Feuser 2020, 306-11.

App.Pun.20.136; Plut.Caes.57.5; Dio Cassius 43.50.3-5.
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harbours.®'! Concerning Kenchreai in particular excavation finds show that its construction
was slow and lasted for nearly a century.®*? It appears that local funds and engineers were
employed for the creation of the harbour and the introduction of the state-of-the-art
maritime concrete technology, requiring also the import of building material, was too
complicated and costly. The builders followed the known and very simple method of
creating a rubble foundation and building above it, a method less monumental but much
cheaper and practical. The result was an establishment that operated much more as a highly
efficient commercial station and much less as a monumental ora maritima (sea or maritime

813 The amount of pottery discovered in the “dump” deposit shows that the

coast) of a city.
arrangement of the harbour was very successful and served the transportation of large
amounts of merchandize from and towards the harbour for at least two centuries, before it

was rendered unfit for use in the 4™ century CE.

3.4. Conclusions

The study of the harbours of Delos, Lechaion and Kenchreai in relationship to ship capacity
and handling reveals a diversified and complicated image. Hellenistic Delos was an

814 .

integrated emporion not defined by walls and borders but by its long ora maritima,” its

several harbours operating in a parallel way, supplementing each other and being part of the

815 The function of Delos as an establishment where transit

dense urban fabric of the city.
and retail trade were the norm®®is confirmed by the study of the ways ships and their
cargoes could be handled in its harbours. Delos was, in a way, a port-of-trade without a port.
The local authorities or foreign benefactors of the holy island focused on creating and
embellishing the public space around the harbours, including lavish monuments and
commercial facilities, but not the harbour infrastructure per se, which remained surprisingly

poor, limited to a single mole and a line of quays, basically operating as retaining walls. This,

however, did not prevent Delos from expanding its commercial activities, the majority of

811 Kent 1966, n0.82; Romano 264-6; Paus.2.3.5 & 8.22.3.

Hohlfelder 1985, 84-5.

The term was introduced by the 4th-century CE Roman author Avienius as the title of his geographical poem
that drew information from much older texts, namely the 6" century BCE Massaliote Periplus. Cf. Purcell
1996, 273, n.32.

Purcell 1996, 274.

813 zarmakoupi 2018a; 2018b.

#1% Duchéne 1993, 125; Zarmakoupi 2018b, 33-4.
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which related to seaborne trade, and becoming to kowov EAAAvwv €umnodplov (the common

817 Merchants and mariners did not hesitate to approach the island by

market of Greece).
employing other methods beyond docking and seeking shelter inside a protected harbour.
Anchoring in the open and using lighters, beaching and selectively taking advantage of every
natural feature that could provide protection and essentially avoiding the entanglement of
enclosed anchorages were employed. The practice of transporting only a small part of bulk
cargoes on land and the need for ships to sail swiftly without delay, having already sold their
cargoes in the busy market could also explain the lack of harbour facilities.

Lechaion on the other hand, beyond its evident great size, was a rather problematic
harbour in terms of protection and depth. The Hellenistic harbour was no more than an
open sandy beach and a narrow estuary, prone to constant silting. The Roman harbour,
although improved by the impressive moles/groynes, remained basically an open shore
where most ships had to either anchor in the open or enter the narrow and shallow
meanders of the Inner Harbour. The important harbour was adorned with the monumental
ashlar moles and possibly a lighthouse too, but, despite their evident size and sturdiness, the
moles’ role in the sheltering and docking of ships remained marginal. Furthermore, there is
nothing to suggest that any important buildings were erected on the exposed coast and that
the maritime facade of Lechaion was accordingly not an organised market with commercial
facilities like Delos or Kenchreai. However, the rapid development of Roman Corinth into
one of the richest cities of Roman Greece with special links with the west through
Lechaion®® indicates that the harbour served its purpose well and that its simplicity was
balanced by its geographical position and proximity to the city. The openness and the lack of
natural limitations, especially at Lechaion’s Outer Harbour, allowed the accommodation of a
great number of ships that were not obstructed by natural or artificial features in their
movement.

Kenchreai was much closer to the image of an ‘ideal’ harbour described by Vitruvius
(5.12.7) as well as to the modern idea of a ‘good’ harbour than Delos and Lechaion, with a
firmly defined, deep and enclosed basin combined with substantial protective works and at
the same time with continuous quays and large, well-organized storage facilities, all within

the framework of a thoroughly planned urban space. The method employed for the

87 paus.8.33.2.

818 5almon 1984, 139-52; Chaniotis 2018, 313-4.
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construction of the harbour was relatively simple, yet adequate and successful: in a natural
bay, protected from the prevailing winds by its orientation and small promontories, two
great moles were constructed with the simplest and cheapest method available, i.e. by the
accumulation of stone rubble on the seabed and the subsequent construction of a
continuous ashlar quay on dry land. Extended storage facilities were carefully planned and
erected to accommodate large amounts of merchandize. The harbour could thus be defined
as an impressive and substantial, yet not a monumental space. But this lack of
monumentality and the application of less advanced technology did not mean that the
harbour did not operate successfully. Archaeological data clearly show that Kenchreai
became a busy commercial centre and flourished as a harbour city between the 1* and the
3" century CE, serving the overseas trade of Corinth and of Roman Greece. In other words
functionality was Kenchreai’s main asset. The ‘mundane’ and less impressive planning of the
harbour compared to other monumental contemporary harbours should not be taken as a
sign of backwardness but as a sign of practicality and efficiency, according to which simple,
pre-existing and well-known methods were employed to create a safe anchorage, at the
same time taking advantage of the natural configuration of the area. The main limitation of
the harbour of Kenchreai - its relatively small size - was dictated by its geographical
configuration and thus the harbour must have been unable to accommodate many large

capacity ships, which in turn would have to anchor in the open and use lighters.
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4. Discussion: harbours in context

The basic methodological premise of this study is, as often underlined in the previous pages,
the combined analysis of ships and seamanship vis-a-vis harbours of the Hellenistic and
Roman Aegean. The results from this analysis were presented in the last two chapters: first
the typology, size, draught and tonnage of ships, as well as the different possible methods of
handling them and their cargoes were examined. This was followed by the reconstruction of
the form of the three case study harbours and of their capacity to receive and handle ships
and their cargoes and the scrutiny of the methods that could be employed for this. Through
these tasks the actual possibilities and limitations of these harbours in relation to ship and
cargo traffic were demonstrated and their variability as natural and human spaces was
underlined. Now a broader, comparative analysis of the case studies as well as of other
related harbour sites and a contextualization of their function and role within the wider
contemporary Mediterranean world will be undertaken. In the following pages the data
collected and generated in the previous chapters will be incorporated in a more inclusive
discussion on ship capacity and the operation of contemporary harbours, the technology
employed in their construction, issues of patronage and planning, their role as connecting

hinterlands and forelands and finally their development during the period discussed.

4.1. Harbour size, configuration and ship capacity

The fundamental characteristic concerning the function of Hellenistic and Roman harbours is
their general configuration and layout, features that fundamentally dictate the harbours’

capacity in terms of ship accommodation.
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Type/capacity Harbour Area covered
Exceptionally large harbours Alexandria (Great Harbour) 2,200,000 m?
Portus (Claudian basin) 2,000,000 m?
Puteoli (outer basin) 1,350,000 m?
Piraeus (Kantharos) 800,000 m*
Puteoli (inner basin) 600,000 m”
Large harbours Antium 300,000 m”
Marseilles 285,000 m?
Ephesus (Roman harbour) 250,000 m”
Halicarnassus 225,000 m?
Portus (Trajanic basin) 223,000 m’
Puteoli (Portus Baianus) 200,000 m”
Mytilene (northern harbour) 193,000 m”
Ephesus (Hellenistic harbour) 190,000 m”
Patara (outer harbour) 180,000 m”
Centumcellae (outer harbour) 118,000 m”
Lechaion (inner & outer harbour) 93.500-164,000 m*
Rhodes (commercial harbour) 100,000 m”
Myndos (eastern harbour) 100,000 m”
Knidos (commercial harbour) 100,000 m”
Medium harbours lasos 97,000 m?
Kos 90,000 m®
Mytilene (southern harbour) 88,000 m’
Frejus 85,000 m’
Lepcis Magna 85,000 m’
Caesarea Maritima 80,000 m’
Samos 66,000 m°
Amathus 58,000 m®
Carthage (commercial harbour) 56,000 m’
Small harbours Pompeiopolis 44,000 m*
Chersonissos 42,000 m?
Alexandria Troas (inner harbour) 45,000 m*
Side 36,000 m®
Delos (all harbours) 34,000 m*
Elaia (enclosed harbour) 33,000 m’
Kenchreai 32,000 m?
Centumcellae (inner harbour/Darsena) 31,000 m?
Patara (inner harbour) 28,000 m’
Miletus (Lion Harbour) 27,000 m*
Alexandria Troas (outer harbour) 24,000 m*
Ostia 20,000 m®
Thasos (commercial harbour) 25,000 m”
Miletus (Theatre Harbour) 13,000 m*
Phalasarna (outer and inner harbour) 5,000 m”

Table 4.1: Approximate size of various Hellenistic and Roman harbours of the Mediterranean.

Beginning with the issue of size, Table 4.1 documents the size of various harbours in
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Fig.4.1. Comparative plans of the three case study harbours as they were in
antiquity and placed in the same scale (top: Delos’ Main and Merchant Harbours,
middle: Lechaion, bottom: Kenchreai (drawing by the author).

the Hellenistic and Roman Mediterranean, as these are known through archaeological and

geomorphological research, including the three case studies. The former appear in Fig.4.1 in
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Fig.4.2. The evolution of the ancient harbours of

based on their size and capacity Miletus (Briickner et al. 2014, Fig.10).

and it is quite possible that, much

like the case of ship categorization (see 2.1), none ever existed. Harbours are regularly but
vaguely mentioned as ‘good’, especially by geographers like Strabo,®!° but their actual size or
capacity is never stated. A division that is suggested here is that harbours with a size of up
to 50,000 m? can be considered small, harbours between 50,000 and 100,000 m? medium
and harbours above 100,000 m? large, with the exceptionally large harbours being above
500,000 m? (Table 4.1). This division remains largely conventional due to the
aforementioned lack of written evidence. It nevertheless highlights a significant distinction

between the large, terminal harbours serving the trade of bulk cargoes like grain and thus

9 The term gUAipevocg (with a good harbour) is commonly used by Strabo to describe a good harbour, in contrast

to the term dAipevog (harbourless): e.g. “Hv 6g moALg euAipevog n Mupacog” (9.5.14); “MoAelg & €mi BaAdttn
pHEv TV Aativwv eiol td te "Qotia, TMOAG AAipevog Sl TtV mpooxwowv Av O TiPeplg mapaokeudlel
TANPOUEVOG €K TIOAAQV Totap®v” (5.3.5); ” Asltepov 6& TO dAipevov katd to mAelotov Kal T tolg Bvtag
AMpévag peydhouc ivat kal Baupactolc “ (6.4.1). A rarer term is the adjective ayxBadnc (very deep), used by
Pausanias when he describes the harbour of Larymna in Boeotia: “ Aiunv 6¢ odioiv €éotv ayxpabng” (9.23.7).
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Fig.4.3. The ancient harbour and coastline evolution of Elaia (Seeliger et al.
2018, Fig.9).

playing a greater role in long-haul networks and receiving more attention in terms of funding
and harbour works (e.g. Alexandria, Portus) and the smaller, ‘secondary’ harbours serving
minor networks and populations (e.g. Miletus, Elaia) or even local urban districts (e.g. Delos).
The interplay and relationship between these different types of harbours will be discussed in
the following pages.

Local geomorphology greatly influenced harbour size. Many harbours of the Aegean
islands and of the coasts of mainland Greece, where the natural fragmentation of the rocky
shoreline is common and there are few large rivers with extended estuaries or lagoons, have
a very limited size and few exceptions go above 100,000 m? (Piraeus, Lechaion, Rhodes). In
Asia Minor, on the other hand, a series of natural estuaries allowed the operation of large
harbours (Ephesus, Patara’s Outer Harbour) alongside smaller ones (Elaia, Miletus’ Lion
Harbour, Side). Finally, areas that offer few naturally protected anchorages but were related
with extended, fertile hinterlands and large populations (Levant, Italy, Northern Africa; the
“harbourless” regions described by Strabo) were equipped with some large, artificially
enhanced harbours (Lepcis Magna, Alexandria, Caesarea Maritima, Portus, Puteoli).

Concerning the three case study harbours, these present great variability concerning
their size, as well as their fragmentation into numerous basins and anchorages (Fig.4.1). In

the case of Delos each independent harbour/anchorage did not exceed the size of 26,000 m?
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(Southern Anchorage) and some even
covered areas as small as 600 m’
(Gourna), making the whole island a
rather small integrated harbour, even
when all anchorages and harbours are

combined (c.34,000 m?). Lechaion, on

the other hand, is the largest of the
three case studies and one of the
largest harbours of the Aegean in
general, thanks to the combination of
the spacious Inner and Outer
Harbours (93-164,000 m?). Kenchreai
is the only case study with a simple,
single harbour basin, its size

determined by the two natural

tori h d b th
Fig.4.4. Plan of the city and the harbour of promontories, — enhance y €

ancient Ostia. The shading represents suburban rubble moles (c.34,000 mz). It is
settlemtnt area revealed by the recent ]
geophysical survey (Keay 2012b, Fig.2.6) noteworthy that, although Kenchreai

and Delos harbours have a very
similar size, their configuration is
totally different, with Delos being a
series of mostly open basins and
anchorages and Kenchreai a single,
well-sheltered and deep one. This
LA\ ¢ different configuration greatly
influenced the capacity and operation
of these harbours, as will be shown

v below.

Seen in a wider perspective
Fig.4.5. Plan of the city and the harbours of ancient certain similarities concerning the size
Patara (Kocak 2019, Fig.2). . .
(kog 9-2) and configuration of the harbours

studied here and other harbours around the Mediterranean can be noted. Starting with
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Hellenistic harbour

Roman
harbour

Fig.4.6. Plan of the city and consecutive harbours of Hellenistic-Roman Ephesus (the names
of the harbours added by the author; Landstdtter 2016, Abb.22).

Delos, it presents similarities with the harbours of Miletus (Figs.3.3 & 4.2). Both cities were
served by several natural harbours and anchorages dispersed around their urban fabric.
These were related to various quarters or acted as auxiliary harbours to the main one (in the

820

case of Miletus the Lion’s Harbour).” Much like in Delos, there were few harbour works in

Miletus,®*! whereas the wide and open beaches outside the city’s walls were also used by

822 Another similar site is Elaia, the

ships (the Kalabak Tepe and the Humei Tepe harbours).
harbour of Hellenistic Pergamon, where an enclosed artificial and fortified harbour of 33,000
m? operated next to an open one, the former little more than a straight shallow beach, much
like Delos’ Merchant Harbour and most likely serving the commercial needs of the city
(Fig.4.3).823 Multiple harbours also operated in Rhodes, where the natural bays of the city’s

northern coast were enhanced by long moles and protected by fortifications, creating a

massive harbour complex (the combination of the harbours of Hellenistic Rhodes could

#29 Briickner et al. 2014; Feuser 2020, 31-3.

81 Recent geoarchaeological surveys showed that an artificial mole, on which also the lions’ statues stood,
protected the entrance to the Lion’s Harbour, leaving a 20-30 m-wide entrance (Briickner et al. 2014, 82-3).
The exact dating, however, as well as the original form of the structure remains largely unknown.

82priickner et al. 2014, 91-2. In the case of the Humei Tepe harbour the presence of gates in the city wall and
commercial buildings facing them indicate important harbour activities.

83 pirson 2014; Seeliger et al. 2018.
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reach of up to 400,000 m?).%%* Rhodes’ harbour was, nevertheless, much larger and better
organized than Delos or Miletus, equipped with substantial harbour works and a large
military harbour. Unfortunately due to later development and constant use, the operation of
the Hellenistic and Roman harbours of Rhodes, especially concerning their commercial use,
remains largely unknown.?? In general the harbours of Delos, Miletus, Elaia and Rhodes,
despite their differences, had all taken advantage of every natural feature (bays, beaches,
promontories) and had used, enhanced or created multiple anchorages, which had allowed
their successful operation as thriving centres of commerce and shipping.

Lechaion comprises a very particular case study, due to the combination of the two
different harbours and remains a rather rare case, even when compared with other estuary
harbours like Ostia (Fig.4.4), Patara (Fig.4.5), Utica, or Roman Ephesus (Fig.4.6). In Ostia the
river harbour had the form of a simple wider meander, extended and maintained deep by
copious dredging,®® whereas in Patara the outer harbour was a spacious delta gulf that was
gradually blocked by seaward siltation and tsunami action but never totally silted.?*’ The
harbour of Utica was also a large delta bay similarly blocked by inland siltation, gradually

d.8%8 The harbour of Roman Ephesus, on the other hand, despite being

turning into a peatlan
an enclosed basin communicating with the sea through a narrow channel, quite like
Lechaion’s Inner Harbour, was not an actual part of an estuary but a coastal ‘dead-end’
marshland, barely kept operable by copiously dredging the communication channel and the

829 | echaion’s Inner Harbour was also kept in operation thanks to dredging, but its

basin.
configuration changed little through the centuries and was never actually blocked by natural

causes.

82% Blackman 1999; Filimonos-Tsopotou 2004, 46-70.

Manousou-Della 2009.

Salomon et al. 2016.

87 Unlu et al. 2014; Kogak 2019.

828 Delile et al. 2015b, 301-2, Fig.7.

Kraft et al. 2011, 32; Steksal 2014; Feuser 2020, 115-6, Abb.51.

825
826

829
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Fig.4.7. Plans of the harbours of Halicarnassus (left; Ozdas & Kizilda§ 2019, Fig.1d) and Kos (right;
Bouras 2014, Fig.2).

Evidently the harbour that had the simplest and most common configuration was
Kenchreai (Fig.3.80). The single-basin, naturally protected, deep, sandy cove was a common
occurrence in many harbours of the Aegean and Asia Minor, like Halicarnassus, Kos, Samos

80 This is clearly due to the similar geomorphology of the coasts of the

or Mytilene (Fig.4.7).
Aegean, where such coves are found everywhere. Contrary to the abovementioned harbours
Kenchreai belongs, however, to the small harbours of this type (Table 4.1) and never
extended beyond the two natural promontories, which were enhanced by the two rubble
moles.

In terms of depth the case study harbours present a similar variability as their size
and form. Harbour basins range from areas more than 20 m deep (Delos’ Southern
Anchorage and Kenchreai) to extremely shallow ones (Delos’” Main Harbour, Lechaion’s Inner
Harbour). Siltation was the major factor of such depth fluctuations and even of size change
in Delos and Lechaion, as well as in many other contemporary harbours like Ostia,

1 . .
81 As a local phenomenon, however, siltation

Marseilles, Ephesus, Utica or Lepcis Magna.
presented great regional variations, whereas the application of costly and complicated
dredging was uneven.®*? Concerning the case studies in Delos, siltation appears to have
affected the Main Harbour®® and not the other ones, since they were open to constant

currents and waves that prevented the accumulation of land and sea sediments on the

0 Simossi 1991; Bouras 2016, 308-9; Theodoulou 2017; Ozdas & Kizildag 2019.

! Mohrange & Marriner 2010; Wilson 2011b, 51; Delile et al. 2015b.

*? Giaime et al. 2019.

83 Desruelles 2004, Fig.115; Dalongeville et al. 2007, fig.8; Desruelles et al. 2007, Fig.5; Desruelles & Hasenohr
2018, 44.
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coast. Similarly, at Kenchreai
sedimentation remained minimal, as
observed during the excavations of the
harbour basin, most likely thanks to the
thorough selection of the site and the
careful planning of the moles.®** Lechaion
is the harbour most afflicted by seaward

and inland siltation, its depth constantly

changing, both in the Outer, as well as the Fig.4.8. Tufa substratum scouring marks from the
835 Roman dredging operations at the harbour of Naples

The latter witnessed a . .
(Morhange & Marriner 2010, Fig.4A)

Inner Harbour.
steady depletion of its depth by the

constant accumulation of inland silt, leading to a gradual abandonment of some basins and
the substantial dredging of others in the 4™ century CE, as shown by archaeological,
geophysical and written evidence (see 3.2).8%

Although, as noted above, siltation and the subsequent dredging have been major
factors of change in many Mediterranean harbours like Utica, Ostia or Ephesus (where the
open-shore Hellenistic harbour had rather swiftly become an enclosed basin; Fig.4.6), it is
difficult to compare the actual rate of change between different harbours, mainly due to the
lack of precise data concerning each harbour’s original depth. Some observations can,
however, be made. In harbours where siltation was minimal thanks to the nature of the
area’s geomorphology (e.g. in Mytilene, Kos and Halicarnassus, ancient harbour basins that
are still operating today with minor changes; Fig.4.7) and where harbour works did not
operate as ‘sand traps’, depth must have remained relatively stable, as the case was at
Kenchreai and Gourna. Many other harbours, however, especially in Italy and Asia Minor,
were connected with estuaries creating a dramatic inflow of sediments, much like what
happened in Lechaion, and requiring dredging to operate.®’ In Portus and Ostia (Figs.2.20 &

4.4) coring has shown that the basins and the canals were kept up to 6-8 m deep by constant

and extensive dredging, in order to allow the accommodation even of exceptionally large

84 Hohlfelder 1985, 84.

835 Repousis et al. 2015.

836 IG, IV, 209 (cf. Kent 1966, 164, Pl.42; Rizakis et al. 2001, 315-6). Kolaiti et al. 2017, 116; Gingor & Lovén
2018, 43, Fig.5; Riddick et al. 2021.

Despite the fact written sources clearly document the common application of dredging (Blackman 2008b,
662-3; Wilson 2011b, 51), its results unfortunately seldom appear in geoarchaeological surveys.

837
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88 Such drastic and costly dredging operations are justified by the need to keep

ships there.
the harbour operable and thus secure the provisioning of the capital and its hinterland and
must have required the generous funding of the imperial environment. In Marseilles and
Naples, on the other hand, dredging appears to have only affected the coastal zone by using
simpler methods and to have been limited to a depth of 30-50 cm (Fig.4.8).%*° This would
have facilitated the approach of small capacity ships and lighters to the quays but not of any
larger vessels. In other harbours such as Miletus or Elaia geophysical research showed no
traces of dredging whatsoever. Especially in Elaia the enclosed harbour originally had a
depth of just 2.5 m and the open harbour a depth of 1.5 m and both were silted by the end
of antiquity. ®*° Finally, in harbours like Ephesus and Side, where dredging has been
confirmed by written sources, no corresponding evidence has yet been retrieved by

geophysical surveys and excavations to verify the extent and method of dredging.®* |

n
general, the harbour environment of Hellenistic and Roman harbours appears to have been
a very unstable and constantly changing one and dredging was not always a choice, probably
due to its cost. Ships must have therefore developed various alternative methods to use
them, as we will see.

The capacity of the case study harbours to accommodate ships corresponds directly
to their size and depth and their changes, with minor oscillations. The similar dimensions
and depth of Delos (if the use of the larger and deeper Southern Anchorage is also included)
and Kenchreai gave them an equally similar ship capacity, as illustrated in Table 4.2.

Lechaion, on the other hand, despite its great size, remained a predominantly shallow

harbour, even if one considers the scenario that the Outer Harbour was originally deeper

Large capacity Medium Small capacity Vary small
capacity capacity
Delos 47-86 125-240 219-496 567-2,062
Lechaion 54-114 205-545 455-1,144 1,510-8,712
Kenchreai | 49-95 100-230 180-455 500-2,000

Table 4.2: Comparative estimated capacity of the three case study harbours in terms of
maximum and minimum number of anchored ships they could accommodate.

838
839

9 seeliger et al. 2018, 10-1.

841

Boetto 2010, Fig.11; Salomon et al. 2016, Figs.5 & 8.
Hesnard 1994, 209-10; Giampaola et al. 2005, 60; Giaime et al. 2019, 145.

On the dredging of Ephesus see Tac.Ann.16.23 and IVE, VII.1, 3071. On Side see Stillwell et al. 1976, 835.
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and fairly protected from coastal siltation. With the Outer Harbour being exposed and
constantly influenced by strong and unpredictable siltation its ability to accommodate large
to medium capacity vessels was significantly limited. It was ships of small and very small
capacity that could easily approach areas of any depth and, more importantly, enter the
well-protected waters of the Inner Harbour. Kenchreai presented the best conditions for
ship accommodation, thanks to the basin’s great depth and thus had a slightly improved
capacity to accommodate ships of large capacity (3.5% compared to a 2.9% of Delos and a
1% of Lechaion).

The actual capacity, however, of the harbours discussed here, as well of all
contemporary harbours was a much more complicated issue, related not only to size and
depth but also to the needs for circulation and handling of ships and cargoes and the actual
presence of large numbers of seagoing ships there. A major factor that would make ships
avoid entering certain basins would have been the availability of other, possibly less
protected but easier to approach, spaces in close proximity. In the case of Delos the small
and exposed ‘secondary’ harbours of Skardanas and Gourna gave ships the possibility to
tramp between them (see below) and avoid using potentially dangerous narrow passages
such as the channel between the Rematiaris islets and the coast. This allowed mariners to
bypass the tedious handling of merchantmen within basins, especially the Main Harbour that
served other types of ships too like lighters and galleys. Such a possibility was theoretically
offered also by Lechaion’s Outer Harbour, but the latter was shallow and almost totally
exposed and anchoring there would have little difference than anchoring in the open sea,
groynes offering little protection from western winds and coastal drift. The much better
protected Inner Harbour, although it could accommodate very large numbers of ships (at
least of small and very small capacity ones), had the disadvantage of being fragmented into
smaller basins divided by narrow channels. Contrary to other estuary harbours like Ostia and
Roman Ephesus (Figs.4.4 & 6), which basically consisted of large, single basins, the
circulation of any kind of ship in the numerous basins and channels of Lechaion’s Inner
Harbour, which also most likely had variable depths due to different sedimentation rates,
would have been complicated and would have to be regulated and assisted by the harbour
authorities. It would nevertheless be ideal for all smaller ships that could easily find shelter
there. Finally, Kenchreai’s capacity must have also been affected by the need to allow the

movement of ships from and towards the deep but single harbour entrance and to regulate
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their stationing in the basin. The harbour’s main problem would have been the need to
arrange ships of medium and large capacity in a rather small basin and close to each other.
Harbours had a maximum or theoretical capacity and a functional one. Although the
number and tonnage of ships using a harbour simultaneously is difficult to calculate due to
the seasonal fluctuations of ship traffic as well as of the harbour’s depth (see 2.1.4), a rule of
thumb can be suggested and has already been used in the preceding discussion over the
case study harbours: by allowing enough space for ships to move, anchor and maintain
safety distances from each other and from the coast, | would propose that the actual
capacity of harbours would be roughly half their notional maximum one (i.e. the total
number of ships that could fit or rather be cramped inside harbour basins in very close
proximity, allowing no space for circulation and manoeuvring), at least concerning seagoing
vessels. This is based on roughly multiplying the space occupied by a ship in square metres
(Table 2.2) by two, a space allowing just enough room for ship handling and circulation and
representing a maximum functional capacity of basins as ship havens. However, in certain
cases we should not exclude the possibility that ships would have anchored in harbour
basins or berthed on docks lined next to each other, whenever conditions imposed that, as

seen in the ships of the harbour of Olbia in Sardinia (Fig.2.21)%*

and as would happen in
some early modern harbours t00.5*® Such practices would potentially raise overall harbour
capacity when needed, provided there was proper management by the harbour authorities.
Whether mariners would nevertheless venture into complicated manoeuvres instead of
taking their chances with anchoring in the open is doubtful. Both methods could have been
employed but for different purposes: berthing inside a harbour and close to quays and other
vessels was ideal for long-term protection or maintenance whereas anchoring in the open
remained the best choice for stopovers and for ships generally spending less time in any
given harbour. The use of harbour facilities was also, as documented in various inscriptions,
subject to fees and taxes and it would be another reason why ship captains would avoid it if
possible.

But in order for ships to be accommodated by any harbour these had to be actually

present there. This was subject to three main factors, the sailing season, the need to

exchange goods and the location of harbours on specific commercial routes. Ship traffic in

2 D’ Oriano 2002, 1255-7, Fig.5; D’ Oriano & Riccardi 2004, 89-90.

83 Delano Smith 1979, 365.
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the ancient Mediterranean peaked in the summer months, thanks to better weather
conditions and favourable winds and it would be more likely during these months to find

844

most of the merchantmen visiting various harbours.”™ To this ship traffic galleys should be

84> Recent

added, since these were the exact months they could operate more successfully.
studies have suggested that the sailing season was much longer than previously thought and
even in harbours with intense activity ship arrivals could have occurred during a longer
period (April-October) or even during winter, especially in areas where harbour networks
existed (e.g. central Italy and Southern France).®*® Shorter trips to nearby destinations would
also be feasible, especially for smaller ships, easier to man and handle too (e.g. between the
islands of the Aegean or along the coasts of Asia Minor and Italy).2*’

Equally significant concerning ship traffic in harbours was the provisioning of cities
and their hinterland: large urban or rural populations (e.g. Rome) would have naturally
required more imports in terms of foodstuff than small ones (e.g. the inhabitants of many
Aegean islands), provided their needs could not be covered by the local production.
Consequently, more or larger ships carrying them would have frequented the harbours
serving such territories. Similarly, an extended hinterland would have generated more
agricultural products to be exported and thus more ships would have to be employed,
although this would have been common mostly in areas with surplus production like Egypt
or Northern Africa. Local provisioning needs would have also temporarily increased when
army forces were present, or even when large numbers of workers and enslaved people
were employed in construction works, additionally requiring the import of building

88 Finally wealthy local elites could have contributed to the import or export of

materials.
products, both as consumers (especially of luxury foodstuff), as well as producers who

invested their resources and stimulated local production (e.g. the Capuan families who

4 Arnaud 2005, 16-23.

Pryor 1995, 210-1.

Beresford 2013, 12-3; Robinson et al. 2020, 117-9.

Xenophon gives a vivid description of the intense ship traffic of small capacity ferries and fishing boats
moving between the islands of the Aegean around 390 BCE: “(Teleutias) captured great numbers of fishing
craft and ferryboats full of people as they were sailing in from the islands” (Hel.5.1.23).

The mobility of specialised craftsmen as well as enslaved people employed in great building projects was
common in antiquity, as written evidence show (Burford 1965, 22, 31-3). Although local population could
supply personnel for such projects this does not mean that local artisans would abandon their stable work for
occasional projects and contractors would regularly seek for workforce abroad. Skilled or unskilled workers
and enslaved people would naturally raise the needs of local markets for provisioning. For an example of the
costs and personnel employed in a large building project of the Roman period see Janet Delaine’s study on
the logistics of the construction of the Baths of Caracalla in Rome (Delaine 1997, 219-22).
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possessed large estates in Crete and exported their products to Italy during the Augustan
period).2*

Despite, however, the constant needs of cities, especially the larger, ‘consumer’ ones
like Rome, Corinth or Ephesus®° for imported grain and other victuals, it should not be taken
for granted that all of their needs were covered via sea transportation. ‘Secondary’, smaller

851

or short-haul networks would have also supplied cities in a great extent,””" whereas the local

hinterland played also an important role, improving the cities’ self-sufficiency. Even very

82 |n the

small islands like Delos could still cover large part of their needs by local production.
case of imperial Rome, on which more evidence is available, even if we consider the unlikely
scenario that all victualing was done via Portus, it has been calculated that the annual needs
of the city would have required an average of about 1,807 ships of 150 tons each®? that
could be easily accommodated at the same time in the 2,000,000 m? of the Claudian basin of
Portus. The harbour offered enough space for more than 3,000 large capacity ships, without
including the nearby harbours of Ostia, Centumcellae and Puteoli,®** but it is very doubtful
that such numbers of ships were ever simultaneously present there. This most likely reflects
Tacitus’ report that 200 commercial grain carriers were sunk in the same harbour by the

sudden storm of 62 CE.®*°

The incident is described as devastating, indicating that the
majority of the grain fleet was present and lost. If this is true, then the actual number of
cargo vessels accommodated even in the largest harbours of the period was only a small
fraction of their maximum capacity. The festive arrival of the Alexandria grain fleet in the
beginning of each summer in Puteoli (see also 2.1.4),%° although a politically important
event, displaying to everyone that the government had secured the grain for the year,
should not be taken as proof that all grain ships arrived at once and that all came from

857

Egypt.”’ The fact that the destruction of the ships in Portus and a contemporary fire in the

harbour of Rome did not trigger famine and civic unrest shows not only the efficient crisis

9 Gianfrotta 2011, 191-2.

Morley 2007, 577; Temin 2013.
Hopkins 1983, 94-6.

Rathbone 1983, 46; Reger 1994, 51-3.
Brandt 2005, 34.

Schorle 2011, 97-9; Keay 2012b.
Tac.Ann.15.18.

Sen.Ep.77.1-2.

Keay 2010.
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management reflexes of the Roman administration but also the existence of alternative
sources of provisioning.

Furthermore, the fact that ships did visit certain harbours for provisioning and rest or
to have their cargoes sold without unloading them (the deiyua practice), does not mean that
they would have necessarily used local harbours and not briefly anchor in the open sea to
save time and avoid entanglement in secluded spaces (see below). Even in terminal harbours
like Antioch, Alexandria or Rome, there is no indication that these would ever reach the
limits of their capacities in terms of ship numbers. As described above, in such harbours
which bordered large and fertile hinterlands like Latium and Egypt local production and

858

victuals were transported also via land routes, rivers, and canals.”" Finally harbours located

on specific commercial routes would be more likely to be visited by merchantmen, which
would either use the local markets and/or make necessary stops for provisioning or rest.®>
Thus the actual ship traffic of all harbours would have been fluctuating and dependable on a

series of periodical or unforeseen local conditions.

4.2. The methods of using the harbours

As we saw in Chapter 2 ships of the Hellenistic and Roman period were quite advanced and
well equipped and their crews agile enough to use a variety of methods when they
approached coasts and harbours (docking, beaching and anchoring in the open). Further
assistance could be offered by the application of towing, sounding and piloting. How did
these methods, however, fit into the context of the case study harbours as well as other
contemporary harbours of the Mediterranean?

