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Abstract

A fundamental premise 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, such
as the Hellenistic and Roman. 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, which has instead addressed the operation of
ancient harbours mainly through their history and architecture. The primary aim of this book is to
study and understand two of the most important harbours of the Hellenistic and Roman Aegean,
Delos and Kenchreai, vis—a—vis their relationship with ships and seamanship and related practical
issues, and to contextualize them within a wider discussion on the function and development of
contemporary harbours of the Aegean and of the Mediterranean, in general. To do so, harbours are
approached ‘through the eyes of the mariners’, presenting a new methodology that combines data
on ship typology, size, and handling, with the reconstruction of the two harbours chosen as case
studies. By employing this methodology 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, is addressed.

Through the combined study of ships and harbours, a complicated image of versatility appears.
Delos, despite its importance as a commercial centre and its lavish monumentality on land, had
a small and shallow harbour, prone to silting, with no capacity to accommodate ships of medium
and large tonnage. This meant such ships had to anchor in the open and use lighters. The island,
however, offered a number of auxiliary anchorages, in which ships could temporarily anchor and
move freely, according to weather conditions or the ships’ provenance. Kenchreai was a much
better protected and deep harbour, with a single basin protected by sturdy rubble moles where
even ships of great capacity could anchor. Both harbours were similar, with sandy beaches ideal
for the accommodation and beaching of small vessels and lighters. 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 to and from harbour basins, change anchorages, and avoid 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 described
above, highlights the possibilities inherent in having a better and more inclusive understanding
of harbours as human spaces. It also underlines its dynamics as a methodological tool that can be
applied to other contemporary sites, historical periods, and different geographical regions.

X
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Introduction

Harbours are amongst the most important and remarkable
human structures and spaces. They play a crucial role as
major centres of exchange, 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 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 periods, during
which seamanship, maritime trade, and mobility became a
critical feature of the lives of contemporary peoples.

A key aspect of the function of harbours throughout their
history is that 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, 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 accommodating these ships into harbours. This
mutual dependency 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
to its full potential by scholarship. This study examines
the case studies of Delos and Kenchreai, two of the most
important harbours of the Hellenistic and Roman 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 employed 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 two case studies.

1.1 The research question and the aims of this study

As noted above, this study targets two Hellenistic and
Roman harbours of the Aegean vis-a-vis contemporary
ships and seamanship. It focuses on the relationship of
the two harbours with the ships of the period and broad
approaches to seamanship, and the different ways in
which ships, as well as their cargoes, were handled within
these harbours. Consequently, the aim of this study is, at
a first level, to understand the rapport between specific
harbours and the ships that sheltered in them, as well as

the cargoes these ships carried and, at a second level, to
explore the ramifications in contemporary commercial
networks, economy, architecture, and urban planning of
the cities related to them. This study combines different
aspects of harbour and ship archaeology (Figure 1.1)
including, 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).

1.2 Why harbours?

Harbours serve various needs and have a multi-level
function, from centres of seamanship and thriving markets
to coastal settlements and monumental establishments.
Their importance lies, as will be explained, in this unique
and complex operation that combines different aspects
and functions.! This is why the study of ancient harbours,
and especially of the ones belonging to the Hellenistic and
Roman periods, is important and can add considerably to
the 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 region and of related
economies and peoples.? It is for these reasons their natural
configuration is artificially enhanced to varying 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 fagade
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 and
symbols 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,

! Delano Smith 1979, 327; Rickman 1985, 105; Rogers 2013, 183-96;
Reger 2016, 14; Feuser 2020, 2—6.

2 Horden and Purcell 2000, 392; Karmon 1985, 2—5; Schérle 2011, 93-5.
3 Bouras 2016; Davies 2006, 78; Hopkins 1983, 85-96; Leidwanger
2013.

4 Morhange and Marriner 2010; Oleson 1988, 147; Rostovtzeff 1941,
1042.

5 Bouras 2014, 669-71; Feuser 2020, 305—19.

® Reger 2016, 12-5.
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Figure 1.1. Schematic presentation of the various aspects of
ship and harbour configuration that relate to this study’s
research question (drawing by the author).

developing a “nautical economy”.” They, thus, create 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 economic sectors,!” largely thanks to
the unification of the Mediterranean world that started under
Alexander the Great and was completed with the Roman
Empire and the Pax Romana''. Through the establishment
of a political, cultural, religious, and commercial koine, this
unification scheme stimulated commercial growth even
more and caused the volume of trade to reach unprecedented
levels;'? the growing volume of seaborne trade had to be
served by new, larger, and technologically improved ships
(see Chapter 2)."3 This brought new demands to harbours,
which were to serve a rising number of merchantmen
(often of great tonnage) and variable types of merchandise
(from grain and other victuals to works of art, enslaved
people, and marble), 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

7 Gibbins 2001, 294-5.

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

9 Grant 1990, ix.

10° Archibald 2005, 1.

11" Chaniotis 2018, 10-30; Horden and Purcell 2000, 27.
12 Paterson 1998, 150; Temin 2013, 2.

13 Casson 1974, 121-2.

they acquired, turned many of them into some of the most
densely populated and monumental establishments of their
period, often under the generous patronage of powerful
elites.'* Old and new technologies were employed in the
construction and maintenance of harbours, along with
the pre-existing technique of constructing ashlar quays
on rubble foundations (conventionally called the ‘Greek’
method), or of casting blocks from the surface of the water;'3
the ground breaking technology of maritime concrete was
also introduced by Roman engineers.'® Extensive dredging
was employed furthermore, from the Hellenistic period
onwards.!”

Nevertheless, and despite the fact that various ways
one can approach the operation and development of
Hellenistic and Roman harbours exist, 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. A strong dialectic relationship is present 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, or even the
number, occupation, and origin of people who dwell in its
environs (Figure 1.1). Accordingly, the type and number
of ships, and quantity and kinds of cargoes a harbour is
required to serve dictates the way it operates, its evolution,
and the creation of various harbour works.!® This is why
the research question of this study is so important, and
why answering the need and creating a methodological
framework for that query, can significantly promote the
study of harbours on a wider scale.

1.3 The research of Hellenistic and Roman harbours
and ships

The study of Hellenistic and Roman harbours of the
Mediterranean is a relatively new field, mainly due to
the fact that most ancient harbour sites in the region are
partly submerged today and were unreachable by scholars
before the development of self-contained underwater
breathing apparatus (SCUBA) in the middle of the
twentieth century.'” It has, however, progressed rapidly
in a multitude of scientific fields and geographical areas,
with a corresponding number of finds, methodologies,
and theoretical approaches, many directly related with the

14 Boehm 2018, 127; Bouras 2008; 2014; Casson 1971, 366—7; Feuser
2020, 311-2; MacDonald 1986, 262; Oleson and Hohlfelder 2011, 814—6.
15 Empereur and Kozelj 2017, 114-5; Haggi and Artzy 2007, 82;
Pritchard 1978, 60.

16 Brandon et al. 2021; Casson 1971, 367—-8; Oleson 1988, 148; Rickman
1996, 285.

17 Morhange and Marriner 2010.

'8 Boetto 2010, 112-3; Schérle 2011, 94-5; Zarmakoupi 2018b, 31-2.
19 For general overviews of the history and development of harbour
archaeology in the Mediterranean in the twentieth century, see Blackman
1982a, 85-90; Delgado 1997, 187-9; Muckelroy 1978, 75-84; Shaw
1972, 99-100.



scopes of this study. It is, therefore, important, that before
proceeding with the examination and analysis of the data
of this 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
this study aims to cover. This literature review does not
intend to provide a full account of all developments in
the archaeology of Hellenistic and Roman harbours of the
Mediterranean, but to present the different approaches to
their study and the debates related to the aims of this book,
as they have been highlighted in the previous pages.

1.3.1 Harbours, architecture and urbanism

The relationship of Hellenistic and Roman harbours with
their urban environments, as well as their configuration
as architectural spaces, is one of the major aspects of
scholarship. As early as 1896, 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 and, in his 1916 pioneering
work on the harbours of Delos, focused on the maritime
fagade of the city and its role as an éumopiov/emporion;
he considered harbours a special zone of predominantly
commercial function, and thus did not move his scope
any further inland.?' This approach was also adopted
by Lehmann-Hartleben in his seminal work on ancient
Mediterranean harbours in 1923, in which harbours were
studied mainly as rather independent annexes of adjacent
cities.?? This independence of harbours corresponded to
the notion of their function as distinctive spaces “where the
terrestrial zone of consumption and production abuts the
maritime domain of redistribution and communication”.?3
The existence of this “facade maritime” was already
underlined by Giinther in his pioneering studies of the
coastal remains of Pausilipon near Naples,> where
through the examination of the local geomorphology,
ancient structures (villas, harbours), and finds, as well as
of comparative iconographical parallels from Pompeian
frescoes, the author focused on the unique maritime
cultural landscape and coastal scenography of this specific
area in the Roman period. In more recent years, and
despite the fact that the importance of harbours as parts
of great urbanization projects has been duly recognized,?

20 Jardé (1906, 640), 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.

21 Paris, 1916.

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

2 Purcell 1996, 272, 277; cf. Horden and 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 (see
Bresson and Rouillard 1993; Demetriou 2012; Gailledrat et al. 2018).

24 Giinther 1903; 1913.

25 Boehm 2018, 127; Feuser 2020; Rougé 1966, 121.
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many studies have continued focusing on the existence of
a separated maritime facade, or on the strict delineation
of harbour space through fortifications, gates, or other
monuments.?® MacDonald, in his seminal 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, based on a better understanding
of Hellenistic and Roman cities, suggested a new way of
relating the two spaces. An innovative urbanistic approach
to the harbour of Delos was attempted in 1981 by the
architect Papageorgiou-Venetas. 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
fagade, which he considered an indispensable part of the
urban fabric. But, despite the importance of the study, the
results were problematic; all the evidence was taken from
earlier publications, which the author took for granted, and
did not proceed from any new fieldwork and little space
was left for any detailed discussion of the harbours (see
also Section 1.2.6).28 The complexity of the relationship
between harbours and urban hinterlands was also outlined
by Purcell,”® who underlined the complex nature of the
urban and rural coast, or ora maritima, of the Roman
Mediterranean. A similar approach was followed by
Karvonis and Zarmakoupi, who meticulously examined
the commercial establishments and spaces of Hellenistic
Delos (agoras, shops, warehouses) and showed that these
were not limited in special 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 distributed within the whole city and the limits
between the maritime fagade and the urban hinterland
being fluid, their relationship reciprocal and interchanging.
A similar approach was adopted in Feuser’s recent study
on the harbour cities of the Hellenistic and Roman periods
in the eastern Mediterranean, although the author there
focused primarily on architecture and urbanism, and less
on archaeological finds, particularly from the sea.*

1.3.2 Harbours as commercial centres

The basic role of harbours of all periods and geographical
regions is to serve ship and cargo traffic. Thus, their
role as commercial centres and hubs within exchange
networks is crucial. Early scholarship was, as discussed
above, based on the notion of harbours being emporia,>

26 Bouras 2008; Duchéne et al. 2001.

27 MacDonald 1986, 262.

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

29 Purcell 1996, 276-7.

30 Karvonis 2008; Zarmakoupi 2013a; 2013b; 2014; 2018a; 2022.

31 Duchéne 1993, 114-8; Zarmakoupi 2018b, 36-8.

32 Feuser 2020.

3 Polanyi 1957, 54; 1963.
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something commonly documented in ancient written
sources®* and on which Lehmann-Hartleben dedicated
a whole chapter of his seminal study.’> The commercial
function of Hellenistic and Roman harbours was explicitly
recognized by the historians of the same period, following
the developments in scholarship related to ancient trade
and economy. Charlesworth and Rostovtzeff were the
first scholars to thoroughly 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
within contemporary commercial networks.’® Rougé, in
his 1966 work on commerce during the Roman imperial
period, saw harbours within their wider economical and
geographical context, and also underlined the importance
of an extended hinterland for their successful operation,
as they functioned as nodal points between “producer”
and “consuming cities”.3” The dependence of a successful
harbour on a productive hinterland was acknowledged in
the 1980s by Hopkins and Karmon and later by Boehm,3?
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.*

Although such approaches were rather straightforward
in harbours serving large and densely populated regions
(e.g., Carthage, Alexandria) or “mega cities” like Rome
or Antioch (e.g., Portus),*® recent studies by Reger,
Zarmakoupi, and Leidwanger showed the parallel operation
of successful harbours lacking a proper hinterland and
thus serving relatively small populations, like Hellenistic
Delos*!, or hinterlands served by series of rudimentary,
“opportunistic” harbours, like Cyprus and Cilicia 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.

Commercial and seafaring networks have been the
focus of a series of harbours studies in the last decades.
Network methodology and theory were introduced in the
beginning of the twenty-first century by Broodbank for the

3 For a general discussion on the role and identification of emporia in
antiquity, largely based on written sources, see Bresson and Rouillard
1993, Demetriou 2012, Gailledrat et al. 2018.

35 Lehmann-Hartleben 1923, 28-45.

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

37 Rougé 1966, 121. The terms “producer” and “consuming cities” were
introduced by Weber in 1958.

3% Boehm 2018, 127; Hopkins 1983, 105; Karmon 1985, 1-5.

39 Horden and Purcell 2000, 105-8.

40 Boehm 2018, 127; Hopkins 1983, 105; Karmon 1985, 3.

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

42 Leidwanger 2013; 2020.

43 Rostovtzeff 1941, 1263; Bresson and Rouillard 1993; Demetriou
2012.

Early Bronze Age Aegean and by Malkin for the Archaic
Mediterranean.** Thus, the role of harbours as important
parts of such networks was soon recognized, both on
a regional scale, as well as a Mediterranean level.®
Related to the scope of this study was Bouras’ study of
the harbour network of Roman imperial period in the
Aegean,*® Wilson, Schorle, and Rice’s discussion on the
division of the Mediterranean into two distinctive harbour
networks (east-west),*” as well as Schorle’s discussion of
the regional Roman harbour networks of the Tyrrhenian
sea.*® It should, nevertheless, be noted here that a more
inclusive study on the operation, or even the existence, of
harbour networks in the Hellenistic and Roman Aegean is
lacking in the literature.

1.3.3 Harbour technology and infrastructure

Infrastructure and technology concern another discourse
over Hellenistic and Roman harbours, also related to
harbour classifications and hierarchies, as well as with their
importance as financial centres as described above. The
impressive size and monumentality of several harbours,
as documented in written sources (e.g., Vitruvius’
descriptions of an ideal harbour),* iconography (e.g.,
the harbour landscape Pompeian frescoes; Figure 2.9)%
and in a series of archaeological finds (e.g., the Severan
harbour of Lepcis Magna or the famous lighthouse of
Alexandria)®! flagged them as “models of really clever
and efficient planning and artistic creations of a high order,
beautifully laid out and adorned with imposing buildings
and decorative sculptures”, as eloquently described by
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, and 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
subsistence, reciprocity, and “non-market™® exchange
systems, whereas ‘formalists’ or neoclassical economists,
see ancient economies as universal and highly advanced

4 Broodbank 2000; Malkin 2011.

45 For general studies on exchange networks in the ancient Mediterranean,
see Leidwanger and Knappet 2018; Malkin et al. 2009; Malkin 2011;
Schifer 2016. For the emporia networks, see Demetriou 2012. For
networks in the Cyclades, see Constantakopoulou 2017. For networks in
the Red Sea, see Kotarba-Morley 2015.

46 Bouras 2008, 2016.

47 Wilson et al. 2013.

4 Schorle 2011.

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

30 Ugolini 2020.

31 Bartoceini 1958; Blackman 2008b, 643-9; Empereur 2004; Oleson
and Hohlefelder 2011, 814-9.

52 Rostovtzeff 1941, 1042.

33 Bartoccini 1958; Feuser 2020, 188-228; Goddio and Bernand 2004;
Goddio and Fabre 2008, 266—74; Keay 2012a; Rickman 1996, 2002.
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“market economies”, where utility maximization played a
crucial role, much like in modern times.” The approach of
‘formalists’ is in accordance with the refined organization
of the large, monumental harbours of the period, 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 “proto-industrial” economy of the Roman
world.8

A closer look, however, at many harbours of the period
revealed a more complex image. Delano Smith, in
her important 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.> Karmon followed by suggesting
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 (see
Section 1.3.2)%! 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 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’ mostly of grain towards the great urban centres, or
on local networks and cabotage.5® The present study sheds
light on this issue by clarifying the capacity of harbours
in terms of ship traffic, as well as in terms of the cargoes
they can handle.

Directly linked to the sophistication and the existence, or
not, of harbour infrastructures, as well as to the debate
over “primitivism versus modernism”, %¢ is the advance
of the technology of harbour works. A rather linear
development was suggested by Blackman, progressing
from the relatively primitive “Phoenician” rock-cut
harbours to the sophisticated concrete ones of the Roman
period, a view followed by later scholars, as well.®” But
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this scheme has been challenged; the survival of the
“Greek” method, attested by various ashlar moles dating
to the Roman period (e.g., Kenchreai, Kyme, Lepcis
Magna); the uneven distribution of the use of maritime
concrete around the Mediterranean coasts; as well as the
simplicity of various harbour sites has shown that the issue
of harbour technology development is more complicated
than once thought.®® This is one of the issues discussed in
detail in this study.

1.3.4 Politics, patronage, and symbolism

Harbour infrastructures, as well as the development and
application of specific construction and maintenance
technologies, are both issues related to the role institutions
(states, rulers, cities) played in contemporary economy
and commerce. Scholars in the past, like Rougé or Morley,
recognized only a marginal, usually driven by political and
not practical reasons, intervention by the state, especially
the Roman one, in the creation of commercial networks
and infrastructures.®® 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 through
a series of useful analyses.”> According to them, state
intervention, practiced through political and monetary
unification, establishing prices of foodstuffs, suppression
of piracy”3, introduction of new technologies, and creation
of harbour networks,”* would not only lower the costs
of sea transportation but also improve the overall well-
being of people, allowing for the intensification of trade
and subsequent financial growth, despite the fact that the
economy remained largely dependent on agriculture.”