Docking, a method widely diffused in modern ship handling, was not an operation
easily employable in the harbours studied here, for the simple reason that, according to our
current knowledge, there were very few docks able to accommodate seagoing ships berthed
directly on them (see also 2.5.1). In Delos the long quays around the Main, Merchant and
Skardanas harbours, were built on dry land and were separated from the sea by a strip of
sand or rubble and could not be used for docking. The island’s only actual dock was in most
probability the Gourna quay, erected in a depth of more than 5 metres, allowing even ships

of large capacity to berth there (Fig.4.9, top). In Lechaion it was the two moles of the Outer

88 Boetto 2016; Archibald 2016; Moreno Escobar 2021.

89 Malkin et al. 2009; Malkin 2011; Bouras 2016.
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Fig.4.9. Schematic plans of the possible use of Delos’ Gourna quay (top) and of Lechaion’s moles
(bottom) by ships of medium and large capacity (drawing by the author).

Harbour that could operate as docks. Built, most likely, by casting blocks from the surface,
they had, at least in the early period of their use, adequate depth around their seaward ends
to accommodate ships of even large capacity (Fig.4.9, bottom). Kenchreai does not seem to
have ever been equipped with any proper dock of any kind, although docking might have
been employable at the ends of the moles, thanks to the steepness of the rubble foundation
and the depth of the seabed there (Fig.3.80).

Even if docking were employable at the abovementioned sites, these would have
been hardly favourable places for ships since they were totally exposed to the sea (Gourna,
Lechaion) and in the case of Kenchreai too close to the harbour’s entrance, which had to
remain free to allow ship circulation. Any change of wind could potentially cause docked
ships, especially laden, bulky freighters, to crash against the ashlar walls or on the rubble
foundation of the moles if their anchor cables were severed. Although experienced mariners
must have been adept in reading the weather and securing their vessels accordingly, the
unpredictable weather conditions in the Mediterranean and especially in the Aegean®®°
could easily endanger vessels, as the destruction of the ships in Portus in 62 CE and in Delos
around 150 CE shows (see 2.5.1). Keeping the vessels secured by employing tackles and

anchors and maintaining safe distances would have been an additional nuisance to mariners.

The alternative method of berthing at a small distance from the docks, with anchors securing

80 Beresford 2013, 63-90.
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the seaward end of the ships, a practice that was probably employed in the harbour of
Lepcis Magna (Fig.2.29) and is described by Appian for Z”d-century BCE Carthage,®*" appears
a more practical solution. Nevertheless in none of the case study harbours, have any proper
mooring stones or even wooden posts been discovered, despite their thorough
investigations on land and underwater.

It should however not be taken for granted that docking was not practiced at all in
the harbours studied here, as well as in other contemporary harbours. The common use of
gangplanks on the ships of the period (see 2.4.2) shows that berthing on docks of some kind
was something ships would regularly do. The Gourna quay was most probably constructed to
serve such a purpose (Figs.3.30 & 4.9), especially for ships arriving from the east and serving
as the harbour of the Stadium District, an important quarter of late Hellenistic Delos.®®?
However, the fact that no mooring stones were discovered around the structure indicates
that ships would not dock there for long, but that they would spend short periods there
before moving to safer anchorages. They could also easily move to a small distance in the
open sea where they would cast their anchors and avoid the danger of crashing against the
quay or the rocky shore of the island. Such ‘short-term’ docking would fit perfectly with the
operation of Delos as a retail centre where cargoes were sold with only parts of them being
unloaded, as well as a transit harbour and a necessary re-victualing station of ships and their
crews and passengers.®®® The situation would have been similar at the great moles of
Lechaion, but their distance from the shore and the local settlement would have made the
circulation of cargoes and people difficult. Furthermore and contrary to Gourna, where the
island of Delos offered some protection, Lechaion’s moles had no protection whatsoever
from the prevailing northern winds and even if ships used them for short periods they would
have had to move to the open or to other anchorages when weather picked up. But even
though the docking facilities in Delos and Lechaion offered limited protection and could
accommodate relatively few ships (Table 4.3), the possibility of unloading/loading cargoes
easily and fast from proper docks would have been very important for at least some ships,

even if they would have to be relocated in case of bad weather.

81 App.Pun.14.96; von Gerkan 1933, 40, Fig.5.

862 Zarmakoupi 2013a.
883 Zarmakoupi 2015, 126; 2018b, 34.
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Large Medium Small Very small
capacity capacity capacity capacity
Delos Gourna 7 10 15 18
Lechaion Western 3-6 8-10 14-20 20-50
Mole
Lechaion Middle 3-6 8-10 14-20 20-50
Mole

Table 4.3: Estimated maximum docking capacity of the harbours of Delos and
Lechaion.

Docking seems to have been equally rare and difficult in other harbours where
maritime concrete was not employed. With most quays built at a distance from the water
due to the rubble foundations or the natural inclination of the shore even the presence of
numerous and often large mooring stones should not be related with the direct berthing of
ships (e.g. the mooring stones of Lepcis Magna; Fig.2.30). Apart from the possibility of
docking at a distance from the quays described above, a ‘middle’ solution might have been
the use of rudimentary quays, which would allow the provisional berthing of ships without
being costly, complicated structures. A ‘provisional’ quay was built in Elaia’s closed harbour
in the 3™ century BCE by dumping boulders and rubble in the middle of the bay’s shore
(Fig.4.3).2%* Such quays would most likely not serve ships of large capacity, but could be
favourable for smaller ones, provided mariners employed berthing and sounding carefully.
Wooden jetties could have also been also employed for docking and iconography and finds
verify this in several sites (Marseilles, Pisa, Naples), but they remain unknown in the
archaeological record of the Aegean and the Levant (see 2.5.1). Although we cannot assume
that such structures were not used at all in the area, their absence from the archaeological
and written sources does not allow any further assumptions to be made on their role and

function in the harbours discussed here.

8% seeliger et al. 2013, 79.
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Fig.4.10. Schematic reconstruction of the ways beaching could be employed in the case study
harbours. In Lechaion the two scenarios concerning the Outer Harbour’s depth are shown (drawing by

the author).

Contrary to docking, beaching (including draught beaching and hauling on land)
could be easily employed in nearly all harbours, since they all are located in areas with long,
sandy beaches (Fig.4.10). In the case of Delos the late Hellenistic city had actually expanded

exactly towards coastal areas with beaches, even if these were not adequately sheltered for

865

the accommodation of ships (Merchant Harbour, Skardanas, Gourna).”” In Lechaion the

harbour was organised along an open long sandy beach, despite the fact that no natural
protection existed, whereas Kenchreai was also developed on a natural beach.

Beaching was, however, a fairly difficult method of accommodating and serving larger
cargo ships. As shown in 2.5.1, draught-beached ships of large, medium and partly of small
capacity, would not allow porters to approach them in water and carry cargoes due to the
water’s depth (Fig.2.37). Draught beaching any kind of loaded ship could also cause them to
get stranded if anchors were not employed correctly or if weather changed abruptly. Hauling
any loaded ship on land would also be practically impossible due to their weight and danger
of damage, whereas even unloaded ships would require substantial infrastructures and

enough labour force, animals or machinery. Gangplanks that appear to be used in similar

83 Bruneau 1968, 633-71.
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environments in contemporary iconography could improve things, but only slightly, due to
the mild inclination of the seabed along beaches, and would be much more useful on
steeper river banks, rocky shores or artificial jetties and moles. The beaches, present in all
three case study harbours, would, however, be essential for the operation of shipyards. Such
establishments unfortunately have left nearly no trace in the archaeological record of the
case study harbours. The only source for the operation of designated shipyards is the 3.
century BCE inscriptions of Delos that document the hauling and capstan use taxes, as well
as the existence of a single shipyard on the island.®®

The role of beaches would have been crucial in the operation of harbours for another
important reason. What sandy beaches would offer was a ‘friendly’ coast for lighters, which,
thanks to their small draught and lightness, even when loaded, could approach the coast,
swiftly unload/load cargoes and, if needed, be hauled on land for protection. Even when a
beach was not sheltered by harbour works or natural features, its small depth depleted the
incoming waves,®’ helping the safe beaching of ships and the transportation of goods on
land. The existence of high docks or piers, useful for larger vessels and an asset of the
harbour’s monumentality, would have had a negative impact on lighters and porters that
would need very low or stepped structures, similar to the long quays of Kenchreai (Fig.3.85
& 38). This is most probably the way Delos’ Merchant Harbour and Skardanas operated, with
the quay being nothing more than a low retaining wall, not hindering the communication
between the beach and the city (Fig.4.20). Other harbours were similar: in Elaia a long, open
and shallow beach was incorporated into the maritime facade of the city, most of it not

868

divided from the urban area by any coastal fortification wall (Fig.4.3).”™ In Miletus a series of

gates were opened on the sea wall to allow the communication between the open beach
and the commercial buildings in the “Humei Tepe Harbour” (Fig.4.2).5° In Pompeiopolis,

870

next to the monumental, enclosed harbour, a simple, open quay extended too.”’” Finally, the

harbour of Hellenistic Ephesus appears to have been little more than a continuous open

% 1p 1388, 8; ID 353A, 29-30; ID 354, 26, 29; ID 363, 1.41; cf. Duchéne et al. 2001, 143.

Morton 2001, 31-3.

88 Feuser et al. 2018, 99.

89 Briickner et al. 2014, 92; Thurn pes.com.
#7% Brandon et al. 2021, Figs.4.53-4.
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beach along the seafront of the city before any quays were built around the much smaller
Roman harbour.®”*

The prevailing, more easily employable and useful method of using Hellenistic and
Roman harbours was anchoring in the open and employing lighters. Such practices leave
little to no solid evidence and their operation is too mundane to be included in ancient
literature and inscriptions but based on the study of the configuration of ancient harbours,
the form and function of seagoing ships, as well as the nature of trade of the period, | have
reached the conclusion that it was the most convenient method to use harbours. As shown
above, the case study harbours were not equipped with adequate and sufficiently protected
docking facilities and beaching would not benefit cargo vessels of a draught of more than 1
m. What mariners of the period were left with was carefully anchoring their ships in deeper
water and employing lighters to transport cargoes and people. Such a practice is indirectly
documented by Demosthenes and more explicitly by Strabo (see 2.5.1), whereas the
operation of the lenuncularii and the codicarii trade unions with their numerous members in
Z”d-century Rome and Ostia highlights the importance and usefulness of such a practice.?’?

Anchoring in the open and using lighters should not, however, be seen as a ‘lesser of
two evils’, a practice employed only because there was no better one. Its benefits were
substantial. First of all, it kept ships outside secluded harbour basins, where circulation and
anchoring would have been difficult due to the number of ships that had to be
accommodated, but also due to the unpredictable depth fluctuations. Keeping a distance
from harbour basins, as well as from shallow beaches, would be an equally sane choice for
ships passing from these harbours and using them as provisioning/maintenance stations or
even to unload/load whole cargoes. Many harbours also operated as entrepéts where ships
would unload only small portions of their goods to be exhibited on land and auctioned and
then continue their routes to their final destinations,®”® their sojourn there being limited to a
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few days, as Strabo eloquently describes the ship traffic at the harbours of Delos.”"" It would

thus make little sense for passing ships to go to the trouble of entering secluded basins for

¥7! Feuser 2020, Abb.45.

¥72 Dem.35.28; Strab.5.3.5. Cf. Casson 1965; Theiss 2017.

¥73 Bresson 2016, 308-13.

87% Strabo’s account of Delos (“Merchant, come into port, discharge your freight-everything is sold.” 14.5.2),
although a proverbial, generalized description, clearly demonstrates the widespread notion of the
operation of an entrepét harbour where demand was so high and constant that it took very little time for
cargoes to be sold and reshipped.
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such short periods of time. The inclusion of open beaches in harbours like Delos, Elaia and
Lechaion (see above), which were ideal for lighters unloading/loading ships anchored in the
open, is another indication of the importance this method had in creating a favourable
environment for ships and mariners.

A further asset of anchoring and using lighters was that it could be employed in every
harbour environment ships would encounter in their travels. Many important harbours often
being heavily and unexpectedly affected by siltation (Lechaion, Elaia, Ephesus, Side, Ostia) or
by natural disasters and failure of their harbour works (Claudian Portus, Caesarea Maritima),
which would not stop their operation but would possibly make it more difficult for mariners.
Furthremore, secondary ‘opportunistic’ harbours were very often nothing more than an

875 Ships and their crews would need to be versatile and resourceful in order

open sandy bay.
to make the best out of every condition. Larger merchantmen operating in long-haul
networks would have to use less protected harbours, even if these did not serve important

markets.5®

Bad weather, damage or political instability, warfare and piracy would force
mariners to seek shelter in any site available.®”” Vessels operating in smaller, short-haul,
‘secondary’ networks and regularly tramping between harbours in order to trade goods in
smaller quantities would also frequent the same sites regularly and most likely in great
numbers. To this constant mobility of ships and goods the transportation of people, these
being seasonal workers, artisans, adventurers, pilgrims or geographers and tourists like
Strabo or Pausanias, should be added. Versatility of sea voyages and trade is reflected in the
evolution of ships and their equipment in the period discussed: the widespread use of the
foresail and the mizzen, the gangplank and the ship’s boat, as well as the use of many
anchors of various types point towards practices that allowed ships to take advantage of
every coastal environment to their benefit (see 2.4). Anchoring in the open and using
lighters would have been the easier, faster and safer way of using almost all harbours of the
period.

Towing and piloting, as examined in 2.5.1, are two auxiliary practices that would have
been very useful in the harbours studied. Towing would be ideal when entering narrow

passages like the channel between the Rematiaris islets and Delos or the ones connecting

¥7> Delano Smith 1979, 327-8; Leidwanger 2013.

Lucian describes how the giant grain freighter Isis had to find shelter to Piraeus due to adversary winds,
despite the fact that the harbour was not on its course (Luc.Nav.5.9).
Gambin 2012, 148-50.
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Lechaion’s Inner Harbour with the sea as well as its basins to each other. Other
contemporary harbours like Roman Ephesus®’® or the canal network of Portus®’® presented
similar challenges to mariners. The poor documentation of such a practice is probably due to
the fact that most seagoing ships would use their own boats and not employ local boatmen
(see Philostratus’ reference to the ship using her own boat to leave the harbour of

80 \vhereas the whole process would have been too mundane to be commemorated

Smyrna)
in inscriptions or historical accounts. Piloting, on the other hand, although extremely useful
for ships crossing dangerous straights or entering unknown harbours or estuaries, is only
documented twice in written sources (Synesius’ Letters and the Periplous Maris Erythraei;
see 2.1.2).%% It is difficult to interpret the lack of a practice widely employed in more recent
years,®® especially in the larger harbours of the period, which were regularly used by ships
of considerable tonnage. The answer might lie again in the common use of the ships’ boats,
in this case as pilots and sounding vessels and the Rimini mosaic most likely depicts such a
practice (Fig.2.39). This multipurpose function of the ships’ boats once again agrees with the
whole perception of ship handling in relation to harbours during the period studied: ships
and crews could and would operate quite independently, adjusting themselves to every
condition and making the best out of it.

A very important aspect of ship and cargo handling in harbours during the period
discussed concerned stone carriers. As described in 2.2.2, stone and marble cargoes, being
both cumbersome and heavy, required the docking of ships on their sides on quays wide and
sturdy enough to accommodate cranes, their operators and the blocks transported. The use
of lighters or rafts would have been feasible only for small blocks but not for larger ones that
required heavy-duty machines, which could not be set and operated on ships afloat.
However, in none of the harbours studied in detail here, as well as in the great majority of
other contemporary harbours have any proper facilities for such operations been discovered
nor is mentioned in texts. In Delos only the sturdy and spacious Gourna quay could be used
by stone carriers but no remains have been found there to confirm that, whereas the

distance from the city centre and the poor local road network strongly indicate that the quay

878 Kraft et al. 2011, Fig.5.

Casson 1965; Boetto 2010; 2016; Moreno Escobar 2021.
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was not used as a statio marmorum, at least for imported stone, although it could be related
with the operation of the local quarry located nearby.®®? Similarly in Lechaion the solid and
wide ashlar moles could have been used for the loading and unloading of stone and marble
cargoes, but their almost total exposure to the prevailing winds would have made such
operations very difficult and potentially dangerous. As for Kenchreai, it remains doubtful
whether any large capacity stone carriers could have berthed sideways on the moles without
being too exposed and running the danger of crashing on the rubble foundations and the
ashlar quays. The statio marmorum has been identified only in Portus and Rome and not by
any special configuration of the harbour works there, but by the presence of marble spolia

and debris.®®

In the case of Roman Ephesus an inscription reveals that stone cargoes were
handled within the city’s harbour, they do not, however, clarify either the existence of a
special location nor the methods used for such operations.®® It appears that it was only very
specific harbours, serving urban centres with uniquely high demands in building material like
Rome that were ever equipped with a harbour sector specialized in the handling of such
cargoes.

The pressing needs of the growing cities of the period in building material verify that
such trade was extremely important and active in most harbours but a significant aspect of

this trade was its ‘irregularity’ (see also 2.2.2).%¢

Contrary to ships carrying foodstuff that
had to timely arrive to harbours in order to support the local populations (e.g. the Alexandria
grain fleet provisioning Rome and Latium) or to secure the export of surplus local
production, stone/marble cargoes were organized around the needs of specific building
projects. The movement of stone cargoes would depend on the needs of each project and
the availability of funds (for example the Apollo of Clarus temple for which the cargo of the
Kizilburun shipwreck was to be used was being constructed for more than three

centuries).®®” This view is further strengthened by the fact that there is nothing to confirm

that stone carrier ships were vessels specially built for this form of trade but that they were

883 zarmakoupi 2015, 126.

Keay 2012b, 38-9, 47.

Bouras 2009. The fragmentary Ephesus inscription can be reconstructed as follows: “So | order those who
import wood and those who import stone not to place the wood there nor to saw the stone blocks there;
for the former damage the piles built for the protection of the quays with their weight and the later
undermine the depth of the basin with the emery produced and retain the current; both render the shore
unusable” (IVE 23; translated by the author).

Russell 2013a, 129-31.
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regular merchantmen doubling as stone carriers each time they were commissioned for such
cargoes (see 2.5.2). Thus, with stone carriers arriving in harbours in significant numbers but
not regularly, the need to create special sectors for them must have been secondary and
harbour authorities must have been more concerned with the handling of these cargoes on
land, as the inscriptions from Delos (see 3.1) and Ephesus (see above) on the handling of
building material in specific areas testify. The only feasible, as well as more convenient,
solution would have been the construction of temporary wooden quays or the beaching of
vessels as close to the shore as possible, even if that meant that ships would be stranded
until they could be emptied and floated back to the open sea. If wooden jetties were
purposely constructed for such operations without any care for future use and, quite likely,
with recycled timber (especially in regions where good quality wood was scarce like the
Cyclades), it is not surprising that none has survived. On the other hand and although
deliberately stranding ships would have been a troublesome and delicate procedure, it
would be supported both by the great funds invested in monumental architecture,®® as well
as by the large numbers of workers available in such constructions sites. Ship commanders
would have to each time balance the necessity of unloading their cargoes and the potential
dangers and decide whether to employ such a method or not.

One last important issue related to the use of harbours by ships was the organisation
of the sea space. There are no clues on any actual restrictions imposed on ships from
entering harbours in written sources, with the exception of secluded military harbours or the
harbours of royal palaces, thoroughly guarded for security reasons.®®° Nevertheless, an
effort to regulate and tax the accommodation of ships inside harbours is evident in several
written sources. According to the Digest each ship commander had to present to harbour
authorities a declaration he had prepared upon departure from his homeport concerning the
qguantity and quality of state supply victuals he carried. The declaration was acknowledged
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and returned and this allowed him to depart the harbour. In Delos, before the

establishment of the free port, inscription document the harbour fees paid to the sanctuary

%8 On the high costs of temple construction in ancient Greece see Burford 1965.

Blackman & Rankov 2013, 210-30; Feuser 2020, 312-5.

Dig.48.11.7.2 & 50.16.106; cf. Mataix Ferrandiz 2018, 89. Although two Roman inscriptions document the
necessity of official permits for ships to leave harbours, these could be related with the annona networks and
not with all ship traffic.
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by every visigin ship.2* In Ephesus a fragmentary inscription prevents incoming ships from

892

obstructing the harbour basin.”” In Alexandria, according to Strabo and papyric evidence, a

special permit (lettera dimissoria) would have to be obtained in order to allow any merchant

893 This data comes from some of the busiest harbours of the

ship to leave the harbour.
period and, in the case of the Digest, concern the annona. It is difficult to ascertain whether
similar laws were being applied in all harbours of the period and in which manner. It is
possible that some harbours, according to the local needs, had a more rigid policy in harbour
space organization and taxation and other not.

What is also evident is the effort to regulate the use of beaches. The Thasos harbour

inscription clearly demarcates two beaches that were reserved for the hauling of ships above

80 and above 130 tons respectively,®** whereas the horos inscription of Delos’ Main Harbour

895

Ill

assigns a special “cove” for the use of galleys.”” In both cases these spaces are related to
beaches where ships of importance due to their tonnage (Thasos) or ceremonial function
(Delos) could be hauled or draught beached. The focus on the beaching of ships is probably
related to the fact that this was the only operation that could be fully controlled by the local
authorities, requiring the use of both public space as well as infrastructures (slipways,

capstans etc.) and personnel.

4.3. Technology, funding, patronage and planning

By the Roman imperial period a series of different methods of harbour construction had
developed in the Mediterranean: stone-cut harbours, rubble jetties with ashlar quays built
upon them, ashlar moles erected by casting blocks from the surface on the seabed, wooden

8% The builders of the case study harbours

jetties and quays and finally maritime concrete.
had used, however, only two, rubble foundations supporting stone quays (Delos’ Main
Harbour, Kenchreai) and casting ashlar blocks from the surface (Delos’ Gourna, Lechaion). In
the case of Delos the choice of these two building methods can be explained by the date of

the harbour works that precede the destructions of 88 and 69 BCE, just before the

81D 353A, 28; ID 354, 25; IG, X2, 287A, 39; Homolle 1882, 67.

892 4t js necessary that the harbour that welcomes all those who come from all directions not to be crowded
(by ships)” (IvE 23; translated by the author).

Strab.2.3.5; P.Oxy.X.1271; BGU 1.27. Cf. Mataix Ferrandiz 2018, 89.

IG, XIl Suppl. 348; Launey 1933, 394-401; Blackman 1995, 75-9.

ID 2556; Roussel 1916, 299, n.3; Dlchene et al. 2001, 153-4.

Rickman 1988, 285.
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Fig.4.11. Map of the harbour sites where the ROMACONS project took concrete cores (black dots;
drawing by the author based on Brandon et al. 2014, Fig.3.2).

technology of maritime concrete was introduced from ltaly to the rest of the Mediterranean

87 n Lechaion and Kenchreai, however, both extensively rebuilt during the

by the Romans.
Augustan and Flavian period, exactly when maritime concrete was becoming common, there
are no traces of such technology. Nevertheless this should not be seen as something
unusual. A closer look to the diffusion of maritime concrete technology in the early Roman
harbours of the Mediterranean shows that it is quite uneven (Fig.4.11).%%® Wwith the
exception of several harbours in central Italy, which were closer to the sources of material
for the creation of maritime concrete (Campanian pozzolana) as well as to imperial Roman

89 there are areas in which the new technology was never

patronage and funding,
introduced. In the Aegean it is only Chersonissos in Crete where moles were built with the
use of maritime concrete, whereas in Alexandria Troas, Kyme or Pompeiopolis where
concrete was used, it remains doubtful whether this was employed underwater or just used
to fill ashlar enclosing walls built above sea-level.’®® Even in some of the most important and

monumental harbours of Asia Minor, which were greatly developed during the Roman

Imperial Period, like Ephesus or Miletus, no such technology was ever introduced.’! The

87 Brandon et al. 2021, 233.

Despite the large number of Mediterranean harbours where concrete has been employed (Brandon et al.
2021, 121-40), the actual use of maritime concrete is not so widespread. The results of the ROMACONS
project showed that many of them were not actually built with maritime concrete, whereas most were not
thoroughly tested as actual maritime concrete structures within the framework of the project.

Robinson et al. 2020, 105-7.

900 Esposito et al. 2002, 30, Tav.X; Feuser 2009, Beil.3; 2011, 261-5, Fig.15; Brandon et al. 2021, 89-101.

*%! Feuser 2020, 126, Abb.58.
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same stands for the lavish Severan harbour of Lepcis Magna, where concrete was used only
on dry land as filling, encased within ashlar walls.*®?

Most of the harbour works of the period consisted of simple rubble or ashlar moles
and jetties crowned with more or less monumental ashlar quays and other buildings such as
lighthouses, fortifications and temples). The survival and prevalence of this ‘obsolete’
method (the rubble moles of Samos and Klazomenai/Liman Tepe dates back to the 6"

century BCE)903

was not, however, a sign of backwardness or shortage of funds. Despite its
disadvantages, which mainly considered the large amounts of material used and the inability
of ships to actually dock on structures of that type, the method created sturdy moles, barely
affected by wave and drift action, that guaranteed the safety of the ships they protected and
were also large enough to allow for additional structures to be erected on them. The
longevity of these moles was another considerable asset (it is characteristic that the “Great
Mole” of Delos and the moles of Kenchreai continue to protect the basins even though
submerged), compared to new, not tested technologies like maritime concrete (see below).
A further issue would have been the tendency of vernacular constructors and craftsmen as
well as of administrators to prefer methods already known to them instead of experimenting
with new ones, which, in the case of maritime concrete, were also technically complicated
(related to the “path dependence” theory of technological innovation).”® Finally, maritime

95 The investment of

concrete was both a complex as well as an expensive product.
resources in creating concrete harbours would make much more sense in areas without
many natural harbours like the Tyrrhenian coast of Italy, the Levant and Northern Africa,’®
or at the ends of great commercial networks like Rome and Alexandria in which it was much
more likely large numbers of ships of considerable size and draught would operate. It is
therefore not surprising that in areas like the Aegean harbours continued to be built with the

traditional methods, even in sites like Delos where funding was abundant.

A note should be made here about the use of ashlar blocks cast above the surface of

%92 Bartoccini 1958, 28-9, Figs.1-3.

°% Hdt.3.60; Tolle-Kastenbein 1976; Votruba et al. 2016, 672.

Frier & Kehoe 2007, 137. The idea of “path dependence” in economics relates to the resistance of things to
change due to financial implications or to the reservation of policymakers (Liebowitz & Margolis 2001). This
can be reasonably applied to the harbour construction technologies that perpetuate older methods that are
cheaper, more convenient and already operational within the pre-existing commercial networks.

Brandon et al. 2021, 223-35.

Wilson 2011b, 49; Robinson et al. 2020.
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Fig.4.12. Artistic reconstruction of the method employed for the construction of the ashlar mole
of Amathus harbour (http://www.hellenicaworld.com/Greece/Technology/en/Ports.html).

the water in Delos’ Gourna and Lechaion’s Outer Harbour. The method remains a rather rare
one, documented with finds from the aforementioned sites, Amathus’ military harbour
(Fig.4.12), probably Kyme and Pompeiopolis and by written sources in the Trajanic harbour
of Centumcellae.’” Its application in these sites is inferred by the depth these areas had in
antiquity, a depth that did not allow structures to be erected above sea level, as well as the
lack of any joints on the blocks. This method would potentially create very sturdy and
compact moles (the preservation of the Lechaion moles, despite their long-term exposure to
violent waves, clearly shows that) without the use of joints (the weight of the blocks was
adequate to maintain the integrity of the structure), whereas it could also be used in deeper
areas, creating sturdy docks with adequate depth for ships of any size. It did, nevertheless,
require the supply of considerable amounts of well-hewn stones, as well as elaborate lifting

devices and a thorough preparation of the seabed. It is difficult to assert whether the

907 Esposito et al. 2002, Fig.27; Brandon et al. 2021, 94-101; Empereur & Kozelj 2017. The free-standing

breakwater of Centumcellae is described as having been built by casting ashlar blocks from the surface by
Pliny the Younger: “The island has been artificially constructed, and is not a natural formation, for a broad
barge brings up a number of immense stones, which are thrown into the water, one on top of the other,
and these are kept in position by their own weight, and gradually become built up into a sort of
breakwater.... Subsequently concrete will be added to the stones, to give it the appearance of a natural
island as time goes on” (Ep.6.31.16-7). Unfortunately the exact nature of the construction method remains
unknown, since no archaeological data exist on the breakwater that has been rebuilt many times
throughout the centuries and is still in use today (Quilici 1993).
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method was experimental and this is the reason why it was not so widely employed. The
success of the method is variable: in the case of Delos it remains unclear for how long the
poorly preserved Gourna quay was used and how,’® in the case of Amathus the harbour was
most probably never completed, whereas in Lechaion the transformation of the two great
moles into small capes by the accumulation of sediment is a proof of their sturdiness and
longevity.

A very interesting aspect of the case study harbours is the sheer number of actual
harbour works. In late Hellenistic Delos, despite the importance of the island as a
commercial centre and the amount of ship traffic it served, harbour works remained
surprisingly limited to the two moles of the Main Harbour and the Gourna quay (the series of
coastal quays are not included, since, as we saw, they served as retaining walls and not as
actual quays). The harbours of Delos were thus left without any considerable artificial
protection and most of the resources of the local authorities were invested in commercial
infrastructures on land (see below). This was not, however, due to negligence but due to the
nature of the ship and cargo traffic in the island. As shown in 3.1, Delos was an open, free
harbour, an entrepét in which merchantmen would remain for short periods, anchored in
the open, as merchants conducted their transactions in the local markets before sailing away
to their final destinations, whereas the city’s provisioning needs would be covered largely by
short-haul networks and local production. The practical usefulness of constructing new,
expensive enclosed basins becomes questionable. Furthermore, the silting of the Main
Harbour, experienced already since antiquity, would have made the Delian authorities think

909 1t could

twice before creating another similar basin that would likely be rapidly silted too.
be argued that there was not enough time for the construction of new harbour works within
the period of great prosperity (between 166 and 88/69 BCE). Nevertheless, the intense
construction activities on land, including commercial buildings of great size (e.g. the
Hypostyle Hall), as well as the rapid expansion of the city towards almost every available
direction, strongly indicates that it was a conscious choice not to capitalize more harbour

works but focus on different commercial infrastructures. Lechaion was a similar case where

despite the considerable resources invested in the erection of the monumental

%% The poor preservation of Gourna’s quay might have been due to hasty construction, whereas the possibility

that it remained unfinished before the island’s destruction in 88/69 BCE should not be excluded.

209 Dalongeville et al. 2007, fig.8; Desruelles et al. 2007, Fig.5.
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moles/groynes and the Entrance Channel a choice not to create enclosed basins was most
likely made. Although there was enough time to create, even at a slow pace, at least one
enclosed basin on the coast, that would be able to accommodate larger vessels and to
operate as a monumental facade of Corinth’s western gateway, as was the case in
Kenchreai, this never happened.

In all case studies the harbour works chosen were related to functionality rather to
the creation of a predominantly monumental establishment and that was most likely not an
exception to the rule. Already in antiquity it must have become evident that substantial
harbour works did not guarantee the operation of harbours and often generated more
problems than the harbour adminstrators could handle: Claudian Portus was unable to
prevent the destruction of 200 ships in 62 CE, Caesarea Maritima’s collapsed concrete moles
and quays had rendered the harbour largely unusable by the end of the 1% century CE,**
Ephesus’ harbour works under Hadrian had actually accelerated and not prevented the
siltation of the basin,’** whereas Side’s dredging was a proverbially Sisyphean task.”*? Better
planning did, however, secure the operation of harbours, with a parallel economy in
resources: in Kenchreai the harbour basin became an excellent anchorage with minimum
siltation, whereas in Lechaion the groynes served their purpose well, depleting incoming silt
and waves and maintaining the Entrance Channel open even in later periods. This was a
more ‘down to earth’ approach to the problems of harbour operation, where specific targets
were set and cautious investments were then planned and materialised.

Whichever choices harbour constructors made, the importance of funding and
patronage was essential. In the case of Delos, as the inscriptions document, funding came
directly from the sanctuary’s treasury and large sums were repeatedly invested for nearly a
century in the creation and maintenance of the moles and agoras around the Main

913

Harbour.””” In the cases of Lechaion and Kenchreai it is almost certain that their renovation

was part of the extended reconstruction program of Corinth and the reorganisation of the

countryside by the Roman state that began under Julius Caesar and continued until the end

914

of the 1% century CE.>** With the high cost of harbour construction and maintenance being

%10 Reinhardt & Raban 1999, 814; Brandon et al. 2021, 79-81; Goodman-Tchernov & Austin 2015, 452-3.

Kraft et al. 2011; Feuser 2020, Abb.51, 115-6.

Wilson 2011b, 51.

ID 355, 12; ID 399 A, 44-8. Cf. Bruneau 1981, 110-1.

Paus.2.3.5 & 8.22.3. Kent 1966, np.82; Engels 1990, 207; Romano 2010; Pawlak 2013, 155.
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something only state authorities and very high ranking officials could cover (there is meagre
evidence for civilians funding the construction and/or maintenance in any Hellenistic and
Roman harbour),”*® harbours would also play a vital role in the complicated interplay of
patronage and euergetism, especially during the Roman imperial period.’*® The creation or
enhancement of harbour facilities was a task that could directly improve the public image of
high-ranking officers, who were regularly commemorated for their services by the local
communities (Theophrastos in Delos, Flavius Hermogenes in Lechaion, Soranus and lulianus
in Ephesus).”*’

But this kind of patronage could also have a negative impact on the life of harbours,
since euergetism was delivered according to specific political conditions, which dictated the
selective funding of certain cities and projects and not others. The construction of Kenchreai
seems to have been such a case. As indicated by excavation finds it took more than a century
for the harbour works to be concluded,’®® despite the fact that these were neither too
extended nor technically complicated, in comparison to other contemporary harbours like
Caesarea Maritima or Claudian Portus. This was probably due to the lack of adequate
funding from the local authorities, which also had to rebuild the entire city of Corinth, re-
populate and re-organise its territory through centuriation, as well as to the accidental or
deliberate lack of imperial patronage. The same probably happened in Lechaion, although
the precise duration of the construction of the harbour works is still unknown. Local
authorities were left to their own devices to build, embellish and operate these harbours
and had to choose the most convenient methods, avoiding the creation of impressive, but of
little practical use, monuments and focusing on functionality. The high cost of extensive

harbour works was also, as other lerge building projects, “beyond the pocket of even the

"> The only civilian confirmed by written sources to have funded harbour works is the Ephesian sophist and
benefactor T.Flavius Damianus, who had constructed “artificial islands” and had cleared all harbour coves
from siltation (Philostr.VS, 2.23; cf. Feuser 2020, 312). However, it is clear from the text that the sophist did
that in the lands he had under his possession and not at the city’s harbour. A similar case was Marcus Aemilius
Lepidus who, in 179 BCE, constructed a breakwater in Terracina using state funds but allegedly to serve his
own private estates in the region (Liv.40.51.21; cf. Robinson et al. 2020, 106).
Arnaud 2015a.