But state intervention and patronage had a different impact
on harbour construction and maintenance. The study of the
interplay of politics with harbours during the Hellenistic
and Roman period is a relatively new field of research.
Despite the fact that harbour architecture (see above) and
iconography had drawn the attention of scholars as early as
the time of Lehmann-Hartleben,”® the actual role of harbour
construction in contemporary politics was little explored.
Scholars like Lehmann-Hartleben and Rougé focused
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on the commercial use of harbours, their geographical
position, and relationship with markets and hinterlands,
but largely avoided discussion of the role of harbour
construction in high-state euergetism and competitive
politics, especially during the Roman Imperial period,
for which more written sources are available. Moreover,
the possibility of the use of harbours as symbols of power
irrelevant to actual practical use, built primarily to serve
political purposes, was not discussed until much more
recently, as it will be shown in the following lines.

The role of royal and imperial intervention in harbour
construction during the period discussed here became more
evident through the recent study of the Roman maritime
concrete technology by the Roman Maritime Concrete
Survey (ROMACONS) program. The study, through the
meticulous examination of the development and diffusion
of Roman maritime concrete in the Mediterranean,
highlighted the role of central authorities and elites in the
creation of such massive and elaborate harbour works.”” A
more thorough study, based mainly on written evidence,
was made by Arnaud in 2015.7 The scholar successfully
analysed the interplay between political intervention
and harbour construction and maintenance in the
Roman Mediterranean, focusing on the complicated and
competitive politics behind attempts to create and maintain
harbours, as well as on the lack of a cohesive plan to create
harbour networks, euergetism being delivered often ad
hoc and not always corresponding to the practical needs
of cities and regions.

Related to the politics of harbour construction and
maintenance is the issue of their emblematic role as
symbols of power and authority and the creation of a
specific “facade maritime” or an ora maritima (maritime
coast), representative of a city, a state, or a region.” This
notion of harbours was evident through the well-known
pictorial art of the late Hellenistic and especially Roman
period (e.g., various sacro-idyllic Pompeian frescoes or
mosaics around the Mediterranean) and it was Giinther
who related Pompeian harbour iconography in his study
on the maritime facade of Pausilipon district near Naples,
drawing parallels between the architecture documented in
art with archaeological finds. ¥ Nevertheless, the scholar
did not realise the discrepancy of these images with actual
archaeological finds and the fundamentally illusive,
idyllic nature of such artworks, as later scholarship
showed.®! A more inclusive study on Hellenistic and
Roman harbour symbolism in iconography was published
in 2020 by Ugolini, who, collecting nearly all harbour
iconography of the period, addressed the ways harbours

77 Brandon et al. 2014, 233-5.
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7 On the introduction of the term “facade maritime” in historical
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80 Giinther 1903, 503-7, Figs.1, 2. 3.

81 Hinterholler-Klein 2015, 175-80; Ling 1977, 4-5; Zarmakoupi 2020,
152-3.

were visualised within contemporary art and explored
the conveyance of a series of meanings (imperial power,
prosperity, and ecuergetism). The author, unfortunately,
used little archaeological evidence and focused mainly
on the art historian perspective.®? Bouras, in an article in
2016, and Feuser, in his 2020 study, also addressed the
issues of political and religious symbolism of harbour
environments basing their studies on iconography, as well
as on archaeological finds, especially from the eastern
Aegean (Rhodes, Kos, Ephesus).??

1.3.5 Harbours and geosciences

With harbours being fundamentally natural spaces,
exposed to geomorphological changes, often abrupt and
radical, the discussion over their original configuration
based on the data of geosciences is a crucial aspect
of the literature review. The basic problem affecting
both harbours studied here, as well as the rest of the
Mediterranean coastline is the rise of sea level. As early
as 1900, geologists like Negris and Cayeux debated over
the issue, using archaeological data from the submerged
structures in Delos and Rhenia, the first supporting the rise
of sea level since antiquity and the latter rejecting it.* The
lack of precise data on the actual sea level of antiquity
has lead to many misinterpretations of harbour works,
particularly of quay structures, which have been wrongly
considered to have been actual docks on which ships could
directly berth, despite the fact that in antiquity they were
built on dry land and at a distance from the sea (e.g., the
early reconstruction of the coast of the city of Delos as a
continuous dock by Paris; Figure 3.7).%5 The debate was
settled in the 1960s and 1970s by the meticulous studies
of Flemming in sites of the Aegean (Crete, the coasts of
Asia Minor, eastern Peloponnese, etc.) and North Africa
(Apollonia), and of Schmiedt in the Roman fish tanks of
Italy.%6 Both scholars established with accuracy the fact
of sea-level rise in the Mediterranean, something proven
many times by later studies in various coastal sites, such as
Delos, where the study of beachrock formations has been
crucial (see also Section 3.1.1).%87

Nevertheless, the established sea-level rise in the
Mediterranean is not the only important factor of change
in harbour environments. Tectonic movement, tsunamis,
uplift and subsidence, and siltation have puzzled
researchers as early as the nineteenth century (e.g., Spratt’s
observations on the great uplift of the harbour of Phalassarna
in Western Crete),®® but their understanding remained
largely empirical, due to the lack of scientific methods that
allowed the establishment of a chronological sequence
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in harbour basins, either still in the sea or on land.?® The
dynamic nature of coastal environments required a multi-
disciplinary approach that was made possible towards the
end of the twentieth and especially in the early twenty-first
century by the development of new methods that combine
field survey and coring, with laboratory examinations.
Geophysical prospection of different kinds (e.g., electrical
resistance and magnetometry) combined with coring and
subsequent analysis of the stratified data (soil compaction,
particle size, organic content, artefact content, burning
and moisture retention, palynology) furthered harbour
archaeology by providing hard data concerning the
evolution of a truly long series of Mediterranean harbour
basins,”® many from the Aegean coasts of Asia Minor
(Ephesus, Troy, Priene and Miletus).

In general, two schools have developed in the study of
ancient harbours in relationship to geoscience.’’ The
first has focused on validating ancient written sources
concerning the configuration and positioning of harbours
(e.g., the Homeric harbours of Troy, or the harbour of
Late Bronze Age Byblos)®? and the second on a more
“geocentric” approach, dealing with the transformation of
wholeregions, like Ephesus or Akarnania, without targeting
specific ancient sites or assessing written evidence.”’
More recent studies have sought to escape such limited
scope, and have actively tried to create multi-disciplinary
approaches to take advantage of progress in all branches of
science through collaboration and communication.*

An important issue of the development of all these methods
in relationship to harbours is the lack of direct connection
between them, with each method providing specific data
on a specific issue, but rather isolated with the rest, often
contradicting each other. This issue was partly solved by the
development and application of the Palacoenvironmental
Age-Depth Model (PADM) chart in the harbours of Ostia
and Portus. > The importance of the PADM chart lies in
its ability to visualise integrated data (stratigraphy, sea-level
rise, sediment texture, and palaeoecological context) in a
combinative and comparative way, allowing for a “useful
transdisciplinary dialogue™®® between specialists of all
fields. At the same time, it incorporates the discussion over
ship draught, which, as will be seen in the following chapter,
formed one of the most important aspects of harbour
operation during the period being presented in this analysis

Nevertheless, and as correctly put by Marriner and
Morhange, the geological record is by no means “a talisman

8 Marriner and Morhange 2007, 143.
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by which to heal all ills”.” The inability of geophysical
research to offer precise chronological evidence, the
discrepancy between calendrical and radiometric
chronologies, the lack of archaeological data to support
its finds, and vice versa, has generated a series of debates
amongst archaeologists and geomorphologists concerning
the original form, depth, or even sheer existence of some
ancient harbours. Examples related with such debates
are the harbour of Kition-Bamboula in Cyprus, where
three different positions for the harbour’s basin have
been suggested between 1975 and 2000,°® as well as
Delos’ Main Harbour, which has been reconstructed as a
functional harbour basin by one group of geologists and
as a totally silted bay by another (see Section 3.1).° Such
discrepancies show the margin of different interpretations
of data in geophysics approaches and the need to have
a more holistic and inclusive approach to harbour
archaeology.

1.3.6 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 to and from. Several attempts of such a combined
study have been attempted, some of which have provided
stimulus for, and are important predecessors of, 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 the
actual configuration of both the 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
nearby harbour of Mykonos) concerning the beaching
of ships and the possible use of quays. Paris 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.

Casson was the first to recognise the importance of
specialised service vessels for ancient harbours, initially
in his 1965 study of the harbour and riverboats connecting

7 Marriner and Morhange 2007, 184.
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% Dalongeville et al. 2007, Figure 8; Mourtzas 2011, Figure 12.
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Portus/Ostia with Rome, and then in his 1971 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.
This approach was also followed by Shaw in his 1972
discussion on Hellenistic and Roman harbours; he 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
Section 1.3.3), 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 combined study of the subject.!®
Delano Smith’s overall approach was implemented in
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,'% 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 taking into account the 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

101 Casson 1965; 1971, 329-43.
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Georgiades.
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of quantitative methods in scholarship at the beginning of
the twenty-first century, a series of new studies fruitfully
explored the relationship of ships and harbours. Rickman
and Brand discussed the cargo volume and 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.!” 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.!® Draught was briefly mentioned by Marlier and
Dell” Amico in relationship to the ability of the small-
draught dolia carriers to navigate shallow estuaries and
rivers,'® but it was Boetto who, in her 2010 article, for
the first time approached a Roman harbour as “seen
from the sea” (“vu de la mer”).''® The scholar suggested
a model for how ships would have used Portus, mainly
its best-known Trajanic extension and the surrounding
channel network. 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 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 is also an essential part of the methodology of my
analysis. Boetto’s work was included in the application of
the PADM chart in Ostia and Portus, which, as mentioned
above, also incorporated the issue of maximum ship
draught in the operation of these harbours.!'? 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.'3

1.4 Methodology

What becomes evident through the analysis of the research
question and the literature review presented above 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
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110 Boetto 2010, 112.

Il The studies on the original depth of Portus and Ostia were only
published later (Salomon et al. 2016, 17-8; Vittori et al. 2015, 378-80).
12 Salomon et al. 2016, 8, Figures 5, 8.

113 Kotarba-Morley 2015, 291-355.



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.

1.4.1 Methodological principles and tools

This study is based on a fundamental principle that
connects its research question, aims, and methodology as
follows: harbours are spaces and structures whose function
and success is founded on their relationship with the ships
and the cargoes that are handled within and through them.
To comprehend their operation and development, one
needs to have a clear understanding of the ships that use
these spaces, as well as the form these harbours have and
the possible ways ships and cargoes can be handled within.
Thus any analysis of ancient harbours must begin with a
solid knowledge of their original form and operation in
relation predominantly to ship and cargo traffic, as these
are documented through all available sources. Harbours
must be seen ‘through the eyes of the mariners’ and in an
inclusive and holistic way.

Basic concepts and principles

This study was developed around the concepts of
inclusiveness,  collectiveness,  quantification, and
standardization. This is due not only to the multilevel
function of harbours as centres of shipping, commerce,
and other human activities (see Section 1.2), but also to
their complex dual character as natural and anthropogenic
“amphibious” spaces.!'* Harbours combine natural
features such as size, depth, exposure to the sea, and
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 to 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 routes they serve
(e.g., Kenchreai with Corinth, Portus with Rome, Elaia
with Pergamon).!'” As a result, a variety of data (ship
capacity, harbour configuration and infrastructure, climatic
conditions, etc.) must be examined and synthesised to
reach a reliable reconstruction scenario (or scenarios) of
the original configuration of harbours and of the ship and
cargo traffic that occurred.''®

Standardization is required to produce results that are
comparable and relatable to each other, and this is done

114 Delano 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
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Figure 1.2. Flow diagram describing the methodology and
stages of this study (drawing by the author).

through the creation of planar reconstructions that highlight
the same aspects of harbour operation: shore configuration,
depth, seabed types, size and form of harbour works, and
land infrastructure. This 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 ships
that could be accommodated. This codification of data
through plans, reconstructions, and tables provides a
platform for further analysis and facilitates the extraction
of conclusions and the answering of the current study’s
research question. It also organizes the data used in a
coherent way for use by future scholars.

Quantification is another important principle of this study,
directly related with standardization. The operation of
harbours is, as already outlined, 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,''? but also to seamanship and
harbour archaeology (see also Section 1.3)'?° and have
offered 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 analysis
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by providing tangible, precise, and comparable results,
essential for the best understanding of any material object
or space, such as ships and harbours. The material used
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.).

Reconstructions

Within this framework, reconstruction is a fundamental tool
of analysis. Two reasons make reconstructions 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 (reclamation, dredging, and destruction
of ancient remains),'?! have severely altered the form ancient
harbours have today, including the two case studies, as will
become evident in Chapter 3. To understand the original
function and capacity of these harbours, it is necessary
to reconstruct their original natural configuration, as well
as the original form of harbour works and infrastructure
(jetties, quays, lighthouses, urban landscape, etc.). On the
other hand, the reconstruction of harbour capacity and
operation in terms of ship and cargo traffic, based on the
aforementioned reconstruction of the harbour environment,
tackles one of the main questions of this study, which
concerns the number and type of ships that could fit inside
harbours and the methods that were used.

Several questions appear during the creation of different
reconstructions of the harbours discussed (size, original
form of coast and harbour works, depth, seabed, etc.)
and must be sufficiently answered through this process.
This greatly improves the level of understanding of each
harbour’s form and function, and helps when 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 were used, as discussed below,
in combination during this research (Autodesk CAD, ESRI
ArcGIS, Adobe Illustrator), always according to the aims
ofthe study in each phase and to the best representation and
analysis of data.'?> An important criterion for the choice of
software was its ability to recreate harbour landscapes, and
include and represent all the data considered necessary.

The basis for every reconstruction is updated using
metrically accurate surveys of the harbours studied,

121 Kotarba-Morley 2015, 25-6; Marriner and Morhange 2006; 2007,
146-62; Marriner et al. 2014.

122 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 Favro 2006, 326 and Gillings 1997,
253).
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which are found in various publications of these sites. The
archaeological remains are naturally included, as these are
documented in topographical surveys (e.g., the inclusive
and highly detailed Atlas of Delos by the Ecole Francaise
d’Atheénes, or the detailed plans created by the Kenchreai
excavators in the 1960s).'?* Older surveys, despite their
possible topographical inaccuracies, are also important for
the documentation of structures and features now obscured
by modern development (e.g., the early twentieth-century
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 (Kenchreai) or by special fathoming
surveys (Delos).!?> Further data can be found in naval
maps of the eighteenth and nineteenth 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 the use the harbours by sailing ships in the past
(particularly in the case of Delos).!?® Finally, satellite and
aerial photography provided further information on the
configuration of the harbours today, of various natural and
anthropogenic features of the coastline and seabed, and
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 Section 3.1).

After the collection and initial evaluation, the data
described above was digitized and combined with the
use of AutoCAD software. Maps and aerial photographs
were inserted in AutoCAD files and georeferenced in
accordance with the topographical data included in them
or, when these are absent, in accordance with various
features of buildings and the coastline, as accurate as
possible. This could be a tedious process, especially for
early plans of the harbours studied where survey data are
inaccurate and several features had to be incorporated with
a certain degree of acknowledged inaccuracy (e.g., the first
plan of Delos’ Main Harbour published by Ardaillon).'?’
With different maps, plans, and photographs placed at
their right position, new maps were created by tracing the
old ones into AutoCAD.

An 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 meters (Delos) and often along sporadic soundings
(Kenchreai). To create a more detailed bathymetric relief
of the harbour sites’ seabed, this data was imported into
ArcGIS and new, more-detailed contours were produced,
which were used for a better calculation of the ancient

123 Moretti et al. 2015; Scranton et al. 1978, Figure 4.

124 Ardaillon 1896, Pls.II-III.

125 Duchéne et al. 2001, 36-9; Georgiades 1907, PLI; Scranton et al.
1978, Figure 4.

126 Gallois 1910.

127" Ardaillon 1896, Pls.II-III.



sea level and accordingly harbour depth. '2® Finally, the
maps created were rendered in Adobe Illustrator to be
more clear and comprehensive to the reader, as well as to
facilitate their handling as vector files. Colours and special
hatching were also added at this stage 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 of the reconstruction of the
harbours studied as they were during the Hellenistic and
Roman period. The first task is to adjust the sea level
according to the geophysical data and to move the shore
accordingly. In both harbours, the sea level has risen
considerably (2-2.5 meters), and siltation has affected
the configuration of the basins. The change in the sea
level affects also the bathymetric contours that have
to be similarly adjusted. 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 were created, based on
the previous plans. This was 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.

A final tool of analysis of the evidence and presentation of
theresults of this study are freehand 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. To create these drawings,
different kinds of data concerning the harbours (landscape,
architecture, use by ships, etc.) were combined, as 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

128 Tt should be noted here that 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 ArcGIS software
(e.g. visibility, distance, hydrology) are not useful for the purpose of this
study, addressing issues related with the land and not the water area.
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functioned during the period studied concerning ship
accommodation and traffic, and the image they would
have presented to the people arriving via ship. It should,
however, be underlined here that such reconstructions
form a basic form of interpretation and assessment of
data collected and should be seen as such, offering wide
margins of criticism and discussion, especially concerning
harbours for which archaeological or geophysical evidence
is debatable.

Ship capacity and handling

Having reconstructed the original configuration of the case
study harbours, the next task was to insert ships into these
spaces. This was done in two steps: the first one was to
divide the sea areas in and around harbour basins into 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. The second step was to calculate the number of
ships that could fit in these spaces, as well as the docks and
beaches of these harbours. Due to the reconstruction of the
harbour basins in AutoCAD, it was 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, it was possible to calculate the maximum
number of ships each zone could accommodate. 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,
while allowing 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. To suggest a more functional number and
typology of ships that could use the case study harbours,
an empirical method was employed: the figures of ships of
different sizes were inserted into the reconstructed plans
of the harbours studied according to the arcas that were
approachable by these ships. This allows for the creation
of a more credible scenario of how these harbours could
have functioned, with respect to the size of ships, harbour
depths, and the protection offered by natural or artificial
features.!?

1.4.2 The case studies

A multitude of Hellenistic and Roman harbours have been
known in the Aegean and the Mediterranean, and many

129 For a similar method of inserting ship figures in scale in the
reconstruction of an ancient harbour see Kotarba-Morley 2015, Figures
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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have been excavated and studied (Figure 1.3). Various
catalogues have been compiled concerning harbours of
specific regions'*® or of the Mediterranean, in general.'?!
It is not within the scope of this research to create another
almanac of Hellenistic and Roman harbours. This is not
simply due to the large number of harbour sites known, but
also because the aims of this research require the thorough
and extended application and testing of the methodology
designed to specific sites with the inclusion of all available
data. Therefore, two case study harbours were selected,
Delos and Kenchreai, two sites which can be sufficiently
examined within the extent of this research and that
fulfil certain criteria defined for addressing the principal
research question: historical importance, availability of
material, and variability of site configuration.

Historical importance and availability of material

As outlined above, the methodology of this study focuses
on inclusiveness, collectiveness, standardization, and
quantification; thus, every source, from archaeological
remains to geomorphology and from iconography to
written evidence, has to be used. However, to examine
various datasets, these need to be available to scholarship.
In other words, it is essential for the aims of this research
to target sites for which data is available 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, are not ideal for
the methodology of this research (e.g., Piracus’ Kantharos,
Eretria, 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 research, which also depends on
the historical importance of harbours that has drawn the
attention of researchers.

The 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 archetypal port-of-trade
ofthe Hellenistic and early Roman Mediterranean.'*? During
the period of Independence (314-167 BCE),'® the city

130 See Schorle 2011 for the Tyrrhenian coast or Mauro 2017 for the
Aegean.

131 de Graauw 2020; Lehmann-Hartleben 1923.

132 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
proverbial importance of the Delian market. Pliny (Naz.34.9) and Cicero
(S.Rosc. 133) also report on the high quality of the Delian bronzes. Cf.
Lawall 2005, 214 and Zarmakoupi 2013b, n.4.

133 On the beginning of the Delian independence and the foundation of
the Nesiotic League, see Diod.19.62.9; IG XI, 2, 135. Cf. Tréheux 1948.
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had begun to establish itself around commercial activities,
transforming from an important but small sanctuary
settlement to a thriving cosmopolitan trade centre. Prosperity
was further stimulated by the establishment of the free port
by the Romans in 166 BCE'3* and the city witnessed a swift
and unprecedented commercial and urban development,
until its two destructions during the Mithridatic Wars (88
and 67 BCE), after which the settlement shrank dramatically
and lost all its previous importance.'3* “Wealthy Corinth”!3¢
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 Cicero.'*” The city was
annihilated by the Romans in 146 BCE!'3® 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
emerged as an administrative and commercial centre after its
rebuilding as a Roman colony in 44 BCE.!*! This included
the total reconstruction of the city’s harbours, Lechaion
and Kenchreai, and Corinth was to replace Delos as a trade
centre through the entire Roman Imperial Period.!#?

The significance of Delos and Corinth as two of the most
important cities of ancient Greece triggered the early
interest of archacologists 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. 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 research, etc.) allows for better

134 P1b.30.20; Strab.10.5.4. Cf. Roussel 1916.

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

136 Hom.Z/. 2.570; Strab.8.6.20.

137 Both Thucydides (1.13.2) and Strabo (8.6.20) underline the
importance of Corinth as a commercial hub because of its geographical
position between Italy and the Aegean, as well as the control over the
Isthmus, while 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;
translated by H. Rackham), 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. Gruen 1984, 299 and
Purcell 1996, 271.

133 Diod.32.4.5 and 32.27.1-2;
Strab.8.6.23. Cf. Engels 1990, 197.
139 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.

140 Despite the proverbial desolation of Corinth during the Interim
Period (see Cicero’s lament over the city’s ruins related to his visit in
79-77 BCE; Tusc. 3.53), archaeological finds suggest that Corinthia was
still a nodal point in commercial traffic, although no longer a “viable
political entity” (James 2010, 221).

141 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; West 1931, nos.53-75.

142 Engels 1990, 33; Rougé 1966, 152.

143 For an overview of scholarship on Delos, see Brunecau and Ducat
2005, and especially on issues concerning commerce and shipping,
Zarmakoupi 2015; for Corinth and Corinthia see Williams and Boukidis
2003 and Kissas and Niemeier 2013.

Paus.2.1.2; Liv.Periochae 52;
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understanding through their reconstruction and analysis. harbour works.'* Kenchreai can be considered in a way
Underwater investigations have also been undertaken at a ‘model’ harbour; located in a sandy, deep natural bay,
all three sites and have provided first-hand evidence for it was protected by two moles and surrounded by ashlar

their form and function. quays and a well-planned settlement, equipped with all
the necessary facilities useful for an important harbour of
Diversity the Roman Imperial Period.'* Each site presents a unique

configuration, and offers the opportunity to explore how,
The case study harbours were also chosen because of their ~ on the one hand, ancient mariners tackled different harbour
differences. Delos is a small, arid island at the centre of  spaces and, on the other, how contemporary engineers and
the Cyclades. It was served in antiquity by a number of = harbour administrators faced the challenges of creating and
harbours dispersed around its coasts, all connected with ~ maintaining harbours in different natural environments, as
the dense urban fabric of the prosperous late Hellenistic
city. This was equipped and embellished with various 14 Zarmakoupi 2018b; Zarmakoupi and Athanasoula 2017.
buildings related to its commercial function, but had few 145 Scranton et al. 1978, 39-79.
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well as how their choices affected the ship traffic and vice
versa.

1.4.3 The selection and handling of the material

As underlined in the previous pages, to understand the
complicated nature of harbours as centres of seamanship,
commerce, and human interaction, it is essential to
combine a variety of different sources: archaeology,
geomorphology, written evidence, and iconography.
The different types of material studied in this book were
selected not just because of their availability but, more
importantly, for the information relatable to the research
question and aims of this research these sources offered.
As different datasets, each presents specific characteristics
and must be approached differently and critically, with
respect both to its potential and limits.

Archaeology

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 in the sea, coastal areas,
and inland waters, can reliably document the types, size,
and equipment of ancient vessels 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 and excavated in the Mediterranean, reflecting
the intensification of maritime mobility and allowing
for an advanced knowledge of ship construction and
seamanship.!46 Nevertheless, several implications must be
taken into account: the preservation of ancient wooden
hulls is, mainly due to the action of the feredo 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 diminishes the actual
number of ship finds that can deliver precise data on ship
configuration and construction.'*’” Moreover, the 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 developed in

146 Gibbins 2001, 288; Nantet 2020c, 76-80; Parker 1992a, Figures 3-5;
Strauss 2013.

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

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

149 Manning 2018, 257-9; Wilson 2011b, 33-9.
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this study, but always after a thorough scrutiny of their
reliability as evidence (see Chapter 2 and Appendix I).
These tables predominantly include data that can be safely
confirmed by research, with the necessary indications of
their accuracy; all statistics are considered with a certain
degree of reservation and different scenarios are suggested.

Similar to shipwrecks, ancient Mediterranean harbours,
including the two case studies, have been preserved and
excavated to various extents. 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, something
often difficult due to the lack of datable finds. 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 Delos, where the
harbours and their commercial functions are incorporated
within the city’s urban fabric.!>® The current research,
however, considers each harbour and its hinterland as an
integrated space and avoids drawing boundaries between
harbour and non-harbour urban areas. This reflects the
conceptualisation of harbours as an extended unified space
that comprises 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 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. 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 related
hinterland.

Geomorphology

Equally important, and closely related to archaeological
data, is the harbour geomorphology, which fundamentally
influences the sites’ 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 become
submerged or silted.!> The thorough scrutiny of the

150 Duchéne et al. 2001; Karvonis 2008, 218-9; Zarmakoupi 2018a,
206-7.

31 Feuser 2020; Purcell 1996, 277-9; Reger 2016.

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

153 Marriner and Morhange 2007, 145-85.



geomorphology of harbours makes it possible to ‘go back
in time’, and 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 reliable information,
being based on solid data collected through field surveys
and interpreted through lab analysis. As, however, noted in
Section 1.3.5, the main problem with such datasets is, 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, bearing in
mind that their dating can vary greatly, depending on the
existence of stratified and datable material, like pottery
and organic remains.'*® Therefore, results of such surveys
should be thoroughly scrutinised and cross-examined in
relationship to archacological and historical data, and,
in some cases, their insufficiency to offer useable results
should be plainly acknowledged.

Climatic conditions

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 through
them, and the construction of specific protective works
around these spaces.'>® An important dataset regarding
the operation of the harbours studied here consists of
the predominant winds, and their frequency and strength
according to the season, as this is codified through wind
rose charts.

Written evidence

Written sources constitute another type of evidence related
to the scope of this investigation and provide information
on almost every aspect of ship and harbour form and
operation, especially during Greco-Roman antiquity.'>’
They belong to a wide variety of 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
very rare and often fragmentary, whereas their dispersal
is uneven (in Kenchreai, virtually no inscriptions survive
concerning the harbour or the settlement, whereas Delos
preserves abundant epigraphic material; see Chapter

154 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).

155 Marriner and Morhange 2007, 184.

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

157 Blackman 1982a, 79-80; Brandon et al. 2021, 11-36; Casson 1971;
Pomey and Rieth 2005, 53-5.
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3). On the other hand, most information on ships and
harbours comes mostly from historical, geographical, and
literary texts, which are 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 undertaken with caution and in, as much as
possible, combination with other written and mostly
with archaeological sources that can help to assess their
reliability. All original ancient texts have been included in
Appendix II of this publication, with translations inserted
in the footnotes or within the text.

Iconography

Iconography is another important 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, especially from the Imperial Roman
period, document harbours and vessels of different kinds,
shedding light on their parallel operation.' Despite
its richness, however, iconography 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 structures.'*° To this,
the trend of copying or creatively and often unrealistically
interpreting older sources should be added.'®! Although
the iconography of ships and of harbours has often been
confirmed by archaecological finds (e.g., the hull shape
of the Madrague de Giens shipwreck or the depictions of
the harbour of Kenchreai),'s? it should be considered as
a secondary source basically reaffirming 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 few exceptions, seldom
leave traces in the field,'®3 but are commonly part of
iconographical schemes (usually related to mythological
scenes), or appear in scenes related to the depiction of
harbour activities (e.g., the famous Torlonia harbour
relief; Figure 2.10).'% Although such iconography should

158 Dueck 2000, 44; Hornblower and Spawforths 1998, 692. 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).

159 On ship iconography see Basch 1987; Pomey and Rieth 2005, 61-8.
On harbour iconography see Boyce 1958; Picard 1959; Blackman 1982a;
Ugolini 2020; Zarmakoupi 2020.

160 Pomey and Rieth 2005, 61-8.

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

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

163 Votruba 2014, 13.

164 Blackman 2008b, 651; Felici 2019.
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be, as noted above, not taken as a 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 portrayed in their artwork.

Ehtnoarchaeology and historical parallels

One final 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 helpful in 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 and to the use of shallow
harbour basins without deep docks (e.g., a series of
photographs of small harbours of the Aegean in the first
half of the twentieth century; see Chapter 2). Such data,
despite their evident usefulness, should, nevertheless,
be approached not as actual documentation or survival
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.

165 For examples of such approaches, see Delano Smith 1979, 365;
Houston 1988; Votruba 2017.
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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
and the cargoes that were handled within their confines.
To fully understand this complicated relationship, the
first requirement is to comprehend the configuration and
typology of these ships, and the second is to understand
the methods they could and would likely employ when
using harbours and other coastal environments. This
chapter addresses these two fundamental issues.

2.1 Ship typology, tonnage, and draught

The division of ships into specific categories according
to various characteristics reflects their use and operation
and relates to their needs when using harbours. The
configuration, dimensions, and tonnage of ships, especially
of merchantmen, naturally affects their draught, which in
turn is the crucial factor that dictates the ability of a ship
to enter and use a harbour (Figures 2.1 and 2.2). 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 the two case-
study harbours to accommodate these vessels.

2.1.1 Merchantmen

Merchantmen (or round ships) played a fundamental role
in the development of the harbours discussed in this study,
as well as of other contemporary ones. The bulk of sea
traffic of the period consisted of various types of such
vessels sailing on various networks in the Mediterranean
and it was these ships and their cargoes that mainly
influenced the development of commerce and of their
related harbours.

Typology, dimensions, and tonnage

The first typology of round ships was based on their cargo
type. Written sources document dixadeg oitaywyoi or
whola ortnyd/ortaywys (grain ships), dlxdades oivaywyoi
(wine ships) and whoia L1bnye. or AiBoioyor (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

! On the term mloia aitnyd/oiraymyd, see Thuc.6.44.1, Dem.50.20 and
P. Cairo Zen. 59031. On the term dixddes oivaywyoi, see Pherecrates
143.4-5 and for whoia A16nya. or J16oAdyor, 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 term naves lapidariae, see Petr.Sat.117.12. Cf. Casson
1971, 169, n.4.
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carriers. Little can be, however, deduced on the actual
configuration of the ships of each category. References to
cargo vessels 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 Petronius uses the term navis lapidaria as
a metaphor for the burdens of hard work.? More explicit,
but rare, are references in inscriptions, which mention
stone carriers supplying building material for various
construction projects but give no further information (e.g.,
in the sanctuaries of Delos and 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 1, Table 1).° Concerning stone carriers,
which are quite common in the period studied, Russell’s
meticulous studies 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 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 for
animals, etc.) and, above all, to the experience of the crews
but not to the overall size, 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 travelling by sea towards the
great markets of the period, with harbours like Delos being
specialized in this form of trade®, information about the

2 Pherecrates, 143.4-5.

3 “You seem to think I am a beast of burden or a ship for carrying stones”
(Petr.Sat. 117.12; translated by M. Haseltine and W.H.D. Rouse).

4 1G, 112.203, B97; Rev.Phil.50.70.

3> 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 and Vittorio 2012,
146.

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

8 Strab.14.5.2; Kay 2014, 178-81, 200; Morley 2011, 210, 212; Scheidel
2011, 293-302; Triamper 2009, 20-8, 31.
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Figure 2.1. A comparison between the profiles of Hellenistic and Roman galleys and merchant ships in the Mediterranean

(drawing by the author).

ships that transported them is totally absent. No shipwrecks
remains, iconography, or written evidence documents the
size and capacity of such ships, or give any evidence for
any special type of ‘slave ship’.

The second, more explicit in terms of capacity and closer
to modern standards, classification of merchant ships
was based on their tonnage/capacity. Although little
evidence is documented 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 37
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 land”
(translated by the author).’

° IG, XII, Suppl. 348; Blackman 1995, 75-9; Launey 1933, 394-401; cf.
Grandjean and Salviat 2000, 53. The Thasos inscription’s original text
is as follows:

“[m\]olov pun [G]vérkew &v TOlg T®V . . py. . . TOD eV TPpOTOV EA([COM
9op]-
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The poor preservation of the inscription has caused a debate
on the ship tonnage of the second line; Launey and Casson
restored the number as 3,000 talents, whereas Blackman
argued that alternative numbers were also possible (2,000,
4,000, or 7,000 talents), although it is likely that the lower
ship tonnage would have been included first in the text.!?
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).
It does not, however, 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

[tov Gyov tplioy[A]iov ToddvTev, ToD <6&£> devtépo[v] éhdoom dyo[v]
mevia[K]io—

K ov] Ta[Aavto]v. 0 8 dv Tapd TadTa GvVEPVOTL, GTOTEIGHT® TEVTE
[oTo—

[tiipac] Tt worer mpn&avimv 8¢ <oi> émotdtotl. Gv 0€ Tt apu[e]iop]
neefol,

[6ikacaofov ot] drdroyor Tapd dikaoToilg avToig TV O¢ Kotadik[n]v
[mo]-

[podovimv t]o[T]g émotdtarg ol 8¢ Ekmpnéavimv. av 6 un knpiématfv,
av]-

[tol dpetdvim]v. v 8¢ ol dmdhoyot U Sikdc@vtot §j U TapaddGty T0ig
[émotdrtong, V]odkot Eotmoay Toig gicod]ov damordyolg . 4-5 .
[..c.8. .. tolg énfiotarar[c] Tovg mapd TO [Wi[eliopa dvéikovtag . 2-3.
] é0érov g — — — — — — — —
10 Blackman 1995, 77-9; Casson 1971, 171, n.23; Launey 1933, 398-9.
Cf. Nantet 2020c¢, 79
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an empirical formula based on the overall dimensions of
ships by using three examples: one of 768 amphorae (circa
7,680 modii or 58 tons); one of 1,920 amphorae (circa
19,200 modii or 95 tons); and one of 2,520 amphorae
(circa 25,200 modii or 144 tons).'! Although it cannot
be verified, it is possible that Hero chose his examples
following an established classification of merchantmen,
especially since two of his ships are close in capacity to
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.

Both the Thasos inscription and Hero avoid acknowledging
ships larger than 144 tons, although contemporary
shipwreck finds!? and written sources' firmly document
that such ships were not at all unknown. 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.'* Also in the Thasos inscription,
the decree is concerned with prohibiting ships of less than
130 tons from using a specific beach and not with the
maximum tonnage these could have overall.

These two important sources do not take into account a
more practical division of ship types, based on their rough
capacity as amphorae carriers.”> Ancient texts mention

1" «A 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. I do as
follows: I multiply the width with the hold depth; that makes 24 feet. I
multiply that with the length, that makes 576 feet. I 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. I multiply this with the hold depth of 7; that makes 4,200. I
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; I 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 Y Italian modii and that makes 19,200 modii.
This is the number of modii the ships contains” (Hero of Alexandria,
Stereometrica, 11.52; translated by the author).

12 The Antirhodos shipwreck that sank in the harbour of Alexandria
around the time Hero was born was a 250-ton merchantman (Sandrin
etal. 2013).

13 Philo of Alexandria during the 1st century CE regularly documents
ships with a capacity of 10,000 amphorae (myriophoroi): “For 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; translated
by F.H. Colson and G.H. Whitaker); “ships with a capacity of 10,000
amphorae full of cargo” (Philo, Plant.6.1; translated by F.H. Colson and
G.H. Whitaker). Cf. Pomey and Tchernia 1978, 235-7; Wallinga 1964, 5.
14 Tt is also possible that Hero 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.