Tac.Ann.16.23. Homolle 1884, 123; Rizakis et al. 2001, 315-6; Wilson 2011b, 51.
Hohlfelder 1985, 84-5.
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wealthiest individuals”,”*® whereas antagonism and political opportunism must have also

played their role.’®

Interestingly enough the approach of the Delian authorities towards their harbours
was similar, although the sanctuary was one of the wealthier in the Mediterranean.’*
Conditions in Delos were, however, quite distinctive when compared to other harbours of
the Aegean. As we saw above the island remained basically a port-of-trade in which
transient ships would not spend much time. The sanctuary affirmed its importance in a more
visible manner by creating luxurious monuments, often under the patronage of powerful
foreign rulers like Antigonus Gonatas or Philip V, as well as public facilities to serve
merchants and pilgrims on land (Hypostyle Hall, the two harbour agoras, the Agora of the

922

Italians) but not in the sea.”™ Another possible reason also for the fact that Delian

authorities did not invest their resources in creating monumental harbours was the

establishment of the free port in 166 BCE.”*?

This would have prevented the Delians from
imposing taxes on the ships using the harbour and would have thus weakened their
resources and their interest to create a more appealing harbour environment by investing
large amounts of money in expensive harbour works. Ships and merchants would have used
the free port either way, thanks to its geographical position, lack of tolls and the existence of
an thriving market and city that could provide religious, provisioning and recreation facilities
to ship crews and passengers and Delians could take advantage of this without the creation
of a protected artificial harbour.***

The creation of harbour networks is another important aspect of harbour
construction and operation. Historical sources do not explicitly document any organised

state plan to create a network of all commercial harbours, even in the Roman Imperial

period, when the unification of the Mediterranean was completed, although considerable

°1% see the estimates for the building costs of Caracalla’s baths in Rome (Delaine 1997, 222).

2 |n Roman Corinth there seem to have been adequate private sponsors for the construction of monuments
(e.g. Marcus Antonius Milesius, who, along with other, had rebuilt the temple of Asclepius; Kent 1966, no.311;
Rizakis et al. 2001, 262; cf. Pawlak 2013, 155), but no individual is related with harbour work. In the same area
there must have also been friction and antagonism between the colonists of the city and the inhabitants of
the surrounding countryside (Pawlak 2013, 157-8).

Shipley 2000, 130.

It remains an interesting hypothesis whether more harbour works would have been erected in Delos under
direct Roman rule and imperial patronage, had the island escaped the destructions of the 1% century BCE.
Rauh 1993, 2-3, 7-8.

See also the similar case of the Roman harbour of Berenike Troglodytica on the coasts of the Red Sea (Kotarba-
Morley 2015, 284-6).
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efforts were repeatedly undertaken for the stimulation of trade. These included the
construction of new harbours or the institution of tax exemptions concerning either
individual harbours like Delos or ships serving the annona grain supply system®* Political
necessity and even a public demonstration of a ruler’s piety towards his hometown, also
dictated the creation of lavish harbours like the Ptolemaic Alexandria, Caesarea Maritima

2 . . .
926 The success of such endeavours was in any case questionable: in

and Lepcis Magna too.
the case of Amathus the military harbour was never finished,”®” whereas in the cases of the
Claudian Portus and Caesarea Maritima the harbours very quickly faced considerable
problems and required large-scale repairs and extensions (see above).

An effort to create harbour networks in a local level is, nevertheless, more evident.
Such is the case of Southern France and of the Tyrrhenian coast of Central Italy where a
series of harbours were gradually either created or enhanced under Roman rule (especially

2
928 The same

in the 1°* century CE) in order to serve the rising needs of trade with the west.
was, most likely, the case with Northern Africa in the Antonine period and the commercial
development of these areas, as well as the fall of the number of shipwrecks dated in that

99 |n the

period indicate the beneficial impact such networks had in the local economy.
Aegean, however, it is difficult to ascertain the creation of similar harbour networks in this
way. Despite the fact that many harbours had received state funding and were under the
patronage of rulers or high-ranking officers (e.g. Ephesus, Lechaion) written and
archaeological evidence do not point towards an organized effort to create harbour
networks but to the improvement of pre-existing harbours ad hoc, each time serving
different commercial and/or political needs. This, however, should not be considered a sign
of negligence, but of adaptation to the local conditions. With a multitude of harbours and
adjacent urban centres pre-existing in the region, especially in lonia, with many natural
anchorages allowing the safe accommodation of ships and with coasts and islands being at
short distances to each other, the creation of harbour networks ‘from sratch’ was quite

unnecessary. What must have been more important was the improvement and

embelishment of specific harbours to serve specific commercial needs (e.g. storage

%% Rougé 1966, 460-5; Gruen 1984, 299; Rauh 1993, 2-3 Morley 2007, 585-6.

Holum & Hohlfelder 1988, 73; McKenzie 2007, 41-7; Feuser 2020, 204-24.
Empereur & Kozelj 2017.

Schorle 2911; Robinson et al. 2020, Figs.2-4.

Morel 2007, 505; Wilson 2011b, 49-51, Fig.2.25; Robinson et al. 2020, 103-4.
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Fig.4.13. Artistic reconstruction of Delos’ Main Harbour during the late Hellenistic period
(drawing by the author).

infrastructure related to the annona grain provisioning scheme), as well as political
necessities.

What different harbours did share, however, was the application and diffusion of
common technologies. These were employed among various sites, with none being limited
to any geographical region, something hardly surprising in the unified Hellenistic and Roman
Mediterranean world, where a “maritime koine” had developed through commerce and

930

interaction.” Whether the construction of harbours was undertaken by specialised itinerant

architects and engineers (some possibly serving in the armies of the period)®!

and their
working crews or whether local specialists were employed is unknown and surviving written
sources, such as Vitruvius, give no clues about it. Nevertheless, creating harbour works by

casting rubble from the surface was a rather simple and not as technically advanced task as

% Horden & Purcell 2000, 396.

Brandon et al. 2021, 232. The large centuriation projects in various areas of the Roman Mediterranean
amongst which Lechaion and Kenchreai were related with the settlement of veteran legionaries. Although it
would make sense for army engineers to be responsible for the local harbour works too, information is very
poor. A Latin tomb inscription documents the employment of a caementarius concreting engineer in the
Misenum fleet (1“-2nd century CE; CIL 10.3414) but it is not stated whether he was employed in harbour
construction (Brandon et al. 2021, 35-6).

931
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Fig.4.14. Artistic reconstruction of the harbour of Kenchreai during the Roman period (drawing by the
author).

the use of maritime concrete (Fig.4.11). The latter required not only the technical skill and
experience to make the proper concrete, but also the import of volcanic pumiceous material
in large quantities (the ROMACONS project proved that only Campanian material was

%32 and the erection of elaborate and costly wooden moulds (caissons). The cost and

used)
complexity of this method is most probably what made it less favourable amongst harbour
builders, especially in the Aegean, and is why it remained restricted to the larger, more
lavish harbours built under the patronage of ambitious rulers like Herod or the Roman

emperors.

4.4. Harbour organisation, networks, hinterlands and forelands

A harbour’s fundamental mission and function, as underlined many times throughout this
study, is to accommodate and serve ships and cargoes and is essentially interweaved with its
role as commercial centre, meeting place, part of urban environments and exchange

networks as well as maritime facade of cities, regions or whole states. A reciprocal

32 Brandon et al. 2021, 233.
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Fig.4.15. Artistic reconstruction of the harbour of Lechaion during the Roman period
(drawing by the author).

relationship had developed between the two main aspects of harbour creation,
development and operation during the period studied, both concerning the case study
harbours as well as other contemporary ones.

A basic aspect of the commercial and urban role of harbours concerns the
organization of the spaces around them. In Delos the need for adequate room for the
handling of cargoes and the operation of markers led authorities to invest their resources in
the creation of the two agoras, as well as of the quays/retaining walls around the Main
Harbour basin (Figs.3.10, 4.13 & 16), along the Merchant Harbour (Fig.4.20) and probably
Skardanas too (Fig.3.26), and to thoroughly make sure these spaces were left free of
buildings (at least during the period of prosperity).”*? Similarly in Kenchreai a wide esplanade
was created around the harbour quays, with more spacious areas located in front of the
warehouse complex and at the bay’s centre, where the city’s agora was most likely located
(Fig.4.14 & 17). The organisation of spacious agoras next to harbour basins is also attested in

almost all contemporary harbours like Ephesus, Miletus, Kos, Lepcis Magna and Alexandria

%33 Although several buildings covered the two agoras of Delos’ Main Harbour during the Roman period, as the

city was reduced in a segment of its Hellenistic size by the Triarius fortification, space was still left free in
the two harbour agoras, which most likely continued to operate as commercial markets (Paris 1916, 29;
Hasenohr 2002, Fig.12).
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Troas (Figs.4.2, 4.6 & 4.7). ** This

configuration directly reflects the

Agora of operation of harbours as commercial

Theophrastos

centres and the need for cargoes, either
as a whole or partially to be unloaded
Main Harbour on free spaces around them, exhibited,
sold and with some being returned to
the ships to continue their journeys.”®

Specialised cargoes like enslaved people

and building material also required

Agora of the

Competaliasts[F] k| adequate space and commercial
g

facilities and the most convenient

25

l:l Beaches l:l Quays
[ oo ] s the harbour basins or coasts. Lechaion is

choice for them were the areas closer to

Fig.4.16. Plan of Delos’ Main Harbour with colour the only harbour where it is doubtful

indications of the use of its surrounding open spaces
(drawing by the author). that the coast was ever part of any

organised settlement or market: no commercial or other buildings were located on the
exposed shore and it is very probable that the actual agora of the settlement was organised
south of the Inner Harbour, where the Roman civic basilica was also located (Fig.4.15).

Public spaces around harbours were of varying sizes, from relatively small agoras, not
exceeding 1,000 m? (Delos, Kenchreai) to vast, monumental areas (Miletus, Ephesus, Kos;
Figs.4.2, 6 & 7), their size related to the needs and resources of each harbour and harbour
city. They accommodated sanctuaries, altars and temples, essential for the religious life of
the mariners and visitors, especially the ones related to the sea: the sanctuary of Poseidon
NavkAdptocg in the agora of Theophrastos in Delos (see 3.1.2) and the sanctuaries of Isis and
Aphrodite in Kenchreai (see 3.3.2) were all dedicated to patron deities of mariners and
travellers. Similar important establishments were the sanctuaries of Aphrodite and Hercules
in Kos, the “Felsspaltempel” (Crevice temple, most probably of Aphrodite) at Ephesus or the

Delphinion at Miletus.”3®

3% Feuser 2020, 252-65.
% Arnaud 2011, 67.

3¢ Kleiner 1968, 33-5; Bouras 2014, 673-4, Fig.2; Ladstitter 2016, 257-60.
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Fig.4.17. Plan of Kenchreai’s harbour with colour indications of the use of its surrounding
open spaces (Drawing by the author).

What harbour spaces also needed was a connection with their hinterlands. A
hinterland could range from the extended tracks of land providing the harbour with export
products and raw material and a market for imported goods to just an island or the city the
harbour served.”®” In the case of Lechaion and Kenchreai both harbours were related to an
extended, fertile hinterland and a large metropolis, communicating through a network of
roads, which were greatly improved during the Roman period through centuriation
(Figs.4.17-8).* These road networks also allowed the transportation of goods over the
Isthmus from one harbour to the other and could even extend further south and west,
expanding the hinterland of the Corinthian harbours to large parts of Peloponnese too. The
possible connection with such an extensive hinterland is reflected in the large warehouse
complex of Kenchreai where great quantities of local production goods or of imports were
waiting to be distributed or exported. Similar extended hinterlands existed, thanks to
geophysical and political conditions, for the harbours of Asia Minor or of Northern Africa and

it was thanks to these networks that many of these harbours developed during the Roman

* Rougé 1966, 121; Karmon 1985, 2-5; Horden & Purcell 2000, 392.

%38 Romano 1993, Colour Fig.7.
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d.%* Such networks could also

perio
be greatly improved by the use of
navigable rivers and canals, as
happened in  Alexandria  and
Portus/Ostia something, however, not
feasible in Lechaion and Kenchreai.*°

Delos presented a totally
different configuration to Corinthia

concerning the role of the island’s

hinterland and foreland.  The

harbour’s direct hinterland consisted

Fig.4.18. The centuriation and road grid system of
Corinthia and Sicyonia after its completion in the 1%  of 3 tiny island and a single city. Delos
century CE (Romano 2010, Fig.10).

possessed, however, unique dynamics

as a commercial centre, being a cosmopolitan entrepét or emporion, the “common market

of Greece”,** especially after the establishment of the free port in 166 BCE. Thus, in a way,

the actual hinterland of the harbour extended beyond the geographical limits of the island

942

and reached wherever the commercial links of the city extended to.”” At the same time and

in a unique way this hinterland was also the harbour’s foreland.

%39 Wilson 2011b, 49-50; Kiilzer 2019.

Khalil 2010; Keay 2012, 48-9; Boetto 2016; Belov 2020.
Paus.8.33.2.
Roussel 1916, 301.
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Fig.4.20. Artistic reconstruction of Delos” Merchant Harbour (drawing by the author).

Interestingly enough the Delian harbours, well-connected with the outer world, were
not equally connected with the island’s urban and rural hinterland: as correctly pointed out

by Auguste Jardé, communication from the sea towards the seafront and vice versa was

943

easy, but not further inland, within the urban fabric of the city.”” Delos remained a

%3 Jardé 1905, 35-6.
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Fig.4.21. Artistic reconstruction of the agora of Theophrastos, Delos, as seen from the sea

and as it would have looked in the early 1* century BCE (drawing by the author).

settlement with a poor road network, even around the harbours (Fig.4.16). This, however,
should be something studied within the perspective of the commercial activity of Delos,
which, on the one hand, focused on the retail and transit trade of goods and enslaved
people without cargoes being fully unloaded from the ships or accommodated on land and,
on the other, was interweaved with micro-scale commercial and productive activities,

944 There was no need for substantial

fragmented within the household network of the city.
cargoes to be transported inland and the population could support its needs and industries
through the steady supply of small quantities of goods from the busy harbours and from

%45 Delos’ own production, which included mainly luxury items (artwork,

local production.
furniture, perfumes), was limited in volume, easy to handle and required little transportation
space on ships.>*®

Another important feature of the harbour environment was storage facilities, serving
the short as well as the long-term storage of goods. Warehouses in direct relationship with

the seafront are found in Delos (the “magasins”; Fig.4.20) and Kenchreai (the great

¥ Duchéne 1993; Karvonis 2008; Zarmakoupi 2018a; 2018b, 33-4.

Reger 1994, 99.
Zarmakoupi 2018b, 36.
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warehouse complex), as well as in many other contemporary harbours like Portus (the vast
Trajanic warehouse complexes), Caesarea Maritima (a series of spacious warehouses around

the harbour) or Patara (“Hadrian’s horrea”; Fig.4.19).>*

The extent and monumentality of
such establishments was subject to specific conditions and ranged from large and well-
organised, often prodigious complexes arranged around the harbours (Portus, Ostia,

%8 to relatively limited establishments, others

Kenchreai, Lepcis Magna, Ephesus, Patara)
attached to commercial porticoes (Miletus) and examples included within commercial
buildings probably belonging to private owners or corporations (Delos, Elaia). A rather clear
chronological division can be noted here: larger warehouse complexes are found in harbours
that were developed after the Roman conquest, whereas less extended, multi-functional
commercial buildings or simple rows of warehouses/stores predate them and belong to
Hellenistic building traditions. These two organization schemes reflect two different realities
in the commercial operation of harbours. The explicitly organized warehouses of the Roman
Empire are related to the state administration of the bulk trade of victuals, mostly grain, that
were to provision the ‘mega-cities’ of the period through various commercial networks or to
sustain the border armies after the Severan period (the annona and the annona militaris

949

respectively).” Warehouses and/or shops of the Hellenistic period were smaller, simpler in

plan and often dispersed in the urban fabric of cities (e.g. Delos). This corresponds to a more
‘free’ and versatile trade in which individual merchants played a key role, cargoes were more
diverse and somehow smaller and where state intervention was limited.’*

Along with their functional role for the storage and distribution of goods harbours
were also monuments themselves and were related with the way both locals as well as

951

travellers experienced them as built spaces. Various ‘degrees’ and forms of

monumentality existed. In Delos the southern part of the Main Harbour, related both with

%47 Rickman 1971, Fig.31; Keay 2010, 12-4; Rizos 2015, 294-6, Figs.7-9; Feuser 2020, 277-80.

It has been argued that the larger horrea complexes of Asia Minor and the Levant (Caesarea Maritima, Myra,
Andriake, Myra, Patara, Maximianopolis, Korasion) were built and operated as parts of the annona militaris
army supply system of the late Roman Empire (Rizos 2015). Nevertheless the dating of several of the
buildings before the establishment of the system around 200 CE (e.g. the Hadrianic horrea at Patara;
Rickman 1971, 140-4) and epigraphic data (Rizos 2015, 289-90) point towards a mixed function both for
individual merchants or collegia as well as for the collection and shipment of the annona taxes (Rizos 2015,
288-9). In both cases the monumentality of these buildings clearly shows the interest of the authorities to
thoroughly organise harbour space and local markets.

Brandt 2005; Keay 2010; Rizos 2015.

Archibald 2005, 7; Morley 2007, 571.

MacDonald 1986, 262.
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Fig.4.22. The Roman harbour area of Ephesus (right) with artistic reconstructions of the two
monumental gateways leading towards the harbour basin (left; indicated by the numbers 2
and 3 on the other plan (Bouras 2012, Fig.2).

the sanctuary’s entrance as well as with the “galley cove” and the Agora of the
Competaliasts, was equipped with quays/retaining walls, paved and adorned with the great
portico of Philip, statues and lavish votive monuments like the “Monument Carré” and the
Tholos (Fig.4.13). The harbour’s northern part, on the other hand, presented a more modest
appearance, its main focal points being the large but austere Hypostyle Hall and the simple
kUkAo¢ auctioning establishment. There were fewer votives, which never obstructed the
centre of the Agora of Theophrastos that was also left unpaved (Fig.4.21). Both agoras had a
commercial function but there was a clear effort to create a lavish maritime facade in the
agora of the Competaliasts and to establish a more functional market space in the Agora of
Theophrastos. Kenchreai, on the other hand, despite its thorough organization and planning
as a harbour city, presented a rather non-monumental maritime facade, dominated by
simple warehouses and dwellings and even the sanctuaries flanking the harbour had the
form of simple enclosed oeci establishments (Fig.4.14; Scranton et al. 1978, 88-9).
Monuments and votives were most likely concentrated at the harbour’s centre where the
city’s agora was located, but neither excavations, nor iconography attest to any impressive
architectural configuration. Lechaion was, according to our present knowledge, the least
monumental harbour of the three case studies, with no large buildings, sanctuaries or
statues adorning its shore (with the possible exception of the lighthouse) and with the

settlement’s centre located at a certain distance from the shore (Fig.4.15).
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Fig.4.23. A hypothetical reconstruction of Lechaion’s lighthouse (drawing by the author in
Glingor & Lovén 2018, Fig.6).

Hellenistic and Roman harbours like Ephesus, Miletus and Kos also presented
monumental maritime facades adorned with impressive buildings possibly of limited
practical but of great symbolic usefulness.”? Towards the end of the Antonine period and
mainly in the area of lonia and the Eastern Aegean but also in Lepcis Magna a series of
porticoes, temples, arches and gateways, the former either placed at the end of colonnaded
streets (Rhodes, Kos, Miletus) or standing free (Ephesus; Fig.4.22) became the landmarks
and gateways of harbours, serving at the same time as a facade of the city towards the sea
as well as of the harbour itself towards the hinterland.’®® In contrast to this the series of
imposing, multi-storeyed warehouses constituting the maritime facade of harbours like
Portus and Ostia remained functional structures despite their monumentality. This rather
excessive harbour scenography most likely reflects the development of cities under the
active patronage and control of the Roman emperors.”* Similar projects were, at least to
our present knowledge, not materialized in harbours of mainland Greece like Lechaion and

Kenchreai where imperial patronage was either absent or took other forms (see above).

%2 Fauser 2020, 323-30.
%3 Bouras 2012; 2014; Feuser 2020, 258-65.
% Arnaud 2015a, 64-5.
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Lighthouses were also very important landmarks in the harbours of the period.”>
These served both symbolic as well as practical functions and it is not surprising that they
become the main symbols of harbours in the iconography of the imperial period, especially
in coinage.”® They were not only substantial structures able to immediately convey political
and symbolic messages dictated by their builders/funders, but also remained relatively
simple, tower-like edifices, much easier to build than the technically complicated moles and

957
d.

qguays of any kin Their construction, however, still depended on local conditions and

patronage. Next to massive lighthouses like the ones of Alexandria (Fig.1.7), Portus or Lepcis
Magna, much smaller structures operated, like the lighthouses of Thasos or Patara,®®
whereas even important harbours like Delos or Kenchreai seem to have never had any
lighthouse at all. Lechaion, most probably due to the lack of other landmarks on the flat
coast, was equipped with the lighthouse depicted on Corinthian imperial coins (Figs.3.52,
4.15 & 23).

But lighthouses were not the only landmarks of harbours. Other buildings and
monuments formed important parts of their maritime facade. In the case of Delos the
entrance to the Main Harbour was marked by the small temple that most probably stood on
the “Great Mole” (Fig.4.13), whereas in Kenchreai the main harbour landmark was
Poseidon’s statue (possibly a colossal one), mentioned by Pausanias (Fig.4.14), and quite
likely some of the large funerary monuments standing on the Northern Ridge above the

%% In Miletus the entrance to the main harbour was marked by the two lion

harbour.
statues,”®® whereas the ships tramping between the various harbours could also use the
Hellenistic temple erected on the Humeitepe hill, just above the seafront.”®* In Hellenistic
Ephesus a small temple marked the harbour’s northern end, standing on a cliff and facing
the open sea (the “Crevice temple”; Fig.4.6).®> Two votive temples also adorned the moles

963

of Lepcis Magna, paired with the impressive lighthouse and guard tower.”” Such edifices

had multiple functions as cult places, landmarks and parts of the cities’ maritime facade and

%% Giardina 2010; Robinson et al. 2020, 106-7.

Boyce 1958, PI.14; Rosen et al. 2011, Fig.2.

7 Feuser 2020, 237-40.

%% Kozelj & Wurch- KoZelj 1991; Kocak 2019, Fig.3; Feuser 2020, Abb.124.
Paus.2.2.3; Wilson Cummer 1971.

%9 Briickner et al. 2014, Fig.7; Feuser 2020, 32-3, Abb.9.

%1 Feuser 2020, 50.

%2 | adstatter 2016, 257-60.

Bartoccini 1958, Tav.XXV, LXVII-VIII.
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were almost certainly built in specific sites to serve all these purposes.

A common operational attribute of the harbours studied here, as well as of the
majority of the other Hellenistic and Roman harbours of the Aegean, was that they were
almost exclusively commercial ones, with no naval bases operating there (with the exception
of the Classical-Hellenistic naval arsenal of Lechaion, of which, however, almost nothing is
known; see 3.2.6). Nevertheless, in the case of Delos, due to the religious and political
importance of the island, the accommodation of galleys serving the Jswpiat religious
embassies were vital for the operation of the harbour and thus the “galley cove” was
demarcated and used inside the Main Harbour (see 3.1.5). This ‘blending’ of commercial and
naval harbours might appear peculiar at first sight, since military harbours have been strictly
divided in most of the Classical and Hellenistic harbours of the Mediterranean (e.g. Aegina,
Piraeus’ Zea and Mounychia, Rhodes, Carthage) with the creation of well-organized and

%4 But in harbours like Kos, Marseilles or Piraeus’ Kantharos

fortified shipshed complexes.
shipsheds were included within the limits of commercial harbour basins, probably due to the
lack of enough space in arsenals or of a second harbour to be used as a military one.

A final aspect of the architecture and planning of the harbours of the period was that
the lavishness of the monuments around them was not always related with impressive
harbour works. In Delos, Kenchreai, Ephesus or Miletus the monuments surrounding
harbour basins were set above simple, low quays that allowed the easy circulation of people
and merchandize from the shallow beaches of the harbours towards the local agoras and
warehouse (Delos, Miletus; Figs.4.2 & 13). This approach highlights both the basic methods
of using a harbour described above (anchoring in the open and using lighters), as well as the
choice of harbour builders and local authorities to avoid the investment in expensive and
quays of uncertain usefulness and to prefer the more secure and much more impressive land
monuments. The combination of monumental quays with an equally monumental maritime
facade can be observed in a few harbours like Puteoli and Portus, with the extensive use of
maritime concrete, as well as in Lepcis Magna, where the magnificent ashlar quay with the
staircases and the huge mooring stones supported monumental two-storey porticoes

(Fig.2.30).%%

%4 Blackman & Rankov 2013, 210-30; Bouras 2014.

%3 Bartoccini 1958.
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Finally, the harbours discussed in this study had very specific positions within wider
commercial networks. Despite their importance the three case study sites were not terminal
harbours like Alexandria, Portus or Lepcis Magna, i.e. harbours from which bulk cargoes
were exported and which served extended hinterlands and/or large urban populations like
Rome. They operated as important stations for ships operating on long-haul networks, such
as the grain freighters moving from Egypt or the Black Sea towards Italy, as well as outlets of
specific regions like Corinthia towards the sea and the outer world. Delos had a very
important position, thanks to its geographical location at the middle of the Archipelago in
almost all networks crossing the Aegean Sea’® and for this reason, as well as its religious
importance, it was a popular stop for ships, mariners and travellers, becoming also a unique
clearinghouse for the commerce of grain. In general all three harbours stood in the middle of
the long-haul networks of the period. Many ships would frequent them regularly but would
not spend long periods of time there to load/unload whole cargoes since the local needs
could be covered by local production and short-haul networks and, even in the case of Delos,
transactions would take place without the whole cargo being unloaded on the shore. How
then did the position of the three harbours in these networks affect their form and
operation?

As we have already seen, less ship traffic meant a smaller pressure on the local
authorities to enhance and enlarge harbours in order to receive greater numbers of ships,
especially of greater tonnage and draught. Fewer ships also meant fewer taxes that could be
invested in the construction of bigger harbours. Instead, with harbours being essential stops
for the provisioning and maintenance of ships and for the rest and entertainment of their
crews and passengers, resources were invested, as we have seen, in the creation of land
infrastructure. This included repair facilities for ships (the shipyard, capstan and slipway of
Delos), market facilities where the exchange of goods could be facilitated (agoras,
warehouses, auctioning sites), sanctuaries where crews and passengers could practice their
religious duties (especially for deities like Poseidon and Isis, patrons of mariners) and a wide
range of establishments like inns, taverns, shops and brothels where visitors could seek rest,

food, and entertainment. These “parameters of attractiveness” of the “Sailortowns” were

%% Rostovtzeff 1941, 1263; Bouras 2016, Fig.1.
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very important aspects of the lifes of the harbours of the period and essential factors of their
prosperity or demise.>®’

It should, nevertheless, be stressed that, despite the fact that the three case studies
never reached the importance of terminal harbours like the ones mentioned above and were
never as big or elaborate as them, they still remained very important parts of short-haul,
local networks of commerce and seamanship. Delos was the centre of the commercial as
well as the religious and political networks of the Cyclades,®® whereas Lechaion and
Kenchreai served the whole of Corinthia and most likely large parts of the Peloponnese.®®
The details of the operation of these harbours within these networks and of the networks
themselves in general evade us, due to the lack of written evidence, but future research

could bring new evidence, particularly archaeological, to highlight this.

4.5. From Hellenistic to Roman harbours

It is beyond the scope and possibilities of this study to trace the evolution of all harbours of
the Hellenistic and Roman Mediterranean, since that would require the scrutiny of many
more case studies than the three ones selected, but certain useful observations can be made
concerning at least the three case studies.

A quite straightforward evolution can be observed, from the less elaborate, mostly
natural Hellenistic harbour of Delos to the sophisticated Roman harbours of Lechaion and
Kenchreai. Delos was never equipped with any substantial harbours works, (protective
structures and docking facilities), nor was any dredging ever undertaken there, despite the
island’s impressive urban and financial development and the funding of various grandiose
projects on it. In contrast the bigger and more elaborate harbour works of Lechaion and
Kenchreai, the dredging of Lechaion’s Inner Harbour, as well as the establishment of the
well-organised harbour city of Kenchreai showed a substantial effort to create and maintain
more monumental, protected and ‘user-friendly’ harbour environments. Although the two
harbours of Corinth never acquired the uniqgue monumentality of Delos, in terms of actual
harbour works in the sea they overshadowed the great city. Was, however, this discrepancy

a result of an evolution or of different and very specific local conditions?

7. 0n the term “parameters of attractiveness” see Kotarba-Morley 2015, 287-9. On “Sailortowns” see Hugill

1967, xviii (cf. Reger 2016).
Reger 1994, 51-3; Constantakopoulou 2007, 25-6.
Rougé 1966, 131-2; Chaniotis 2018, 313-4.
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The development of Lechaion and Kenchreai was related to initiatives of the Roman
authorities to not only lavishly rebuild the destroyed Corinth and equip it with two suitable
harbours, stimulating commerce in the area and boosting financial development in general,
but also to create a ‘facade maritime’ that would serve political purposes, albeit, as we saw
above, this never reached the grandeur of other contemporary harbours. This was made
possible after the establishment of the full control of Corinthia and of the Peloponnese by
the Romans and served the pressing need to reorganise a devastated region and restore its
infrastructures. Delos on the other hand had developed during a period when the Romans
had not yet gained full control of the Aegean and would take other measures to stimulate
trade and counteract the monopolies of Rhodes, such as the establishment of a free port.>”°
The political and commercial conditions of the period did not permit, nor favour the creation
of a new, monumental harbour like Lechaion and Kenchreai, which were established in the
period of the principate, as well as like other harbours of the Aegean and of lonia in
particular (see 4.4). Furthermore, the use of harbours as political statements by the Roman
state was not yet developed to the degree that would grow during the aforementioned
period, when the scenography of harbours became a vital part of political propaganda.’”*

Beyond, however, the evident advance in harbour works and organisation between
Delos and the two other case study harbours, it is quite difficult to affirm a linear evolution
between the three harbours. In terms of construction technology employed little would
change, all three harbours having been built with the ‘Greek’ method without the use of
maritime concrete and their main difference being the application of dredging (see 4.3) and
the improved organization of the urban space around them (see 4.4). Despite similarities in
their use by ships (anchoring in the open and using lighters), each case study followed a very
specific evolution, which corresponded to equally specific local conditions. These conditions,
although following the general tendencies in the development of Mediterranean economy,
trade and urbanism, were still firmly attached to local environments and needs, which they
had to sufficiently serve in the most convenient way. Harbours, as seen through the

examination of the case study ones, remained largely independent units, following individual

courses and each time presenting a unique configuration.

%70 casson 1984, 76; Chaniotis 2018, 180.

7% Ugolini 2020, 132-3, 170-1.
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4.6. Ship and harbour technology and development

Another important aspect of harbour operation is the relationship of their development in
terms of organisation and technology with the development of contemporary ships and vice
versa. In other words, was it the construction of larger and better ships that caused the
development of more advanced harbours, or the existence of such harbours brought the
construction of ships of greater tonnage and improved seaworthiness?

Concerning the early Hellenistic period it is difficult to trace the relationship between
ship and harbour technology. On the one hand data on hull size and shapes is meagre, with
few shipwrecks excavated and written sources in general documenting ships of relatively
small size with few exceptions (the Syracusia or the large poyleremes; see 2.3.1). On the
other hand harbours appear to have remained simple and small (Delos, Lechaion), with few
exceptions related mostly with land infrastructure (e.g. the lighthouse of Alexandria) and
military installations (e.g. Rhodes, Carthage), whereas the known cases of dredging (e.g.
Naples) were limited to a small depth that could not affect the accommodation of large
capacity ships much (see 4.1, Fig.4.8). Much more evidence comes from the Late Republican
period with the appearance of the first ships of great tonnage like the early-1* century BCE
myriophoroi (see 2.3.2). This evidently predates the construction of the elaborate concrete
harbours of the 1% century CE and could have been a major factor for their development.
Nevertheless, there are substantial problems in such an interpretation. The boom in ship size
of the period is not only geographically limited (southern Gaul),”’? but also appears to have
no continuation. By the 1* century CE shipwreck evidence points towards a predominance of
ships of small and medium tonnage, despite the fact that trade in the Roman Mediterranean
increased in volume considerably.’”® Ships remain of the same size even in the following
century, when large and deep harbours continued to be built and maintained (see 2.3.3).
Although certain ships of exceptional size like the Isis travel the Mediterranean these remain
rarities and exceptions to the rule.”’*

But this does not mean that it was harbours that triggered the construction of larger
and more elaborate ships either. The appearance of the first large capacity ships and

myriophoroi in the early 1% century BCE does not follow any advance in harbour

2 Nantet 2016, 122.

Oleson & Hohlfelder 2011, 816-9.
Luc.Nav. 5-9. Casson 1971, 186-8; Houston 1987.
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construction, whereas, as noted above, the elaborate harbours of the 1* and 2" centuries
CE are not followed by any considerable rise in ship tonnage. Furthermore, as mentioned
already, the development of new, larger, deeper and more monumental harbours is uneven
and greatly affected by political interplay and specific local conditions.