15 Wallinga 1964.
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HVPLOYOpOL, LVPLogopToL, or uvplaywyoi (with a capacity
of 10,000 amphorae, or 350-500 tons); tpioyidiopdpor
(with a capacity of 3,000 amphorae, or 75—150 tons);
and yiliopopor (with a capacity of 1,000 amphorae, or
15-17 tons).'® The most common term is uvpioPdpog
(myriophoros in Latin), which appears regularly from the
5% 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 that would reach Rome through the Tiber,'
whereas the ytuo@odpog 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 wpvpropopor, pioyiliopopor, and
xiAiopopor 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 harbour
authorities or by mariners and shipbuilders.?! The only
direct evidence for such a nomenclature are 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 plain fact that
the a surviving cargo does not necessarily correspond to
the capacity of the vessel (overloaded, half-loaded ships,
or perishable cargoes are common in seaborne trade
throughout time)?*? render shipwrecks a rather insecure
source for any standardized division of ships according to
their tonnage (see also Section 1.4.3).

Based on a combination of data supplied by ancient
sources, shipwrecks, and previous studies on the subject,
an inclusive classification of ships according to their
tonnage and size has been adopted for the current study
(Tables 2.1, 2.2; Figure 2.3). This is largely based on two
divisions already suggested by Casson, Parker, Boetto,

16 For the term popiopdpoi/myriophoroi, pvpidpopror, and popioywyor,
see Thuc.7.25.6, 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 Aecternitatae Mundi 26.138. For the term
ioyihiopdpot, see D.H.3.44.3. For the term yidiopopot, see Dio Cassius,
56.27.3. Cf. Nantet 2016, 115-6, and Wallinga 1964, 3—6.

17 Pomey and Tchernia 1978, 233-7.

18 «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; translated by E. Gary).

19 “Besides 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; translated by E. Cary and H.B. Foster).
20 A similar division was established in later periods with the exclusive
use of barrels as capacity units in the Venetian navy (Lane 1992, 247).

21 Wallinga 1964, 18.

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



Table 2.1. A typology of merchantmen and service vessels during the Hellenistic and Roman period according to their tonnage

and dimensions

Ships and cargoes in the Hellenistic and Roman Mediterranean

Categories Capacity (tons) Length Beam Height from keel | Draught
(metres) (metres) to deck (metres) (metres)
Exceptionally large cargo ships 1,200-1,700 50.0-55.0 14.0 7.0 4.5
Myriophoroi 350-500 40.0 9.0-12.0 4.0-5.0 3.5-4.0
(10,000 amphorae
or 50,000 modii)
Large-capacity ships 170-300 21.0-40.0 8.0-14.0 3.7-5.0 2.0-4.0
(5,000 amphorae
or 50,000 modit)
Medium-capacity ships 75-150 15.0-30.0 4.0-8.0 2.0-3.0 1.0-2.3
(3,000 amphorae
or 20,000 modii)
Small-capacity ships 15-75 13.0-25.0 4.0-7.0 2.0-3.0 1.0-2.0
(1,000 amphorae
or 10,000 modii)
Very small-capacity ships <15 6.0-13.0 2.0-5.0 0.5-2.0 0.5-1.2

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)

Type Length (metres) Beam (metres) Area covered (square metres)
Large capacity ships 35.0-40.0 8.0-15.0 280.0-600.0

Medium capacity ships 18.0-30.0 7.0-9.0 125.0-270.0

Small capacity ships 14.0-25.0 5.0-7.0 70.0-175.0

Very small capacity ships 8.0-14.0 2.0-4.5 16.0-63.0

and Nantet.*> Casson and Parker divided ships into 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 and Nantet enriched
the division by adding the category of the exceptionally
large freighters of circa 1,200 tons and the myriophoroi
of 350-400/500 tons. The division of ships used here is
a combination of both approaches, with the addition of
a fifth category of smaller boats, using tonnage as the
main division criterion. 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 tons, or 3,000 amphorae); middle
capacity ships (75-150 tons, or 1,000 amphorae); and
small capacity ships (1575 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.

A final aspect of the merchantmen of the period studied is

23 Boetto 2010, Table 1; Casson 1971, 171-2; Nantet 2016, 139-42;
Parker 1992b, 89.
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their actual dimensions which, along with their draught,
greatly influenced handling inside harbours. Few written
sources document the length and the width of ships instead
of tonnage; Lucian, in his description of the Isis mega-
freighter documents the dimensions of the ship;?* Hero, in
his calculations of the tonnage of various ships, reports the
basic dimensions of two of the ships he describes;?’ whereas
in one papyrus of the 2" century BCE, the dimensions
of a Nile kerkouros are given (for a detailed list of the
dimensions of various types of vessels see Appendix I).2
Therefore, the majority of the data comes from shipwreck
finds. In Table 2.2, the basic dimensions and area ships
of various categories covered, according to written and
archaeological evidence, are given. It should be noted that
the overall space occupied by ships calculated here does
not correspond to the ovoid area normally covered by a
ship but is the product of the multiplication of each ship’s
width and length, creating a theoretical rectangle. This is
done on the one hand because the exact shape of each ship
in top view that corresponds with its maximum dimensions
would be variable and difficult to calculate with precision
and, on the other, because it is considered that even if ships
would fit tightly and nearly touching each other inside any

24 Luc.Nav.5-9.
25 Hero, Stereometrica 1.53; 11.50
26 P.Cairo Zen.59054.
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Figure 2.3. A comparison of the dimensions of the forms of the main categories of merchantmen in Hellenistic and Roman

times (drawing by the author).

harbour basin, the areas left around them would make little
difference. Naturally, ships of greater tonnage covered a
larger area compared to smaller ones, with a more-or-less
stable ratio of about 1:3 between length and beam.

Draught

The issue of draught is an important one when discussing
the relationship of ships with harbours and coasts, since
the naturally decreasing water column depth of these
environments is, in relationship to each ship’s draught,
what dictates the latter’s ability to enter and use a harbour
basin or to even approach a coast. Written sources of
the period studied offer minimum data on the draught of
contemporary merchantmen.?’” Hero, in his meticulous
calculations makes no mention to their draught, as
discussed above. Athenacus mentions the inability of
harbours to accommodate the massive Syracusia freighter
around 240 BCE, but does not document its draught.?
Strabo also reports on the great depth of certain harbours
(the term ayyiBabic = very deep is used)?® but, again, no

27 Arnaud 2005, 46-50. Cf.Nantet 2016, 223.
28 Ath.5.209.
2 Str.6.4.1.
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mention is made to the actual draught of ships. Evidence
comes primarily from shipwrecks. Although in certain
cases, draught has been calculated with precision and
using mathematical methods (e.g., the Cavaliére ship),?°
in many other instances the empirical formula has been
used, according to which the draught of a fully loaded
ships was approximately 2/3 of its overall deck-to-keel
height.3! Such measurements represent an ideal scenario
in which the ship is neither dangerously overloaded nor
partly loaded, something that is difficult to distinguish
in the archaeological record, with cargoes comprising of
perishable material, or having been salvaged or pillaged in
antiquity and modern times.*

The draught of Hellenistic and Roman merchantmen was
as variable as their size and tonnage described above.
Exceptionally large merchantmen, like the 2™ century CE
Isis, could reach a draught of about 4.5 metres,*> whereas
myriophoroi like the Madrague de Giens had a draught of

30 Charlin et la. 1978, 84-9.

31 Liou et al. 1990, 260—4.

32 Pomey 1982, 139; Tchernia et al. 1978, 29-31.
3 Casson 1971, 186-8.
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3.5-4.0 metres (Figure 2.2).3* Accordingly, large capacity
vessels, such as the Mahdia shipwreck, would reach a
draught of 2.0-4.0 metres, although shipwreck data for
this category is scarce.>> Ships of medium capacity, like
the Bourse de Marseille and the St. Gervais 3 ships, had
a draught of 2.0-2.5 metres,*® and ships of small capacity,
like the Kyrenia or the Cavaliére shipwrecks, had a draught
of 1.0-2.0 metres.’”

Evolution

Another important aspect concerning the merchantmen of
the period discussed is their evolution. Due to the increase
in the volume of trade in the Roman period, and especially
during the Imperial period and the Pax Romana, it has
been firmly suggested by various scholars in the past that
Roman merchantmen were in their majority larger than
their Hellenistic predecessors.*® According to this view,
ships of greater tonnage played a more important role in the
commercial networks of the period, something reflected
to their elaborate appearance, as this is documented in
contemporary art (Figures 2.4, 2.5, and 2.10). A closer
look at the evidence, however, paints a different and more
complicated picture.

Before the beginning of the Hellenistic period and
although certain larger ships did exist (e.g., the 130-ton
Alonissos shipwreck from the late 5% century BCE),*
the majority of Mediterranean merchantmen remained
relatively small, no more than 15.0-20.0-metres long, with
an average capacity of 20-30 tons, as indicated by various
shipwrecks.* Due to their small size, light construction,
and limited tonnage, these ships had a draught of no more
than 1.5 metres, even when fully loaded. According to the
scarce shipwreck evidence from the 3" century BCE, there
seems to have been no evident rise in ship dimensions and
tonnage during this period.*! The shipwrecks of Kyrenia
(310-290 BCE), Serce Limani (280-275 BCE), and of the
Hellenistic ship of Pisa (2" century BCE) were no more
than 15.0-metres long and 4.0-metres wide, with a draught
of about 1.0 metre.*> Iconography offers no clues about
the merchantmen of the period, being almost exclusively
focused on galleys.*® A Roman decree of 215 BCE
documents the exclusion of senators from owning any
seagoing ship of more than 300 amphorae (circa 15 tons),

Pomey et al. 1978, 102-7.

For the Mahdia ship, see Hockman 1994, 55, 57-9.

Gassend 1982, Figure 85; Liou et al. 1990, 258—64, Figure 137.
Charlin et al. 1978, 84-9; Stefty 1994, 42-59.

Casson 1971, 172-3; Pomey 2011, 48-9; Rougé 1966, 66—72.
Hadjidaki 1996, 588.

Porticello (415-385 BCE): 16—17 m long, 30 tons (Eiseman and
Ridgway 1987, 13). Ma’gan Mikhael (c.400 BCE): 13.5-metres long,
23 tons (Kahanov 2003, T.31). Cf. Gibbins 2001, 283—8; Nantet 2016,
116-7.

41 Nantet 2020b, 4.

42 Kyrenia: Steffy 1994, 42-59; Serge Limani: Pulak et al. 1987; Pisa:
Bonino 2003, 183-221.

4 Basch 1987, 337-94. Amongst the ship graffiti preserved on the walls
of the houses at Delos several round ships are depicted, along with many
galleys (Basch 19867, 373—-80). Unfortunately these images are not only
too stylized and crude to offer adequate information on the size of these
ships, but they are also difficult to date (see 3.1)
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but this could have been an exaggerated measure of the
Roman republic against the enriching of public servants
and not corresponding to reality.*

This evidence 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 2.3).% 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 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, although not documenting any medium
tonnage for contemporary ships, suggests that ships of
130 tons were numerous enough to have a special area of
the harbour assigned to them. This data indicates that a
substantial part of the seagoing ships of the period were
ships of medium capacity (Tables 2.1, 2.3). The lack of
shipwrecks of this tonnage could be accidental, or caused
by the fact that many such ships were grain carriers, their
perishable cargoes of sacks of grain having disintegrated,
making both the preservation of wood and the actual
location of such shipwrecks difficult.

Concerning ships of large capacity and myriophoroi (150—
500 tons), little evidence exists for their use during the
Hellenistic period, although they are mentioned by earlier
classical sources, such as Thucydides.*® Both written
evidence and shipwreck data do not document any ships
of this size, with the possible exception of the 208/7 Attic
inscription documenting a grain cargo of 330 tons (Table
2.3). This is an indication that ships of this size were not
common in the Aegean and the Mediterranean in this
period, although some were built. An exceptionally large
vessel (circa 240 BCE) was the famous grain freighter
Syracusia,*’ which, according to Athenaeus, had a capacity
of 1,700 tons and could not be accommodated (the author
uses the term déyeoBau, “to be received”) by any of the
contemporary harbours and was put on display after its
maiden voyage.*® According to its tonnage its draught
must have been no less than 4-5 metres. The inability of
this unique ship to enter harbours clearly indicates that it
was totally unfit for any practical use and no more similar
vessels were constructed.

4 Liv.21.63.3.

4 Casson 1971, 183—4.

46 Thuc.7.25.6; Ctesias, Indica 6. Cf. Nantet 2016, 115-6 and Wallinga
1964, 3-6.

47 Ath.5.37, 5.206-9. Cf. Casson 1971, 185-6.

4 “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; translated by S. Douglas Olson).
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A

Figure 2.4. A merchantman under sail. Relief from the tomb of Naevolia Tyche, Pompeii (c.50 CE; Basch 1987, Figure 1018).

The gradual conquest and pacification of the Aegean, the
East, and, eventually, of the whole of the Mediterranean
by the Romans resulted in substantial changes to the
maritime economy and commerce.*’ These changes began
to be evident in shipwrecks from the end of the 2" century
BCE.* The Spargi wreck in Sardinia (120-100 BCE) is the
first known shipwreck with a capacity of 200-300 tons.!
The myriophoroi of Albenga and Madrague de Giens
shipwrecks (Appendix I, Table 1) followed in the first half
of the 1% century BCE.3 This boom in the sizes of ships is,
however, limited to a specific period and geographic area
(southern Gaul and the Ligurian Sea) 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 circa 30 metres, and a capacity of
250 tons (Punta del Francese, Saint-Tropez, Torre Sgarrata
and Marzamemi I; Appendix I, Table 1).

Despite their relative scarcity in the archaeological record,
however, large ships continued to be built, according to

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

30 Pomey 2020, 32-40.

3! Gianfrotta and Pomey 1981, 339; Nantet 2020c, 83.

32 Pomey and Tchernia 1978, 233-5.

53 Nantet 2016, 139—42.
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written evidence. Scaevola’s Digest mentions ships of
350 tons in the in the second half of the 2" century CE,**
whereas in the same period the Isis ‘mega-freighter’ of
1,200 tons described by Lucian and almost certainly other
similar ships were sailing the Mediterranean.>> A sea-
going ship of 511 tons travelling from Ostia to Alexandria
is also documented in a 2" century CE papyrus from
Egypt.* The lack of large-capacity 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 not as favourable
as they have been in the west, particularly in southern
France (see Section 1.4.3).>” The Antirhodos shipwreck,
a beamy freighter of 250 tons, dated to the end of the 1%
century BCE or the beginning of the 1% century CE, as

4 “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; translated by S.P.
Scott).

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

%6 P.Bingen 77. Cf. Nantet 2016, T.38

57 Boetto 2012, 153; L’ Hour 1997, 161; Russell 2013a, 112, n.89;
Wilson 2011b, 40.
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Figure 2.5. A merchantman under full sail. Sarcophagus relief from Sidon (mid-1° century CE; Basch 1987, Figure 1031).

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 to satisfy the supply
of Rome with grain.’® Furthermore, it has been reasonably
suggested that the development of harbour networks in
areas like the Tyrrhenian Sea and southern France made
travels safer and caused a drop in the number of shipwrecks
(see Chapter 4).>°

A series of shipwrecks, as well as written evidence, on the
other hand, document the firm continuity of small- and
medium-capacity ships, the “backbone of ancient maritime
commerce”.%° Shipwreck data show that small-capacity
merchantmen continued to have the dimensions, tonnage,
and draught of their predecessors of the Hellenistic period
(Appendix I, Table 2). Thus, according to the evidence, a
linear development from merchant fleets of small capacity
vessels to fleets of medium- or large-capacity ships in the
Roman period is not present.! The majority of vessels
continued to be of small capacity, operating alongside
fewer larger vessels, some of great tonnage (e.g., the
Isis). Both types of ships, however, as will be discussed

38 Fitzgerald 1995; Nantet 2020c, 84; Sandrin et al. 2013.
59 Robinson et al. 2020, 103—4.

%0 Gibbins 2001, 294-5.

o1 Wilson 2011b, 39
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in Chapter 4, played an equally important role in the
development of contemporary harbours, each contributing
in a different manner, according to their different tonnage
and cargoes.

Even though the dimensions and tonnage of merchantmen
do not change considerably from the Hellenistic to
the Roman period, their construction and seamanship
technology does exhibit such change. Shipbuilding
techniques gradually perfected the prevailing mortise-and-
tenon technique, which allowed for the construction of
larger and sturdier hulls that were faster and more efficient
due to the use of prefabricated parts and the move towards
skeleton-first techniques.®? Similarly, the ships’ equipment
developed considerably with the use of new types of
anchors and sails, ships’ boats, gangplanks, and sounding
weights.®* Thus, the merchantmen of the Hellenistic, and

%2 On the construction methods of Hellenistic and Roman ships, see
Beresford 2013, 11-2; Pomey 2011, 22, 40-53; Steffy 1994, 40-77. On
the evolution of shipbuilding technology, see Olaberria 2014, 355-61,
364-6 and Pomey and Rieth 2005, 168-9.

% For the anchors used during the period studied, see Haldane 1990;
Kapitin 1984; Perrone Mercanti 1979; Votruba 2014. For the evolution
of sails, see Arnaud 2011a, 152; Beresford 2013, 123-4; Whitewright
2011a, Figure 6.2; 2017, 228-30. For ship boats, see Casson 1971, 248—
9. For gangplanks, see Basch 1987, Figures1031, 1035, 1043, 1045. For
sounding weights, see Beresford 2013, 198; Oleson 2000; Wilson 2011b,
45-61.
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Table 2.3. A list of grain cargoes donated to various Greek cities during the Hellenistic period (based on Casson 1971, 183—4)

City Date Amount References
Medimnoi Tons
Delos 1%t half of 3" century BCE 500 20 1GX1.4.627
Ephesus circa 300 BCE 2,333 95 Syll.3 354
Delos 179 BCE 2,800 115 ID 442A 100-105
Samos End of 4% century BCE 3,000 120 SEG 1361
Athens circa 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 circa 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

especially of the Roman period in the Mediterranean had
considerably advanced sailing abilities, and could employ,
as discussed in detail in Section 2.2, various techniques
for using harbours and coastal environments with safety
and efficiency.

The issue of the average ship and tonnage

One of the basic questions related to 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 question in relation to
this study is straightforward; the larger the majority of
ships were, the greater the depth and size of the harbours
they visited would have to be, as well as the quantity of
resources that would have to be invested to construct and
maintain such harbours. In other words, would the rise in
the number and average tonnage of merchantmen instigate
the construction of more elaborate harbours or, vice-
versa, would the construction of such harbours cause the
construction and employment of even larger vessels in the
commercial networks of the period?

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 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
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 also Section 4.5). A more thorough scrutiny
of the data discussed above shows, however, that this

64 Casson 1971, 170-3; Rougé 1966, 415-21.
65 Archibald 2005, 10.
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interpretation is far from certain. As already discussed,
the first shipwreck of more than 200 tons is dated around
the end of the 2" century BCE (Spargi), followed by the
first bulky myriophoroi (Appendix I, Table 1). The latter
were, however, not only few in number, but they were also
a phenomenon limited to a specific geographical area, the
western Mediterranean, and to an equally specific temporal
period (early 1% century BCE), related to the relatively
short-lived exchange network of enslaved people and metal
from Gaul with wine from Italy.%

Written sources give equally inconclusive evidence; as
already shown, references to ships of over 150 tons are rare
and span from the 5" century BCE to the 1% century CE,*’
whereas 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, it is
impossible to ascertain their actual tonnage. According to
the conventions of contemporary art, human figures are out
of scale and oversized, whereas the elaborate decoration,
various pieces of equipment (gangplanks, boats, etc.),
and the presence of two masts cannot be considered firm
evidence on the tonnage of the vessels portrayed.®

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 ships of medium to small tonnage. These
not only constitute the majority of vessels discovered by
archaeological research (6 ships of medium and 30 ships

% Nantet 2016, 122-3; Tchernia 2011, 87-8.

7 Wallinga 1964, 3-5.

8 Houston 1988, 556-60; Leidwanger 2020, 48-9; Nantet 2016, 148-9.
% Basch 1987, 1018-62. Foresails had been evidently used in smaller
ships like the 17-metre long Saint Gervais 3 (Beltrame 1996, 135) or
a 13-metre long merchantman recently discovered in the Black Sea
(Whitewright 2018).
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of small capacity against 2 myriophoroi and 9 ships of
large capacity in the catalogue compiled for this study;
Appendix I, Tables 1-3), but also appear more regularly in
written sources. Wallinga and Houston, the former using
historical parallels from the seventeeth- and nineteenth-
century harbour registries, suggested that 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 to 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 ‘great
trade’ of the period.”! As shown above, written sources
clearly ignore the existence of such a thing as a ‘regular’
or ‘average’ merchantman, opting for divisions based on
tonnage, cargoes, and use. In the case of the Thasos harbour
inscription, nothing suggests that the ships mentioned
were in any way more common than others and, in the
case of Hero’s calculations, he most likely used the ships
available to him but no mention of anything ‘average’ or
‘regular’ is made. Moreover, no regulations were ever
issued by contemporary authorities to control the size
ships had to be to take part in any trade network, as 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 ships, their name referring to the word
uopror (10,000), easily recognisable by Greek-speaking
readers in the whole Mediterranean world.

Shipwrecks offer equally inconclusive clues about
any conformity of tonnage. Despite their similarities
in construction methods and forms,”® no shipwreck is
identical to the other. This can be associated with the
conditions under which these ships were built. Contrary
to galleys (see Section 2.1.2 below), 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.”
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Houston 1988; Wallinga 1964, 27.

Rougé 1966, 415-21; Wilson 2011b, 54-5.
Lane 1992, 247.

Pomey and Rieth 2005, 164.

4 Harpster 2017, 62.
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2.1.2 Galleys

Galleys, or long ships, formed the second great category
of seagoing vessels that were used during the period
studied. The large naval fleets of the Hellenistic kingdoms,
Carthage and Rome, moved around the Aegean and the
Mediterranean, and took part in various operations,
clashing and transporting troops. Galleys developed into
increasingly bigger ships, which, however, had a relatively
small impact in the operation of harbours, as will be shown.

Typology and evolution

The classification of galleys during the period studied, as
well as throughout antiquity in general, was primarily based
on their rowing crew and its arrangement on board and,
only secondarily, on their use. A long list of names, often
obscure, contradictory, or even obsolete, survives in the
written record of the period.”” Most written sources of the
period divided galleys according to the number of oarsmen
they could accommodate on each cluster of superimposed
banks per side, with a variety of terms: bireme, trireme,
tetreres, penteres etc., or dixpotog (with two superimposed
files of oarsmen), zpixporog, etc. Although fives to sevens
were the most common types appearing in written
sources of the Hellenistic and early Roman period,
eights, nines, tens, and even fourteens and fifteens were
not unknown, though in considerably smaller numbers.”®
An even greater number of names appears for smaller
units, describing the number of rowing files (e.g.,
dikporog); their total number of oarsmen (e.g., triakonter/
prokoviopog, i.e. with 30 oarsmen); or distinguished
by their use as xatdoxorog/speculatoria (spy and
reconnaissance boat).”’

A steady increase in galley size and number of
crewmembers, especially of oarsmen, is evident as
the Hellenistic period progressed. Ships larger than
triremes (fours) were already common by the beginning
of the period and the rising military antagonism of the
Hellenistic kingdoms triggered the construction of much
heavier vessels.”® Soon, the main ‘ships of the line’ were
fives, sevemns, or nmines, replacing triremes or smaller
ships, which, however, survived in auxiliary services and
in pirate fleets. Certain exceptionally large galleys were
built, like the Agoviopopog of Lysimachus (circa 280
BCE)” or the teooapaxovtipng (‘forty’) of Ptolemy 1V
(circa 215 BCE).% According to the written evidence,
both ships were more than 110.0-metres long, whereas
the teccapaxovtipng was apparently a unique gigantic
catamaran.! Much like the contemporary Syracusia
freighter, these were rare and prestigious ships, too few to
have any considerable impact in contemporary ship traffic
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Morrison and Coates 1996, 260-77.

Morrison and Coates 1996, 272—4.

Casson 1971, 97—-147; Morrison and Coates 1996, 255-77.
78 Murray 2012, 3—-12; Pomey 2020, 28.

7 Memnon, History of Herakleia 8.

80 Ath.5.37.

81 Casson 1971, 108—16.
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and harbour operation, unfit for much practical use, and
difficult to man and handle.*?

The large polyreme fleets of the Hellenistic and early
Roman period gradually lost their importance, and the
number of big ships decreased steadily.’3 After the sea
battle of Aktion in 31 BCE, the last conflict of big fleets
in the Mediterranean and the establishment of the Pax
Romana by Augustus, the great fleets of Rome shrank into
small squadrons comprised of triremes or biremes, with a
few larger, mainly of ceremonial use, flagships, all vessels
mostly employed as police vessels.’* As galleys grew
smaller and fewer, their impact on ship traffic and harbour
operation became equally small, and it is not surprising
that little certain archaeological evidence exists on the
naval bases (navalia) of the Roman fleets of the Imperial
period.®

Size and draught

The basic evidence for the size of galleys of the period
comes from written sources, since little has survived in the
archaeological record.® It is due to the meticulous studies
and calculations of Morrison and Coates, who based
their reconstructions largely on basic rowing ergonomics
and the mechanics of wooden shipbuilding, that a rather
clear image on the size and configuration of the galleys
of the period studied exists (Table 2.4; Figure 2.6).%
Oared vessels had important limitations concerning their
size and draught compared to round ships. They had to
remain light and slender vessels, with a low freeboard
and draught to allow the efficient use of oars and allow
for speed and manoeuvrability, essential elements of
every military vessel.®® On the other hand, their length
and beam could not exceed certain dimensions due to the
practical structural limits of a wooden hull (an extremely
long vessel would have collapsed under its own weight).%
Thus, even the heavier galleys (sixes and sevens) would
not exceed a length of 45.0 metres and a beam of 8.0
metres. And, despite the fact that larger units had a heavy
rowing and fighting crew that added considerably to
their displacement (a seven had a displacement of about
133 tons while a trireme of just 48), the design of their
long and slender hulls rendered their draught small. It has
been calculated by Morrison and Coates that none of the

82 Tt 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).

8 Murray 2012, 246-9.

84 Rankov 1995, 78.

85 Blackman 2008a; Blackman and Rankov 2013, 30-54.

80 Archaecological evidence for the construction and configuration
of Hellenistic and Roman oared vessels comes from the few wooden
remains inside the Athlit ram (Linder 1991, 6-39), the remains of
Marsala II Punic galley (Frost 1981, 265-6), as well as from the recent
ram finds from the Egadi battle (Royal and Tusa 2019; Tusa et al. 2021).
Concerning the Marsala I shipwreck, which has been considered a Punic
merchant galley (Frost 1981, 262), recent studies have casted doubt over
the original configuration of the ship that could have also been a round
ship (Polakowski 2020).

87 Morrison and Coates 1996, 279-331, Appendix D.

88 Coates 1995, 127-8.

89 Morrison and Coates 1996, 327-8.
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operable galleys of the period had a draught of more than
1.5.0 metres, which would become even smaller when the
crew disembarked and all equipment (rigging, supplies,
etc.) was unloaded to be stored and maintained on land.

2.1.3 Harbour vessels

A special type of ship that is well known through written
evidence, archaeological finds, and iconography are harbour
vessels, used predominantly for the loading/unloading,
towing, and piloting of merchantmen. These played a crucial
role in the operation of Hellenistic and Roman harbours.

Typology

Ancient written sources of the period studied document
a long series of small vessels and skiffs,” but not all of
them can be safely related with the operation of harbours,
since small vessels can have a versatile use in the coastal
environment. There are, nevertheless, specific types
documented that were clearly harbour vessels. The generic
term for them in Greek is oxden vVanpetika (service
vessels),”! with the equivalent scaphae, levamenta
(lighters), and lenunculi (skiffs) in Latin.”?> Another type
of ship commonly mentioned in connection to harbours
is the épdlkiov or épolxic (tugboat)®; it is, however,
difficult to establish whether this was a special vessel or
just a regular boat or even the ship’s boat that was used
for such operation. The navis codicaria (or caudicaria),
a special barge used for transporting goods from Ostia to
Rome through Tiber, is also recorded by Seneca.’* Three
of the ships discovered at Fiumicino, near Portus (Ships
1, 2, and 3; 4"-5" century CE),” as well as a series of
representations in mosaics, frescos, and reliefs have been
identified as caudicariae (Figure 2.7).%

Another type of harbour vessel identified through
iconography and archaeological finds is the horeia. This
particular type of small vessel is identified by its unique
transom bow, appearing in various iconographical
sources of the Roman Imperial period,”” while its name
is documented at the Althiburus 3™ century CE mosaic
from Tunisia.”® Four ships bearing the transom bow have
been discovered in the harbours of Naples (Ship C, circa
100 CE), Toulon (Ships 1 and 2, late 1% century CE) and
Ostia (Isola Sacra 1, circa 200 CE).” The discovery of
these vessels within harbours, their small size, and their
transom bow configuration show that these were ships use
predominantly in harbours (Figure 2.8).

9% Casson 1971, 329-43.

o Str.5.3.5.

92 Casson 1971, 336; 1965, 32-3.

% Plut.Pomp.40.5; Ath.5.208f; Philostr. V4 4.32; Ach.Tat3.4.1. Cf.
Casson 1971, 248, n.93.

9 Sen.Brev.Vit.13.4.

% For a full bibliography on the ships of Fiumicino, see Boetto 2006;
2008; 2010, 115-120.

% Boetto 2008, Figures 31-4; 2010, Figure 8.

7 Basch 1987, Figures 1064-9.

% Casson 1971, Figure137.

9 Boetto 2009; Boetto et al. 2009, 466—8; Boetto and Poveda 2014.
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Table 2.4. A comparative table of the sizes and tonnage of various galleys of the Mediterranean (according to Morrison and
Coates 1996, Appendix D)

Categories Date o~ -
£ = £ 2
) qé 5 bt
g = - |22 |E el
S2 | § ETE |EE z =
Z5 | § SEE|2E |3 EE
as 2 REE |BE = 8 E
Trireme 400 BCE 48 40.0 3.7 5.6 3.6 1.1
Early “five” 400 BCE 100 45.0 5.2 6.4 4.4 1.5
“Four” 300 BCE 60 37.0 4.6 5.6 34 1.3
“Five” 100 BCE 110 45.0 53 7.0 4.4 1.5
“Six” 100 BCE 125 47.0 5.7 7.5 4.8 1.5
“Seven” 100 BCE 133 47.0 5.7 7.5 4.8 1.5
“Five” 50 CE 125 45.0 5.7 8.2 4.6 1.6
Liburnian 100 CE 14.5 20.0 3.0 39 2.8 0.76
Hemiolia 300 BCE 14 24.0 2.7 4.3 0.78
Trihemiolia 300 BCE 41 35.0 4.0 5.8 35 1.1
Marsala Punic galley (liburnian?) 241-235 BCE 35.0 4.8
Trireme %illl' | ||i
c.400 BCE
Hemiolia ( ‘
¢.300 BCE
Trihemiolia
¢.200 BCE
“Four” (tetreres)
¢.300 BCE
“Five" (penteres)
¢.100 BCE

“Six” (hexeres)
c.100 BCE

o ———
¢.100 CE
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Figure 2.6. A comparison of the dimensions of the forms of the main categories of galleys in Hellenistic and Roman times
(drawing by the author; based on Morrison and Coates 1996, Figure 76).
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Size, tonnage, and draught

According to the archaeological data available, and as
one would expect for ships used in harbours, most of the
harbour vessels had a small size and tonnage. The horeia-
type vessels were all small or very small capacity (the
biggest was Naples C, with a length of 13.5 metres and
with a possible tonnage of no more than 21 tons).!% The
tonnage of the horeiae was also limited by the need to
maintain free space for oarsmen in case they employed oars,
as iconography suggests and as their use inside harbour
basins demanded. The Fiumicino caudicariae (Fiumicino
1 and 2) were bigger (50 and 70 tons, respectively), but
still fell within the category of ships of small capacity.'?!
Draught was naturally small, and it is calculated that it did
not surpass 1.57 metres (Fiumicino 2), with the horeiae
having an even smaller draught, particularly due to their
relatively flat bottoms.'??

2.1.4 Special cargoes and vessels

Beyond the all-purpose merchantmen of the period, which,
as shown above, were used for a variety of cargoes and
presented similar dimensions and characteristics, certain
types of ships carried specific cargoes and whose use and/
or configuration marks them as important categories as they
played a significant role in the operation of contemporary
commerce and, subsequently, harbours. These were the
stone carriers and the dolia ships.

Stone carriers

Stone and marble carriers became increasingly common and
important in commercial networks of the Mediterranean
and the Aegean by the late Hellenistic and especially the
Roman Imperial period.!®® With the needs of cities or
sanctuaries rising considerably due to grandiose projects
funded by the Hellenistic kingdoms and later by Rome,
stone carriers became important in contemporary ship
traffic and this is verified by the number of shipwrecks and
the variety of cargoes transported.' Although most of the
stone and marble cargoes known come from the western
Mediterranean and Southern Italy, they are present in the
Aegean too, related to the exploitation of local quarries,
which provided good-quality material for contemporary
buildings.!%

Ancient written sources often refer to stone carriers
as mloia MiBnya or AiBoldyor (stone ships) in Greek,
with the equivalent naves lapidariae in Latin,'% but
unfortunately do not document their size and tonnage and
it is shipwrecks that provide this information. According

100 Boetto et al. 2009, 467; Boetto and Poveda 2014, 64.

101 Boetto 2008, 55.

102 Boetto 2008, 55; 2009, 290—1.

103 Casson 1971, 169, n.4.

104 Russell 2011; 2013a, 114-8; 2013b.

105 Russell 2013b, Figure 1.

196 On the term mloia MOnyd or Jifoldyor, see P. Cairo Zen. 59172.6.
On the naves lapidariae, see Petr.Sat.117.12, Cf. Casson 1971, 169, n.4.
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to Russell’s studies and catalogues, ' stone carriers of the

Roman Imperial period varied from ships with a length
of more than 40 metres (e.g., the Capo Granitola A ship)
to much smaller vessels, with a capacity of less then 50
tons, which also formed the majority of stone carriers
discovered.'®® What is equally important is the fact that
nothing in their construction differentiates them from
other seagoing vessels.!”” As already noted, a certain
degree of specialization did most likely exist, particularly
for cargoes requiring careful handling, like stone and
marble, and would have mainly been related to the internal
arrangement of ships (supports for heavy cargoes, large
openings on decks, etc.), and above all to the experience
of the crews but not to the overall construction and form
of the ships.!1°

The dolia ships

Towards the end of the 1% century BCE, the dolia ships
appear. According to a number of shipwrecks located
in the western Mediterranean they all belonged to the
category of small vessels, with a length of 18.0 to 20.0
metres, a beam of about 6.0 metres, a capacity of about 60
tons and an estimated draught of 1.5 metres.!!! Although
their size was not great, they could transport nearly double
the amount of liquid products than amphorae-carriers
of similar size, due to the use of the dolia containers.!!?
The known dolia shipwrecks present certain construction
features, mainly a relatively flat, box-like open hold, ideal
for the accommodation of their cargo. Unfortunately,
no dolia shipwrecks have yet been discovered in the
Aegean or the Levant, and the possibility that such
ships operated there during the Roman period remains
unknown.

2.2 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 diverse and often unfriendly
coastal environments. The development of ships and
seamanship during the Hellenistic and Roman periods in
the Mediterranean allowed the use of a variety of methods
and techniques of approaching and using harbours.

2.2.1 Anchoring

Archaeological evidence on ship anchoring is relatively
scarce, since anchor finds can be accidental and not easily
related to specific anchoring practices and can also come
from their use for the attachment of other devices, such

107 Russell 2011, 145-7, Table 8.1; 2013b, 349-51, Table I.

108 Russell 2011, 146, n.35.

109 Russell 2013a, 129-31; 2013b, 350; cf. Beltrame and Vittorio 2012,
146.

110 Mackinnon 2006, 12—4; Russell 2013a, 130—1.

1T Marlier and Sciallano 2008, 120.