This lack of a direct connection of shipbuilding with harbour technology should not,
however, be seen as proof that harbours and ships developed independently to each other.
As we saw above the advance in ship technology was triggered by their need to carry larger
cargoes and be able to sail with safety and to use every different coastal environment, not
depending on the existence and the configuration of harbours. On the other hand harbours
were built not only according to the ship traffic they would handle, which comprised mainly
of medium and small capacity vessels, but also to meet the specific local conditions and
needs (networks, markets, hinterlands, population etc.). Furthermore middle range harbours
like the case study ones, although serving large numbers of ships operating on long-haul
networks, only accommodated the few vessels that served the local needs, with most ships
remaining anchored in the open. Thus the rise in ship tonnage and numbers affected mostly
the terminal harbours like Portus where great numbers of ships, often of large tonnage, had
to be accommodated and load/unload whole cargoes. Such harbours were affected by the
development of ships and were enhanced in order to receive ships of great draught and size,

as well as their cargoes.

4.7. Conclusions

In the previous two chapters the configuration and operation of the case study harbours vis-
a-vis ship and cargo handling was analysed, both as individual sites as well as in comparison
with each other and contemporary harbours elsewehere in the Mediterranean. Several
important conclusions were reached, revealing a reality of similarities as well as differences
amongst the Hellenistic and Roman harbours of the Aegean.

The case study harbours, as well as other contemporary ones, presented a great
degree of variability, which critically influenced their ability to accommodate ships and
handle cargoes: there were deep coves along with very shallow, nearly swamp-like, basins,
the former greatly hampering the capacity of these harbours to receive ships of medium and

large capacity. Size also varied greatly, from extended anchorages to very small basins with
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corresponding possibilities concerning their capacity to accommodate ships. The inclusion of
multiple basins and anchorages into the same harbours or harbour systems, often serving
different urban districts, was also known (Delos). Protection varied from naturally or
artificially well-sheltered coves and enclosed estuaries to almost totally exposed anchorages
and open coasts. Most harbours were sheltered by relatively few structures, limited to
protective rubble and ashlar moles and groynes (Delos, Lechaion). Coastal quays were rather
common, however, they were built on dry land and ships could not berth directly on them
and operated basically as retaining walls for roads or other public spaces (Delos, Kenchreai).
Another shared feature was the existence of long sandy shorelines, ideal for the easy
employment of beaching. The technology employed in the construction of the case study
harbours was quite simple, consisting of the ‘Greek’ tradition of building moles with the
accumulation of rubble (Delos’ Main Harbour, Kenchreai) or, more rarely, by lowering ashlar
blocks from the surface directly on the seabed (Delos’ Gourna, Lechaion). The advanced
technology of maritime concrete was not introduced to any of the case study sites during
the period investigated and it in general remained rare in the Aegean and the Eastern
Mediterranean. Compared to the relative poverty of harbour works, land infrastructures
were much more developed, including spacious agoras, monumental porticoes, extended
storage facilities and religious buildings, linked with the urban fabric of the adjoining harbour
cities (Delos, Kenchreai). The monumentality and extent of these structures was, however,
subjected to different local conditions and varied greatly from lavish establishments to
nearly empty beaches (Lechaion).

Due to the lack of deep protected areas and docking facilities, the best method for
ships to use the majority of harbours was anchoring in the open and employing lighters. This
not only allowed the use of every harbour and anchorage mariners encountered, even when
harbour works and infrastructures were absent, but also permitted ships to sail from/to
these harbours more easily and avoid secluded basins and passages where circulation would
have been tedious and potentially dangerous. The existence of sandy beaches in almost all
harbours of the region indicates that beaching was also common for the unloading/loading
of draught-beached vessels, although unfit for large and medium capacity ones, which
porters could not approach due to their draught. These areas also allowed the establishment
of shipyards, vital for the maintenance of ships, and were ideal for the beaching of lighters,

serving, through the low sandy coasts, the easy transportation of cargoes from and towards
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coastal commercial establishments. Docking was inevitably very limited, since most
merchantmen could not approach quays erected on rubble moles without the danger of
being damaged or running aground due to the inclination of the foundations and their
draught. Ashlar or concrete docks with enough depth in front of them were rare and, at least
in the case study harbours, exposed to the open sea, whereas, as noted above, maritime
concrete remained largely unknown in the region. Docks were very likely limited to the
important terminal harbours of the period like Alexandria and Portus where ships would
have to inevitably unload or load whole cargoes. Such facilities would have, nonetheless,
been vital in the trade of specialised heavy cargoes like building material, especially marble,
or large containers (dolia), both requiring heavy duty lifting devices or siphons that could
only be operated from solid docks. Docking facilities were, however, never established in
harbours beyond Rome and Portus despite the amount of stone and marble cargoes handled
there for local use or export/import. This was most likely due to the irregularity of the arrival
of stone cargoes and the cost of the construction and operation of specialised facilities. Each
time such cargoes had to be moved temporary facilities, most likely from wood, were
erected and then demolished, whereas draught beaching could also be employed.

Urban and rural hinterlands and forelands had a reciprocal relationship with the ship
and cargo traffic harbours administered. The spaces around harbour basins were commonly
equipped with all the necessary commercial infrastructures (agoras, porticoes, storage
facilities) in various degrees of monumentality but always related to the commercial traffic
and ready to receive and deliver goods and people from and to the sea. This made harbour
spaces even more appealing to mariners and merchants, who would find there a favourable
environment for commercial transactions and storage of goods, but also for rest, recreation
and worship. Rural hinterlands also played an important role as production and consumption
centres, largely dictating the form and quantity of ship and cargo traffic. Nevertheless,
important harbours could develop and operate even in sites with a practically non-existent
hinterland like Delos, which became a port-of-trade, with almost the whole of the
Mediterranean being its hinterland and foreland at the same time.

The relative simplicity in harbour works, small size and presence of more elaborate
infrastructure on land in the harbours studied is related closely with their position in
contemporary commercial networks. Despite their importance in regional networks

(Lechaion, Kenchreai) and operation as clearinghouses and markets (at least in the case of
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Delos), the three case study harbours were not terminal harbours where large numbers of
ships would unload and load whole cargoes, but were used as stops by these ships, serving
their maintenance and offering rest and recreation for their crews and passengers. This
caused ships to spend short little time there and did not put pressure on the harbour
authorities for the creation of elaborate and large harbours. Instead, they invested on land
infrastructure related both to the local needs as well as to accommodate the needs of the

visitors.
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5. Conclusions and epilogue

The primary aim of this study was to understand Hellenistic and Roman harbours of the
Aegean in respect to the handling of ships and cargoes within them. This was achieved by
approaching three case study sites (Delos, Lechaion and Kenchreai) according to the ways
these were used and experienced by contemporary sailors, with special focus on their
interaction and dependability with ship and cargo traffic. A new methodology was devised
and applied based on the combined study of ships and seamanship and the harbours’
natural and anthropogenic configuration, a task that constituted the thesis’ secondary aim.
The typology, draught, size and equipment of ships vis-a-vis the original form and
organisation of harbours was analysed and different scenarios concerning the case study

harbours were created.

5.1. New understandings of Hellenistic and Roman harbours

According to the scrutiny of the evidence and the reconstructions of the case study
harbours, these were rarely ideal places for the sheltering and handling of large numbers of
merchantmen of medium and large capacity. Several harbour basins were not large enough
to receive any substantial number of vessels (Delos’ Main and Merchant Harbours,
Kenchreai), whereas the whole harbour area of each site could also be fragmented into
separate smaller basins and anchorages (Delos, Lechaion). More importantly, most basins
did not offer adequate depth for the approach of ships of medium or large tonnage (Delos’
Main and Merchant Harbour, Lechaion), some being heavily affected by coastal or inland
sedimentation (Delos’ Main Harbour, Lechaion), with dredging employed only in one case
(Lechaion’s Inner Harbour). The operational or functional ship capacity of harbours, i.e. the
number of ships they could accommodate with safety and without hindering their
circulation, was also inevitably reduced, most likely to half compared to their absolute
maximum capacity, i.e. the total number of vessels that could be crammed within them, by
the need to maintain space for circulation, manoeuvring and safety between vessels.
Furthermore, with the exception of Delos’ Main Harbour and Kenchreai, harbours were not
adequately protected by natural or artificial features (see below), often being exposed to

strong winds and waves (Delos’ Skardanas and Gourna, Lechaion’s Outer Harbour). In
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general the majority of basins could accommodate large numbers of small and very small
capacity ships (with a draught of 1.5 metres or less) but not of large ones, which could not
enter these areas, nor to approach the shore due to their draught.

Harbour works were simple, limited in numbers and in a way ‘out-dated’ in terms of
technology, following the long ‘Greek’ tradition of rubble moles with ashlar quays built
above water level (Delos’ “Great Mole”, Kenchreai). These quays were common but were
built on dry land and thus operated basically as retaining walls for buildings, roads and other
public spaces and not as actual docks (Delos, Kenchreai). The advanced technology of
maritime concrete introduced by the Romans was never employed in any of the case study
harbours during the period studied and was rarely used in the Aegean and the Levant in
general. The creation of moles and quays in deep water by sinking ashlar blocks directly onto
the seabed, a less common method known from sites like Amathus and from written
sources, was most likely employed in two cases (Delos’ Gourna and Lechaion’s
moles/groynes). In both sites, however, these structures were dangerously exposed to the
open sea, undermining the safety of ships berthed there, whereas in the case of Gourna the
poor preservation of the quay indicates it was possibly a short-lived establishment. Wooden
piers are not documented in any of the case study sites or in any other contemporary
harbour of the Aegean, although they are known from the western Mediterranean (Naples,
Marseilles) and from iconography.

Contrary to the simplicity and relative poverty of harbour works in the sea, the land
infrastructure of the harbours studied, as well as in many other contemporary examples,
was significantly richer and more elaborate. These were developed via the creation of well-
planned urban centres (Kenchreai), spacious agoras and impressive buildings of monumental
and/or commercial character, embellished with works of art and votives (Delos). Only in the
case of Lechaion was the maritime facade matched by the simplicity of harbour works,
being, according to our present knowledge, devoid of any monuments, with any
infrastructure located further inland.

The exposure, small depth, and overall simplicity in terms of human intervention of
the harbours studied did not prevent their successful use by mariners and their ships, as
seen through their development as important commercial and urban centres like Delos and
Kenchreai. Evidence suggests mariners resourcefully exploited contemporary advantages in

ship construction and equipment (curved cutwaters, boarding planks, ships’ boats, different
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types of sails and anchor etc.) and could use every diverse and often hostile harbour
environment they encountered, not relying on the existence of artificially or naturally
protected anchorages. According to the archaeological remains that confirm the lack of
docking facilities and the shallowness of many harbour basins and coasts (see above), but
also to other sources like texts and iconography, mariners must have predominantly
anchored ships in the open and employed lighters for the transportation of merchandise
from/towards land or other ships. This method could be applied in any coastal environment
and greatly facilitated the use of various harbours by preventing the entanglement of vessels
in small and shallow basins, lagoons, or estuaries where they ran the danger of being
stranded or damaged. It also allowed mariners to avoid the fees imposed by local authorities
for the use of harbour space and facilities. Further, it was ideal for busy harbours like Delos
and Lechaion that had to accommodate substantial ship traffic but offered few protected
and deep anchorages.

Beaching (in the form of hauling ships on land or draught beaching them) could also
be easily employed in the case study harbours since all of them, as well as other
contemporary examples (e.g. Hellenistic Ephesus, Miletus, Elaia), were organised around
long sandy beaches. This method was, due to the draught of loaded ships and the small
depth of the sea along the beaches, mainly useful for small capacity ships and lighters, which
could approach the coast, unload/load cargoes in shallow water and also be hauled out of
the water, if needed, for protection. Nevertheless, the ‘friendly’ space of sandy beaches was
still important for the operation of larger merchantmen since it was the ideal location for the
lighters employed for the transportation of their cargoes to and from the coast and the
commercial facilities on land. Finally, beaches were the areas where shipyards operated,
essential for the necessary maintenance of all ships using harbours, as well as for the
construction of new ones (for example the shipyard of Delos, known from written evidence,
or Marseilles and Olbia, discovered by excavations).

Docking must have been rare, because of the lack of proper facilities (only the ashlar
quay of Delos’ Gourna and the moles/groynes of Lechaion could potentially operate as docks
but left ships dangerously exposed to the sea) and reserved for ships carrying special cargoes
like large containers (dolia) or stone and marble that required direct berthing on docks for
the operation of siphons and lifting devices. The existence of multiple basins, anchorages

and beaching areas dispersed around coastal cities, a characteristic of numerous harbour
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sites of the period (e.g. Delos, Lechaion, Miletus, Rhodes, Elaia) allowed mariners to choose
between different areas for their vessels according to weather conditions, space availability

or the local needs of different urban areas (the “selective coastal tramping”).””

In general
the configuration of the case study sites, as well as of other harbours of the period, points
towards mobility and adaptability as the main characteristics of their use, with mariners
most likely avoiding secluded basins when this was not necessary and opting for open
anchorages and beaches.

Contextualising the sites studied within their contemporary world, a diverse and
complicated image appears, related to the different configuration and capacity of each site
as well as to the different commercial networks, hinterlands, and urban centres each of
them served. A tendency towards simplicity and a thorough management of resources is
evident. As seen through the remains of the case study sites as well as of other
contemporary harbours their constructors and administrators relied on less monumental but
already tested, cheaper and simpler technologies (e.g. rubble moles at Delos, Kenchreai,
Lepcis Magna or Thapsus and, less frequently, the casting of ashlar blocks from the surface
at Delos’ Gourna, Lechaion, Amathus and Centumcellae). The advanced technology of
maritime concrete, despite the fact it allowed the construction of a harbour in any coastal
environment and depth, was more expensive, complicated and of unknown longevity
compared to other less sophisticated technologies. It thus remained, with a single verified
exception (Chersonissos) rare in the Roman Aegean. The choice of simpler methods in
harbour construction and operation directly reflects the flexibility and resourcefulness in the
use of harbours described above. Conscious efforts were made to create simple but
functional and ‘merchant-friendly’ spaces on land instead of impressive but technically
complicated structures in the sea.

The relationship between ship and harbour technology is another important issue
researched in this thesis, with the main question being whether it was the development of
ships and their technology that caused the development of harbours or the opposite. By the
Roman period both ship as well as harbour technology made great progress in the
Mediterranean, as seen through shipwreck and harbour archaeology,”’® but, according to my

study this relationship was quite complex and not as straightforward as one would expect.

°7> zarmakoupi 2018b, 37-8.
°7® Nantet 2016, 223.
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The creation of larger and more elaborate ships in the Hellenistic and the late Republican
period (e.g. the large polyremes and the myriophoroi carriers) preceded the construction of
more monumental and complicated harbours built after the establishment of the pax
romana. Nevertheless shipwreck evidence show a drastic fall in in the number of large-
capacity merchantmen in the 1° century CE, the period when some of the most advanced
artificial harbours were built in the Mediterranean, thanks to the wide employment of
maritime concrete began. Similarly, the creation of several larger and deeper harbours
during the period of the principate did not trigger the development of larger ships in general,
as shipwreck and written evidence show. The majority of merchantmen in the Roman
Imperial Period remained ships of small and medium tonnage with few exceptions. This,
however, should not be seen as a paradox. What the study of ships and their capabilities of
the period studied showed was their ability to successfully operate in every different
environment, using a variety of methods and taking full advantage of the possibilities offered
by the advance of seafaring technology (see above). Ship traffic was thus not dependent so
much on the existence of deep and protected harbour basins, but on the various networks
these ships had to serve, the cargoes they had to carry and the profit that could be gained by
merchants and mariners (see below). Although harbour administrators had every reason to
make their harbours friendly places for ships, people and cargoes, this depended largely, as
we saw above, on uneven patronage and funding, whereas it was considered more
important to create cheaper land infrastructures than more expensive and often short-lived
harbour works in the sea.

Directly related to the tonnage and number of ships visiting the case study harbours
as well as other harbours of the period is their position and operation within various
commercial networks. According to the evidence related to ship and cargo handling in the
three case studies these were not the termini of sea routes, located at the end of long-haul

%7 They were mainly middle harbours, serving as

networks, like Portus or Alexandria.
regional trade centres (Lechaion, Kenchreai), necessary stops for the victualing and
maintenance of ships serving long-haul networks and, in the case of Delos, as clearing-
houses and free ports.”’® This is reflected in the absence of substantial harbour works and in

the presence of commercial infrastructure on land, as well as in their use by ships that,

77 Rostovtzeff 1941, 1263; Keay 2010, 11; Schérle 2011, 93.

°’% Bresson 2016, 308-13; Zarmakoupi 2018a.
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according to my study, spent short periods anchored in the open and not unloading all of
their cargo. Having to accommodate much fewer ships and cargoes than the terminal
harbours of the period the case study harbours received less attention from high-ranking
state authorities who funded other harbours in order to enhance both their functional
(through dredging or the construction of maritime concrete moles and quays) as well as their
symbolic operation (through adorning them with imposing buildings and votives; see below).
Nevertheless, the three case study harbours remained extremely important operating as
stops for ships travelling in long-haul networks, clearing houses, commercial hubs for the
local communities and parts of local harbour networks, as well as developing into important
settlements with their own life and history.?”®

There was not a single type of ‘model harbour’, neither as a natural and/or
constructed space, nor as a centre of commerce and seamanship. Small and shallow
harbours with few protective works (e.g. Delos, Lechaion) coexisted successfully alongside
large, well-protected and monumental establishments (e.g. Kenchreai, Portus, Ephesus).
Specialization in the use of harbours was most likely minimal and basically involved galleys
and stone carriers. In the case of galleys, security and special infrastructure was important
for their accommodation (even when these consisted of non-combatant, emissary vessels
like in Delos), whereas in the case of stone carriers the practical requirements and technical
implications of the handling of their cargoes (weight, space for the operation of cranes,
experienced personnel) caused the creation of special harbour sectors (the statio
marmorum) and the imposition of rules on the handling of such cargoes (e.g. the Ephesus’
decrees). The existence of stone-handling sectors is, however, documented in only two of
the most important harbours of the period (Portus, Rome) and most basins and coasts
indiscriminately must have served ships of all kinds, sizes, and cargoes, provided they could
approach them.

Despite the relative simplicity of harbour works, monumentality remained an
essential component of the harbours studied. It served the creation of a ‘coastal
scenography’ that would demonstrate to the people who visited harbours but also to the
local inhabitants state authority and patronage. This was, nevertheless, expressed, especially

in the Aegean, mostly through less technically complicated and more visible buildings on

% Horden & Purcell 2000, 393; Archibald 2005, 1; Robinson et al. 2020.
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land and not through costly and less apparent structures in the sea (for example the lavish
harbour fronts of Delos, Miletus and Ephesus that were equipped with very little
infrastructure in the sea). The creation and maintenance of large, monumental harbours
required substantial funds that could only be delivered by high state officials and rulers. This
patronage was uneven and depended on various circumstances and political interplay,
targeting sites serving the long-haul networks that provided grain for capitals and other
important cities, especially during the Roman period (e.g. Alexandria, Caesarea Maritima,
Portus, Lepcis Magna). When such funding was not available local authorities had to build
and operate harbours according to their own finances and to choose the most cost-effective
methods. Such practices of constructing, maintaining, and administering harbours relate
closely with the ways harbours were used by ships (see above) and largely contradict the
idea of the state-controlled ‘great trade’ of the Hellenistic and Roman period and the high
degree of commercial specialization®’ in favour of a more free and versatile seaborne
commerce, often of regional and short-haul character.”®!

The results reached and the arguments developed within this study are associated
with the wider on-going discussion on the harbours of the period, especially concerning their

982

diverse urban development schemes,” the necessity of their connection with hinterlands,

forelands and commercial networks®®® and the application of various types of technology

%4 But my study’s main contribution to

and the different ‘degrees’ of monumentality.
scholarship is that it introduces seamanship into the discussion regarding Hellenistic and
Roman harbours of the Aegean and the Mediterranean in general by developing and
applying a new methodology. Building upon previous scholarship that saw harbours as multi-

%85 it sheds

functional centres of commerce and interaction where ships played a crucial role,
light on harbours’ primary (and largely neglected by scholarship) function — the handling of
ships and cargoes. It reaches, for the first time, conclusions based on solid data rather than
on theoretical models and assumptions, concerning the actual practicalities, possibilities and
drawbacks of the operation of harbours as ship havens. Finally, and very importantly, since

this thesis’ methodology was based on hard, measurable data that can be retrieved in

%% Rougé 1966, 71-3; Pomey 2011, 48-9.

Hopkins 1983, 94-6; Lawall 2005, 202; Mataix Ferrandiz 2018, 204-7.

982 Zarmakoupi 2018b; Feuser 2020.

%83 Keay & Paroli 2011; Leidwanger 2013; Schérle 2011; Wilson et al. 2013.
Morhange & Marriner 2010; Oleson & Hohlefelder 2011, 814-9; Arnaud 2015a.
Keay 2012a; Boetto 2010; 2016; Feuser 2020.
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harbours of any region and period, it formed a new research tool for harbours of other time

periods, as well as of other geographical regions around the world (see below).

5.2. A new methodology

The second most important contribution of this study to scholarship is the creation and
application of a new methodology that integrated ship and seamanship archaeology with
harbours. This was considered necessary since previous scholarship had never approached
harbours in such close relationship with the practical issues of ship and cargo handling and
had neither used reconstructions as methodological tools but basically as means of mere
visualisation. Taking advantage of my skills as an illustrator as well as of my first-hand
experience of two of the case study sites (Delos and Lechaion) | demonstrated the potential
of such a methodology to function as an analytical tool as well as to give answers to
guestions concerning ships and harbours of the Hellenistic and Roman antiquity.

My methodology and its basic principles provide a platform for further research that
can expand to other harbours of the Aegean and the Mediterranean, including not only
specific sites but also harbour groups. By applying this new methodology, future research
can target harbour operation both within regional, as well as within wider commercial
networks, exploring different patterns of exchange and economy, based on the combined
study of harbour configuration and seamanship. The results of such studies can provide
important measurable and comparable evidence on the actual harbour operation and
capacity. This evidence can be then integrated within the ongoing debates over the realities
of both ancient harbours as well as of the ancient economy and commerce, especially since
the study of the former has been largely based on quantitative methods, similar to the ones
used in this thesis. Such a broader perspective will greatly improve the understanding of the
ancient economy and commerce through the study of harbours as centres of exchange and
seamanship, but also their evolution concerning organization, technology and function, both
issues purposely not explored extensively here, due to the focus on three very specific case
studies.

Despite the successful application of the methodology of this research that showed
its possibilities to open up new paths in the study of ancient harbours, there is always

potential for development and improvement. Further applications of this methodology can
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include not only more harbour sites of the same as well as of other periods, including the
corresponding study of contemporary ships, seamanship and commerce, but also of the
inclusion of more datasets (e.g. ship and cargo registries, shipwrecks inside harbours,
imports and exports) and of new tools for the collection and analysis of information as well

as of illustration and harbour reconstructions.

5.3. Epilogue

The results of my work showed that many Hellenistic and Roman harbours of the Aegean,
despite the development of seaborne trade and progress in harbour construction, remained
relatively simple and open and could not accommodate and offer protection to great
numbers of medium and large capacity merchantmen. Contemporary mariners were able,
however, to conveniently use these harbours by applying various different methods
(docking, anchoring in the open, beaching) according to each harbour environment and
infrastructure and to avoid the use of secluded basins. This confirms that some of the busiest
harbours of the period (e.g. Delos) operated largely as entrepdts, with limited infrastructure
since only parts of cargoes were transferred on land and ships used them for small periods
of time,*®® whereas monumental establishments like Portus, Caesarea Maritima and Ephesus
operated side-by-side with simpler harbours and anchorages like Lechaion and Kenchreai.
But, more importantly, my study explored in depth the different “harbour realities”*®’ that
resulted from the use of different types of ships, different cargoes and in different
environments, each harbour being unique in its way of operation and organisation, but all
sharing and fulfilling their primary aim to serve ships and cargoes in the most convenient

and lucrative manner.

%% Delano Smith 1979, 327 and Zarmakoupi 2018a.

%7 Reger 2016.
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Appendixes

Appendix I: tables
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Exceptionally Syracusia* 40 BCE 1,700 ? ? ? ? Ath.5.37, 5.206-9
large cargo
ships
Alexandrian ships sis* ™ century CE 1,200 53 14 7 4.5 Luc.Nav. 5-9
Large cargo Madrague 70-65 BCE 350-390 | 40 9 4.5 3.5-3.7 |Pomey 1982
ships de Giens
(myriophoroi)
10,000
amphorae
50,000 modii
350-500 tons
Albenga Early 1% century BCE [350-390 | 40 10-12 [ 4-5 3.5-4 |Lamboglia 1971; 1970-
71
Nile kerkouros > 171 BCE 450 ? ? ? ? Casson 1971, 163-7
Large capacity Mahdia 100-75 BCE 230-250| 40.6 13.8 5 3.5 Hellenkemper Salies et
5,000 al. 1994
amphorae
30,000 modii
150-350 tons
Spargi 120-100 BCE 200- 35 8-10 c.4-5 c.3 Gianfrotta & Pomey
300? 1981, 339
lAntikythera  [80-70 BCE 200- 30- 10- 2-4?  |Bouyia 2012
300? 40? 14?
Stone-carrier Punta del 30-100 CE 265-275 Galasso 1997, 129-32
Francese
IAntirhodos,  [Late-1" century BCE- 250-260 | 30-31 | 10.5- |[3.5-3.7 |c.2.5 [Sandrin etal. 2013
IAlexandria Early 1% century CE 11
Saint-Tropez ™ century CE 200 plus Pomey & Tchernia
1978, 234
Stone-carrier Torre Late-2™ century CE |170-250 Pomey & Tchernia
Sgarrata 1978, 234
Marzamemi B" century CE 200 plus| 21-32 | 7-8 c.2-3  |Pomey & Tchernia
[ 1978, 234
Nile Kerkouros* 171 BCE 225-275 P.Theb.856

Table 1. A comparative table of large capacity ships of the Hellenistic and early Roman period of the
Mediterranean (asterisks indicate ships known only through written sources).
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The asterisk (*) indicates ships known only through written sources.
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Medium capacity Syracusia’s c.240 BCE 78 ? ? ? ? IAth.208f
3,000 amphorae kerkouros*
20,000 modii
75-150 tons
Grain ship at c.70 CE 100 ? ? ? ? CIL IV 9591
Pompeii*
Ship measured by 1* century CE 144 24 4.5 ? c.2 Hero,
Hero* Stereometrica 1.53
Ship measured by 1* century CE 95 16.5 4 2.3 c.1.5 Hero,
Hero* Stereometrica 11.50
Bourse de Marseille [190-220 CE 130/150 [22/23 9(6) 3 2.2-2.3 |Gassend 1982
Stone-carrier Kizilburun 125-25 BCE 90 15-20 4.5-5 1.5-2 .1-1.5 [ittlefield 2012
tone-carrier |Porto Nuovo Early 1% century CE  [c.138 Bernard et al. 1998
Titan Mid-1* century BCE [c.130 25 6-8 c.2 Taillez 1971
Pisa A ™ century CE 25-30 Comune di Pisa
2001, 54; Kyproul
2012, 28
St.Gervais 3 148-150 CE 81 17.54 7.4 2.8 2.36 Liou et al. 1990

Table 2. A comparative table of middle capacity ships of the Hellenistic and early Roman period of
the Mediterranean.
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Small capacity ITre Senghe 30-20 BCE ho-45 pP0-24 5 c.2 olpe 1989, 554
1,000 amphorae
10,000 modii
15-75 tons
Dramont A 1° century BCE 25 7 c.2.5 ISantamaria 1975,
196
Nile kerkouros* " century BCE c.60- 20.6 3.2 c.2 Casson 1971, 163-6|
70
INaves caudicariaFiumicino 1 ™5™ century CE 50 17.18 [5.59 2.26 1.40 Boetto 2006
INaves caudicariaFiumicino 2 g5 century CE 70 19.18 6.27 2.53 1.57 Boetto 2006
Port-Vendres | Late 3%-early 4™ century 69 1750 @8 1.95 [1.89  [Rival 1991, P1.95
CE
Dolia shipwreck Diano Marina Mid-1* century CE 66 20-22 6 2.3 c.1.5 Pallarés 1991;
Marlier 2008, 158-
9
Dolia shipwreck [La Giraglia 20 CE 64 20 6.7 2.1 c.1.5 Marlier 2008, 158
Dolia shipwreck Ouest Giraglia Mid-1* century CE <70 .22 c.7 c.2 c.1.5 Cibecchini et al.
2 2017
Dolia shipwreck (Grand Ribaud End of 1 century BCE 50 18 6 2.1 c.1.5 Hesnard et al. 1988|
D
Dolia shipwreck [Ladispoli Late 1° century BCE-early “5-50 18 6 2.1 c.1.5 D’ Atri & Gianfrotta
1% century CE 1986; Carre 1993
Grado | Mid-2™ century CE .25 16.5 5.9 c.1.4 Beltrame & Gaddi
2007, 144; 2013
IStone-carrier Dramont | 50-75 CE 23 Uoncheray &
Uoncheray 1997;
Uoncheray 1998
Ashkelon 2"%-1% century BCE P 15-25 Galili et al. 2010,
Roman 125-45.
Naples A Late 1%-early 3" century 15/20? [11.77? B.32? [0.88? Boetto 2005;
ICE Boetto et al. 2009
Kyrenia 310-300 BCE 22 14.4 h.4 c.1.1  [Steffy 1994, 42-59
Serce Limani 280-275 BCE R0 c.14 c.4 c.1 Pulak et al. 1987
Cavaliere 100 BCE 27 12.98 |.6 1.53 c.1.2 Charlin et al. 1978
Chretienne C ™ century BCE 15 15-16 [5.5-6 c.1.5 oncheray 1975
Carry-le-Rouet 2"%-1% century BCE R7 13 1.6 Long 1988, 22-7
Grand 2"%-1% century BCE P 23 Benoit 1961
Congloué B
Miladou 2"%-1% century BCE P 15 Dumontier &
Uoncheray 1991,
109-74; Long &
Ximenes 1988,
159-83
Laurons 2 o™ century CE 15 5 c.1.2  |Gassend et al.
1984, 75-105
Conque de o™ century BCE ? 15 2.2 Roquette et al.
Salins 2004, 35-8.
Apollonia 2"%-1% century BCE P 15 Laronde 1987, 322-|
30
Stone-carrier Izmetiste 100-150 CE 30-40 Uurisi¢ 2000, 65
Stone-carrier Margarina 1 century CE 30-40 Uurisi¢ 2000, 69
Stone-carrier Marseillan 50-100 CE c.24 Bernard 2009
Beauséjour
Stone-carrier Meloria C 30-160 CE .50 Bargaliotti 2002
Pisa o™ century BCE 42 14 4.5 Bonino 2003, 183-
Hellenistic 221
ship)
Planier 11l 50 BCE 14? 3.2? Liou 1973

Table 3. A comparative table of small capacity ships of the Hellenistic and early Roman period of the

Mediterranean.
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Very small Nile 3rd century BCE 5 Casson 1971,
capacity (less phaselion* 168, n.59
than 15 tons)
Nile 1%-3" century CE 3% Casson 1971, 330
kydaron*
Naples B Late 1™-early 3" 10/15? 8? 2? Boetto 2005;
century CE Boetto et al.
2009
Horeia- Naples C Late 1"-early 3" 21/8.5% 13.5 4 2 1.2 Boetto 2005;
type ship century CE Boetto et al.
2009; Boetto &
Poveda 2014
Horeia- Toulon 1 Late 1% century 10/15? 8.5? 3.1? 0.35 Boetto 2009,
type ship CE -457? 291-4
Horeia- Toulon 2 Late 1% century 10 6.3? 2.2? 0.35 Boetto 2009,
type ship CE -457? 291-4
Horeia- Ostia, Late 2"-early 3" 12? 4.88 Boetto et al.
type ship Isola century CE ? 2017
Sacra |
Herculan 1% century CE 8.6 2.2 c.0.5 Steffy 1985;
eum 1994, 67-71
Kinneret 1% century CE 9 2.5 c.0.5 Steffy 1994, 65-7
Pisa B 7 CE 9.5 4.3 Comune di Pisa
2001, 54;
Kyprouli 2012, 29
Oared Pisa C 1% century BCE- 14 3 Kyprouli 2012, 30
vessel 1% century CE
(akatos?)
Small boat Pisa F 117-138 CE 8.18 1 1 c.0.5 Kyprouli 2012
(lembos?)

Table 4. A comparative table of very small capacity ships of the Hellenistic and early Roman period of

the Mediterranean.

%8921 tons if the ship was a sailing ship and 8.5 if the ship was had mixed propulsion of sail and oars (Boetto &

Poveda 2014).
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Type Length Beam Area covered
Trireme 40 m 56m 148 m’
Early “five” 45 m 6.4 m 234 m?
“Four” 37m 5.6 m 170 m?
“Five” 45 m 7.0m 238 m’
“Six” 47 m 7.5m 268 m’
“Seven” 47 m 7.5m 268 m’
“Five” 45m 8.2m 256 m’
Liburnian 20m 39m 60 m’
Hemiolia 24m 4.3 m 65 m’
Trihemiolia 35m 58m 140 m?
Marsala Punic galley (liburnian?) 35m 4.8m 168 m’

Table 5. A comparative table of the approximate area that would have been covered by various sizes
of Hellenistic and Roman galleys of the Mediterranean. The area covered by these ships is based on

the overall length and beam that were suggested by Morrison and Coates (1996, Appendix D).
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Appendix Il: written sources

List of publications and translations®*°

Achilles Tatius, Leucippe and Clitophon, translated by S. Gaselee, Loeb Classical Library 45.

Aelius Aristides, Opera Omnia, edited by S. Jebb & W. Canter, Andesite Press 2015.

Aelius Aristides, The Complete Works, translated by C.A. Behr, Brill.

Aeschylus, Vol.1: Suppliant Women, translation by H.W. Smyth, Loeb Classical Library 145.

Appian, Roman History, Vol.l, edited and translated by H. White, Loeb Classical Library 2.