112 Dell’ Amico 2011, 70; Marlier 2008, 170.
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Figure 2.7. Sarcophagus relief from Salerno, depicting a caudicaria unloading her cargo (late-3"¢ century CE; drawing by the

author, based on Theiss 2017, Figure 5).
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Figure 2.8. Plan of the wooden remains of the horeia-type ships discovered in Naples (top) and Toulon (bottom; Boetto 2009,
Figuress 3, 4).

as pontoons, barges, floating bridges, or fish traps.'!? important evidence on the operation of harbours when
Nevertheless, large anchor assemblages found in and  they are studied in a meticulous and coherent way (e.g.,
around ancient harbours and anchorages, can offer  Alexandria or Ashkelon).''* Shipwrecks also provide

114 Belov 2015, 55; Empereur and Soukiassian 2015; Galili et al. 2010;
113 Votruba 2014, 70-1. Tzalas 2015.
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solid data on the use of anchors, at least concerning their
numbers and types, and several ships have been found
with their whole anchor gear still in place!'3, although they
are not often related with organised harbour use, but with
accidents and emergency anchoring.

A great number of Hellenistic and especially Roman
anchors of various types are known from archacological
finds and mariners could choose from a variety of types and
sizes.!' Most of the anchors of the period were wooden
anchors, with lead or stone stocks, a type known since
the archaic period, whereas iron anchors with wooden
stocks, as well as fully iron ones, were introduced in the
Hellenistic period."'” Two-armed anchors were common,
although one-armed ones were also used. As suggested by
shipwreck evidence and a reference in the Acts concerning
Saint Paul’s shipwreck, large ships would normally carry
three to six anchors (although examples of ships with eight
or nine anchors are known), one of them often referred to
as “sacred” and used as the ship’s last resort when other
anchors were lost.""® This must have been a common
occurrence, since the use of chains instead of ropes was
most likely unknown in the Mediterranean.!!® Mishandling,
or misappropriation, could also occur. 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.!?!

Although shipwrecks provide numerous examples of
anchors, they provide little safe evidence on their use,
since it is never known whether the anchor assemblages
discovered represent the entire number of anchors of a

115 Votruba 2014, 148-52.

116 For general information on Mediterranean anchors of the Hellenistic
and Roman period, see Kapitan 1984, Haldane 1990, Perrone Mercanti
1979, Votruba 2014.

17 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).

18 Acts, 27.29-32. For the four or five anchors of the Mahdia shipwreck,
see Merlin 1909, 667—8 and de Frondeville 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
and 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.Il and Parker 1992a, n0.960. On the “sacred
anchor”, see Pollux, 1.93, Plut.Cor.32.1, Luc.J.7r.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.

119 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, 1n.108). Caesar reports this as something exceptional, indicating the
chains were not used at all in the Mediterranean.

120 «“QOur 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;
translated by A. FitzGerald).

12 PLond. 1164h. Cf. Casson 1971, 258.
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ship, or whether anchors found on the seabed around
shipwrecks did actually belong to the specific ship
and were cast before its loss. Thus, written evidence is
the main source concerning anchoring practices in the
period studied. A common practice, directly related to
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:
“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” (translated by A.T. Murray).'?
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 (Piracus’ Kantharos was
a very spacious and deep natural harbour), but, as clearly
stated by the orator, the possibility of quickly sailing
away without being controlled by the authorities.'?* The
text insinuates that this was a practice “not unlawful,
but suspicious,”!?* possibly also allowing the quasi-legal
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 to anchor in the
mouth of Tiber and use lighters.'?* Strabo is more explicit
about the same 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” (translated by H.C.
Hamilton and W. Falconer).'?

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.

122 Dem.35.28.

123 Beresford 2013, 48; Nantet 2016, 224.

124 Tsager and Hanser 1975, 170-1.

125 “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; translated by E. Gary). Cf. Houston 1988, 562.

126 Str.5.3.5. Cf. Robinson et al. 2020, 105.

127 “There was no addition to the price, although about two hundred
ships were destroyed in the very harbour by a violent storm, and one
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It is, however, reasonable to assume that at least a portion
of these vessels was 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’ book 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 it is a first-hand account
and not an imaginary event.'30

One last source on anchoring concerns the exposed and
dangerous coasts of the Levant. Around the end of the
1%t century CE, Fllavius 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” (translated by H.St.J.
Thakeray).!3! 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.

Iconography is vague concerning anchoring. Anchors
appear often in contemporary pictorial art, especially as
symbols of supplication towards various pagan deities and
later of Christianity,'3? but no clear image of a ship lying at
anchor survives, apart from some crude and roughly dated
Roman graffiti.!3* Indirect information about anchoring
inside a protected harbour could come from a fresco from
Stabiae, dating around the middle of the 1% century CE
(Figure 2.9).'3* 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. Two of the ships
appear to have anchored in the middle of the basin. No

hundred more, which had sailed up the Tiber, by an accidental fire” (Tac.
Ann. 15.18; translated by A.J. Church, W.J. Brodribb, and S. Bryant).

128 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.

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

130 Behr 1968, 116.

131 J.BJ 1.409.

132 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.

133 Basch 1987, Figures 1052, 1097.

134 Zarmakoupi 2020, 148, Figure 1; Ugolini 2020, Figure 2.12.
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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 period, and it is questionable
whether it documents existing practices or not.'3* A similar
image comes from a 3™ century CE mosaic from the Nile
Villa of Lepcis Magna.!3® The standing masts of two or
three ships, with their sails furled, are shown 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), 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 fourteenth-century painting by Ambrogio Lorenzetti
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.!3” Such practices
have been common also during the twentieth century
in shallow harbours or anchorages, especially of the
Aegean, as documented in photographic evidence.!3?
The practice of employing lighters was also common in
larger harbours that were affected by siltation (e.g., Ostia,
Portus, Naples), as shown by the discovery of the horeia
and the caudicariae ships (see Section 2.1.3), as well as
by epigraphic evidence.'** Furthermore, iconographic
and written evidence document the common use of ships’
boats, which could easily be used as lighters, as well.'40

Lying at anchor, either in the open sea or 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 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 ships
while anchoring could be assisted by the ships’ boats, as
explicitly described by a reference in 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 former is not documented in
antiquity. Additional support in the handling of anchored
ships could come from the application of the foresail or

135 Croisille 2010, 122-5, 137-9; Ling 1991, 149; Ugolini 2020, Figure
2.12; Zarmakoupi 2020.

136 Ugolini 2020, 104-8, Figure 3.4.

137 Amato 2018, 185.

138 Damianides 1998, Figures 20, 104, 168.

139 Casson 1965; Boetto 2010. For the common use of lighters in more
recent years, see Delano Smith 1979, 364.

140 Ath.5.209; Philostr.V4.4.9. Basch 1987, Figures 1030, 1038, 1051.
141 “And 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” (4Acts 27.30-2; HCSB translation).
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Figure 2.9. A 1%-century CE fresco from Stabiae depicting a harbour scene (courtesy of the Ministero della Cultura-Museo
Archeologico Nazionale di Napoli; photographic archive of the museum).

the mizzen, which could lower and control the speed
of a vessel as it was manoeuvring to a safe anchoring
position.'#?

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 harmful. According to the
refraction principle (the height of the wave is equal to the
depth below it),'* ships anchored in deep water faced
higher and 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

142 Whitewright 2011b, 8.
143 Beresford 2013, 31-3; King 1972, 96-8.
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made hulls heavier, rougher, and consequently slower,
requiring regular cleaning. Further, since chains were most
likely never used as anchor cables, 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. If a horeia-type service
vessel of about 10 tons like the ones discovered in Naples
and Toulon (Figure 8)'% was employed to unload a ship
of 130—150 tons, it would have taken at least 13 trips and
more than five days 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 would take five days with 15

144 Ael.Ar. Sacred Tales, D.32-7.
145 Boetto 2005; 2009, 291-4.
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workers employed if the same ship was docked).!¢ More
than 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 and the whole
operation would take much longer if the ship could only
employ its own boat.

Despite these implications, however, anchoring in the
open and using boats appears to have been far from
uncommon in the period studied. A good example for this
practice is the harbours of Ostia and Portus. 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, especially if they lacked the familiarity of this
peculiar landscape.'® As a consequence, large numbers
of ships of various sizes 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,'* was
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 circa 200 hectares, protected by long artificial quays
and a monumental lighthouse at its entrance, offering
enough space and depth for all merchantmen supplying
the growing population of Rome to anchor within. !>

Other harbours of the Mediterranean, despite their
importance, must have been even more exposed, but this
did not prevent mariners from anchoring. 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 and creating a dangerously
dynamic environment.'>! Although Josephus does mention
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Boetto 2016, 34.

Keay 2012b, 41; Salomon et al. 2016, 8-9, Figures 3—4.
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between Joppa and Dora, which are lesser maritime cities, and not fit for
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that anchoring closer to the shore was preferable, he
implies that ships could still anchor in the open, as well.
Finally, 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.!?

2.2.2 Docking

Docking is a standard practice in modern harbours, due 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, where 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 originally lying in a small depth of no
more than 1.45 metres.'>* Six of them were cargo ships,
20.0-25.0-metres long and the other smaller vessels, 10.0—
15.0-metres long, all berthed between narrow wooden
piers or simple rows of posts. Unfortunately, the ancient
coast lies beyond the limit of this salvage excavation, and
it remains unknown whether ships were originally facing a
man-made quay or a natural beach.

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 (Figure 3.27), to
elaborate perforated blocks like the ones in Lepcis Magna,
such devices are a 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 firm proof for docking,
since, as will be shown, the depth and nature of the seabed
did not always permit that and various alternative methods
of docking could be employed. Furthermore, many
such devices were never used as mooring stones, as the

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.4/.15.333—4; translated
by R. Marcus and A. Wikgren).

152 Votruba 2014, 149.

153 Boat C from Pisa, a Julio-Claudian period small auxiliary galley was
found tied to 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
(Bruni 2002, 50; Camilli 2002).

154 D’ QOriano 2002, 1255-7; D’ Oriano and Riccardi 2004, 89-90;
Porqueddu et al. 2010, 9.

155 Blackman 1982b, Figure 11; 2008, 651; Duchéne et al. 2001, Pls.L—
LI.1; Votruba 2014, Figures 97-101.
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clear lack of wear marks shows, but as boundary stones
marking the areas assigned to specific ships or cargoes
(e.g., the inscribed boundary stones of the Trajanic basin
at Portus or of the late antiquity harbour of Demetrias in
Thessaly).!>°

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 docks or mooring stones of
any kind.'® It remains a 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
(circa 200 CE) that portrays in great detail a busy harbour
scene, most likely the river harbour of Rome or Ostia
(Figures 2.10 and 2.11).'>° One of the ships is firmly tied to
a perforated stone and is unloading cargo via a gangplank
at the bow on a quay, which is not visible but implied by
the sizeable bollard stone.'®® The second is a relief from
Narbonne (3" century CE), depicting an oared vessel, with
aram-like projection and a furled sail (possibly a merchant
galley), with two porters loading baskets through a long
gangplank at the bow (Figure 2.12).'%! 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 (1 century CE), in which a two-masted
merchantman, equipped with a raised gangplank as well,
is shown approaching what appears to be a wooden quay
(Figure 2.13).'92 Numerous horizontal projections and one
vertical one most likely indicate bollards on which the ship
is about to be attached.

156 Keay 2018, 150, Figure 8; Sotiriou 1929, 12, Figure 9.

157 ID 104.4; IG X2 159, A, 1.28; IG X2 199, A, 1.33; Duchéne et al.
2001, 147; Hellmann 1980.

158 “The subject of the usefulness of harbours is one which I 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; translated by M.H. Morgan).

159 Ugolini 2020, 108-12.

160 Basch 1987, Figures 1038, 1044; Blackman 1982a, 83, Figure 2;
Casson 1971, Figure 144; Felici 2019.

161 Bonsangue 2016, 30, Figure 2; Espérandieu 1907, n.685.

162 Langner 2001, Pompeji, I, 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.
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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 to 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 Section 2.2.5). The
drawbacks of docking consist on one hand of the danger
of ships crashing onto a stone or rubble dock in case of an
abrupt change of weather and, on the other, the need to
construct and maintain a stable dock, with enough depth
in front. As already noted direct evidence concerning the
practice of docking is limited, with the Olbia ships and
the iconography mentioned above being the only sources
known so far. Could this mean that the practice of docking
was rarely applied and that ships primarily anchored and
employed lighters or were beached to use harbours?

The lack of documentation for docking can be partly
explained by the practicalities of quay construction during
the period studied (Figurel.14). Until the 1% century BCE
and the introduction of maritime concrete, harbours of
the Mediterranean were mostly constructed with the so-
called ‘Greek method’.!63 This consisted of the erection of
simple rubble breakwaters and the construction of ashlar
piers on top, above water level, whereas coastal quays
were built on dry land. Most Hellenistic harbours included
such structures, with a narrow strip of sand, rock, or rubble
between the retaining wall and the sea. Smaller ships could
reach the quay and dock on it bow-first, especially when
they were equipped with raised and curved ends. Larger
ships, on the other hand, could only approach as close as
the nature of the seabed allowed (Figure 2.14A, 2.14C).
A sandy beach, with a small inclination, was a negative
factor, whereas a steeper, rubble foundation made things
casier. 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. An additional
problem with the rubble foundation would be the danger
of resting the wooden keel or cutwater on a hard surface
that could seriously damage the hull. Gangplanks, which
appear regularly in the iconography of merchantmen after
the Roman Republican period (Figures 2.4, 2.5, 2.7, 2.12,
2.13),'%* could improve things, operating 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 (Figures 2.11, 2.12) and, in all the other
sources (see Section 2.2.3), it is related to beached vessels
and the device is used as a ladder and not as a bridge.

Wooden jetties could also greatly facilitate the loading and
unloading of ships. Their existence has been documented
for the period in finds from Pisa (2™ century BCE),
Marseilles (1%t century CE), and Naples (2" century
CE), as well as, most likely, on the Europa ship graffito

163 Blackman 2008b, 643—4; Casson 1971, 336—7; Rickman 1996, 285.
164 Basch 1987, Figures 1031, 1035, 1043, 1045.
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Figure 2.10. The Torlonia collection harbour relief, depicting, most probably, Portus (c.200 CE; ©Fondazione Torlonia and

PH Lorenzo De Masi).
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Figure 2.11. Detail from the Torlonia harbour relief
(©Fondazione Torlonia and PH Lorenzo De Masi).

in Pompeii (Figure 2.13)'% and in various sacro-idylic
Pompeian harbour frescoes.'®® The Marseilles wooden

165 Bruni 2002, 36; Giampaola et al. 2005, 60; Hesnard 1994, 209-10;
Langner 2001, Pompeji, 1, 15.2.3.
166 Blackman 2008b, 649; Zarmakoupi 2020, Figures 1 and 3.
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Figure 2.12. Relief from Narbonne (3" century CE; drawing
by the author based on Gianfrotta and Pomey 1997, 127).

jetty had a length of about 30.0 metres and a width of 5.0
metres, creating a fairly spacious and long platform, which
would reach most probably to a depth of 3.0-4.0 metres,
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; no references
to them in written sources exists either and, although a
totally reasonable assumption, one cannot speculate that
these actually existed in the region before archaeological
evidence confirms their presence.
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Figure 2.13. Ship graffiti from the House of the Ship, Pompeii (the “Europa” ship; 1% century BCE; Langner 2001, Pompeji,
I, 15.2.3).
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Figure 2.14. 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).

The application of hydraulic concrete in harbour harbour),'¢? thus offering ample depth for even the largest
construction around the middle of the 1% century BCE ships of the period to moor with safety. The Torlonia relief
allowed all ships to freely approach docks (Figure 2.14B,

2.14D). According to archaeological evidence, concrete

structures could reach a depth of up to 9 metres (Cosa 167 Brandon et al. 2021, 208.
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most probably depicts such a structure, built in water deep
enough to allow a merchantman of considerable size to
berth directly. 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
communities.'%® A further problem of the use of maritime
concrete quays was their 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 Portus was already
problematic due to the hastiness of construction as soon
as it was finished,'®® whereas Caesarea’s quays and jetties
had largely collapsed by the end of the 15 century CE and
were in need of extensive repairs.'”

An alternative method of docking could, however, be
employed. As noted already, the common existence
of elaborate and large mooring stones (especially the
perforated variety) shows that these quays were constructed
so that ships could somehow be attached. 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 (Figure 2.15). Appian, in his description of
the Carthage’s merchant harbour in the 2™ century BCE,
mentions the presence of a variety of tackles (neiouazo fv
&v avtd morva kai moikiia),'’' 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, could
assist in that practice. This could have been the case in the
quays of Lepcis Magna, as von Gerkan had suggested.'”?
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.

2.2.3 Beaching

Before addressing the implications of beaching during the
period studied, the types of this practice need to be clarified
as more than one method or type of beaching exists (Figure
2.16):'73 Types include, a) driving a ship onto the beach so
it can rest its bow on the shore; b) slightly lifting a ship’s
bow so it can rest on the shore (a method applied in boats)
(Figure 2.16B); c) hauling a ship out of the water (Figure
2.16A); d) draught beaching in shallow water (Figure
2.16B); e) tide beaching, with the ship secured by anchors,
floating, or resting, on the seabed according to the tide;

168 Brandon et al. 2021, 74.

19 Brandon et al. 2021, Figure4.30, 601.

170 Brandon et al. 2021, 79-81; Goodman-Tchernov and Austin 2015,
452-3; Reinhardt and Raban 1999, 814.

171 App.Pun.14.96. Cf. the reference to cables (neicpata) attached on the
shore in Aesch.Supp.764-9.

172 yon Gerkan 1933, Figure 5.

173 Votruba 2017, 7-8, Figure 1.

and f) storm beaching, when a ship is actually run aground
in the course of an 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 centimetres).'”* Storm beaching is also 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 their different configuration and use, beaching
methods were employed differently in the light, oar-
powered galleys and in the bulkier, sail-propelled round
ships and these are examined separately below.

Galleys

Although beaching has been a standard practice for every
kind of ancient galley since the time of Homer,!” direct
archaeological evidence for it is rather scarce. No remains
of any beached galley have been found and the practice
of hauling galleys on dry land is primarily attested by the
operation of slipways and shipsheds. The great majority of
the shipsheds were, however, constructed in the Classical
period and only some appear to have been built or survived
in the Hellenistic and Roman periods.'”® Pottery evidence
suggests that the great arsenal of Carthage was erected just
after 200 BCE, and operated for only a short period before
its final destruction by the Romans in 146 BCE.!”” Similar
evidence also suggests 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 the same century.'”® Strabo documents the
operation of shipsheds in Carthage and Cyzicus, as well
as in Alexandria, ' but no remains of them have been
yet found. 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 (véolxot, “ship-haulers”).'80

References concerning the beaching of galleys in
Hellenistic and Roman literature are equally scarce.
Theophrastus, around 300 BCE, mentions the use of oak, a
hard and durable wood, for the keels of galleys to facilitate

174 Beresford 2013, 100-3; Morton 2001, 45.

175 Casson 1971, 89-90; Tarn 1905, 124.

176 Blackman and Rankov 2013, 263-542.

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

178 Blackman and Rankov 2013, 509—17.

179 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 (Dueck 2000, 44;
Hornblower and Spawforths 1998, 692).

180 1G, 9.1692, IG, 9.12 4.874; Syll.3111, 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 compiled by Blackman
and Rankov 2013, 263-542).
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Figure 2.15. Schematic plan of the method of docking at a distance from the quays (drawing by the author).

Figure 2.16. 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).

their hauling on beaches,'®! implying that this was a
common task.'®? In Latin texts, hauling galleys out of the
water appears in two sources: Pacuvius (middle of the 2"
century BCE), refers to the use of tonsillae (mooring poles
reinforced with iron) for securing ships on the beach.!®3
Vergil in his Aeneid (circa 20 BCE) describes a galley
loosening the stern cables and swiftly sailing or rowing
away from the beach, most probably referring to a ship

181 «“Byt 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; translated by A. Hort). Cf. Votruba 2017, 13.

182 The Marsala I 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).

183 “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; translated by E.H. Warmington). Cf.
Votruba 2017, 217.
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resting her stern on the shore.!® It is difficult to ascertain
whether these poetic works document practices of their
time or whether they refer to an imaginary, idealized 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.'3® Vitruvius gives

184 “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.A4.3.266-7; translated by T.C. Williams).

185 Rankov 1995; Reddé 1986, 145-309.

186 Blackman and Rankov 2013, 30; Reddé 1986, 160.
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clear instructions on the orientation of the navalia, 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 in the archaeological record. In the
Aegean, although detachments of the imperial fleet were
based in Piraecus and Ephesus, no major naval base existed
and archaeological finds do not testify to the operation of
any naval arsenal during the period.'88

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 2" century BCE).'*° In a Roman fresco from
the Albani collection, Helen and Paris are disembarking
from a galley through a ladder at the stern; the galley
appears to be afloat next to the shore (Figure 2.17).!° A
similar scene comes from a Roman 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 poor 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 Harrison, '
who emphasized that the application of pitch and other

187 “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, I have treated of the
public buildings necessary for the use of a city: in that following, I shall
treat of the convenience and symmetry of private houses” (Vitr.5.12.7;
translated by M.H. Morgan).

188 Rankov 1995, 79, 84.

° Basch 1987, Figure 945.

0 Basch 1987, Figure 954.

! Basch 1987, Figure 917.

192 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 and 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).

193 Casson 1971, 89-90; Tarn 1905, 124.

194 Harrison 1999; 2003, 82-3.
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Figure 2.17. The abduction of Helen by Paris. Drawing of a
lost Roman fresco from the Albani collection (Basch 1987,
Figure 954).

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 than the ones
it solved, especially on unprepared beaches. Both the
technology and the labour force were available,'®® but
the improved seaworthiness and sturdier construction of
the large galley types employed during the period studied
(see Section 2.1.2)!°¢ must have made hauling a rather less
common practice. This could have also contributed to the
gradual decline of the shipshed naval bases, which appear
to have become obsolete by the Roman Imperial period.

Galleys could, however, easily employ draught beaching.
Cables would secure the vessel to the beach, attached to
natural features or wooden poles (fonsillae), while the
anchors were cast in the opposite direction and cables
were tightened. 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. Because of their low draught and
freeboard, galleys could easily disembark their crew
through ladders directly on the beach or in shallow
water.

195 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 (/G 13 153.6-9; Blackman and
Rankov 2013, 117-8). With a crew of about 200, it would have been
relatively easy to perform such operations. 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.

196 Beresford 2013, 150-3; Morrison and Coates 1996, 41-2.
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Merchantmen

Although, as shown above, several merchantmen and
larger service vessels have been located within harbour
environments (e.g., the Antirthodos 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 shore had during the late Roman
period, according to geomorphological data (1.35-1.45
metres).!®” Indirect evidence might come from the use of
extended cutwaters at the bows of various round ships,
like Madrague de Giens (70—65 BCE) or Saint Gervais 3
(150 CE).""® According to a recent study of the Marsala
I ship remains, 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"-2" century
BCE) and Olbia (1% century CE), but no remains of
any ship were found on the simple wooden 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 dveixeiv = hauling
is used; see Section 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.?! The use
of devices for the hauling of ships on land is mentioned
in later Latin sources, but the term used is machinae
(machines), which could mean anything, from tackles
and pulleys to windlasses.?”? The difficulty of hauling
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 (evewAxn6n)
but no further details are given.

197 Porqueddu et al. 2010, 8-9, Figure 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
size when loaded (Table 2.1; 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).

198 Liou et al. 1990; Pomey 1982.

199" Averdung and Pedersen 2012.

200 Gavini et al. 2014; Hesnard 1994, 205-6; Riccardi et al. 2017. In
Portus, the monumental complex of open, vaulted spaces stretching
between the Trajanic and the Claudian basins next to the Palazzo
Imperiale has been tentatively identified as the Imperial Navalia, in
which both galleys and merchantmen were constructed and maintained
(Keay 2018, 151; Keay et al. 2012, 507-8). Nevetheless, the distance
from the seafront, as well as the lack of slipway remains within, makes
this interpretation unlikely.

201 Thphr.Hist. Plant.5.7.2.

202 Hor.Carm.1.4.2; Liv.25.11.18; Blackman 2008a, 661.

203 Ath.5.206d-209; Casson 1971, 184-6.
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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 is
being unloaded by a porter through a gangplank resting
on a beach and it is likely draught beaching that was
employed (Figure 2.9). 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, with an arch
indicating the presence of a city (Figure 2.18).24 A 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 (Figurel.7).2%
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; wave
lines reach up to the ankles of the porters.?% Due to the
stylisation and lack of proportion in the human figures, it is
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.

Although the above iconographical sources have to be
examined with caution and under the conventions of
pictorial art (see Section 2.4.3), their importance lies
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, no indication
of any harbour structure is present 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.2"?
Although by contemporary 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 popular one
even until the twentieth century.?®® 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

204 Basch 1987, 464, Figure 1037; Blackman 1982a, 83; Brandt 2005,
Figure 7.

205 Casson 1965, 33; Hockman 1994, Figure 10; Theis 2017, Figure 5.
206 Basch 1987, 481, Figure 1106; Foucher 1960, 77-9, no.57.169,
P1.XLIa; Wilson 2011b, 49.

207 Houston 1988, 561; Votruba 2017, 19; Wilson 2011b, 49.

208 Houston 1988, 561; Paris 1916, 334, Figure 9.
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Figure 2.18. Relief from Portus, depicting a ship unloading an amphorae cargo in a harbour (late-3" century CE; drawing by

the author based on Brandt 2005, Figure 7).

Aegean, 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 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 as a result
of the refraction principle, especially when beaches have
a mild gradient and the water remains relatively calm. 2%
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 must be cautious not
to allow their ships to be stranded by the waves and
the currents because, in this case, the 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

209 Beresford 2013, 31-3; King 1972, 96-8.
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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 proper inclination,
either natural or prepared by digging,”!® and adequate
width to 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, 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 Piracus dating
in 440-425 BCE).?!? With small capacity 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

210" Coates 1999, Figure 5.

211 Winters and Kahanov 2003, 131.

212« ued hevi dvelkploon]/ [avdpéot Elottov E te]ttapékovia
kot [hek]/[otov, pede kabBekkvoatl] &hoattov eikoo[t ]/ [ hexatov
avdpaot...” (IG, 13, 153, 6-9). On the reconstruction of the fragmentary
inscription’s numbers, see Blackman and Rankov 2013, 117-8.

213 Johnston 1997, 227.
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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 required 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
were established in harbours like Marseilles, Olbia, and
Delos (see Section 3.1).214

Draught beaching, with the 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 infrastructure
and a large 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 shown 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 due to their low
freeboard (see above Section 2.4.1).

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 shown,
in a variety of sources. However, when this operation is
considered within the beach/coastal context, the image
becomes more complicated. 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,
based on osteoarchaeological research, to have been 168.2
centimetres (+5.38).2! Such a stature would allow porters
to approach draught—beached ships with a draught of 1.5
metres but most probably anything above 1.2 metres 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 (Figure
2.19). 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

214 For Marseilles, see Hesnard 1994, 203—7. For Olbia, see Gavini and
Riccardi 2010. For Delos, see Vélissaropoulos 1980, 215.

215 Basch 1987, Figures 1031, 1082, 1108—10; Casson 1965, PLIV.1.

216 Grmek 1989, 109; Koukli et 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 and Moggi-Cecchi 2008).
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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.

2.2.4 Towing and piloting

Towing and piloting are two techniques common in
modern times, especially for larger ships and for dangerous
passages and unfamiliar harbours. Both methods were also
employed during the period studied, but data is scant.

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 the other are highly improbable.
Indirect archaeological evidence, however, comes from
the configuration of the service boats found in Toulon
and Naples. Several of the horeia vessels (Naples C;
Toulon 1 and 2; Figure 2.8) were small enough and with
a low freeboard to be rowed and used for towing larger
vessels.?!” The small galley (Boat C) from Pisa could have
also been used as a towboat when needed.?!®

Written sources preserve various references to the practice
of towing vessels. Amongst the numerous references to the
ship boats of larger merchantmen, the term épdixiov or
&polxic (tugboat) appears frequently,?'? indicating that the
practice of towing was 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 Smyrna, some oarsmen were getting into the
ship’s épolkic, 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 to the Hadrianic
period, portrays a tugboat connected by a stretched cable
to a ship not shown, probably a caudicaria river barge
(Figure 2.20). The boat is manned by three rowers and a
helmsman.??? The long scoop used instead of a side rudder
is not seen in any depictions of seagoing vessels in the
ancient Mediterranean, but only in river ships and this is

217 Boetto 2009; Boetto and Poveda 2014.

218 Barbagli 2005, 46; Bonino 2010, 114.

219 Plut.Pomp.40.5; Ath.5.208f;, Philostr. ¥4 4.32; Ach.Tat.3.4.1. Cf.
Casson 1971, 248, n.93.

220 “Now 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. V4 4.9;
translated by F.C. Conybeare).

221 “One ship was being towed in; another was moving with all sails
set; another was propelled by oars” (Syn.Ep.148.6; translated by A.
FitzGerald).

222 Casson 1965, PLI.1.
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Myriophoroi and large capacity ships
Middle capacity ships
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Small capacity ships

Area reachable by porters

Figure 2.19. Drawing of the ways various types of ships could be beached and their ability to be unloaded by porters (drawing

by the author).

a good indication that this vessel was used in the Tiber or
in the canals around Ostia and Portus.??> The numerous
members of 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.??*

Concerning piloting the presence of specialized and
experienced helmsmen or sailing masters (zndatiotvyog 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:

“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” (translated by L. Casson).?¢

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 I 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

223 Mott 1997, 107.

224 Casson 1965, 34-5.

225 E.g. Ezekiel 27.29; Aristoph.Kn.542—4; Sen.Ep.95.7.
226 Periplous Maris Erythraei §44

Figure 2.20. Relief from Isola Sacra, Ostia, depicting a
tugboat (2" century CE; drawing by the author based on
Casson 1965, PL.1.1).

in all five vessels saved by this godsend old man...”
(translated by A. FitzGerald).??’

A unique image of what appears to be a pilot boat comes
from a 2" century CE mosaic from the Palazzo Diotallevi
at Rimini (Figure 2.21).2%® A boat with three rowers and a
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 in the lead. Sailors have already
lowered the foresail yard and are working on the brails of
the mainsail, to reduce 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 kovidg/contos in
Greek and Latin sources).??’

Although the Periplous and Synesius texts do not describe
piloting as something extraordinary, the silence of other
sources suggests it was 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,

227 Syn.Ep.4.28-9. For a commentary on the specific text, see Kahanov
2006.

228 Friedman 2005/06, Figure 1; Ugolini 2015; 2020: Figures 5.1-2,
174-81.

229 Verg.4.5.207-9; App.BC.5.89, Pollux 1.93.
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Figure 2.21. 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 (2" century CE; Friedman 2005/06, Figure 1).

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.?!

2.2.5 The handling of special cargoes

The previous section refers to the ‘regular’ ships, i.e., most
of the merchantmen of the period that would carry bulk
(grain, wine, olive oil, etc.) or mixed cargoes (pottery,
works of art, etc.), as well as passengers. Nevertheless,
special categories of ships related to certain cargoes existed
that presented certain peculiarities worth addressing,
especially when it comes to their use within harbours and
these were stone carriers and dolia ships.

Stone carriers

As discussed above, stone carriers constitute a special
category of ships, but despite the fact that their numbers
and importance steadily increased during the period
studied, 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 from other
vessels (see Section 2.1.1). However, the ways these ships
operated and were handled in harbours had, by necessity,
to be 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 cargoes.?*
Cranes could not be operated if ships were berthed stem-
first on the quays, due to the distance between the bow

230 J.BJ.4.10.5.

231 Ugolini (2015; 2020, 180) has suggested that Seneca’s reference to
the navis tabellaria (courier or mail ship), i.e., 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 ancient author, however, makes no mention
of any ship or boat leading the fleet into the harbour.

232 Robinson et al. 2020, 104.
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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.?** This meant that harbours serving
such ships had to be equipped with basins deep enough to
allow them to berth directly at the quays, whilst the quays
in turn would need 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 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).?3% Only
cranes of substantial size, like the ones portrayed in the
Capua and the Haterii relief,*® could be used to lift and
place stone blocks inside a ship’s hold. According to
modern experiments,?®’ it required a crane measuring 10
metres in height, using at least one three-pulley block and
powered by five men in a treadmill to lift a 5-ton block
from the ground (Figure 2.22). 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 infrastructure
to make sure the heavy cargoes could make their way
to/from the harbour. Accidents must have been a great
concern for the mariners and the stone merchants, alike.
A large block falling inside a wooden hull would cause
its immediate sinking. The need for adequate facilities,

233 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.

234 Russell 2013b, Table 1; Strauss 2007, 184.

235 Carlson and Aylward 2010, Table 2.

236 Lancaster 1999, 426; O’Connor 1993, 49-50; Ulrich 2008, 37, Figure
2.4.

237 Meighdrner-Schardt 1990, 59.

238 Landels 1978, Figure 26; Russell 2013a, 137.
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Figure 2.22. Schematic reconstruction of the loading of a stone carrier (drawing by the author).

space, technical support, and labour 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 outlined above, would not have
exceeded a length of 20 metres and a draught of 1.5 metres,
had to be berthed next to a quay for their containers to be
moved, filled, and emptied (Figure 2.23). A filled dolium of
circa 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. The application of
siphons or Archimedes’ screw, both known and used in
Hellenistic and Roman times has been suggested.?*” This
would have minimised costs and loses, but such 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

239 Marlier and Sciallano 2008, 120.
240 Gille 1980, 132-3; Marlier 2008, 167; Ulrich 2008, 42; Wilson 2008,
353.
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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. 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 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.?*! In case the dolia containers had to be removed,
then the ship would have to be docked so cranes could be
employed, much like those required for stone carriers.

2.3 Conclusions

The scrutiny of the evidence related to the ships of the
Hellenistic and Roman Mediterranean presents a 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 the cargoes they transported.
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 during the period studied remained
of medium and small capacity. The former, although of

241 Mataix Ferrandiz 2018, 96.
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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, the nature of the coast,
or simply to the experience of their commanders and
crew. Beyond certain ships with specific cargoes (e.g.,
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 tedious and, potentially dangerous, entanglement
into secluded basins and could function in any coastal and
harbour environment. All ship and cargo practices, as will
be shown in the following pages, would have had a great
impact on the construction, organization, and commercial
function of contemporary harbours.

A §

Figure 2.23. Schematic reconstruction of the various
methods that could be employed for loading and unloading
a dolia carrier (drawing by the author).

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, due
to their small draught and use of oars, could navigate
easily within harbours and around coastal environments,
but their importance had decreased considerably with the
establishment of the Pax Romana. Rigging and equipment
was considerably improved during the period studied,

242 Gibbins 2001, 294.
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The case-study harbours

In the previous chapter, the typology, form, and capacity
of Mediterranean ships during the Hellenistic and Roman
periods was discussed, including the various methods
mariners could apply when approaching shores and
harbours. In this chapter, the two case study sites, Delos
and Kenchreai, are examined. The harbours’ original
natural and architectural configuration during the period
studied is presented, prior to addressing their capacity in
terms of ship accommodation and the practicalities related
to ship and cargo handling.

3.1 Delos

Delos was the commercial harbour par excellence of
the Hellenistic and early Roman period in the Aegean.!
Beginning in the period of independence in 314 BCE,?
and especially after 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, with direct political and commercial links
both to the Hellenistic East, as well as with Rome.* The
diversity of people, ships, and cargoes that would arrive
at the island, as it has become known through meticulous
archaeological and historical studies, renders it a unique
and multi-level case study concerning the operation of
a highly successful harbour of the period, also largely
untouched by modern interventions.> Delos presents
the paradox of a prosperous 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.

! Paus.3.23.3-6; P1.Nat.34.9; Lucilius, Satires, cited in Paulus, ex Festo
88.4; Cic.S.Rosc.133.

2 Diod.30.20; /G, XI, 2, 135. Cf. Tréheux 1948.

3 P1b.30.20; Strab.10.5.4. Cf. Roussel 1916.

4 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 undertaken 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.
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3.1.1 Geomorphology and climatic conditions

Delos is located in the middle of the Aegean archipelago,
between Mykonos and Rhenia, with the Cyclades
“dancing” around her, according to Callimachus’ poetic
description® and on the main sea routes crossing the
Archipelago, a feature which played a major role in its
development into an important religious and financial
centre (Figures 1.4, 3.1).7 It is a small, elongated island,
with a maximum length of 5 kilometres and a width of
1.3 kilometres, oriented on a north-to-south axis. The
island’s relief is hilly, with mount Kynthos (112 metres),
the island’s main landmark, visible from a great distance
(Figure 3.2). Small plateaus divide the hills, with the
larger one located to the northeast of the ancient city.® The
sanctuary of Apollo, around which the later settlement
developed, is situated in the plain to the east of the Main
Harbour (Figure 3.3).° Several intermittent torrents flow on
the island, Inopos being the most important one.'® Delos,
as well as nearby Rhenia, which belonged to the Delians
since the Archaic period, although semi-arid islands, even
compared to the dryness of the rest of the Cyclades, were
extensively cultivated in antiquity, as the numerous farms
discovered show.!! Animal husbandry was also much
developed on both islands, according to the inscriptions
of the sanctuary.'?