Appian, Roman History, Vol.ll, edited and translated by H. White, Loeb Classical Library 3.

Apuleius, The Golden Ass, being the Metamorphoses of Lucius Apuleius, translated by W. Adlingotn, edited
by S. Gaselee, London: William Heinemann, New York: G.P. Putnam's Sons, 1915

Aristophanes, Knights, The Complete Greek Drama, vol. 2, edited by W.J. Oates & E. O'Neill, Jr., New York:
Random House, 1938.

Athenaeus, The Learned Banqueters, Volume V: Books 10.420e-11, edited and translated by S. Douglas
Olson, Loeb Classical Library 274.

Callimachus, Hymns and Epigrams; Lycophron; Aratus, translated by A.W. Mair & G.R. Mair, Loeb Classical
Library 129.

Cicero, The Letters to His Friends, Vol.ll, translated by W.G. Williams, Loeb Classical Library 216.

Cicero, Letters to Atticus, translated by D.R. Shackleton Bailey, Loeb Classical Library 7.

Cicero, Orations, Pro Quinctio. Pro Roscio Amerino. Pro Roscio Comoedo. On the Agrarian Law, translated by
J.H. Freese, Loeb Classical Library 240.

Cicero, On the Nature of Gods. Academics, translated by H. Rackham, Loeb Classical Library 268.

Ctesias, On India, translated by A. Nichols, Bristol Classical Press, 2011.

Demosthenes, translated by A. T. Murray, Cambridge, MA, Harvard University Press; London, William
Heinemann Ltd. 1939.

Dio Cassius, Roman History, Vol.VII: Books 56-60, translated by E. Cary & H.B. Foster, Loeb Classical Library
175.

Dio Chrysostom, Discourses 37-60, translated by H. Lamar Crosby, Loeb Classical Library 376.

Diodorus Siculus, Library of History, Vol.Xll: Fragments of Books 33-40, translated by F.R. Walton, Loeb
Classical Library 423.

Dionysius of Halicarnassus, Roman Antiquities, Vol.ll, Books 3-4, translated by E. Gary, Loeb Classical Library
347.

Ennius, Fragmentary Republican Latin, Volume I: Ennius, Testimonia. Epic Fragments, translated by S.M.
Goldberg & G. Masuwald, Loeb Classical Library 294.

Euripides, Cyclops, Alcestis, Medea, translated by D. Kovacs, Loeb Classical Library 12.

Gaius, translated by O.F. Robinson & W.M. Gordon, London, Duckworth 1987.

Galen, On the Constitution of the Art of Medicine. The Art of Medicine. A Method of Medicine to Glaucon,
translated by I. Johnston, Loeb Classical Library 523.

Geographi Graeci Minores, Vol.l, edited by K. Miiller, Paris 1850.

Herodotus, translated by A. D. Godley, Cambridge, Harvard University Press, 1920.

Heronis Alexandrini, Opera Quae Supersunt Omnia, Vol.V, Heronis Quae Feruntur Strereometrica et de
Mensuris, Copiis Guilelmi Schmidt Usus, edited by J.L. Heiberg, Leipzig, 1914.

Homer, lliad, Volume I: Books 1-12, translated by A.T. Murray & W.E. Wyatt, Loeb Classical Library 170.

Horace, The Odes and Carmen Saeculare of Horace, translated by J. Conington, London, George Bell and
Sons, 1882.

Josephus, Jewish Antiquities, Books XIV-XV, translated by R. Marcus & A. Wikgren, Loeb Classical Library
489.

Josephus, The Jewish War, Books llI-IV, translated by H.St.J. Thakeray, Loeb Classical Library 487.

990 All translations have been taken from the publications listed, unless indicated otherwise.
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Julids Caesar, The Commentaries of Caesar, translated by W. Duncan, St. Louis: Edwards and Bushnell,
1856.

Livy, History of Rome, translated by Roberts, New York: E. P. Dutton and Co.

Lucian, The Works of Lucian of Samosata, translated by H.W.Fowler and F.G.Fowler, and F.G. Oxford: The
Clarendon Press, 1905.

Lucilius, The Law of the Twelve Tables, Remains of Old Latin, Vol.lll, translated by E.H. Warmington, Loeb
Classical Library 329.

Lycurgus, Minor Attic Orators in two volumes, 2, translated by J. O. Burtt, M.A. Cambridge, MA, Harvard
University Press; London, William Heinemann Ltd. 1962.

Memnon, History of Heracleia, translated by A. Smith, 2004.

Pausanias, Description of Greece, translated by W.H.S. Jones, & H.A. Ormerod, Cambridge, MA, Harvard
University Press, London: William Heinemann Ltd, 1918.

Petronius, Satyricon; Seneca, Apocolocyntosis, translated by M. Haseltine & W.H.D. Rouse, Loeb Classical
Library 15.

Philo, translated by F.H. Colson & G.H. Whitaker, Loeb Classical Library 226, 247 & 363.

Philostratus, The Life of Apollonius of Tyana, Vol.l, translated by F.C. Conybeare, Loeb Classical Library 16.

Philostratus, Flavii Philostrati Opera, edited by C.L. Kayser, Leibzig, 1871.

Plautus, Casina, The Casket Comedy, Curculio, Epidicus, The Two Menaechmuses, translated by W. de Melo,
Loeb Classical Library 61.

Plautus, The Little Carthaginian, Pseudolus, The Rope, translated by W. de Melo, Loeb Classical Library 260.

Pliny the Younger, Letters, Vol.l: Books 1-7, translated by B. Radice, Loeb Classical Library 55.

Pliny, Natural History, Books 33-35, translated by H. Rackman, Loeb Classical Library 394.

Plutarch, Plutarch's Lives, translated by B. Perrin, Cambridge, MA, Harvard University Press, London.

Pollucis Onomasticon, edited by E. Bethe, Stuttgart: Teubner, 1998.

Polyaenus, Stratagems of War, Books |-V, translated by P. Krentz & E.L. Wheeler, Ares Pud 1994.

Polybius, Histories, translated by E.S. Shuckburgh, London, New York: Macmillan 1889, Reprint Bloomington
1962.

Pseudo-Skylax, Periplous: The Circumnavigation of the Inhabited World, translated by G. Shipley, University
of Exeter, Bristol Phoenix Press, 2011.

Quintilian, Institutio Oratoria, Vol.ll, translated by H.E., Butler, Loeb Classical Library 125.

Remains of OId Latin, Volume |II: Livius Andronicus, Naevius, Pacuvius, Accius, translated by E.H.
Warmington, Loeb Classical Library 314.

Scriptores Historiae Augusta, Vol.l, translated by D. Magie, Loeb Classical Library 139.

Seneca, Ad Lucilium Epistulae Morales, translated by R.M. Gummere, Loeb Classical Library 76.

Seneca, Moral Essays, translated by J.W. Basore, London and New York, Heinemann, 1932.

Strabo, Geography, translated by H.C. Hamilton, & W. Falconer, London, George Bell & Sons, 1903.

Suetonius, Lives of the Caesars, Vol.ll, translated by J.C. Rolfe, Loeb Classical Library 38.

Synesius, The Letters of Synesius of Cyrene, translated by A. FitzGerald, London, Oxford University Press,
1926.

Tacitus, Complete Works, translated by A.J. Church, W.J. Brodribb & S. Bryant, New York: Random House,
Inc. Random House, Inc. Reprinted 1942.

The Greek Anthology, translated by W.R. Paton, London: William Heinemann, 1926.

The Periplus Maris Erythraei, text with Introduction, translation and commentary by L. Casson, Princeton,
NJ: Princeton University Press, 1989.

Thucydides, History of the Peloponnesian War, Vol.lV, translated by C.F. Smith, Loeb Classical Library.

Vergil, Aeneid, translated by T.C. Williams, Boston: Houghton Mifflin Co, 1910.

Theophrastus, Inquiry into Plants, Volume |, translated by A. Hort, Loeb Classical Library 70.

Vitruvius, The Ten Books on Architecture, translated by M.H. Morgan, Oxford University Press, 1914.

Xenophon, Xenophon in Seven Volumes, translation by C.L. Brownson, Loeb Classical Library 88.

325



Texts

Achiles Tatius, Leucippe and Clitophon
3.4.1. "EvBa 61 ti¢ and tii¢ vew¢ veavioko¢ eUpwoto¢ AauBavetal to0 kaAw kai EQEAKETaL TNV EQOAKISQ,
Kol AV éyyuc fidn tol okdpouc, nUtpemileto 5¢ £kaotoc wc i meAdoele TndHowv ¢ avThv.

Acts

18.1-17. Meta taiita ywptoTeic €k T@v Adnv@v AASev ic Képtvdov. ... laAdiwvoc 8¢ avdumdrou Gvroc Tiic
Axaiac kateréotnoayv ol loudalot opuoduuadov @ MavAw kai fiyayov autov €ni 10 BhAua, AEyovteg OTL
Mapd tov vouov avaneidet oUtoc Touc avdpwnouc oéBeodat Tov 9edv. MéAovtoc 6¢ Tol MavAou avoiyew
10 oTopa glnev O MAAiwv mpoc tolc Toudaiouc Ei pév Av adiknud Tt fj padtovpynue ovnpov, w loudalot,
Kata AOyov Qv aveoyounv vu@v: i 6 Intnuata oty mepi AOyou Kai ovoudtwv Kol vouou tol kad’ UUdg,
SYeode avtol: kpttrc éyw ToUTwV 0oU BoUAouat ivat.kai dridacev avtolc dmo tod Bruatoc.

18.18. 0 6¢ MaibAoc €Tt mpooueivac NUEPAC (kavag Tolc adeApolc amotaéauevoc eEEmAet i¢ TNV Jupiav, kai
oUv aUTQ MpiokiAa kai AKUAAC, KEAUEVOC €v Kevxpeaic TRV KEQaARv, glxeV yap Uxnv.

27.29-32. ®oBouuEVOL TE U TTOU KOTA TPAXELC TOTTOUG EKTTECWUEV EK TIPUUVNG PIYAVTEG AyKUPOAC TECTUPAS
nixovro nuépav yevéodatl. TV 5 vaut@v {NTouVTwy QUYELV €k Tod mAoiou Kail YaAaodvtwv tHv oKkaenv
gic TV SdAaooav mpopdost we €k mpwpPNec aykupac EAAOVTwWY EKTeively, ginev O MadAoc TG Ekatovtdpxn
kai tolc otpamwtarc Edv  upn  oltor peivwoww v T@W mhoiw, Uuelc  owShvar  oU
duvaoUe’. Tote ameékoav ol OTPATIWTAL TA oxoLvia TAG OKAPNC Kal elaoav autnv EKMECETV.

Aelius Aristides, Sacred Tales (translated by the author)

D.32-37. Q¢ yap €E€Bnv eic tv Afjdov, axdsodeic T@ kuBepvntn, tapaxwdeL Te OVTL kai UMeEvavtia Tol¢
avéuoic mAéovty, kal olov dpolvtt T0 méAayoc, eUTUC Spkw katadauBavw f unv unte ékmAsvosodal Suoiv
AUEP@Y, GAA’ €l pidov auTd, mAsitw, &pnv, €’ altol. Kayw pév 1@ Je® Svoac kai Statpigac Goov oloc T
Av mepl 10 (epov, ioeAdwV €i¢ TO SwUATIOV Kai TPOELTWY TOIC OIKETALS, AV diknTal TIC €k TAoioU, YaipELY
KEAEVELY, avemaudunyv v t@ Aéve T@v dnAiwv. Oi 8" Nkov oivw BeBapndtec oi vadtal mepi mpdtov Unvov
oxebov, kai mpootdvtec Ekomrov THV VUpav, kai ékédevov éfiévar kai xpfiodar mA@: kai yap eival
Saupaotov olov. Amokpvauévwy ¢ T@v naibwv 8Tt Anpoiev kai oUS’ &v i Tt yiyvolto kivnooiunv, Griovrec
Wyovto mPOC dpynv, We 8 UeydAwv oTepouevol. AAeKTpudvwy Te wdai mAnoiov Noav, Kai KATAPPRYVUTAL
oknntog g€aiotog, kai N Gadatta NAaUuveto Aaidarmt aypiq kal navra EnekAU{eTo, Kal T MAodpLa TA EV TR
AlUEVL TA UEV €i¢ TNV yijv EE€minte, T & aAAnAolc Evéminte kai ouVeTpiBeto: n & 0Akac n kouilovoa NUGc
QATTOPPAYEVTWY TWV KAAwSiwv EKUAIVEETTO Gvw Kal kKaTw, Kol UoALc alv Bofi moAAf kai Tapayfi TV vaut@v
Staowletal: kai émyiyvetal Udwp €€ oupavol moAU kai AdBpov, kai v Tij viiow FopuBoc Av Womnep év vni.

Aelius Aristides, Orations

3.21-3. Tekuaipouat 6€ toic te dAAoi¢ kai OTL mdoav TV navtayodev Jadattav énéotpee Selipo, mUuAag
ekatépwTev émdeic kal avanstaoag avti tov ioduov toltov KAAOUUEVOVY, TTPOG TE Ew KAl MPOG EOTEPALY
opoiws, ouykAgioac Te dua, We un Emuiyvuvto, ol MOAAD Tt UETow YAC, dAA’ olov aUA@VL oTevd, Kai
vouov Usic kai taéac €’ aUTalc QUAATTELY T EQUTHC OpLa EKAOTNV, Kol AVATTETACNG TTAALY Kol S5oU¢ ToAARY
TV THV MPOow EUpUYwpPiaV ekaoty, Feaudtwyv anaviwyv onooa v yfj nopadoéotatov te ouod kai rdiotov,
elomAelv e Kol EKTIAELY €V T@ aUT@ €€ 0UPIWV EKACTOUC, Kal UTTO TOUG aUTOUC AVELOUG AVAYWwYdC TE Kai
kataywyag yiyveoGal v uovn twv nmacwv tf] yi tautn kai tff Jadattn: navra te delpo @oltdv ta
navTayo9ev Katd Te ViV kai katd Sdadattav, kai 1ot elvat Ue’ ol kai ék maAQLoTdToU AQVELOV Te Uuvntal
Xwpiov UMO TV moNT@YV, dua pev Sta to mAfdoc TWvV napoviwy ayadwv, dua S kai SLa TNV unapyouoaV
gvdatpoviav év aut®. "EoTt yap olov dyopd TIC Kai aUAnR kowr T@v EAAfvwy kai maviyuptg, oy fiv Sid
duolv €rolv ouumAnpol autii to EAAnvikov, kaddanep n napoldoa aldtn, dAd’ fjiv dia mavrog €touc kai kad’
NUEpPQV EKAOTNV.
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Aeschylus, Suppliant Maidens

764-9. OUtot tayela vautikod otpatold otolr, / oUd’ dpuoc, ol Sl metoudtwy owtripia/ ¢ yijv éveykely,
o008’ €v aykupouyialg/ Oapoolot VoV MOIUEVEG TapauTika, / GAAwCG Te kail poAovteg aliuevov ydova/ &G
VUKT amooteiyovtog nAiou.

Appian, The Punic Wars

14.96. Oi 6¢ Auévec éc dAArdouc StemAéovto, kai €omAouc €k meAdyouc é¢ auToUC Av ¢ e0poc moS@V
£88ounkovta, 6v aAUoeov dmékAeiov odnpaic. 0 puév 8N mp@dToc Eundpolc avelto, kai meiouata NV év
QUTQ mukva kol mowida: tol & €vtoc év puéow vijooc nv, kai kpnmiot peydAaic fi te vijooc kai 0 Aynv
SteiAnnto. Newpiwv te Eyeuov ai kpnmideg aibeéc valc diakooiac kal lkoot memonUEVWY, Kol TauLlElwYV
€l Tol¢ VEwPLOLG £G TPLNPETIKA OKeUN. Kioveg & Ekaatou vewaooikou mpolyov lwvikoi SUo, £¢ eikova oTodG
v oYiv tolte AlUEvog Kail Ti¢ vijoou meplpépovteg. Emi &€ Tiic vijoou oknvn Enemointo t@ vaudpyw, 0Gev
E6€el kal TOV OOATILKTI)V ONUAIVELY, KAl TOV KNPUKQA TIPOAEYELVY, Kol TOV vavuapyov €@opadv. Eketto 6 n vijoog
Kata tov £0mAouv, Kol QVETETATO (OYUPWC, [va O TE vauapxog TA €K TEAXYOUG TAVTa £@OoPQ, Kal TolC
émumAéouatv deavnc n tav Evsov i SYic 1) akplBric. OU unv oUSE tolc éomAgvoaoty éundpolc eUUC AV Ta
VEWPLY CUVOMTA: TEXOG TEYAP aUToIC StmAolv mEPLEKELTO, Kail MTUAaL, ai ToU¢ EUMOpous amd Tol mpwTou
ALUEVOC EC TNV TTOALV ETEPEPOV 0U SLEPYOLEVOUC TA VEWPLA.

20.136. Kai LeT’ oU TOAU T@WV amopwv autov £¢ Pwunv EmaveAddovra nepi yiic moupakaAoUvTwy, CUVETAOOEV
wc¢ riém,bwv ToUG UEV £¢ TV Kapynbdova toug & £¢ KoptvSov.

Appian, The Civil Wars
5.89. ..tac vaic exkatépwidev aykupai¢ €k te TOoU MEAAyous kai amo TG yii¢ SlEkpATOUV Kal KOVTOIG
géewPouv amr' aAAnAwv.

Appian, The Mithridatic Wars

5.28. Kai 0 pév émi toiode nv, katd &5¢ tv EAAdSa totdde €yiyveto. ApxéAaoc émumAsvoac kal oitw Kkal
OTOAWw TTOAAD, AfjAOV te aplotauévny amo Adnvaiwv kai GAda ywpia Exslpwoato Big kol KpdTeL. KTElvag &’
év autoic Stouupiouc dvpac, Wv oi mAéovec noav Ttaloi, T& ywpia mpooemoleito Toic Adnvaiolg: Kai amnod
t006€ autouc, kal ta dAAa kounalwv rtepi tod MiGpidatou kail €¢ uEya Enaipwy, ¢ @Aiav UNyayeto.

Apuleius, Metamorphoses

10.18. Sed prius est ut vobis, quod initio facere debueram, vel nunc saltem referam, quis iste vel unde fuerit.
Thiasus (hoc enim nomine meus nuncupabatur dominus) oriundus patria Corintho, quod caput est totius
Achaiae provinciae, ut eius prosapia atque dignitas postulabat, gradatim permensis honoribus quinquennali
magistratu fuerat destinatus, et ut splendori capessendorum responderet fascium, munus gladiatorium
triduani spectaculi pollicitus latius munificentiam suam porrigebat.

10.35. ... sexque totis passuum milibus perniciter confectis Cenchreas pervado, quod oppidum audit quidem
nobilissimae coloniae Corinthiensium, alluitur autem Aegaeo et Saronico mari: inibi portus etiam tutissimum
navium receptaculum magno frequentatur populo. Vitatis ergo turbulis et electo secreto litore prope ipsas
fluctuum aspergines in quodam mollissimo harenae gremio lassum corpus porrectus refoveo: nam et
ultimam diei metam curriculum solis deflexerat, et vespernae me quieti traditum dulcis somnus oppresserat.

Aristophanes, Knights

542-4. Taidt’ oppwdav SiétpitBev aei, kai mpo¢ toutolov Epaockev/ EpETnV xpfivat mp@ta yevéodatl mpiv
nindalioic énysipeiv,/ kat' évteidev npwpateioal kai touc aveéuouc dtadpfioat,/ kata KUBspvav aUToV
EQUTQ.

Athenaeus, The Learned Bangueters

5.37. Enci 6¢ mepl veWv KATAOKEUFG glpnkauey, QEp’ elmwuev dkofi¢ yap oty aéla kol T UTo tol
®uondropocBacidéwe kateoksuaouéva okden. Mepl wv 6 alTockaAAifelvog (oTopel v TG mpwTw mepl
Adeéavbdpeiac outwal Aéywv ‘ TNV Tecoapakovtnpn valiv KATECKEUAOEV OPIAOTTATWP TO WUfKoG Exouoav
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Slakooiwv oydonkovramnywv, OKTw O& kai Tplakovta amo mapodou Emi mapodov, UYog¢ 6 Ewg
QKPOOTOAIOU TECOQPAKOVTA OKTW TNYWV, amo O TWV TMPUUVNTIKOV APAdOTwY Emi TO TPO¢ Tf
Saddoonuépoc autiic Tpelc mpo¢ ToIC MeEVTHKOVTA TIHXELS, TNSAALS’ elxe TETTAPA TOLAKOVTATAXN, KWITAC 6&
JpaviTika¢ OKTw Kol Tplakovta mnywv tac ueyiotag, ai 6t 1o HoAuBbdov éxswv v toic eyxelpidiols Ko
yeyovévat Alav eiow Bapelal kata tHv {Uywotv eUNpeLg Umfpyov Eni i ¢xpeiacg, Simpwpoc & Eyeyovel kal
Sinpuuvoc kai éuBoda eixev €mtd: toUTwv £v UEV nyovuuevov, T & UmootéAdovta, Tva 8¢ KATd TAC
énwtidac. Ynolwuara &5¢ élduBave Swbeka: é€akooiwv &' Av £kaoctov mny@v, elpuduoc & Av kad
unepBoAnv. Oauuaoctoc &' Av kai 6 GAAOC KOOHOC TAC VEWC: {Da UEV yap €ixev oUK EAdTTw Swdeka mNY@V
KQTa TpuuvayV TE Kol KATA TP@PAV, Kai A TOTOC aUTH¢ Knpoypapiq KATEMEMOIKIATO, TO &  éykwrov drav
UEXPL TAC TpOmewe Kiooivnv @uAAada kai dUpoouc eixe mépté, moAlc & Av kai 0 T@Wv SMAwV KOOUOC,
avenmAnpou 6€ mavra T MPooSEOUEVA TiC VEWC UEPN. Tevouévng 8¢ ava = ¢ ipag édgéato Epetac nmAsiouc
TWV TETPaKLOXAiwY, €i¢ & TACUMNPETiNG TETPAKOOIOUG: €i¢ &€ TO KatdoTpwua EmiBdtac TPLoyLAloug
AMoSEOVTAC EKATOV KAl TTEVTNKOVTA: Kol Ywpicumo ta {Uyta mAfjBoc¢ avipwnwv Etepov Entottiouol, Te oUK
OAiyov. KaOeilAkuodn 6& tnv UEv dpxnv amo Eoxapiou TIVOG, O Aol mayfval mevinkovta mAolwv
evtnptk@v Euleiq, umo 6& GyAou ueta Bofi¢ kal oaAmriyywv katnyeto. “Yotepov &€ twv amo Qowvikng Tig
gmevonaoe tnv kadoAknv, Tappov UITooTnoaUEVOS lonv Tfj vni kata ufkog, v mAnoiov tol Alugvog wpuée. T
a utn 6¢ touc Jeugdiouc katwkobounoe AiSw otepe® mPOC mEVTe mrixelc 1o Badog, kai Sid TOUTWV
palayyac Emikapoia¢ Kot TAATOC TAC TA@pou Olwoa¢ Ouvexelc tetpannyuv eic Badoc¢ tomov
anoAeutovoac. Kai mowtnoag elopouv ano tfi¢c SaAaoong EvEmAnoev auTii¢ mavta tov opuyJévta Tomov, €i¢
ovpadiwg UMO TWV TUXOVTwV avépv eionyaye tv valdv., TO avolyBev kat dpyxdas Euppaéovtac
ueteéavtAfjoat naAwvtnv Sadaocoav dpyavoic. Toutou &€ yevouévou edpaoadijvaito mAolov do@al@c Emi
TWV MTPOEIPNUEVWV QUALYYWV.

4.173b-c. Maviwv dkolwv S10TL mapaoitw TOmoc oUTo¢ Tpia povoc dyada kektiioSar Sokel, eloov
ayopav, mavrodanayv oukouvt GxAov, altouc¢ napacitouc told Jeol touc AnAioug

5.20|6d—209. Jépwv e 0 Zupakooiwv Baoideug, o mavra Pwuaiol @iloc, €omoudaket UEV kal 7z ¢ ol
{Ep@V Katl yUUVAOIWY KATAOKEUAC, NV 8¢ kai mepi vaumnyiac eIAGTIHOC, TAOTa OLTNYd KATAOKEUALOUEVOC,
Wv €voc TAC kataokeufic pvnodrioouat. Eic UAnv pév E0Awotv €k Tiic Altvne mapeokevaoto &Efkovra
TETPNPLKWV okap@Vv nAfjdog éepyaocaoctal duvauevnv. Q¢ & talta NTOUACATO YOUPOUC TE Kol EyKoiAla
kal otauivacg kal tnv €ic tnv aAAnv ypeiav UAnv tv uév €€ ltaliag, tnv &’ ék Jikediag, gi¢c € oxotvia Asukeav
UEV €€ 1Bnpliag, kavvaBiv 6¢ kai nittav €k ol Podavol motauol kai TdAAa mavta ta xpelwwdn moAdayodev.
Juvnyaye 8¢ kail vaumnyoUc¢ kai touc dAAouc Texvitac kai kataotioac ek mavtwv Apyiav tov Kopivdiov
ApYLTEKTOVA TTOPEKAAECE MPoTUUWC EMAaBeadal Tii¢ KATAOKEURG, MTPOOKAPTEPWV Kol aUTOG TAG NUEPAC,
TO pév olv fAutou tol mavtoc Tic vewc &v unoiv €€ éfsipydoaro... Kai taic ék poAiBou mownPeioalc
kepauiotv aegl ka®'o vaunnyndein uepoc mepieAaubavetro, w¢ av TplAKOCiwWV OVTwv TWV TNV UAnv
Epyalopévwy TEYVITOV YwpIC TWV UMNPETOUVIWY, TOUTO HEV 0UV TO UEPOC €i¢ TRV JdAaooav kadéAkew
TIPOOETETAKTO, TV Aoutnv kataokeunv iv’ kel AauBavn. Q¢ 6& nepi tov kaBeAk v o 1 OV aUTOTTOV €i¢ TNV
SdAacoav moAAn IAtnoic fv, Apxtunéng 6 UNYavikoc Hovo¢ autod katriyoaye S OAlywv owudtwy,
KaTaokevdoac yap EAka to TnAtkolitov okdpoc gic Thv ddAacoav katiyaye. Mpatoc & Apxundne eUpe Thv
Th¢ EALKOC KATAOKEUNV, WC & Kal T Aouta UEp 77 THAC Vewg €v @Adolc €€ unoi kateokevaodn kai tolc
XaAkoic filoic méoa mepteAripdn, wv oi moAdoi Sekauvoot foav, oi & d@AAoL ToUTwV HULoALOL - S1d ToUTdVWY
&' noav oUtol npuocuévol Touc oTauivac cuvéyovtec: noAuBsivaic 8¢ kepauiow éneoteyvolivio mpoc 1O
EUdov, UmoTiOeuévwy OToviwv UETA TITING - WC 00V THV EKTOC Empavelav EEelpydoato, THV EViog
Slaokeunvééenoveiro.

Hv 6¢ n valc tfj pév kataokeuf] eikdoopoc, tputdapodoc &€: Thv uév katwtdtw Exwy émi Tov youov, é@’ fiv
Ola kAuakwv mUkv@v N kataBaolg gyiveto: n & E£tépa tol¢ €i¢c tag Staitag Boudougvolc eiotévai
éueunyxavnto: ued’ fiv n teAevtaia tolc év tolc dmAowg tetayuévolc. Hoav 6¢ thic uéonc napobov nap’
EkaTEPOV TWV Toiywv Slaital TeTpdkAvol tolc avépaoi, tplakovrta 10 mAfoc, n 6 vaukAnpikn Sioaita
KALV@V pév Av meviekaideka, Sadduouc &€ Tpelc gixe TplkAVOUS, WV NV TO KATA THV MPUUVAY OTITAVELOV.
Talita 6¢ ndavra Sanedov gixev v dBakiokolc ouykeiuevov ék mavtoiwv Aidwyv, v oi¢ AV KATECKEUAOUEVOC
néic 0 mepl v IAdSa uidoc Savuaciwe Talc te kataokevals kai Talc dpopalc, kai Supwuaot 5¢ mavra Av
taita memovnuéva. Katd 8¢ TV AvwTdTw mapoSov YyUUVAoLoV NV Kai TepmaTol oUUUETPOV EXOVTEC THV
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KOTAOKEUNV TG ToU mAoiou ueyédet, év oic kimot mavroiot Savuaoiwc noav UnepBailovies Talic QuTEiaLS,
810 Kepapuibwy HoAUBSIVDV KATEOTEYVWUEVWY APSEUOUEVOL £TL 6¢ aknvai kittol Aeukol kai AuUméAwY, Wv
ai piZat v tpopnv év midoic elyov yijc memAnpwuévorc, v altnv dpdeuotv AauBavouoal kaddnep kai oi
ko, avtat 6¢ ai oknvai ouveokialov ToUC mMepumdtouc, £Efic 6¢ ToUTWV A@PoSiclov KATECKEUAOTO
tpikAtvov, SdmeSov Exov €k Aidwv dyat@v Te kali GAAwV xopleoTdTwy 600l KATA TAV Viioov Roav-ToU¢
toiyouc &’ elye kai TRV dponv KumapitTou, Tac 8¢ Yupac éAépavtoc kai FUouypagaic 8¢ kai dydiuaoty,
ETL 6 motnplwv KaTaokevalc UTEPBAAAOVTWC KATECKEVXOTO.

Toutou & E@eéfic oxoAaotrnptov Umfpye mevrakAwvov, €k muéou ToUG TOiYoUuG Kol T Tupwuato
kateokevaougvov, B1BAloTnknv €xov €v aUT®, KAtAdE TNV Opopnv moAov €k tol kata tnv Axpadivnv
dropepunuévov nAotporiou, v 8¢ kai Badaveiov tpikAwov nupiac yakdc £xov Tpeic kai Aoutipa mévre
UETPNTAC bexouevov moikilov to0 Taupouevitou AiBou, kateokesvaoto € kal oiknpuata mAsiw TOlg
émiBaraic kai Toic Tac avrAiac eUAATTOUGL Xwpic 6¢ TOUTWV MMWVEC Noav EKATEPOU TWV Toixwv SEKka:
KaTd 8¢ ToUTOUC 1 Tpo@nTOiC inmoic €kelto kai T@V dvaBat@v kai TV maiSwv T& okevn, Av 8¢ kai
Uépodnkn kata TNV mpwpav kAsiotn, SdtoxiAioug uetpntac dexouévn, €k oavidwv kol mittnc koi odoviwv
Kateokeuaouévn. Mapa 8¢ Tautnv Kateokevaoto Std LoAtBSwuatoc kol oavibwy kAstotov iySuotpopeiov:
toiito 6 Av mAfipec SaAdtine, év @ moAdoi ixSUec vetpépovto. Yriipyov 8¢ kai T@V Toixwv EKaTépwiev
TPOTOL IPOEWOUEVOL, SLAOTNIUA CUUUETPOV EXOVTEG: €@ WV KATECKEUaoUEVaL noav EuAdodikat kai kpiBavol
kai ontavela kai puAot kai mAgioug Etepat Stakoviot. ATAQVTEC TE MEPLETPEYOV TNV valv EKTOC E€amnyeLc, ol
TOUG ByKOoUG UTTELANPECAV TOUC AVWTATW KAl TO TPiyAu@oV, mAVTeg v SlaoTiuatt cUUUETPwW BeBhteg. H 6€
vaiic ndoa oikeiaic ypapaic émemdvnto. MUpyol Te Roav v auTii OKTw oUUUETPOL TO U€yedoc TOIC THC VEWC
dykolc: SUo UEV KaTd mpuuvay, oi 6’iool katd mp@payv, ol Aoutol 8¢ kata puéonv valdv. ToUTwV &€ EKXOTW
napebeSevto kepaial B', @’ WV KATEOKEVAOTO Qatvwuata, 5t wv Agievto Aidol mpd¢ ToUc UmomAovrac
TWV MoAeuiwy, ni 6€ TWV MUpywv £kaoctov aveéBaivov TETTAPEG UEV KaBwmAlouévol veaviokol, SUo &€
toéotat. v 8¢ 10 évioc T@v mupywv AiSwv kal BeA@v mAfpec Av. Teiyoc 6¢ émdAéeic €xov kai
KaTAOTPWHATE 5L VEWC €Tl KIABAVTWY KaTEOKEUAOTO: £’ 0U AtdoB6Aoc épetotrikel, TpitdAavtov Aidov
ap’ autol agpleic kal dwbekamnyu B€Aog, TolTo O TO UNXAVNUA KATECKEUXOEV ApXtUndng, Ekatepov S&
TWV BeAWv £BaAAev mtiotabdiov. Meta 6€ TaliTa MopappUUATY EK TPOTTIWVY TTAXEWV CUYKE(UEVH SLd AAUCEWYV
XOAK@DV Kpepdueva, oL@V 8¢ (oT@v Umapydvtwv €€ ékdotou kepaiat Atdopdpol é€fptnvro 8, €€ v
dpriayéc te kai mAivOol poAiBou mpoc tou¢ émmideuévouc Hpievro. Hv 8¢ kai ydpaé kUkAw Th¢ vewc
oténpolc mpo¢ touc Emixeipoivtac avaBaivelv kOpakeéG te otbnpol KUKAw TA¢ vewc, ol &1 opydvwvy
APLELIEVOL TO TWV EVaVTIWV EKPATOUV OKapN Kai mapeBaAlov gi¢ mAnynv. Ekatépw &€ T@Wv Toiywv £€fkovra
veaviokot mavormAiac EYovtec @eloTnkeocav kal toUtol¢ (ool mepi Tte TOUG (0TOUG Kol TacAtGopopouc
kepaiag, noav 8¢ kai Katd ToUc (oToUC v Tolc kapynoiolc oUot yaAkoic mi uév tol mpwtou Tpelc AvSpES,
el €€fic kad' &va Asumduevol toutolc 8'év mAektoic yupyddoic Sid tpoyxtiwv gic T SwpdkiaAidor
napeBdaAlovto kai B€An St TV maibwv, dykupal 5¢ noav EVAwval pév téttapeg, odnpal & oktw. TV 6¢
[OT@WV 0 UEV SeUTEPOG Kal TPITOG eUpEBNOAV EUXEPWS, SUCKXEPWC OE O MPWTOC EUPEINEV TOIC OpeaL TiC
Bpetrtiag Urto cuBwtou avépog: katnyaye & avtov éni Yadattav QIAEag 0 TaUPOUEVITNC UNXAVIKOG, 1) &€
avtAia kainep Badoc unepBaAdov Exouoa 6t Evog avdpog E€nvtAeito Sia koyAiou, Apxiundoug é€supovrog.
"Ovoua &' (v T vni Supakoaoia: 6te & altnv é&éneunev I1épwv, Adefavdpiba avthiv uetwvouaoeyv. E@oAkia
&' hoav aUTj TO pEv mp@Tov KEpKoUpPOC TpLoidia TadAavta Séxeodat Suvduevoc: méc &' Av o0To¢ Emikwoc.
Me8'6v yidia mevrakdoia Baotalovoal dAASeC Te kai okdpat mAgiouc. "OxAoc &' Av oUk EAATTWV..., HETH
TOUG TTPOEIPNUEVOUC GAAOL TE e€akdotol TaPA THV MTP@WPAV EMITNPOTVTEC TA apayyeAAoueva, TV 6€ katda
vaiv adiknuatwy SikaotnpLov KaGeloTHKEL VaUKANPoG, KUBEPVATNG Kal TpwpeUg, olrep éSikaov KATA TOUC
Jupakoaiwv vououg. Sitou & éveBaAdovto gic thv vaidv puptadac &€, tapiywv 6& JIKEAIKDV KepaLla pupLa,
épe@v talavta Siouvpla, kai Etepa 8¢ @optia Sioulpla. Xwpic 6¢ ToUTWV O EMOITIOUOC AV TV
EumAgovtwy. O & 1épwv el mavracg ToU¢ AUEVAC AKOUEV TOUC UEV wE oU duvartoi eiot tnv vadv déxsadal,
T0U¢ 6¢ kai Emikivéuvoug umdpxelv, StEyvw O6Wpov autnv amooteidal Mrtodsuciw t@ BooiAel £ig
Ade€avbpelav kai yap AV omavic oitou kata thv Aiyuntov. Kai oUtwc émoinoe, kali ) vadc katriydn €ic tv
Adgéavbdpetay, Evia kai EvewAknon.
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Automedon, Anthologia Graeca

10.23. Nwkntng OAiyolc pév émi mpotovoiow, antng/ oldte, mpneing dpxetat €k ueAétnc:/ dAA’ Stav
gunvevon, kata 6’ iotia mavta epntat,/ Aaipea maktwoog, uecoo Vel meAdyn,/ vailc ATe HUPLOPOPTOC,
Ewc¢ émti Tépuara pudwv/ EAdn akuuavrouc 1 éunpoodev eic Aiuévac.

Caesar, Commentaries on the Civil War

3.23.2. Hic repentino adventu naves onerarias quasdam nactus incendit et unam frumento onustam abduxit
magnumaque nostris terrorem iniecit, et noctu militibus ac sagittariis in terra expositis praesidiumequitum
deiecit et adeo loci opportunitate profecit, uti ad Pompeium litteras mitteret, naves reliquas, si vellet,
subduci etrefici iuberet; sua classe auxilia sese Caesaris prohibiturum.

3.29.2-3. Expositis omnibus copiis Antonius, quarum erat summa veteranarum trium legionum uniusque
tironum et equitum dccc, plerasque naves in Italiam remittit ad reliquos milites equitesque transportandos,
pontones, quod est genus navium Gallicarum, Lissi relinquit, hoc consilio, ut si forte Pompeius vacuam
existimans Italiam eo traiecisset exercitum, quae opinio erat edita in vulgus, aliquam Caesar ad insequendum
facultatem haberet, nuntiosque ad eum celeriter mittit, quibus regionibus exercitum exposuisset et quid
militum transvexisset.

3.96.4. Neque ibi constitit, sed eadem celeritate paucos suos ex fuga nactus nocturno itinere non intermisso
comitatu equitum xxx ad mare pervenit navemaque frumentariam conscendit, saepe, ut dicebatur, querens
tantum se opinionem fefellisse, ut a quo genere hominum victoriam sperasset, ab eo initio fugae facto
paene proditus videretur.

Caesar, Gallic War
3.13.5. ...ancorae pro funibus ferreis catenis revinctae

Callimachus, Hymn to Delos
300-1. Aotepin Sudsoaoa, o€ Lév mepi T du@i Te vijool/ kUkAov Emotroavto Kai w¢ xopov dupeBalovro-

Cicero, Letters to Atticus

16.6.1. Ego adhuc (perveni enim Vibonem ad Siccam) magis commode quam strenue navigavi; remis enim
magnam partem, prodromi nulli. lllud satis opportune, duo sinus fuerunt quos tramitti oporteret, Paestanus
et Vibonensis. Utrumque pedibus aequis tramisimus. Veni igitur ad Siccam octavo die e Pompeiano, cum
unum diem Veliae constitissem; ubi quidem fui sane libenter apud Thalnam nostrum nec potui accipi, illo
absente praesertim, liberalius. Viiii Kal. Igitur ad Siccam. Ibi tamquam domi meae scilicet. Itaque obduxi
posterum diem. Sed putabam, cum Regium venissem, fore ut illic “6oAwyov tAdov opuaivovtec” cogitaremus
corbitane Patras an actuariolis ad Leucopetram Tarentinorum atque inde Corcyram et, si oneraria, statimne
freto an Syracusis. Hac super re scribam ad te Regio.

Cicero, The Letters to his Friends

12.15. Quam indignitatem deminutionemque non solum iuris nostri sed etiam maiestatis imperi populique
Romani idcirco tulimus quod interceptis litteris cognoramus Dolabellam, si desperasset de Syria Aegyptoque,
quod necesse erat fieri, in naviscum omnibus suis latronibus atque omni pecunia conscendere esse paratum
Italiamque petere; id circo etiam navis onerarias, quarum minor nulla erat duum milium amphorum,
contractas in Lycia a classe eius obsideri.

Cicero, For Sextus Roscius of Ameria

133. Alter tibi descendit de Palatio et aedibus suis; habet animi causa rus amoenum et suburbanum, plura
praeterea praedia neque tamen ullum nisi praeclarum et propinquum. Domus referta vasis Corinthiis et
Deliacis, in quibus est authepsa illa quam tanto pretio nuper mercatus est ut qui praetereuntes quid praeco
enumeraret audiebant fundum venire arbitrarentur.
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Cicero, On the Nature of Gods

3.91. Portenta enim ab utrisque et flagitia dicuntur. Neque enim quem hipponactis iambus laeserat aut qui
erat archilochi versu volneratus a deo immissum dolorem non conceptum a se ipso continebat, nec cum
aegisthi libidinem aut cum paridis videmus a deo causam requirimus, cum culpae paene vocem audiamus,
nec ego multorum aegrorum salutem non ab hippocrate potius quam ab aesculapio datam iudico, nec
lacedaemoniorum disciplinam dicam umquam ab apolline potius spartae quam a lycurgo datam. Critolaus
inquam evertit corinthum, carthaginem asdrubal; hi duo illos oculos orae maritumae effoderunt, non iratus
aliqui, quem omnino irasci posse negatis, deus.

Cicero, De Republica

2.7. Est autem maritimis urbibus etiam quaedam corruptela ac demutatio morum; admiscentur enim novis
sermonibus ac disciplinis et inportantur non merces solum adventiciae, sed etiam mores, ut nihil possit in
patriis institutis manere integrum. lam qui incolunt eas urbes, non haerent in suis sedibus, sed volucri
semper spe et cogitatione rapiuntur a domo longius, atque etiam cum manent corpore, animo tamen
exulant et vagantur. Nec vero ulla res magis labefactatam diu et Carthaginem et Corinthum pervertit
aliquando quam hic error ac dissipatio civium, quod mercandi cupiditate et navigandi et agrorum et
armorum cultum reliquerant.

Cicero, Tusculanae Disputationes

3.53. Quod ita esse dies declarat, quae procedens ita mitigat, ut isdem malis manentibus non modo leniatur
aegritudo, sed in plerisque tollatur. Karthaginienses1l multi Romae servierunt, Macedones rege Perse capto;
vidi etiam in Peloponneso, cum essem adulescens, quosdam Corinthios. hi poterant omnes eadem illa de
Andromacha?2 deplorare: “haec omnia vidi ... ”, sed iam3 decantaverant fortasse. eo enim erant voltu,
oratione, omni reliquo motu et statu, ut eos Argivos aut Sicyonios4 diceres,5 magisque me moverant
Corinthi subito aspectae6 parietinae quam ipsos Corinthios, quorum animis diuturna cogitatio callum
vetu|statis obduxerat.

Ctesias, On India
6. ... 10 6¢ UYoc 6oov UUpPLOoPOpOoU VEWC (0TOG...

Demosthenes

35.28. "0 8¢ mavtwv Sewotatov Siempaéato Adkpttoc oUtooi, Sel Uudc dkodoat: oUToC ydp Av omavra
taldta Stotkwv. Emeldn yap deikovro delpo, (¢ UEV TO UUETEPOV EUTTOPLOV OU KATATTIAEOUDLY, EIC pWPWV &
Awéva opuifovral, ¢ €ottv EEw TWV onueiwv Tol UVUETEPOU Eumopliou, Kol EOTLV OUOLOV EIC PWPEV AlUEVT
opuicaocBal, womnep av €l T €ic Alytvav 1 eic Méyapa opuioatto: éEeott yap amonAelv ék 1ol Aluévog
TOUTOU Ortot av ti¢ BouAntat kai ortnvik’ av Sokf] auT®.

50.20. ...0 6¢ otpatnyog TiUOUOXOC, APLKOUEVWY WG aUTOV TPEaBewv Mapwvit@v kol Seousévwy auTolc Ta
mAola moapaméupal T oltnyd, npoostaésv NUiv Tol¢ Tplnpapxols avadnoauevolg Ta mAola EAKELV €ig
Mapwveiav, mAolv kai moAUv kol TeAdytov.

50.22. Napataéaucsvwyv 6¢é Mapwvit@v nuiv talc vauoiv umep 100 Ywplou TOUTOU KOl HEAAOVTWV
VOUUQXNOELY, KAl TOV OTPATIWTOV ATTELPNKOTWVY, TTAOTV TOAUV MEMAEUKOTWY Kai mAola EAKOVTWY €k Odoou
glo Stpuunv, £t 6€ xewuwvoc évrog kai tol ywpiou aAiuévou, kai ékBival oUk 6v oUbE dewnvomotjoaodat
moAeuiac ti¢ xwpac olong kai meptkadnUEVWY KUKAw TO TElYo¢ kai Eévwv pioBo@opwv kai BapBdpwv
npoooikwy, dvaykaiov v €m’ dykUpac GmoCoAgUEW THV VUKTO UETEWPOUC, AOITOUC Kol dypUmvouc,
QUAATTOUEVOUC LN TG VUKTOG NUTV émid@vtatl ai MapwvIiT@V TPLHPELC.

Digest
47.2.5. ... Quid deinde si nave vinaria (ut sunt multae, in quas vinum effunditur), quid dicemus de eo, qui
vinum hausit?

331



49.15.2. Navibus longis atque onerariis propter belli usum postliminium est, non piscatoriis aut si quas
actuarias voluptatis causa paraverunt.

48.11.7.2. Illud quoque cavetur, ne in acceptum feratur opus publicum faciendum, frumentum publice
dandum praebendum adprehendendum, sarta tecta tuenda, antequam perfecta probata praestita lege
erunt.

50.16.106. "Dimissoriae litterae" dicuntur, quae volgo apostoli dicuntur. Dimissoriae autem dictae, quod
causa ad eum qui appellatus est dimittitur.

Dio Cassius, Roman History

42.2.3. Met’ OAlywv Epuye. Kai é¢ uEv tnv moAwv oUk €ofjAfe kaitot TwWv Aaptoocaiwv €okalouvtwy,
oBnYeic un tva aitiav €k ToUToU OQAWOLV: dAA’ ékeivoug LEV T@ kpaToUVTL Mpooywpfoal EKEAEUTEY,
auUtog &€ ta te émutndeta AaBwv kai €rmti Tnv Yadaocoav kataBag é¢ AéoBov 0AkadL mPoO¢G Te TNV yuvalke TNV
KopvnAiav kai tpocg tov viov.

43.50.3-5. ToUtoL¢ Te 00V €é0€uvUVeTo, Kai 6Tt kal TV Kapxndova triv te Kopwdov avéotnoev. MoAAdC pév
vap kol dAdag v tfj Ttadig kol EEw TTOAELC TAG UEV AVwWKOOOUNTE, TAG & Kal €K KALVAC KATEOTNOATO: AAA
to0T0 UEV Kal dAAoig Tiolv énénpakto, TNV 6& 61 Kopwvdov tnv te Kapyndova, moOAels apyaiog AouUnpds
émonpouc amoAwluviag, 1 pév damowioc Pwupaiwv €vOouloey, Amwkiosy, f 8¢ Toic dpyaiols Ovouacty
ETIUNOEV, AMESWKEV Tfj UVHUN TWV EVOIKNOAVTWY MOTE AUTAC, UNdev dia v Ekeivwy ExSpav Tol¢ ywpliolg
T0iC UNSEV oPac adiknoaaot UvNoIKAKNOOG.

55.27.3. Ekelvd T 00V aUTolc mpooetate, kai 10 unte nepatolioSai ot dAAooe, urite mAoia mAsgiw @opTikod
TE EVOG YtALo@opou kai kwrtnpwv Svo kektiodat, unte SovAolg fj kai aneAsvdépolc Umep eikoot ypfodal,
unt ouociav umep Swoeka kol nuiostav puptada Exstv, tiuwpndnosodal kol avToUC EKEIVOUG Kai TOUC
dAAouc ToUC Tt mapd Talita CUUTTPAERVTAC OQLOLY EMATMEIANOOC.

Dio Chrysostom, Discourses

37.8. Hudg 6¢ bio émbnunoavrag oUTw¢ ACUEVWG EMEIOETE WOTE UAAlOTA UEV EMEPAOTN KATEXELVY,
0pWvteg 6 aduvartov 6v, dAda ye tnv gikw t00 cwuatoc Emotioacde Kal TAUTNV PEPOVTEG AVETNKATE €I
T BiBAia, eic mpoebpiav, ol pdAiot’ &v peode Tolc véouc mpokaAéoaodal T@V alT@V AUV EmTnSeupudTwy
Exeadal. OU yap w¢ Eva TV MoAA@V Kal kat’ Eviautov Katalpovtwy €i¢c Keyypeag Eumopov 1 Jswpov i
npeaBeutnyv 1] dtepxouevov, dAL’ W UOALG SLA UAKP@DV XPOVWVY AYATTNTOV EMLPALVOUEVOV, 0UTWC ETIUNOATE.

Diodorus, Historical Library

14.86.3. Kail ol uev puyadec ueta Nakedatpoviwyv kai TV cupuaywyv Eni 10 A€xatov kai Tov vavotaduov
EmeAIOVTEC VUKTOC KATA KPATOG EAQV.

32.4.5. O0toL 6¢ oyeSov THvV dpxnv maonc Tic oikouuévne €xovtec TavTnv nogadioavto eoBw Kai Tij TV
EMIPAVESTA Twv TOAswv anwAeiq. Kopwwdov yap katéokaav kai toU¢ katd tv Maksboviav
éppiilotouncay, olov tov lepoéa, kai Kapyndova katéokapav kai €v KeAtBnpia thv Nouavtiav, kol
moAdoUc¢ katenmAnéavro.

20.47.1-2. O 6¢ Anuntpio¢ nopanAevooc €ic Kidikiov kakeidev valc kai otpatiwta¢ npooAaBousvos
SlEmAguoev €i¢ thv Kumpov Ewv nelol¢ Ueév pupioug mevrakioytAioug, (nnelc 6& tetpakooioug, vaic b€
TAYUVQUTOUOOG UEV TPLNPELG TTAEIOUG TWV EKATOV SEKA, TWV &€ BapUTEPWVY OTPATIWTIOWV TTIEVTHKOVTA Kol
Tpelc kai mopia TWv mavrodanwv (kava t@ nAndet t@v (Mméwv te kal nel@v. Kai 10 upév mpdtov
KATECTPATOMESEUTEV €V Tf] mapalia tiic Kapraoiac kai vEwAKkNoag T okapn xapakt kai tappw Badsia thv
napeuBoAnv WxUpwoev: Enelta Tolc MANCLOYWPOLC TPOTBOAAC ToLNOAUEVOC EIAE KATA KpdTog OUpaviav Kai
Kaprtaoiav, T@v 6 ve@v TV (kavnv QUAAKNV amoAutwy avelevée UETA THC SUVAUEWCG Emi TNV SaAauiva.
34.19. 00 StaBondévroc katd Te PWUNV S0UAWV GMOCTAOIC EKATOV TIEVIKOVTA OUVOUOCAVTWY QVATTETO,
Kol kata Tnv ATTiknNY Ortep xtAiwv, év te AfAw kai kat' GAAou¢ moAdou¢ tomoug- ol¢ tayet te ¢ BonYeiag
kai tf] o@odpd koAdoel Th¢ Tuwpliac ol kad' Ekaotov EmiueAntai t@Wv kotvwv JAtTOV nNPavioay,
ow@povioavtec kai 1o &AAo Soov Nv €ni dmooTdoet HETEwPOV.

32.27.1-2. 'Ot nepi tijc KopivSou kai oi motntai mpoelpnkdtec noav Kopvdoc dotpov oUk donpov EAAGSOC.
AUTN mpo¢ katamAnélv TV UETAYEVECSTEPWY UTMTO TWV KPATOUVTWV Neaviodn. OU uovov 8€ katd ToV THC
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KOTOOTPOQPFC KaLpov 1 MOAIC ETUXE mapd TOI¢ op@ot ueyadng cvunadsiac, aAda kai katd toU¢ Jotepov
XpOvouc €ic €bapoc Kateppluuévn moAUv émoiel tol¢ dei Jswpolotv avtnv édeov. OUSEiC yap TWV
mapodevoviwy autnv napfidGsv adakpug, kaimep opwv AsiPava Bpoxéa Tic mepl aUTNV YEYEVHUEVNG
evbaiuoviac te kai 56éng. Ao kai kata toU¢ TA¢ maAatdic NAwkiag kapoug, SLEAnAU9oTwWY xpovwv oxsdov
ekatov, Jeaoauevog autnv laiog lovAtog Kaioap o dia tac¢ npaéeic ovouaodeic Jo¢ tavtnv AvETTnOEy.
Evavria yap nadn ouveiye tac Yuyag twv avipwnwy EAnidt cwtnpiag kai mpoadokialc Ti¢ anwAsiag.
32.27.3. 'Ot katd T0oU¢ Th¢ madatdc nAkiac koupoug, SteEAnAvBotwy oxebov ETwv Ekatov, Jsaoduevoc TV
KépwvSov lduoc TovAtoc Kaioap 6 Std tac mpdaéeic dvouaodeic Bed¢ gic tolaltnv NAde ouunddeiav kai
@robdofiav wote peta moAAfi¢c omoudiic maAiv avtnv avaotijoal. Alonep tOv dvdpa toltov kal tnv
unepBoAnv tii¢ mepi avtov Emicsikeiac Sikaov éott psyainc amodoyfic afoiodal kai Sia th¢ iotopiac
QITOVEUELV AUT® TOV aiWVIOV TAC XpNOTOTNTOC EMALVOV.

Dionysius Calliphontis Filii, Description of Greece
108-11. ... Evted¥ev apyn) tii¢ MeAdomovvnoou... Aunv Ywotog UITOKELTAL Kol AExatov AEYoUEV TTOALC.

Dionysius of Hallicarnasus, Roman Antiuities

3.44.3. Ai uév olv énikwmot vijec onnAikat mot’ &v oUoal TUYwot Kai TV OAKASwY ai péxpL TPLoYIALOPOPWV
eloayouai te Sta tol otouatoc avtold kal UExpt Th¢ Pwunc eipeoiq kai pupact mapeAkouevat kouilovral, ol
6& pueifouc mpo TOU oOTOMATOC EMT AyKUPpWV oadevouocal Tal¢ motaunyolc damoyeuilovtai Te Kol
avtipoptilovral oKAPALC.

Ennius, Commentary on the Aeneid of Vergil

2.326. Quidam 'texamus' proprie dictum tradunt, quia loca in quibus naves fiunt, Graece vavnnyLa, latine
textrina dici: Ennijus dicit “idem campus habet textrinum navibus longis”: navalia enim non esse vaumnnyia,
sed vewpla.

Euripides, Cyclops
505. ...okapoc¢ 0Akag w¢ yeutoYeic...

Ezekiel
27.29. Kai kataBrnoovtal amo t@Wv mAoiwv mavtee ol kwrnAatot kol ol €mBatot kol ol mMpwpelc Ti¢
Jadaoonc Eni tnv yijv otnoovral.

Gaius, Institutiones

32c. Item edicto Claudii Latini ius Quiritium consecuntur, si navem marinam aedificaverint, quae non minus
qguam decem milia modiorum frumenti capiat, eaque navis vel quae in eius locum substituta sit, sex annis
frumentum Romam portaverit.

Galen, Of the compounding of remedies in relation with their genera
13.829. stunttnpiac, (o0 Koptvdiou, uiAtou Zivwitidog, kOTUANG UETPW TO ioov avadauBoave 6&el.

Herodotus, Histories

1.163.2. ... évautiAdovto &€ oU atpoyyuAnot vauaoli dAAd mevtnkovtépolat.

3.60. Eunkuva 8¢ mepl Zauiwv udAdov, 0t optl tpia €oti uEytota anavtwyv EAANvwy ééspyacuéva, 6peog te
UYnAol ¢ mevinkovTa Kol EKATOV OpyuLdc, ToUTOU Opuyua katwdev dapéausvov, aupiotopov. TO UEV UfjkoC
T00 OpUyuaToC ENMTA otddiol ioi, T0 5¢ Uoc kal eUpoc OKTw EkATEPOV MOSEC. At mavtoc 6¢ avtol dAdo
Spuyua gikooinnyu 8adoc dpwpuktal, Toimouv 8¢ TO €0pog, 5t’ 0U TO USwp SYETEUOUEVOV SLd TV CwARVWY
apaylvetal €¢ TNV MOALV dyOUEVOV QTTO UEYAANG mNyic. ApXITEKTWY 8€ ToU OpUYUATOG TOUTOU EYEVETO
Meyapevc Eumadivoc Nauaotpopou. Toldto uev 81 €v TV TpLWV €oTi, SeUTepov € mepl Aluéva xDua v
Jadaoon, Badoc kai eikoot Opyulewv: uijkog 6€ tol ywuatog uelov duo otadiwv. Tpitov 6€ oL éE€pyaoTat
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VNOG UEYLOTOO MAVTWV VNV TWV NUEIC (OUEV: TOU APXITEKTWY MPWTOC EYEVETO Poiko¢ DIAEw Emiywploc.
Toutwv glvekev UGAAOV TL epi Zapiwy Eunkuva.

3.135.2. ..mpoc 8¢ £¢ ta Swpa oAkada ol €pn ocuuBaiésodal mAnoac ayad@v mavroiwv, v dua ol
nAsvoeoBal.

Hero, Stereometrica (translated by the author)

1.53. MAoiov ou to unkog nnxwv k6, n é Baoic mnywv ot n 8 katw Baoic mnywv & EUPELV, MOOA KEPALULO
Xwpel. Motei oUtwc: TV Baotv eni tnv Baotv- yivovtal k6. Tauta maAtv el ta k6 TOU UNKoug- yivovtal Qog.
Toutwv aei to y’ yivovtatl poB. Tauta ocuvTseq UeTa TwV Poc- yivovtal Yén- amep Lol kepauta. Xwpei to
kepautov podiouc t. livovrat podiot otym. ToooUtouc Hodioug ywpel To mAoiwv.

Il. 51. Eotw mAoiov, kat exétw [unkog] amo kopuuBou ei¢ kOpuuBov to UeV unkog modwyv v, to de MAATOC
modwv (B8 kot to Badog modwv . Motei oUTwWG Ta v €Ml Ta 18- yivovral y. Tauta moww eni to Badog, eni Toug
¢’ yivovtat ,6¢. Tauta motw 6t 0Aou g€akt- yivovtat B,e¢. ToooUToUC LoSioUG Yywpnoet To tAoiov.

1. 52. [MAoiov UETPHOWUEVY, OU TO UNKOG TNXWV Un, n 6 EuBaoic mnywv & kat n S1aBaoic mMPWPAS TNXWYV OT,
n 6 avw Baoic mpUUVNG KAl TITEPVNG TNXWV N Kot n Baotlg uéon nnywv & eupeiv, moooug Hobdiouc Ywpel.
Motei oUTwG ouvBeg mpwpav kot mpuuvay- yivovrat 6. Toutwv to L- yivovtal . Toutol¢ mpoodec tnv
SlaBaotv tN¢ uEong: ouoU yivovtal mnyels tot. Toutwv to L- yivovtal n- toutouc motw emni tnv Baotv, i
Tou¢ & MNXELG: yivovtal tNXelg AB. Emi to unkog, mi Touc un mnxewg: yivovral mnxeic ,apAg. O & mnyxug
Xwpel ItaAikoug Lodiouc 18 L- yivovrat uodiot M, 8¢. Toooutoug podioug ywpnoest to tAoiov.

Hero, De mensuris

17. MAoiov UETPNOWUEV OUTWC: E0TW TTAOIOV EYOV TO UNKOG NXWV U, TTAXTOG tnxwyV 18, To b Badoc nnywv
6- gupeiv moowv uodiwv eoti to moliov. Moiel oUTWC: MoAunAaoiaoov To UNKko¢ €mi To MAATOG yivovtal
TINXELG UTT TOUTOUC MoAUTTAaoiaioov SEKAKLIC KAl T YEVOUEVA oAty maAdarmAaoiaoov i Toug & MNYELG TOU
Badoug- kat eupnoeic ywpouv to mAoiov podioug a, ¢ Itadikoug. Eav &g ti¢ [e1¢] kaoTpnoioug eimot
uodioug, avaduoov touc Hobdioug eig EEatpac Kot Yrpiloov Tov Lobdiov Tou oitou katd kb E€otag. yivovral
oitou uodiot puptadeg 8, 6tk. O moug déxetal oitou podioug 6.

18. AAAn uétpnotig nmAoiov. MAoiov UETPHOWUEV OUTWG, EQV €XN TNXELC U TO UNKOG, n O SLHUETPOC TG
TTPWPAC ITNXELC {, TPUUVNG TINXELC OT, KOWALaG THXELG n, UYog mxelc & oUviIeg Toug OT Kal Toug n- yivovral
16+ wv to NuLou- yivovtat . Toutoug emti to Badog- yivovtal mNYeLS KN+ TOUTOUC EML TO UNKOG* YIVOVTaL TTNXELS
,apk. O nnyuc ywpel aptaBag y- yivovrat aptabat ,ytk. Exet n aptaBa podioug 66-... O mnyuc ywpei podiouc
L ItaAikoUg, podiouc ty...

Homer, lliad
2.570. ... apveiov te KopvSov Eiktiuévacg te KAswvdg...

Horace. Odes
1.4.1-4. Soluitur acris hiems grata vice veris et Favoni/ Trahuntque siccas machinae carinas,/ Ac neque iam
stabulis gaudet pecus aut arator igni/ Nec prata canis albicant pruinis.

Josephus, The Jewish War

1.409. Meta€l yap Awpwv kai 10nmne, wv i moAc uéon keitay, mdoav sivar cupBEBnkev tv mapdAiov
aAipevov, wg mavra tov tnv Qowiknv én’ Alyuntou napanAéovra oadevely év medayet S thv €k AtBog
aneiAnv, @ Kai uetpiwc émaupilovtt TnAtkoiTov Emeyeipetal KUpa TPOC TAlC METPALS, WOTE TAV UMOOTOO0MNV
o0 kuuarog Enti mAelotov é€ayptolv tnv Jalaocoav.

4.5.10. Auomnpoottog &€ Aiunv vauai kai kat' ipnvnv Adeéavbdpeiag: otevog Te yap lomAoug Kai METPALS
UpalAolg tov EmeUBU kaumtouevog dpopov. Kai t0 HEV APLOTEPOV aUTOT UEPOC TTEPPAKTAL XELPOKUNTOLG
okéAeaty, év Se€L@ b€ n mpooayopeuouévn Qapoc vijoog MPOKELTAL, TUPYOV EXOUTH UEYLOTOV EKTTUPOEUOVTA
T0l¢ KaTamAgouatv Emnitplakooioug otadioug, w¢ €v VUKTL moppwiIev opuilotvto mpog tnv SuoxEpetay Tol
katamnAouv. lMepl taUuTNV TNV Vijoov kataBeBAnTaL xelpomointa Teixn UEYLOTA, TPOOAPATOOUEVOV HE TOUTOLC
TO MEAQYOC Kal TOIC AVTIKPUG EPKETLV QUQAYVUUEVOV EKTPAYUVEL TOV TOPOV Kol opadepav Sila otevold tnv
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eioodov anepyaletal. O pevrol ye Aiunv aocpaléotarog Evéov kai Tplakovta otadiwv to uéyedog, €ic 6v ta
Te Aglmovta ] ywpa mpo¢ evdatuoviayv KaTAYETAL Kol T TEPLOTEUOVTA TWV EMiywpiwv ayadav gi¢c mdoav
XWwpPIZeTal TNV olkOUUEVNV.

Josephus, Jewish Antiquities

15.333-4. Keltaw pév yap n moAwc év tij Qouwvikn katd tov ei¢c Aiyuntov mapdamniouvv 1onnng uetaél kol
Awpwyv, moAicuatia tadt’ €otiv mapadia Sucopua Sia ta¢ kata AiBa mpooBoAdg, ai asi tac €k Tod movrou
vivac eni tnv fiova cupouoatl kataywynv ov diboactv, dAA” éoTiv dvaykaiov dmooalevstlv T moAAa toU¢
gumopouc ért’aykupag. Toldto 10 Suodiadetov Ti¢ ywpac dtopBouuevog Kol meptlypaac tov kUkAov told
Aévoc ép’ Soov v altapkec mpoc Tii xépow peydAolc otoroic évopueiodat AiSouc vnepueyédeic kadie
gic 0 Badoc eic dpyuidc eikoot. Mevtrikovta mod@v Noav ol mAgious TO uiko¢ Kai mAdtoc oUk éAattov
Sekaoktw, BaBog 6€ Evvéa, Toutwy &€ ol Uev ueilouc ol &€ EAatTouc.

Livy, The History of Rome,

21.63.3. Invisus etiam patribus ob novam legem, quam Q. Claudius tribunus plebis adversus senatum atque
uno patrum adiuvante C. Flaminio tulerat, ne quis senator cuive senator pater fuisset maritimam navem,
quae plus quam trecentarum amphorarum esset, haberet. Id satis habitum ad fructus ex agris vectandos;
quaestus omnis patribus indecorus visus.

25.11.18. Haec oratio non spem modo effectus sed ingentem etiam ducis admirationem fecit. Contracta
extemplo undique plaustra iuncta que inter se et machinae ad subducendas naues admotae munitumque
inter quo faciliora plaustra minorque moles in transitu esset.

29.25.11. Lumina in navibus singula rostratae, bina onerariae haberent.

40.51.2. Opera ex pecunia attributa divisaque inter se haec fecerunt.2 Lepidus molem ad Tarracinam,
ingratum opus, quod praedia habebat ibi privatamque publicae rei impensam inseruera.

44.29.1-2. Dum haec geruntur, legati Romani, C. Popilius et C. Decimius et C. Hostilius, a Chalcide profecti

tribus quinqueremibus Delum cum venissent, lembos ibi Macedonum quadraginta et quinque regis Eumenis
quinqueremis invenerunt. Sanctitas templi insulaeque inviolatos praestabat omnes. Itaque permixti
Romanique et Macedones et Eumenis navales socii in templo indutias religione loci praebente versabantur.

Periochae, 52. Qui omni Achaia in deditionem accepta Corinthon ex S. C. diruit, quia ibi legati Romani uiolati
erant. Thebae quoque et Chalchis, quae auxilio fuerant, dirutae. Ipse L. Mummius abstinentissimum uirum
egit, nec quicquam ex his operibus ornamentisque quae praediues Corinthos habuit in domum eius peruenit.

Lucian, Navigium

5-9. Jauurmog: ... AAAa pstaév Adywv, nAikn vaic, eikoot kai Ekatov mNyewv EAeye T0 UAKOC O vaumnyoc,
e0poc 8¢ UMEP TO TETAPTOV UAALOTA TOUTOU, Kol Grto Tol KATAOTPWUATOC €¢ TOV muduéva, ) Badutatov
KaTa Tov avtAov, Evvéa mpoc Tolc eikoot. Ta & dAAa NAiKOG UEV O (0TOC, 6anv &€ AVEXEL TNV KEpalay, olw Kol
TIPOTOVW KEXPNTOL KOl OUVEXETAL, WG O 1) MPUUVA UEV EMAVECTNKEV NPEUA KOUTTUAN xpuoolv xnviokov
ETUKEIUEVN, KATAVTIKPU OE avaAoyov n np@pa YriepBeBNKeY ¢ TO MPOOW AITOUNKUVOUEVN, TAV EMWVULOV
tfic vews Fedv éxouvoa thv Tow ékatépwdev: 6 uév yap dAdoc koouoc, ai ypagai kai tol iotiou TO
TTOPAOELOV TTUPAUYEC, PO TOUTWV al Aykupal Kal oTpo@ela Kal TTEPLAYwWYEIC Kal ai KAt TNV mpuuvoy
oiknoeic Bavuaoia mavra pot €doée. Kai to t@v vautwv nAfjdo¢ otpatonédw av Ti¢ eikaosiev. EAEyeto b¢
kai Tocoltov dyev oitov, wc ikavov eival mdot Toic v Tfi ATtk éviavotov mpoc tpogriv. Kakelva navra
ULIKPOC TIC AvOpWITIoKOG YEPWV Fibn Eowlev UMTO AenTij kapakL T TnAtkadta mnddaAia meplotpépwy: E6gixdn
yap pot avagadavtioc tic, oUAoc, “Hpwv, oluat, Tolvoua.

TipoAaoc: Oauudotlog TV TEYVNY, W¢ EPaokov ol EUmAgovtee, kai ta Jaldttia co@o¢ unep tov lNpwTéa.
HkoUoate 6¢ Snwc Selipo katiyaye 6 mAoiov, ola Emadov mAovtec fi WC O doThp alToUC E0wWOEV;

Aukivoc: OUk, w TiuoAae, GAAG viv NEEwc Gv dkoUoauuev.

TiuoAaoc: O vaukAnpoc autoc Stnyeito pot, xpnotog avnp kai npoooutAijoat 5e€1og. "Epn &¢ amo tij¢c Qapou
andpavrac oU mavu Buaiw mvevpatt é88ouaiouc iSeiv TOV Akduavta, eita {EQUPOU AVTUTVEUOAVTOC
anevexdfjval mAayioug dypt Z16Wvoc, Ekeldev € Yelu@vL ueyddw nepuneoovrag Sekatn Eni XeAtboveéac bia
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00 AUA@voc éAO¢elv, &vda 6n mapd upikpov UmoBpuyiouc Sivar dmavtac. Olda 6¢ mote kai alToC
napanisvoag XeAtbovéac nAikov év t@ tOnMw aviotatoal 0 kua, kai padiota mepi tov AiBa, omotav
gmidaBn kai tol votou: kat' Ekeivo yap 6N ouuBaiver uepileodatl 1o MaueuAiov amo thi¢ AUKLOKAC
Jadattng, kol 0 KAUSwvV ATe dmo moAA@V pevudtwy mepl T@ akpwtnpiw oyilouevoc - anofupol 6 siot
nétpat kai 6éstal mapadnydueval T kKAUOUQATL - kol poBepwTATNV MOLET THV KUUATWYNV KAl TOV YoV UEyav,
kol T0 kUua moAAakic aUT® icoueyedeg @ okomeéAw. Tolalta kal o@dc katadaBelv Epaokev 0 vaUkAnpoc
ETL kal vukTog oUonc kai {0@ou akptBoic: aAAd mpo¢ TNV oluwynv aut@v entkAacdévrac touc Jeouc nip te
avadeiéal ano tijc Aukiag, w¢ yvwpioal Tov Tomov Ekelvov, kal Tva AaUITpov aotépa AlooKoUpwWV TOV
Etepov gmikadioal T@ kapxnoiw kai kateudival thv vaiv €mi ta Aaild €¢ t0 MEAayoc fién t@ KpNUVQE
nipoapepougvnv: touvtedev 8¢ dmaé ti¢ 0pPiic ékmeoovtac dia tol Alyaiou mAsuoavtac e86ounkootii an’
Alyuntou nuépa mpoc avtioug toU¢ étnoia¢ mAayialovrag &¢ lepatd y9é¢ kadopuiocaocdal tocoitov
drooupévtac é¢ T0 katw, oUc €6l TV Kpntnv Seéiav AaBovrac umép thv MaAéav mAevoavrtac fién eivat év
Ttaliq.

Lucian, Fugitivi
13."Eboée &n okormouuEVOLG TNV UOTATNV dyKkupay, fiv (epav ol vauTiAAduevoi paotv, kadiéval, kol Eni tnv
BeAtioTnv amovolav OpUNOVTEC...

Lucian, Jupiter Tragoedus
51. Oukoiv énei tii¢c vewg T0 mapadeiyua, ou nmavu oot loxupov ES5oéev elval, dkouoov 1ibn TNV lepay,
paolv, dykupayv kai jv oudeuL@ punyavii amoppnéeig.

Lucian, Lexiphanes

15. AAMa ou 10 Guolov ceipydow ue womep &l TIC OAkdda Tplapusvov Ev oUpiw mAEouoay,
EUNMENMVEVUATWUEVOU TOU akaTiou, EVPOPOTodV Te Kai AKPOKUUATOTOQV, EKTOPACG TIVOG GUPLOTOUOUG Kol
loxadac oldbnpdc apeic kai vavoutédac avayattilot tod Spouou t0 podiov, Tovw Ti¢ eUnVeuUing

Lucian, Pseudologista
27. ...utkpol yolv @aotv amonviyijvail o vaut) TVi TOV TPLHPUEVWY EVTUXOVTA, OC EUNECWY AMEQPPAEE ool
TO OTOUQL.

Lucilius! Satires

118. ‘Minorem Delum’ Puteolos esse.

Memnon, History of Heraclea

8.5. Hoav & év autaic dAdat te kai TAc HpakAeiac ai petdmeuntol, EERPELC TE Kai MEVTAPELC Kol APPAKTOL
Kai oktnpng pia n Neovrtopopoc kaAouuévn, ueyedouc Eveka kai kaAAouc rikovoa €i¢ Balua- v tautn yap
P’ UEV AVOpEC EkatOTOV OTOLYOV fPETTOV, WC W’ €k Batépou UEépouc yeveéadal, €€ ekatépwv O€ ytAioug kai x'
ol 6€ Ao TWV KATACTPWUATWVY UXYNOOUEVOL YiAlot kai ¢, kai kuBepviTal 8°.

Lycurgus, Against Leocrates

1.26. Kai ol pév matépe¢ vuwv thv AGnvav w¢ tnv ywpav gilnyuvia ouwvuuov aUtfi tHv natpida
poonyopevov Adnvag, v’ ol TIUWVTEC TNV F€0V TNV OUWVULOV aUTH TOALV un éykataAinwot: Aewkpatng 6’
oU0te vouiuwv oUte matpibog ol (ep@v @povtioag T0 kad eautov aywyluov VULV Kal TNV mapd TV
Je@v Bondeiav émoinoe. Kai oUk €€npkecev aUT® tooadta kai TnAtkadta tnv moAwv adikijoatl, aAL’ olk@v v
Meydpotg, olc map’ VU@V éEskouioato Ypnuaoty deopufi xpwWUEVoS, €k Tic Hreipou mapd KAsomdtpac €ic
Neukadba éottnyet kai ékeldev gi¢c Koptvdov.

Pacuvius, Medus
231. <‘Tonsillam’ ait> esse Verrius palum dolatum <in acumen et> cuspide praeferratum, ut existimat, . . .
quem configi in litore navis religandae causa.
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Pausanias, Description of Greece

2.1.2. KoptvSov &€ oikolot KoptvSiwv UEV oUbeiG £TL TV dpyaiwv, Emoilkol 6& AMOOTAAEVTEC UMO Pwuaiwv.
aitiov 8¢ 10 ouveESplov TO Axat@v: oUVTEAOTVTEG yap €¢ aUTo Kol ol Kopiviol uetéoyov tol moAéuou 1ol
po¢ Pwuaioug, 6v Kpttodaog otpatnyeiv Axai@v anodeiydeic mapsokelooe yevéadal tou¢ e AYaioug
avaneioa¢ amootival kai twv &w MeAomovvrioou tou¢ moAAou¢. Pwuaiol 6 w¢ Ekpatnoav T@ MOAEUW,
napeilovto pév kai v dAAwv EAAfvwy T SmAa kai Teixn mepieilov Soau TeTellouéval mOAELC Roav:
KoptvBov 6¢ avaotatov Mouuiou rrotjoavtoc tod TOTE NYoUuUEVOU TWV Enl otpatonédou Pwuaiwv, Uotepov
Aéyouatv avoikioal Kaioapa, 0¢ moAitelav év Pwun mp@tog TNV €@’ NUWV KATECTHOATO: avolkiool 6& kai
Kapyxndova eni tiic apyiic tfi¢ avtol.

2.2.3. Kopwiioig 8¢ toic émwveiolc ta dvouata Néxne kai Keyxpiac é5ooav, Moosid@voc eivat kai Mewprivnc
Thic AxeA@ou Aeyouevol: menointat 6¢ év Holaic peydiaic OiBaAou Suyatépa eivar MMNeprivny. “Eott 8¢ év
Neyaiw pev Mooetdb@voc iepov kai dyaiuo xakolyv, tv &€ ¢ Keyxpéac iovtwv &€ ioduol vaoc Aptéutdoc
kol éoavov apyaiov. Ev 6 Keyypéaic Appoditne Té éott vaog kai dyadua Aidou, pueta 5¢ autov emi @
Epuuartt @ bia tiic YaAdaoonc Mooslb@vocg yadkolv, katd & to Etepov mepac tod Aiuévoc AokAnmiol kai
lotbo¢ iepa. Keyype@wv 6& amavtikpl 10 EAEvnG éoti Aoutpodv: Ubwp é¢ Jalacoav €k mEtpac pel moAU kai
aAuvpov Udati duotov apyouévw Bepuaiveadal.

3.23.3-6. ...10 yap 100 AnoAAwvog éoavov, o viv éotiv évtaida, év AnAw motée ibputo. Tic yap AnAou tote
umnopiou toi¢ EAAnotv olonc kai dbelav toic Epyalouevolg Sia tov Beov Sokouang mapéxstv, Mnvopavng
MiSpibatou otpatnyoc eite aUTog UNEpPpovnoag €ite kai Umo MiGpldatou mMpooTeTayueévoy - avipwnw
yap apop@vtt éc képdoc ta deiar Uotepa Anuudtwy -, oUtoc oUv 6 Mnvopadvnc, dte olionc Atetyiotou THc
AnAou kol 6mAa oU KEKTNUEVWY TWV avOpV, TPLHPECLY ECTTAEVOOC EQPOVEUTE UEV TOUC EmLbnuolvrac twv
Eevwy, E@oveuoes 6 autouc toU¢ AnAioug: katacUpac 6 moAda LEv Eumdpwv ypriupara, mavra 6 ta
avadnuara, npooséavdpanodioausvog S kal yuvaikag kai TEkva, kal autnv €¢ £€daoc katéBale tnv
Afjdov. Ate 6¢ mopdouuévneg te kali aprnalouevng, tWv TI¢ BapBapwv umod UBpewg 1O £oavov TolTO
anéppuev £¢ v dadaocoav: vmoAaBwv 6& 0 kKAUSwV évtaida Tii¢c Bolat@v amiveyke, kai to ywpiov Sia
todto EmibnAov dvoualovaot. To puévrol punviue to €k tod Jeold Siépuyev olte Mnvopavne olte alTtog
MiBptdatnc: aAda Mnvopavnv LEV mopaUTIKA, WG AVAYETO épnuwoag tv AfjAov, Aoxrioavtec vauvaiv ol
SLOTTEPEVYOTEC TWV EUMTOpwWV katabdvuoual, Midpibatnv 6& Uatepov TOUTWV HVAYKATEV 0 F€0¢ aUTOXEPA
autod kataotival, TA¢ Te apxfic ol kadnpnuevne kai éAauvousvov mavrayodev umo Pwuaiwv: gioi 6 ol
paacty autov napd tou Twv utodopopwv Javatov Bialov v UEpeL xapitog eUpacdal.

8.12.1. Apkadwyv b€ gv tolc Spuuoic lowv ai bpic Stdpopot, kai Tac UV MAaTUPUAAOUC aUTWY, TAC O pnyoUs
kadolotv: al Tpital 6 apatov Tov @Aolov kai oUtw & Tt mapéxovtal kol@ov, Wote an’ autol kal €v Badaoon
oto0vtal onuela aykUpalg kol SIKTUOLS: TauTnS ThH¢ Spuog Tov pAotov dAAdot te Twvwy kai Epunoiavaé o ta
EAeyela mowjoac peAdov ovoualouaoty.

8.22.3. "Eotwv év Tfj Jtuupaldiwv ninyn, kai ano tautnc Uowp BaotAevg Abdplavoc Kopivdiolc fiyayev ¢ thv
TOALY.

8.33.2. Mukiivat pév ye, ol npoc TAiw moAéuou toic EAAnowv nynoauévn, kai Nivoc, évda nv Acoupiolg
Baoidela, kai Bowwrtiat OfjBot pootijval tod EAAnvikol note aéiwBeloatl, ai Uev NpRuwvtal mavwiedpol, 1o
6& bvoua t@Wv OnBOV ¢ akpOmoAlv uovnv kai oikntopac kataBeBnkev oU moAdoug. Ta 6 UMEPNPKOTA
mAoUTw T apyaiov, OfBai te ai Aiyumtiot ki 0 Mivung Opyopevoc kai ) AfjAog o kotvov EAARvwv Eumopiov,
al Hev avdpoc bLwTtou UEoou SuVAUEL xpnudTwy katabéouatv ¢ eudatuoviav, N AfAoc &€, apeAovt Touc
apLkvouugvoucs map Adnvaiwv é¢ tod iepol tv ppoupav, Andiwv ye Eveka EpNUOC E0TLV dvOPWITWV.

9.23.7. Aiunv 8¢ apuoiv éatiy ayxtBaldnc, kai ta 6pn Ta UITEP THV TOALY UV mapexetal Snpav aypiwv.

Petronius, Satyricon

117.12. “Quid vos” inquit “iumentum me putatisesse aut lapidariam navem? Hominis operas locavi, non
caballi. Nec minus liber sum quam vos, etiam si pauperempater me reliquit.”

76. “Ceterum, quemadmodum di volunt, dominus in domo factus sum, et ecce cepi ipsimi cerebellum. Quid
multa? Coheredem me Caesari fecit, et accepi patrimonium laticlavium. Nemini tamen nihil satis est.
Concupivi negotiari. Ne multis vos morer, quinque naves aedificavi, oneravi vinum - et tune erat contra
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aurum - misi Romam. Putares me hociussisse: omnes naves naufragarunt, factum, non fabula. Uno die
Neptunus trecenties sestertium devoravit. Putatis medefecisse? Non mehercules mi haec iactura gusti fuit,
tanquam nihil facti. Alteras feci maiores et meliores et feliciores, ut nemo non me virum fortem diceret.
Scitis, magna navis magnam fortitudinem habet. Oneravi rursus vinum, lardum, fabam, seplasium,
mancipia. Hoc loco Fortunata rem piam fecit; omne enim aurum suum, omnia vestimentavendidit et mi
centum aureos in manu posuit. Hoc fuit peculii mei fermentum. Cito fit, quod di volunt. Unocursu centies
sestertium corrotundavi. Statim redemi fundos omnes, qui patroni mei fuerant. Aedifico domum, venalicia
coemo iumenta; quicquid tangebam, crescebat tanquam favus. Postquam coepi plus habere, quam
totapatria mea habet, manum de tabula: sustuli me de negotiatione et coepi libertos faenerare. Et sane
nolentem menegotium meum agere exhortavit mathematicus, qui venerat forte in coloniam nostram,
Graeculio, Serapa nomine, consiliator deorum. Hic mihi dixit etiam ea, quae oblitus eram; ab acia et acu mi
omnia exposuit; intestinas meas noverat; tantum quod mihi non dixerat, quid pridie cenaveram. Putasses
illum semper mecum habitasse.”

Periplous Maris Erythraei

44. Toutou xaptv mepi aUTov ToV eiomAouv BaotAikol aALElc EvTomiol MANPWUAOL LaKPWV TTAOIwV, & AEyeTal
Tpannaya kol kOTupBa, mPOC dmavinoty éE€pyovtal uéxpl THC Supaotpnvic, de wv odnyeltal Td mAoia
UExpt Bapuyalwv. KAivouot yap e09u¢ amo tol otouatoc tol koArmou bia tevayn toic mAnpwuaot Kol
puuouAkololy auta otaduolc rfidn TETHYUEVOLS, APXOUEVNG UEV TAC MANUNG aipovteg, (oTtauevng O&
Slopuilovteg kata tvag opuouc kai kudpivoug. Oi 6& kUTptvol tomot gioil Tod motauod Badutepol UExpL
Bapuyalwv- drmeyeL yap amo 1ol oTOUATOC AVW TTOPA TOV TTOTAUOV KELUEV WG OTaS(WwV TPLAKOTIWV.

Philo of Alexandria, De Opificio Mundi
38.1. neAayn Badutata oU Bpoyeiaig OAKAOLY, dAAQ LUPLOPOPOLE VOUTIV EUTTAEOLEVA.

Philo of Alexandria, De Plantatione Noe
6.1. ...uuptaywyd okapn BpiGovra @optw...

Philo of Alexandria, De aeternitate mundi
26.2. ...00n 6€ xépoog BadatrtwIsloa puplo@opolg vauaoiv EUNMAEiTaL.

Philo of Alexandria, Against Flacus

155.1-3. Mepaiwaoauevog 6& tov Toviov koAmov EnAst thv dxpt KopivBou Badattav, talc napdalolg twv v
MeAomovviow moAswv F€a yivouevog Katd mUoTLY Th¢ aipvidiov uetaBoAfjc: onote yap anoBain tfi¢ Vewg,
ouvéleov ol pév poxdnpol tac puoelc é9edokakolvteg, oi &' dAAol ouvalyroovtec, olc £90¢ Taic ETépwv
tuxaic owpovileaobat. AteASwv & amo Aeyaiou tov ToGuov ei¢ tnv avtutépav Badattav kol kataBac €ic
Keyxpeag, 10 KopivBiov Emivelov, avaykaletal mpog TV QUAdKwY avaywpnaotv oud’ nvtivaoldv voiLdovtwyv
eUBU¢ émBac Bpayeiag 0Akadoc avaysodal Kai MVEUUNTOC EVOVTIOU KATAPPAYEVTOC UUpia TaAatmwpnOeic
UOALG dxpt ToU Melpat®¢ KATACUPETAL.

Philostratus, The Life of Apollonius of Tyana

4.9. Kai dua duwv taita vaiv elbe @V Tolapuévwy ékmAéovoav kai tolc vauvtac dAdov dAAwc éc¢ 1o
avdyeodat altiv npdtrovrac. Emotpépwv o0v ToU¢ mapdvtac ‘Opate’ elne ‘TOV TH¢ VeWS AoV, WS oi Hév
TA¢ EpoAkibac EuBeBnkaotv €petikol OVTEG, ol & AykUpAC AVIU@WOl T Kai avapt@aotv, ol 6& UMEYoUat TA
{oTior T@ avéuw, ol ¢ ékmpuuvne Te Kai mpwpac mpoopwoty; i 8¢ &v ToUTwv elc EAAeiPel Tt TOV EauTol
Epywv 1 auadic TA¢ vauTikiic aetal, movipwc mAsvcolvral kai 0 yewwv auvtoli Sdofouatv: el be
QLAOTIUNOOVTOL TIPOG EQUTOUC KAl OTAOLAOOUCTIUN Kakiwv ETEPOC eTEpou 60€at, kadoi uév épuot tf vni
Tautn, ueota 8¢ evdiac te kai eumdoiag navra, MNooelbWv 6& Aopaleiog 1 nepl autoic eUBouAia SoésL.
4.32....€( 6€ n Eumoplia mPOC TA XPEA LN AVAPEPOLTO, UETABAVTEG £C TA EQOAKLX TTPOCUPATTOUOL TAC VA TG...
8.14. ... otéMetai te 1 valc ién: EupBdAdoual & auTo Tfj TWV éunAgdviwy Bofi kai oic mepl TV dvaipeoty
TWV AYKUPQV NMPATTOUCLV.
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Philostratus, Lives of the Sophists

2.23. MMAoutou 6¢ émiSeitflv 1@ Avpl ToUTw KaKelva eixev: mp@ta pEV 1) yi mdoa, Omoonv €kéktnto,
EkmeuTeuuEvn [p. 108] 6évdpeat kapmiuolg Te kai evokiolg, v 6€ Tol¢ Emi Badattn kal vijool xeipomointot
Kol Atpévwy mpoywoeic BeBatolioat ToUG GPUOUC KATALPOUOHLG TE KL AQLEITHLC OAKATLV...

Plautus, Casina
778. Novi ego illas ambestrices: corbitam cibi.

Plautus, Poenulus
3.1.40. Obsecro hercle, operam celocem hanc mihi, ne corbitam date...

Pliny the Younger, Letters

6.31.16-7. In ore portus insula assurgit, quae illatum vento mare obiacens frangat, tutumque ab utroque
latere decursum navibus praestet. Assurgit autem arte visenda: ingentia saxa latissima navis provehit
contra; haec alia super alia deiecta ipso pondere manent ac sensim quodam velut aggere construuntur.
Eminet iam et apparet saxeum dorsum impactosque fluctus in immensum elidit et tollit; vastus illic fragor
canumaque circa mare. Saxis deinde pilae adicientur quae procedente tempore enatam insulam imitentur.

Pliny the Elder, Natural History

16.19. Suberi minima arbor, glans pessima, rara, cortex tantum in fructu, praecrassus ac renascens atque
etiam in denos pedes undique explanatus. Usus eius ancoralibus maxime navium piscantiumque tragulis et
cadorum obturamentis, praeterea in hiberno feminarum calceatu.

16.34. Usus eius ancoralibus maxime navium, piscantiumque tragulis, et cadorum obturamentis.

16.192. Mirum apud antiquos primo Punico bello classem Duilli imperatoris ab arbore LX die navigavisse,
contra vero Hieronem regem CCXX naves effectas diebus XLV tradit L. Piso. Secundo quoque Punico Scipionis
classis XL die a securi navigavit. Tantum tempestivitas etiam in rapida celeritate pollet.

34.3. Ex illa autem antiqua gloria corinthium maxime laudatur. Hoc casus miscuit corintho, cum caperetur,

incensa, mireque circa id multorum adfectatio furit, quippe cum tradatur non alia de causa verrem, quem
M. Cicero damnaverat, proscriptum cum eo ab antonio, quoniam corinthiis cessurum se ei negavisset.

34.6. Nec pudet tribunorum militarium salariis emere, cum ipsum nomen a candelarum lumine inpositum
appareat. Accessio candelabri talis fuit theonis iussu praeconis clesippus fullo gibber et praeterea et alio
foedus aspectu, emente id gegania. Eadem ostentante in convivio empta ludibrii causa nudatus atque
inpudentia libidinis receptus in torum, mox in testamentum, praedives numinum vice illud candelabrum
coluit et hanc corinthiis fabulam adiecit, vindicatis tamen moribus nobili sepulchro, per quod aeterna supra
terras geganiae dedecoris memoria duraret. Sed cum esse nulla corinthia candelabra constet, nomen id
praecipue in his celebratur, quoniam mummi victoria corinthum quidem diruit, sed e compluribus achaiae
oppidis simul aera dispersit.

34.9. Antiquissima aeris gloria Deliaco fuit, mercatus in Delo celebrante toto orbe, et ideo cura officinis

Plutarch, Pompei

40.5. "Yotepov 8¢ Pwuaiotg tolito 6n 10 KaAOV kai meptBontov aviotacI<atpov, WOMEP EQPOAKIOV Ti,
TTOPETEKTNVATO AQUTTPOTEPAV olkiav €keivng, avemipdovov &€ kai TaUTNV, WOTE TOV YEVOUEVOV SECOTTOTNV
aUTi¢ ueta Moumnniov eioeAdovra Gavualetv kai muviaveobot mol Moumnnioc Mayvog éSeinvel.

Plutarch, Caesar

57.5. Thv & elvowav w¢ kdAAwotov dua kai BeBaidtatov autdw meptBalAduevos uAaktriptov, aldic
aveAduBave TOv Sijpov €0TidOEOL Kai OLTNPETIO, TO 6¢ OTPATIWTIKOV AMOWKIOLS, WV EMIQAVESTATAL
Kapxndwv kai KépwSoc foav, aic kai mpdtepov THV GAwOLV Kai TOTE TAV avaAnv dua kol KaTd ToV auTov
XPOVOV QUPOTEPALC YEVETTAL OUVETUXE.
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Plutarch, De Pythiae Oraculis

2. Emépatvov ol mepinyntal T CUVTETAYUEVA, UNSEV NUWV @povTioavTes SenTEvVTwY EMITEUELV TAC PNOELS
kai ta moAda twv Emypauudtwy. Tov 6& E€vov N UEV (6€a Kal TO TEXVIKOV TWV AVOPLAVTWY UETPIWS
TIPOOCNYETO, MOAAQV Kol KaAWV Epywv w¢ €otke Teatnv yeyevnuévov édavuale 5¢ tol yaAkol t0 dvdnpov
wWC¢ oU Tivw TPooEeotkoc oud’ i@, Bawf ¢ kuavou atidBovtog, WoTe kai natéai Tt TPOC; TOUC Vaudpyou ‘amn’
ékeivwv yap Nnpktat tiic 9éao’ olov ateyvic Sadarttiouc i xpoa kai Budiouc éot@tac. Ap” olv épn kpdoic
TIC NV kal QAPUAEC TOV TTAAAL TEYVITOV TIEPL TOV YAAKOV,” WOMEP i Ayouévn TV @V oTOUWOLC NC
EkAtmouonc Ekexelpiav Eoxev Epywv TTOAEULKWY O YAAKOG, TOV UEV yap KopivBiov ou téxvn aAda ouvtuyia
Th¢ xpoacg AaBelv 10 katAdog, Emveluauévou mupoc oikiav Eyouoav Tt xpuoold kai apyupou, mAsiotov &€
XOAKOV AmoKeiuevov: WV ouyxUTEVTWY Kai OUVTOKEVTWY, Ovouc Tol xadkol T@ peilovi 10 mAfdoc
mapéoyxev. O 8¢ Ocwv umoAaBwv ‘GAAov’ £pn ‘Adyov NUEIC AKNKOOUEV TIAVOUPYEOTEPOV: WG AVNP EV
KopivOw yaAkotumog, émituywv 9nNkn xpuaoiov Eyouan moAv kai Se5oikwe Pavepoc yevéadal, KATA ULKPOV
QITOKOMTWY KAl UITOULYVUG ATPEUN TW YaAk@, Savuaoctnv AauBavovtt kpdotv, éninpacke moAdod Sid thHv
Xpoav kai 0 kdAdoc ayamwuevov. AAG kal taita kakelve uddoocéotiv: Av 8¢ tic we €otke UIflC Kai
dpTUOLS, WG TTOU Kol vV AVOKEPAVVUVTEC dpyupw Xpuoov (Siav Tiva kai mepittnv €uol 8¢ @atvougvnv
voowdn yAwpotnta kai edopav akaAAf mapexouvot.’

Plutarch, Moralia

146.2. MNMapeokeUudKel UEV yap oUK €v Tfj mOAeL thv umodoxnv o lepiavdpog, dAA’ év T@ mepi 1O NAéyatov
éoTiatopiw mapd 0 THC Appoditne iepdv, N Nv kai n Sucia. Metd yap TV €pwta THC UNTPOC aUTOl
TIPOEUEVNC TOV Biov €kouoiwg, oU TeBUKkwCS Tf] APpoditn TOTE mpWTtov €k TVwV EVunviwv tfi¢ MeAioong
wpunoe tudv kai Vepamncsvely v Jeov. TV € KEKANUEVWVYV EKAOTW OUVWPIC (KOAVWG KEKOOUNUEVN
npoonxdn: kai yap wpa 9€pouc Nv, kai TV 066V dnacav Und mAnSouc auaé®v kai avdpwnwy dxpt
Jadartng kovioptog kai GopuBoc katelyev. O uévrol OaAiic 1o {eliyog émi taic Jupaic (dSwv kai puetdiaoag
depiikev. EBasdiousv oUv éktpamouevol St TV ywpiwv, kad’ nouyiav...

148.2-3. Ev to10UTOIC AOYOLG YeEVOUEVOL KaTa THV 080V apikousda mpoc tnv oikiav, kai Aovoaocdat UEV O
Oalfic oUk NIéAnoev, aAnAupévol yap Ruev: émwv 8¢ Touc te Spououc é9dto kai Tac nadaiotpac Kai TO
dAooc¢ 0 nmapa v Jadacoav (Kavwc SLakeKOoUNUEVOVY, UTt 0USEVOC EKTTANTTOUEVOC TWV TOLOUTWY, GAA’
onw¢ un koatoappovelv Sokoin und’ vmepopdv tol [epiavdpou th¢ @ulotiuiag. TOv & d@AAwv ToV
aAewpauevov: fj Aouaduevov ol Jepamovteg eiofjyov ei¢ TOV avép@va Sid TFi¢ OTOGC.

Plutarch, Caius Marcius Coriolanus
32.1. EnaveAddovtwyv 6& TV nmpéoBewv akovoaoa 1 Bouln, kaBdmep v yeluwvt moAA® kai kKAUSwVL Ti¢
TIOAEWG, dpaoa TNV de’ [EPAC APHKEV.

Plutarch, Quaestiones Convivales

8.9. MoYev ye 6n owuatt voonua katvov fi tadoc oWiyovov, (Siav UEV WOTEP N Yuxn KIVNOEWS ApxXNV
oikoOev oUk &xovti, cuvnuuévw 8¢ Kowalc mpOC TAV QUOLV aiTionC Kai KEKPOUEVW KPEOLY, NC Kol TO
aopLoTOV EVTOG OpwV mAavartal, kadarrep mAolov v meptdpouw oadeiov...

Pollux, Onomasticon

1.93. "Eott &€ év Tf] vni (0T0¢, (0T080KN, Kepaia, oxotvia, kaAol, mpotovol, KaAwdia, meiouata, anoyuvda,
éniyva, mpuuviola- yxwpel yap @ ovouatt xpiodal, k&v f montikov. Aykupat aueiBoldot, augiotouot,
EtepooTouol: kol dykupa (€pd, | xwpic avdyknc ol xp@vrat AmoBadpa kai SiaBdadpa, fiv okdAav
kaAolotv. Ol 6€ otiyol TWV KWNWV Tapowuata kelodvral. Agppeta, Stpdcpal. "Eott 6€ TI¢ kail unyovr) Kol
Tpoxo¢ Kai TpoyiAia, kai 8t' Wv ol kAot Steipovtal, kpikol TO yap kipkot motnTIkOv, iStov 8¢ To kUKAoL, Elta
Jpavela, unnpéotov, Epuata, Kol NPUATIOUEUN valc KAl AVEPUATIOTOC, KOVTOG, kKadog, avtAia, iuovid. Ta 6&
oounavrta okeun onAa koaAsitar- Kai 0 Zevopwv 'okeun kpeuaotd' kal '€UAwva,' AnuoocBévne 6& kai
anotpLBnV OKEUWV WVOUNOEV.
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Polyaenus, Strategems
5.16.3. Mauuévng peta OnBaiwv kpatijooat BouAduevoc t00 JZIKUWVIWYV ALUEVOC aQUTOC UEV KATA YAV
napkOKeuo'zZero npocBalelv, mAolov &€ otpoyyUAov mAnpwoag OnALT@V Emepey.

Polybius, Histories

1.22. Oi 6¢ Pwualol UETA TaUTH CUVEYYIOAVTEC TOIC KATA TNV JIKEAIQV TOMOLG Kol OUVEVTEC TO YEYOVOC
ouuntwuanepl tov lvailov nmapautika uEv Steméumovto mpo¢ laitov Bidiov tov nyouusvov tii¢ melijc
Suvduewc kai TodTovavéuevov, dua &' AKoUOVTEC oU HAKPAY Eival TOV TV TOAEUiwY oToAoV Eyivovto mpog
mapackeunv tol vauvuaxeiv. Oviwy 6€ TV mAoiwv paUuAwv Talc KaTaokeualc kai SuokiviTwy, umotiBetai
(¢ aUTolc Bordnua mPOC TAV udxnv ToUC EMKANIEVTAC UETA TATTA KOPAKAC WV OUVEBQLVE THV KATAOKEUNV
glvat tolaUtnv. STUAOC €V MpwppQ oTPOYyUAOC EIOTIHKEL, UAKOC UEV OPYULDV TETTAPWY, KATA 5& TO MAATOC
TPLAV MoAQLOT@V Exwv TV Stduetpov. O0TOC aUToC pév €mi Thc Kopuiic TpoxtAiav eixev, neptetideto &'
aUT® KATuaé enkapoiaig oaviot kadnAwuevn, TAATOC UEV TOSWV TETTAPWYV, TO &€ ufkog €€ dpyutwv. To b€
pfjua T00 CaVISWUATOC NV Mapdunkee kai meptéBatve mepi TOV oTiAov UETA TAC mpwtac eUFéwc THC
kAipakoc 8U° dpyutdc. Eixev 8¢ kai SpUpaktov altn map’ Ekatépayv THv Emurkn mAgupay gic yovu to Badoc.
Eni 6¢ To0 mépatoc autol mpoorpuocto odnpodv olov Unepov dnwuouévov, €xov SaktUAwov €mi Tic
Kopu@iic, w¢ to 6Aov paivecodal mapamAriolov TaicC otTonoukaic unyavioeaotv. Ei¢c 5¢ tolitov TOV SakTUALlov
EVeSESETO KAAWCS, W KATA TAC EuBOAGC TGV mAoiwv E€aipovtec ToUC KOpakac SLd Thc €v T@ oTUAw TooyAiac
dpisoav €mi TO KATAOTPWUA TAC AAAOTPING VEWC TTOTE UEV KATA TPOPPAV, TTOTE & AVTUTEPLAYOVTEG TAC EK
TV mAayiwv npoorintovoac EuBodag. Ote 6€ tal¢ oaviol TWV KATAOTPWUATWY EUTTAYEVTEG Ol KOPAKEC
ouol ouvénoaiev tag vaig, €i uev mAayiat napoaBaloev alindaig, mavroyoBev énenndwy, €l 5¢ kata
npdppav, ' autod ol kbpakoc Emi SU0 ouVeEXEls émotolvto TAV €podov: Wv oi UEV RYOUUEVOL THV KATA
TIPOoWITOV EMmIpavelay €okeénalov talc TWv Bupe@v mpoBolaic, ol &' Emouevol Ta¢ €k TWV mAayiwv
nopaAilov mAeupag UMEP TOV SpUPAKTOV UNMEPTITEUEVOL TAC (TUG TWV OMTAWV.

5.2.4-6. Kpit9eévtwv 6¢ toutwy, fpolle ta¢ Te TWV AYa@V VAOG Kal TOC OQETEPAC €i¢ TO NExaiov, Kal
OUVEYXEIC TTOLOUUEVOC avareipac eyuuvals tol¢ padayyitac kai ouveitile talc eipeoioic, mpodUUwWe aUTE
TIPOC TO MapayyEAAOUEVOV CUVUITAKOUOVTWY TWV Makebovwy: mpoc Te yap ToUC v Vij KvSUVoUG &k
napataéewe yevwalotatol mpoc Te TA¢ katd Jalattav £k Tol kaipol xpeiac eToluotatol, Asttoupyoi ye unv
Tiepl TaC Tappeiac kai yapakomotliag kol mdoav TNV Tolautnv taAaimwpiav @ilomovwtaroi TIVeC, oloug
Hoiobo¢ mapetoayet touc Aiakidacg,

5.25.4. Toutwv 8¢ ouuBaivovtwy, kai ti¢c mOAewc 6Anc év JopuBw kai tapayfi kadsotwaong, akoUoog O
Gilutrioc, Nke PeTd omoudiic €k ol Agxaiou S€wv €ic THV TOAW.

5.18.8-9. AvayOcsic yap €k uéonc Aitwliag, kaddmep émavw mpoelmov, kol Stavioac &v VUKTL Tov
AuBpakikov koAmov, gic Aeukada katipe. AUo 8¢ usivac nuépac évraida, T Tpitn mMoLNoAUEVOC UITO THY
Ewdvnv TOV avamdouv, Seutepaioc mopBroac dua tnv Twv AltwA@v rapaldiav év Aeyaiw kaSwpuioon.
5.24.12. AUtoc b€ kataBag eic TO Aéxatov Eyiveto mepl mAodv, Exwv TIVAG MPAEELG OAOOYEPETTEPAC €V TOIG
nepl Qwkida tomolg.

30.20. 'Ottt oi A¥nvaiot mapeyévovto MPecBeUOVTEC TO LEV TPWTOV UMEP TH¢ Allaptiwv ocwtnpiac,
mapakououevol 5€ mepl Toutou ToU UEPOUG €k UETABETEWS SLeA€yovTo mepl AnAou kal Afuvou kal Ti¢ TV
ANlopTiwv Ywpag, €ic Eautolc ééautoUuevoL TNV KTHOLV: lxov yap SITTac EvioAdc. OIC mepi pev TOV KaTd
AfjAov kai Afjuvov oUk @v TIC EMITIUNOELE SLA TO Kai MPOTEPOV AVTINENOLfjodal TWV VoWV ToOUTwV, Iepl &€
TH¢ TV AAlapTiwv YWpPac KOTWC &V TI¢ kataueuaito. To yap moAv oxebov apyalotatnv TV Kot THV
Bowwrtiav éntaikuiav un cuvenavopdolv kata mavta tpomov, 10 & évavtiov EEaAEiPELY, APAIPOUUEVOUS
Kol Tac gic 10 uéAdov éAmibacg t@v NnkAnpnkotwvy, 6iflov w¢ oudevi uev av d6éat t@Wv EAANVwy kadnkeLy,
fikiota 6 T@Wv dAAwv AdBnvaiols. To yap tnv uév iSiav natpida kotvnv molelv dnaoty, ta¢ 6& v dAAwv
avaipeiv, oUdauc oikelov @v @avein tol Ti¢ moAewc fBoug. ANV i ye olykAntog kai tHv AfjAdov aUTolg
Ebwke kal v Afjuvov kai tv TOV AAlaptiwv ywpav. kai Td pév katd tou¢ Adnvaiouc toiautnv £oxe
Stadeatv.
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Pseudo-Scylax, Periplous
55. Meta 6¢ EniSavpov 1) Kopwvdiwv ywpa €oti... mpoc N@, kai teixoc Keyxpeiag, kai ioBudc, ol iepov
Mooetbwvog.

Quintilian, Institutio Oratoria
4.2.41. In portum veni, navem prospexi, quanti veheret interrogavi, de pretio convenit, conscendi, sublatae
sunt ancorae, solvimus oram, profecti sumus.

Romans
16.1.2. Commendo autem vobis Phoebem sororem nostram quae est in ministerio ecclesiae quae est
Cenchris.

Scaevola, Digest

50.5.3. His, qui naves marinas fabricaverunt et ad annonam populi romani praefuerint non minores
quinquaginta milium modiorum aut plures singulas non minores decem milium modiorum, donec hae naves
navigant aut aliae in earum locum, muneris publici vacatio praestatur ob navem. Senatores autem hanc
vacationem habere non possunt, quod nec habere illis navem ex lege iulia repetundarum licet.

Scriptores Historiae Augusta, Commodus

17.7. Classem Africanam instituit, quae subsidio esset, se forte Alexandrina frumenta cessassent. Ridicule
etiam Carthaginem Alexandriam Commodianam togatam appellavit, cum classem quoque Africanam
Commodianam Herculeam appellasset.

Scriptores Historiae Augusta, Gordiani Tres
29.2. Misitheus tantum ubique, quantum diximus, habuerat 1 conditorum ut vacillare dispositio Romana
non posset; verum artibus Philippi primum naves frumentariae sunt aversae, deinde in ea loca deducti sunt

Seneca, Moral Essays

13.4. Hoc quoque quaerentibus remittamus, quis Romanis primus persuaserit navem conscendere. Claudius
is fuit, Caudex ob hoc ipsum appellatus, quia plurium tabularum contextus caudex apud antiquos vocatur,
unde publicae tabulae codices dicuntur et naves nuncquoque ex antiqua consuetudine, quae commeatus per
Tiberim subvehunt, codicariae vocantur.

Seneca, Letters
77.1-2. Subito nobis hodie Alexandrinae naves apparuerunt, quae praemitti solent et nuntiare secuturae

classis adventum; tabellarias vocant. Gratus illarum Campaniae aspectus est; omnis in pilis Puteolorum
turba consistit et ex ipso genere velorum Alexandrinas quamvis in magna turba navium intellegit. Solis enim
licet siparum intendere, quod in alto omnes habent naves. Nulla enim res aeque adiuvat cursum quam
summapars veli; illinc maxime navis urgetur. Itaque quotiens ventus increbruit maiorque est quam expedit,
antemna summittitur; minus habet virium flatus ex humili. Cum intravere Capreas et promunturium, ex quo
alta procelloso speculatur vertice Pallas, ceterae velo iubentur esse contentae; siparum Alexandrinarum
insigne est.

95.7. Atqui gubernatorem facit ille, qui praecipit: sic move gubernaculum, sic vela summitte, sic secundo
vento utere, sic adverso resiste, sic dubium communemaque tibi vindica

Strabo, Geography

1.1.16. T® puadeiv 6¢ tii¢ ywpac tv @uaotv kai {wwv kai utwv i6éac npooVeival Sl kai ta tf¢ JaAattnc:
auiBlol yap tpomov tvd EoUeV Kail oU UAAAov xepoaiot fj dadarttiol.

2.3.5. AA’ 008’ €€6v v dveu mpootdyuatoc €€ Alefavdpeiac dvdysoSal, kal TQUTA VEVOOPIOUEVW
BaoAika yprnuata. OUSE ye AaBelv ékmAsUoavta EVESEXETO TOOAUTN PPOUPE KEKAELOUEVOU TOU ALUEVOC Kal
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WV GAwv 06wy, donv kai viv &t Stauévouoav Eyvwuev nueic émbnuoivrec tfj AAséavbpeia moAlv
Xpovov, kaitot T viv oAU dveitat, Pwuaiwv éxoviwv: ai Bacidikal 5¢ ppoupai moAU noav mKpoTepal.
3.3.1. O 6¢ Tayoc kai 10 mAaroc¢ €xet tol otouaroc¢ eikooi mou otadiwv kai 0 Bado¢ uEya, Wote
uuplaywyoic avandeiodai.

5.3.5. MoAeig & émi Jadattn uev t@v Aativwy eiol ta te "Qotia, moAlg aAiuevog Sta TNV MPOoYwWotv v o
TiBepic mapaokevalel MANPOUUEVOC €K TTOAADV MOTAUGV: TOPAKWVEUVWE UEV 0UV OpuilovTal UETEWPA EV
TW oaAw TA VaUKANpla, TO UEVTOL AUCITEAEC VIKG: Kal yap 1 TWV UMNPETIKWOV OKA@OV eUmopia TWV
EKSEXOUEVWVY TA POoPTia Kol AvTIopTI{OVTWY TaxUV MOLET TOV dmdmAouv mpiv fi tod notauod doocdal, kai
UEPOUG AImOKOUQLOTEVTOC lOMAET Kal avayetal UEXPL TH¢ Pwung, otadiouc EKATOV EVEVKoVTa.

6.4.1. Tooautn uév én kai totautn tic N Ttadia. MoAda &’ eipnkotwy, ta peyiota viv émtonuavouueda, ve’
wv €ic Toooltov Uoc éEnpdnoav Pwualot. Ev uév 6t vijoou Siknv do@addc @poupeital Toic meAdyeot
KUKA@ TARV GAlywv pep@v, & kai autd teteiyiotatl Toic 8peot SuoBdtolc olot. AsUtepov 8¢ 16 dAigvov
Katd 10 mAgloTov Kai TO ToUc dvrac Ayévac peydiouc lval kai SaupaoToUc, wWv TO UEV MPOC TaC EEwdev
ETIYEIPHOELC XPNOLUOV, TO &€ MTPOC TAG AVTETIXEIPNOELC KL THV TWV EUMTOPLDV dpdoviav oUVEPYOV.

8.6.20-3. 0 6¢ KopivOoc apveloc uev Aéyetat Sia to Eumoptov, Emi @ 1odu@ keiuevog kai SUETV Aiuévwy wv
KUPLOC, WV OueV Tic Aciac 0 6¢ tiic Ttadiac éyyuc éott ... Kai padiac molel tac ékatépwiev duotBac TV
@optiwv mpo¢ aAArnAouc tolc toooltov dgeot@olv. Hv & womep 6 mopduoc ovk eUmAouc 0 Katd THV
SikeAiov 1O madadv, oUtwkai Ta meAdyn kol pdAota tO Umép Made@v Sud tac¢ avrinvoiac: de’ ol kai
napowutalovrar “Maréac Sékauoac émAddou T@v oikabe.” Ayanntov olv €Katépolc v Tol Te €K TAC
Ttadiog kai ék ti¢ Aoiac éumopolg, ageiol Tov nepi MaAéac mAodv, katdyeoBal OV @optov avtod: kai
nelfi 5 TWv ékkoutlouevwy €k Ti¢ MeAdomovvioou kai TWV giocayouévwy EMUTTE TA TEAN TOlC T KAeOpa
&youat.

Apxn 6¢ tii¢ mapaliac ekatépac ¢ UEV TO NExalov Ti¢ 6€ Keyxpeai kwun kai Aunv anéxwv ti¢ mOAews
Soov €B88ourikovra otadiouc: TOUTwW UEV 0UV Yp@vTaL mpog ToUG €k Th¢ Aoiac mpo¢ 6€ Touc €k Tic TtaAiag Te
Aeyaiw. To 6€ Néyalov UMOMENTWKE Tf] MOAEL kaTolkiov €xov oU TToAAnv: okéAn b kadeidkuotal otadiwv
ntepl Swbeka exkateépwTev tii¢c 0600 Ti¢ Emi TO Aéxatov. Evteiiev §& mapekteivouaa n nwv Uexpt Maywv tig
ueyapidoc¢ kAUZetail pév umo tod KopivSiakold koAmou, koiAn &' €oti kai molel TOV SioAkov MPo¢ THV ETEpaV
ovatnv kata Syowoilvra nAnociov 6vta twv Keyypewv. Ev 6¢ t@ ustaél tod Aegyaiou kai Maydv to Thc
Akpaiac pavteiov “‘Hpac Uniipye 10 modaidv, kai ai OAutai 10 motolv dkpwtriptov TOV KOAToV v @ i Te
Oivon kai Mayai, T0 eV TWV Meyapéwv @pouptlov n 6 Oivon t@v Kopivdiwv. Ano 6 twv Keyypewv o
Jxowoic, kad 6v 10 orevov tol 6toAkou: €metd’ n Kpouuvwvia. lMpokettat 6& tii¢c NOVO¢ TaUTng 0 TE
JapwVvIKOG KOATIOG Kal 0 EAEUTIVIAKOC, TPOTTOV TIVA O AUTOG WV, GUVEXNC TW EPULOVIKQ....

KopivSiot &' Uro @ukinnw Gvtes ékeivw Te ouvepiloveiknoay kai iSig mpo¢ Pwuaiouc UMEPONTIKGC ixov,
WOTE TIVEG Kal TWV MPETBEwWV Maplovtwy tnv oikiav aut@v édappnoav katavtAijoal 66pBopov. avti ToUTWV
uév olv kal dAwv v énuaptov érioav Sikac altika: meppdeionc yap a€oAdyou otpatidc, alth Te
Katéokamto Uno Agukiou Moupiou kai téAda péxpt Makedoviac Unod Pwuaiol éyéveto, év dAAotc dAAwv
TIEUTTOUEVWY OTPATNYWV: TNV € ywpav Eoyov Zikuwviol Tnv nAeiotnv tijc Koptvdiag.

9.5.14. Hv 8¢ noAwc elAiuevoc i Mipaococ év Suoi otabdiows, Eovoa Afuntpoc dAcoc kai iepdv dytov,
Sléyovoa OnBwv otadiouc eikoot.

10.5.4. TAv pév olv Afjdov évéofov yevouévnv olUtwes £tt pudAdov niiénoe kataokapeioa Umo Pwuaiwv
KopivSog: ékeloe yap uetexwpnoav oi éumopol, kai tij¢ dteAsiac tod iepol mpokaAouuévng aUtouc Kai Tfi¢
eukatpiac tol ALUEVOC: €v KA yap keltal Tol¢ €k ¢ TtaAiac kal tij¢ EAAadoc eic thv Aciav mAéouaotv: 1j Te
TaVAyUPLS EUIOPIKOV TL mplyud €oti, kai ouvidelc noav avti ki Pwuaiol T@v dAAwv pdAwota, kai 6te
ouvelotrikel n Koptvdog: AGnvaioi te AaBovteg T vijoov kai TV (Ep@V dua Kal TV EUnopwv EneueAolivto
(kav@c: émeABovrec & ol tol MiBptddatou otpatnyol kai 0 amootnoa¢ tUPAVVOG aUtnv SLEAUUNVAVTO
navra, kai napéAaBov Epnunv ol Pwuaiot maAtv tv vijoov, avaywproavtog €i¢ tHv oikeiav tol BaclAéwg,
kol Stetédeoe uéxpt viv évbewg npatrovoa. "Exouot &’ autnv Adnvaiol.

12.8.11. "Eott 6¢ vijoog €v tfj lMpormovtidt N Ku{lkog ocuvantouévn yepupalc Suai mpog TV AMEPOV, APETS)
UEV Kpatiotn ueyefel §¢ Goov mevrtakooiwv otadiwv TV meplUETPOV: EXEL &€ OUWVULOV TOALY TPOG aUTAlC
Talc yeUpaic kai Atuévag 600 KAELOTOUG Kal VEwooikou¢ MAgiou¢ T@v Stakooiwy
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14.1.24. "Exet & n mnoAic kai vewpta kai Aeva: Bpoayvotouov & Emoinoav ol QPYITEKTOVEC,
ouveéanatn9évies () keAevoavtt BaotAel. O0toc &' Av Attadoc 6 OdSeApoc: oindeic yap oltoc Baduv
tov glomAouv O0Akdotl ueyadaic éosodal kai aUTov TOV AluEva Tevaywdn Ovra mpotepov Sl TAG €k ToU
Kaiiotpou mpoywoelg, éav napaBAndi] xbua t@ otouatt mAatel TEAEwWG OvTL, EKEAEUOE yevEoDal TO xWua.
JUveBn &€ touvavtiov: €vtoc yap 1 xolc eipyougvn tevayilewv udAdov émoinoe tov AlUEva cUUmMOVTA UEXPL
00 otouarog: mpotepov & ikavwe ai mAnuuupideg kai n nalippota tol meAdayouc anpet thv yolv Kol
avéoma mpoo 0 €KTOC. O peév o0v Aiunv totodtoc: 1 8¢ moAwc i mpoc ta GAAa eUkatpiq TV Tonwv aletal
ka®' EkdoTnv Nuépav, éumdptov oloa UEYLOTOV TWV KaTd THV Adiav TV évtoc Tod Talpou.

14.5.2. H 6¢ t@v avépamodwv Eéaywyr MPoUKAAEITO UAALOTA €(¢ TAG KAKOUPYIOC ETIKEPOECTATN YEVOUEVN:
kai yap nAiokovto padiwc, kai T0 éunmdptov ol mavteAdc dnwdev Av péya kai moAuxpnuarov, i AfAoc,
duvauevn uuptadoc avépamodwv avdnuepov kai dééaoTat kal aronéuPal, Wote kai napoiuiav yevéadal
ot tolito ‘Eumnope, katanAsvoov, ééeAol, mavra nénpartal.’ Aitiov &’ 0Tt mAouaotol yevouevol Pwuaiol UETA
v Kapynbdovog kai KopivBou kataoka@nv oiketeialg Expvto moAAaic: opwvteg O TNV €UMETELAV Ol
Anotai tautnv éénvinoav adpows, autol kai An{ouevol kal CwWUATEUTOPOTVTEG.

17.1.9. "Eott &’ év T pueydAw Aléve kata UV TOV elomAouv év Se€id 1 vijoocg kai 6 mupyog 0 Ddapog, katd b€
Vv £tépav xelpa al te yopadec kai n Noyiag dxkpa éxovoa Baoidelov. EionmAevoavtt & év dplotepd éott
ouvexi tolc év tfj Noxtadt ta Evdotépw Baoidela, moAAdc kai moikidag Exovra Siaitac kai @Aon: toutolg 6’
UTTOKELTOL O TE OPUKTOC AlUNV kai kKAgLotog, (Stog Twv BaotAcwy, kai nj Avtippobdog vnoiov mpokeiuevov tol
Opuktol Alpévog, Baoideiov dua kol Aiuéviov €xov: ékdaAeocav & oUtw¢ w¢ av tff Podw EvautAdov.
Unépketar 8¢ toUTou TO Ofatpov: eita 1O [looeibiov, Aykwv TIC Gmd ToU Eumopiou KaAouuévou
TIPOMENTWKWS, Exwv (gpov Mooeld@voc: W npoodeic xdua Avtwviog €Tt udAdov mpoveliov €ic uéoov tov
Alpuéva éni t@ dkpw kateokevaoe Siautav Baotdiknv fiv Tiuwviov mpoonyopeuce. Tolto 6 Enpae 10
teAeutalov, nvika npoAsipdeic Unmo twv @idlwv anfpev gic AAeéavdpelav UeTa TNV €V AKTiw Kakompayiay,
Tiwwvelov aut® kpivac tOv Aowutov Biov, 6v Sudéelv Eueldev €pnuoc t@v ToooUtwv @iAwv. Elta 16
Katoapetov kal 10 EUMOpLov Kai AmOOTAOELS, Kal UETA TaUTA T VEWpPLA UEXPL TOU entaotadiou. Talta UEV
Ta eEPL TOV ugyav Aluéva.

17.3.14. Kai Kapxndbwv b¢ Emi yeppovrioou Tvoc (bputal, meplypa@ouons kKUkAov tplakooiwv Enkovta
otadiwv Exovra TelYoc, ol TO £Enkovtaoctdadiov ufiko¢ altoc o alxnv énéxel, kadfikov and SaAdrtnc émi
dadattay, 6mou toic Kapyndoviolc noav ai TV EAEQPAVIWY OTAOELS, TOMOC eUpUXwWPNC.KKATA péonv 8¢ Thv
TIOALV 1] GKPOTOALG fiv EkdAouv BUpoav, 0@ppUc iKavwc 0pTia, KUKAW TTEPLOIKOUUEVN, KATA &€ TAV KOPUPNV
Eyouoa AokAnmieiov, Omep kata tnv dAwatv n yuvr tol AcdpouBa cuvémpnoev auUTtfj. Ymokewvtal &€ Tfj
akpomoAel oi te Alpéveg kai 0 Kwdwv, vnoiov MepLpepec eUPIMw MEPLEXOUEVOVY, EXOVTL VEWOOIKOUG
EKATEPWTEV KUKAW.

Suetonius, Claudius
18-19. Nam et negotiatoribus certa lucra proposuit suscepto in se damno, si cui quid per tempestates
accidisset, et naves mercaturae causa fabricantibus magna commoda constituit pro condicione cuiusque:
civi vacationem legis Papiae Poppaeae, Latino ius Quiritium, feminis ius llll liberorum; quae constituta
hodieque servantur.

Synesius, Letter 4

22. @%dvel 6¢ Hnuépa, kai Gp@UEV TOV fAlov, we oUK olda &l mote fdtov. To 6¢ nvedua pdov €yiveto Tic
aAéac €mibibouong, kai n 6pooog E€iotaugvn mapeixe nuiv kexpfiodal tol¢ kaAwdiolg, kai 10 (oTiov
uetayepileodar. YnaAddtrey uév ovv iotiov £tepov vodov oUk iyouev- fvexupiaoto ydp. AveAdauBavouey
8¢ aUTo, Kaldmep TWV ITWVWY TOUC KOATTOUC: Kal mpiv @pac eival téttapac, dmoBaivouev ol tedvaval
TIPOOOOKNOAVTEG, €V EOXATIA TLVI MAVEPNUW: Kal oUTe TOALG, oUTE aypov Eyouan yeitova, otadiouc EKATOV
TIoU |rcp<')g TOIC TPLAKOVTA KATOTTLY aypol.
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23. H pév olv vaiic é0dAevev €ni petewpou (ALUnNV yap O TOoC oUk Nv) Kai écdAevev €n’ dykupac uidc. H
ETEPA Yap AMNUITOANTO, TPiTNV 6€ dyKupav AUAPAVTOC OUK EKTONTO.

28. "Hén &€ Umo@aIvoUEvnG NUEPQC, KATAOEIEL TIG AvIPWITOG XWPLIKWE EO0TUAUEVOC, Kal Seikvual Tf] yelpl
TOmouC UMOmTouc, Kai étépouc olc 8l Sappiioat. Kai tédoc uovoc NASev éni keAntiou StokdAuou- Smep
gapac ol mAoiou, uetayxeipiletal to nndaiiov. O b€ ZUpoc douevog EE€atn Tii¢ mpoedbpliac. AvaAvoag &
otadiouc ol mAgioug, fi mevtrikovta, TV Te valv évopuilel Ayueviokiw xapievtt (Aldptov olpal kaAobow
ou)rd)), Kol nudc émni tng niovocg aneBiBaos, cwtnp kai Sailuwv ayadog amokaAoUUEVOG.

29. Kol peTa pikpov €tépav oAkdada eioniaoce, kai pada GAAnv, kai mpiv éonépav gival, mMEVTE yeyOvauev
umno tod Beoneociov npeoButou neptowTeioatl poptideg, mpdyua évavtiwtatov tw NaumAiw motodvrog....

Synesius, Letter 148
6. Oloda yap W éyw kai IAocoE®V mote dua Uulv é9saocdunv to xpfiua toito tv ddAacoav, kai mpo¢

Odpw, kai mpdc KavwBw, Thv peydAnv Aiuvnv thv dAunpdv. Kai eilketo vads, kai dvriyeto mpd¢ oUpov
aUtn, KWL EKeivn.

Tacitus, Annales

15.18. At Romae tropaea de Parthis arcusque medio Capitolini montis sistebantur, decreta ab senatuin
tegro adhuc bello neque tum omissa, dum aspectui consulitur spreta conscientia. Quin et dissimulandis
rerum externarum curis Nero frumentum plebis vetustate corruptum in Tiberim iecit quo securitatem
annonae sustentaret. Cuius pretio nihil additum est, quamvis ducentas ferme navis portu in ipso violentia
tempestatis et centum alias Tiberi subvectas fortuitus ignis absumpsisset. Tres dein consularis, L. Pisonem,
Ducenium Geminum, Pompeium Paulinum vectigalibus publicis praeposuit, cum insectatione priorum
principum qui gravitate sumptuum iustos reditus antissent: se annuum sexcenties sestertium rei publicae
largiri.

16.23. At Baream Soranum iam sibi Ostorius Sabinus eques Romanus poposcerat reum ex proconsulatu
Asiae, in quo offensiones principis auxit iustitia atque industria, et quia portui Ephesiorum aperiendo curam
insumpserat vimque civitatis Pergamenae prohibentis Acratum, Caesaris libertum, statuas et picturas
evehere inultam omiserat. Sed crimini dabatur amicitia Plauti et ambitio conciliandae provinciae ad spes
novas. Tempus damnationi delectum, quo Tiridates accipiendo Armeniae regno adventabat, ut ad externa
rumoribus intestinum scelus obscuraretur, an ut magnitudinem imperatoriam caede insignium virorum
quasi regio facinore ostentaret.

Theophrastus, Inquiry into Plans

5.7.1. ...tac UEV yap TpNpels kai to pakpd mAola éAativa motolot St kouEOTnTA, T € OTPOYYUAN TTEUKIVA
Ol TO AoQarmEg...

5.7.2. ..tnv 8¢ tpomv tpujpel uév Spuivnv, iva avtéxn mpo¢ ta¢ vewAkiag, talc 6 OAkaot meukivnv:
unottd€aot 8’€tL kail Spuivnv énav vewAkwot, taic & édattoaty 6éuivnv: kai OAwG €k TOUTOU TO YEAuoua.

Thucydides, History of the Peloponnesian War

1.13.2-5. Mpwtot 6¢ Kopivdiot Aéyovratl éyyutata tol viv TpOmou UeTayelpioal T nmepl ta¢ valc, kai
TpLipelceév Kopividw mpwrtov ti¢ EAAabdoc vaumnnyndijvat. Qaivetal 6¢ kai Sauiolg AusivokAijc Kopiviiog
vaunnyoc vaic rotnoag técoapac: £€tn & €0Ti uaALoTa TPLaKOOL £C TNV TEAEUTNV ToUSE TOU MOAELOU OTE
AuewokAiic Zapiowc NASev. Navuayio te maAdaitdtn wv iouev yiyvetal Koptvdiwv mpoc Kepkupaiouc: €tn &
uaAiota kai tautn énkovta kai Siakoota €ott ugxpt told autold ypovou. Oikolvtegyap tnv moAwv ol
KopivSiot émi to0 1o8uol aigi 61 mote éundpiov eiyov, T@v EAARvwY T0 mdAat katd yiv T mAsiw fi katd
Jadaooav, t@Wv Te €vtog lelomovvrioou kai twv &w, bl tiic ékeivwv map’ aAAndouo Emiutoyoviwy,
xpnuaoi te Suvartoi Aoav, WC Kai Toi¢ madatoic mowntalc SeSNAwTaL: dQVeLOV yap Enwviuaocav o xwpiov.
Ermtetdn te ol "EAAnveg updirdov €mAwlov, tao valc¢ KTNOAUEVOL TO ANOTIKOV KaFnNpouv, Kal EUmoptov
TTOPEYOVTEC AUPOTEPA SUVATNV ETYOV XPNUATWY TPOCOdW TNV MTOALV.

6.44.1. TooaUtn N MPWTN TAPAOKEUN TTPOC TOV TOAEUOV SIEMAEL. TOUTOLC &€ Td EmiTHOsla dyouoal OAKASEC
UEV TPLAKOVTH OLTaywYol, Kal ToU¢ altomoloU¢ éxovoat kai AtGoAdyouc kol TEKTOVAC KAl 600 £C TELYLOUOV
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gpyaldela, nAola 6& ekatov, a €€ avaykng UETA TWV OAkadwv EUVEMAsl: moAda 6& kai dAAa mAola kai
oAkadec exkouatol EuvnkoAoUudouv Tf otpatid Eumopiac Eveka: & TOTE nmavra €k tf¢ Kepkupacg EuvdieBaAde
ToVv 1oviov KOAmov.

3.104.2. ... Antéxet 5¢ n Prveta tijic AnAov oUtw¢ 0Alyov wote MoAukpatnc o Jauiwv tupavvos (oxvoac TIva
XPOVOV VaUTIK® Kol TV Te dAAwv vijowv dpéac kol thv Priveiav éAwv avednke t@ AnoAdwvi @ AnAiw
aAvoel dnoag mpoc tnv AfjAov. Kai tnv nevtetnpida t0Te mpwtov UETA TV kadapaoty émoinoav ol Adnvaiot
ta AnAa.

7.7.3. MpéoBeig te dAAot TV Zupakooiwv kai KopivBiwv ¢ Aakebaiuova kai Koptvdov ansotainoayv, 6nwg
otpatid €Tt mepaiwdfi TPONW @ &v év OAkdotv i mAoiowc i GAAWC Snwc &v mpoywpfi, we kol Twv Adnvaiwv
ETTUUETATTEUTTOUEVWV.

7.25.6. ..mpooayayovtec yap valv Hupto@opov autoic ol ABnvaiol, mupyoucg te Euldivoug Eyouvoav Kai
mapappayuata, ....

Vergil, Aeneid
5.208. Consurgunt nautae et magno clamore morantur,/ ferratasque trudes et acuta cuspide

contos/expediunt, fractosque legunt in gurgite remos.

Vitruvius, The Ten Books on Architecture

5.12.1-2. De opportunitate autem portuum non est praetermittendum sed, quibus rationibus tueanturnaves
in his ab tempestatibus, explicandum. Hi autem naturaliter si sint bene positi habeant que acroteria sive
promunturia procurrentia, ex quibus introrsus curvaturae sive versurae ex locinatura fuerint conformatae,
maximas utilitates videntur habere. Circum enim porticus sive navalia sunt facienda sive ex porticibus aditus
ad emporia, turresque ex utraque parte conlocandae, ex quibus catenae traduci per machinas possint. Sin
autem non naturalem locum neque idoneum ad tuendas ab tempestatibus naveshabuerimus, ita videtur
esse faciendum, uti, si nullum flumen in his locis inpedierit sed erit exuna parte statio, tunc ex altera parte
structuris sive aggeribus expediantur progressus, et itaconformandae portuum conclusiones. Eae autem
structurae, quae in aqua sunt futurae, videntur sic esse faciendae, uti portetur pulvis a regionibus, quae sunt
a Cumis continuatae adpromunturium Minervae, isque misceatur, uti in mortario duo ad unum
respondeant.

5.12.7. His perfectis navaliorum ea erit ratio, ut constituantur spectantia maxime ad septentrionem; nam
meridianae regiones propter aestus cariem, tineam, teredines reliquaque bestiarum nocentium genera
procreant alendoque conservant. Eaque aedificia minime sunt materianda propter incendia. De
magnitudinibus autem finitio nulla debet esse, sed faciunda ad maximum navium modum, uti, etsi maiores
naves subductae fuerint, habeant cum laxamento ibi conlocationem. Quae necessaria ad utilitatem in
civitatibus publicorum locorum succurrere mihi potuerunt, quemadmodum constituantur et perficiantur, in
hoc volumine scripsi; privatorum autem aedificiorum utilitates et eorum symmetrias insequenti volumine
ratidcinabor.

10.2.8-10. Est autem aliud genus machinae satis artificiosum et ad usum celeritatis expeditum, sed in eo
dare operam non possunt nisi periti. Est enim tignum, quod erigitur et distenditur retinaculis quadrifariam.
Sub retinaculo chelonia duo figuntur, troclea funibus supra chelonia religatur, sub troclea regula longa
circiter pedes duos, lata digitos sex, crassa quattuor supponitur. Trocleae ternos ordines orbiculorum in
latitudine habentes conlocantur. Ita tres ductarii funes in summa machina religantur. Deinde referuntur ad
imam trocleam et traiciuntur ex interiore parte per eius orbiculos summos. Deinde referuntur ad superiorem
trocleam et traiciuntur ab exteriore parte. Cum descenderint ad imum, ex interiore parte et per secundos
orbiculos traducuntur in extremum et referuntur in summum ad orbiculos secundos; traiecti redeunt ad
imum et ab imo referuntur ad caput; traiecti per summos redeunt ad machinam imam. In radice autem
machinae conlocatur tertia troclea; eam autem Graeci émayovta, nostri artemonem appellant. Ea troclea
religatur ad trocleae radicem habens orbiculos tres, per quos traiecti funes traduntur hominibus ad
ducendum. Ita tres ordines hominum ducentes sine ergata celeriter onus ad summum perducunt. Hoc genus
machinae polyspaston appellatur, quod multis orbiculorum circumitionibus et facilitatem summam praestat
et celeritatem. Una autem statutio tigni hanc habet utilitatem, quod ante quantum velit et dextra ac sinistra
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ab latere proclinando onus deponere potest. Harum machinationum omnijum, quae supra sunt scriptae,
rationes non modo ad has res, sed etiam ad onerandas et exonerandas naves sunt paratae, aliae erectae,
aliae planae in carchesiis versatilibus conlocatae. Non minus sine tignorum erectionibus in plano etiam
eadem ratione et temperatis funibus et trocleis subductiones navium efficiuntur.

Xenophon, Hellenica

4.4.12. Oi 6¢ NakeSaudviot oUk AMOPOUV Tiva AoKTeivoLeV: ESwKe yap TOTE ye O Fe0¢ autoic Epyov olov
o068’ nU&avto mot’ av. To yap yxelptodijvar autolc moAsuiwv mAffBog mepoBnuévov, kmenAnyuévoy, ta
yuuvamnapeyov, Emni 0 uayeodal oUSEVH TPEMOUEVOVY, €i¢ &€ TO amoAAuodal mavtac mavrta UnnpPEToivrac,
TTWC oUK avtig Belov nynoaito; Tote yoiv oUTw¢ v 0Alyw moAldoi Ensoov wote eiBiougvol 0payv ol avBpwrtot
owpouc¢ oitou, EUAwv, Aidwv, T0Te é9edoavto owpolc vekp@v. Anédavov &€ kai ol &v T@ AUEVL T@V
BolwTtWv QUAQKECS, ol UEVETTL TWV TELaYWV, ol 6& €M TA TEYN TWV VEWOOIKWV AVaBAVTEC.

5.1.23. O 6¢ (Tedevrtiog) ta pev mAola ameoteldev eio Alytvav, kol TOV TpNpwv TPEIC i TETTAPAC
ouvarnayayelv ékéAeuae, talc 6 dAAalg mapamAéwyv napd tHv ATTknVY, ate €k to0 Alueévoc MAEwyv, moAda
kal aAtevtika EAdaBe kai mopBueia avipwnwyv ueota, katanAéovra ano viowv. Eni 6¢ Zouviov éAwyv kol
OAkadac yepoUooG TAC UEV TIVAG OiToU, TAC 6 Kol EUmoAfig, EAaBe.
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