The Delian coast is fragmented into many small bays and
peninsulas (Figure 3.3). 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 located. 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

6 “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;
translated by A.W. Mair and G.R. Mair). Cf. Constantakopoulou 2007,
25-6.

7 Arnaud 2005, 225; Bouras 2016, 216-8, Figure 1; Constantakopoulou
2017; Morton 2001, 312.

8 Bruneau and Ducat 2005, 29; Cayeux 1911, 187-214; Desruelles 2004,
32-3.

° Bruneau et al. 1996, Figure 35; Desruelles and 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 used 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).
10 Desruelles 2004.

' Bruneau and Ducat 2005, 80-2, 319; Desruelles and Hasenohr 2018,
37; Maheras 1983, 750-1.

12 G, X1.2, 287A, 143-74; IG, X1.2, 154A, 41; ID, 452, and ID, 467,
ID, 353A, 28-36. Cf. Constantakopoulou 2017, 171-81; Raptopoulos
2014, 41.
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Figure 3.1. Map of Delos and Rheneia (drawing by the author).

(alpine formations comprised of schist and gneiss, with
thin intercalations of marble).!* Local stone of every kind
was quarried and used as building material in the ancient
city.'* An important geomorphological feature related to
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-

13 Cayeux 1911; Desruelles 2004, 26-7, Figure 37; Mourtzas 2011, 3;
Papanikolaou 2005, 271-3.
14 Chamonard 1922-24, 233-6; Vallois 1966, 70.
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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 metres
and the seabed is sandy, with small, rock formations
protruding from the seabed.!® A strong current runs
through the channel from north-to-south, but can

15 Hejl et al. 2002, 54-5; Piper and Perissoratis 2003.
16 Cayeux 1911, Figure 94; Desruelles 2004, Figure 24.
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Figure 3.2. Mount Kynthos as seen from the sanctuary of Apollo (photograph by the author).

often reverse unexpectedly.!” Shores are mostly steep
underwater, apart from the sandy 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 are milder
(Figure 3.1). Few dangerous reefs and shoals are present
around Delos, mainly found in the Cherronissi low rocky
peninsula located at the island’s southernmost end. The
steep, rocky shores of Delos and promontories, like the
Kako Akrotiri at the island’s northernmost end, can also
be potentially dangerous for navigation. The approach
to Delos today is mainly from the west via the channel,
but in the past, according to the accounts of European
travellers, all harbours and anchorages of the island
were 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 eighteenth and nineteenth 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

17 Morton 2001, 3745, 90-7.
18 Duchéne et al. 2001, 14-29.
19" Gallois 1910, Figures 26, 28-31, 38.
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sunny and dry weather, and occasional rainstorms.?’ A
main characteristic is the strong winds blowing nearly all
year long (Figure 3.4).2! Prevailing winds are 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.??> Southern winds, although
rare and 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 sea level by about 2.2 metres since the Hellenistic
period, as confirmed by geoarchaeological research on the
coastal beachrock formations.?* With no major subsidence
or uplift observed on Delos, the only 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 collapsed ancient structures.
In Skardanas Bay, such rubble was accumulated by the

20 Beresford 2013, 54—6; Desruelles 2004, 48—54.

2l Chabas 1997; Beresford 2013, 63-90; Dalongeville and Renault-
Miskovsky 1993, 16-7; Maheras 1983, 105-16, 152, 750—1.

22 Constantakopoulou 2007, 24-5; Morton 2001, 85-97.

23 Arnaud 2005, 16-23; Morton 2001, 121-3.

2+ Dalongeville et al. 2007; Desruelles et al. 2004; Duchene et al. 1995.
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Figure 3.3. Left: simplified plan of Delos with the positions of the different harbours and anchorages and the maximum
extent of the late Hellenistic city (in shading). Right: the central part of Delos with all known ancient structures documented
(Moretti et al. 2015, P1.15; courtesy EFA; names of harbours and districts added by the author).

constant and strong wave action in the middle of the bay,
creating a steep ridge, whereas in the Main Harbour rubble
was deliberately placed there in the early twentieth century
to create the large jetty and a smaller one on top of the
“Great Mole”.?> Similar rubble concentrations have also
covered the beach of the Merchant Harbour, but, according
to aerial photographs, they are limited to the shore.?® 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.?

5 1t 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 twentieth century
(Figure 3.7), as shown by a comparison between old and recent plans
and photographs (Duchéne et al. 2001, Doc.VIII, PL.XXVI; Moretti et
al. 2015, pl.5).

26 Desruelles et al. 2007, 237.

27 Paris 1916, PLI-IV.
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One final important 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. Based on these studies, the depth of the

28 Desruelles 2004, Figure 115.
29 Dalongeville et al. 2007, Figure 8; Desruelles et al. 2007, Figure 5.
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Figure 3.4. Wind roses in the area of Mykonos (©lowa State University database; http://mesonet.agron.iastate.edu/sites/
windrose.phtml?network=GR__ ASOS&station=LGMK).

stable crystalline basement was established, which shows various kinds every year, as well as by an equally great

the maximum depth the harbour basin could have reached, number of pilgrims, merchants, and travellers. Various

even if dredging was employed.3° evidence, such as the series of shipping taxes the local
authorities imposed during the period of independence,’!

3.1.2 Ships, cargoes, and people in the harbours of

Hellenistic and Roman Delos

31 Beyond the main tariff on the costs of the merchandise exchanged
.. . .. (the wevryroory, “fiftieth” tax; IG, X12, 161A, 26; Vélissaropoulos 1980,
The therlng commercial centre of Hellenistic and early 208), harbour taxes included dues on the use of the harbour (tod Apévog;
Roman Delos was visited by a large number of ships of 1D 353A, 28; ID 354, 25; IG, X12, 287A, 39; Homolle 1882, 67); use
of the capstans (otpogeia; /D 138B, 8); and use of the hauling facilities
(0Axoy; ID 353A, 29-30; ID 354, 26, 29), as well as the napaydytov ship
30 Desruelles and Hasenohr 2018, 44. The use of bathymetric evidence passage tax (/G X12, 163A, 24; Vélissaropoulos 1980, 215). Another cost

without the consideration of the siltation problems in the Main Harbour (tdv aipeciov) was probably related to the use of cranes or of public
made a recent geological study recreate the basin as a totally silted area space for the placement of cargoes (ID 353A, 33; ID 354, 29; cf. Vial
in antiquity (Mourtzas 2011, Figure 12). 1984, 231, n.207).
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the presence of a multitude of foreigners on the island,
the numerous mariners’ funeral stelae from Rhenia (Figure
3.6), and the documentation of Delos as the archetypal
port-of-trade of the whole Mediterranean by a series of
ancient authors® clearly paint the picture of a busy harbour
and commercial centre.

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 for the period is scarce; six ancient shipwrecks have
beenrecently found by the Delos Underwater Projectbuthave
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.3® Ship iconography, despite
the importance of seamanship and trade for Hellenistic
Delos, is surprisingly poor. Maritime subjects (i.e., anchors,
tridents, dolphins), illustrating the relationship of the locals
with the sea, are common in the mosaics discovered but no
image of any ship survives.?” The numerous ship graffiti
carved on the walls of private and public buildings form a
richer, yet problematic, source of information (Figure 3.5).3
They were most probably created as votives or merely as
a pastime by crews and passengers of ships visiting Delos
and portrayed the actual vessels on which they travelled. As
graffiti, however, these images are not only subjected to the
conventions of pictorial art (see Section 1.4.3), but they are
also difficult to date with precision. The configuration of
the ships, especially the galleys (rams, square brailed sails,
side rudders, curved sterns forming an dplactov), as well as
the form of the letters carved next to them,*® show that they
were definitely created in antiquity. The number of galleys
(they constitute the majority and are much more elaborate
than the round ships depicted), as well as the height some of
them were carved (about 2-metres above the original floors)
suggest that at least a portion of them 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.*
Nevertheless, in other cases (House of Dionysus and ‘Tlot
des Bijoux’) galley graffiti were drawn in a lower wall level
and on widely visible surfaces. They most likely belonged
to a pre-destruction adornment practice in which visitors
freely carved their ships on the house walls, complementing
their fresco decoration and eloquently illustrating the strong
bond between the Delians and the sea.*!

32 Hatzfeld 1912; Tréheux 1992.

33 Le Dinahet-Couilloud 1974

34 Paus.3.23.3-6; Plin.Nat.34.9; Lucilius, Satires, cited in Paulus, ex
Festo 88.4; Cic.S.Rosc.133. Cf. Zarmakoupi 2013b, §3-4.

35 Zarmakoupi and Athanasoula 2017.

36 The dedication of iron and stone stock anchors in the sanctuary of
Apollo has been documented by 2nd century BCE inscriptions, but none
has been found (/D 443, Bb 92; ID 443, Bb 95; ID 1417, A col.1, line 167.
Cf. Votruba 2014, 87, n.164)

37 Bruneau 1972, 89; Déonna 1948, 114-5.

3% Basch 1973; Basch 1987, 350, 371-85, Figures 737-9, 804;
Chamonard 1906, 549-53, Figures 17-20; Zarmakoupi 2021.

3 Chamonard 1906, Figure 20.

40 van Berchem 1962, 313, n.4.

41" Zarmakoupi 2021, 22.
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A series of Hellenistic and Roman funeral stelae reliefs
from the cemeteries of Rhenia also preserves various
images of ships, related to sailors and mariners lost in
shipwrecks and sea battles, most of them dating to the
late Hellenistic period (Figure 3.6).*> Both merchantmen
and galleys appear. Unfortunately, the ships portrayed are
too stylised and without rigging to fit the limited space of
the reliefs, thus offering little information on their actual
size and typology. The regular occurrence of these images
on the Rhenia tombstones again shows the importance
of seamanship in the life of the inhabitants or temporary
residents of Delos, many of who were mariners, ship
owners, or merchants.

Concerning the size and tonnage of ships visiting the
island, inscriptions provide some evidence in relationship
to donations of grain to the sanctuary and the city (Table
1.3); around 250 BCE, Dionysos from Byzantium sold 500
wuéoyuvor (20 tons) of grain at a low price to the Delians and
in, 179 BCE, Massinissa, the king of Numidia, donated
2,900 péduvor (115 tons) of grain to the sanctuary.*® In the
first case, the quantity of grain corresponds to the cargo of
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 1.1). 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 and not to the real need of the island’s
population. The local authorities, as was a usual practice
in ancient Greek cities, had created a grain fund (citwvia)
to ensure the provisioning of grain in case of famine, ¥
but the latter seems to have never happened on Delos,
probably due to its small population, the provisioning of
victuals from the island itself and Rhenia, as it will be
further discussed below, and the richness of the sanctuary.

The local consumption of grain is a more direct 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 even more by the early 1% century
BCE,* but little evidence exists to support these numbers
beyond a broad expansion of the settlement. Epigraphic
data suggest a more modest number of 6,000 inhabitants
before the destructions of 88/69 BCE,* although an
unknown number of non-Delian inhabitants and enslaved
people should be added, not to mention the travellers and
pilgrims visiting the holy island. But even if one takes into
account the higher estimates of 20,000 inhabitants 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

Le Dinahet-Couilloud 1974, 171-5, 243-54, P1s.65-70.

1G X1.4.627; ID 442A 100-105; Reger 1994, 111-6.

Steffy 1994, 42-59.

Reger 1994, 111-6. Cf. Sosin 2003.

Le Dinahet-Couilloud 1974, 307-35; Rauh 1993, 27; Reger 1994, 51.
Zarmakoupi 2018b, 31.
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Figure 3.5. Ship graffiti from Delos. A—C: galleys. D-E: merchantmen (Basch 1987, Figs.737, 738, 739, 804.7-8; courtesy of
the Hellenic Institute for the Preservation of Nautical Tradition and H.Tzalas).

Figure 3.6. Late Hellenistic funerary stelae from Rhenia
with ship depictions (La Dinahet-Couilloud 1974, nos.343
and 357; courtesy EFA).

and 26 for the population at the end of the same century (in
comparison to the numbers of ships required for the annual
provisioning of Classical Athens or Imperial Rome).*®
Furthermore, it is unlikely that all grain consumed in
Delos was imported. Delos and Rhenia were intensively
cultivated during the period studied and local production
could easily cover the largest part, if not all, of the local
needs, as convincingly argued by Reger.*’ More grain and

48 Brandt 2005, 28-9; Isager and Hansen 1975, 62.
49 Reger 1994, 99-101. Cf. Raptopoulos 2014, 40.
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other victuals could have been imported from adjacent
islands, such as Mykonos or Tenos. Dairy products, as
well as live animals, whose extensive pasturing has been
verified in nearby Rhenia and Mykonos by inscriptions
from the sanctuary, could be easily imported to Delos
and help the sustenance of the islanders, as well as of the
pilgrims and travellers.*® Following the decline of the city
after 88/69 BCE, the local population and its prosperity
must have shrunk considerably, as verified by written
evidence and indicated by the fortification of only a small
part of the ancient city by the Triarius wall (roughly only
one fourth of the inhabited area of the late Hellenistic city
was included in the wall) and the abandonment of various
residential buildings.’! This would have meant that the
needs of the locals and visitors for provisioning would
have been even smaller than in the years of prosperity and

30" 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, X1.2 287A 143-74; IG, X1.2 154A 41; ID 452 and 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.

S A series of ancient sources document the extent of the decline of
Delos after the destructions of 88/69 BCE. Strabo (10.5.2-3) reports
that the city was limited to the plain around the sanctuaries of Apollo
and Leto and that the Delians were unable to even raise 150 drachmas
as tribute to Augustus, whereas Pausanias (8.33.2) mentions that apart
from the sanctuary guards sent by the Athenians, no local residents were
on the island. Dionysius of Halicarnassus (1.50.1) and Tertullian (De
Pallio 2.3 and Apologeticus 40.3) also report that in their time Delos
was not inhabited, whereas Antipater of Salonica mourns the destruction
of the island in his poems (4nth.Gr.9.408, 9.421). The continuity of
urban life, albeit on a much more limited scale and with several city
quarters abandoned, is attested by inscriptions, numismatic finds, and
archaeological remains (Bruneau 1968, 698—700; Roussel 1916, 338).
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could have easily been covered by the cultivation of Delos
and Rhenia.>?

It is unknown whether the island possessed a local fleet.
Some ships would have naturally been operated by the
Delians, covering the needs of the local community for
provisioning and travelling to the nearby islands, but
beyond the existence of a shipyard, attested by a 209/8
BCE inscription, no further data is available.® The
shipyard is mentioned as being in the proximity of a house
owned by the sanctuary.’* Public capstans (czpogpein)
and slipways (dxor; one on Delos and one on Mykonos)
were also operated in the 3™ century BCE as inscriptions
concerning the taxes related to their use verify.>> The
imposition of taxes on such facilities is a clear indication
that these served all 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 during their
voyages.

Another type of ship that frequented the harbours of
Delos was galleys. The island, because of the venerated
sanctuary of Apollo, was a ‘demilitarised’ zone*® and no
reference exists 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
arrived every year during the religious festivals (the
Ozwpeion missions).>® Hellenistic galley fleets comprised
of ships of every kind, from triremes to ‘eights’ or even
larger ships (see Section 1.1.2),%° while galleys employed
in emissary missions like the fewpeion in Delos were
generally non-combatant, 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 substantial commercial cargo,
they played a vital role in the operation of the harbour,

32 A rough estimate of the population of Delos during the Roman
Imperial period would be that the population shrunk to a fourth of its
size in the late Hellenistic period, in analogy to the limitation of the city
within the Triarius’ wall. If this hypothesis is correct, then the population
of the city in that period would have been no more than 1,500 people, or
possibly even less, considering that many houses inside the wall were left
uninhabited. Nevertheless, any such calculation remains hypothetical,
mainly due to the lack of historical and epigraphic evidence.

53 ID 363, 1.41; Duchéne et al. 2001, 143.

3 ID 363, 1.41. Cf. Duchéne et al. 2001, 143.

35 ID 138B, 8 ID 353A, 29-30; ID 354, 26, 29. Cf. Velissaropoulos 1980,
208, 215. The term OAxog could also refer to the operation of hauling
of ships over an isthmus, as 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).

3 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; translated by W.H.S. Jones, and
H.A. Ormerod).

57 Maillot and Fincker 2015-16; Reger 1994, 26-9.

58 Dichene et al. 2001, 154-5.

% Déonna 1948, 119-20.

60 Casson 1971, 97-147; Morrison and Coates 1996, 255-77.

61 Jordan 1975, 160-1.
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on the one hand as parts of politically important religious
and diplomatic missions and on the other because of their
large crews. The presence of hundreds of sailors, oarsmen,
and mariners on the island (a Hellenistic heavy galley
crew could number up to 500),5? 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 crew members were free
men receiving salaries tha could be spent on goods,
services, or offerings to the gods.5® The visit of naval fleets
remained, however, with the exception of the more regular
Oewpeior missions, uneven and depended on occasional
warfare and troop movement in the Aegean.

Concerning the types of cargoes that reached Delos
during the period studied, the proverb documented by
Strabo &umope, Kotamievoov, élelod, mavia mERpaToL
(“merchant, sail in, unload your ship, everything has been
sold”, translated by H.C. Hamilton, and W. Falconer)®
illustrates the great demand for merchandise 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 described above, Delos
became a major centre for grain trade, especially after the
establishment of the dréleia 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 the cosmopolitan character of the local market.® It
is, however, unlikely that all the bulk cargoes arriving at
Delos were fully unloaded of their cargoes to be sold. The
island never acquired the extensive storage facilities of
other important harbours like Roman Ostia and Portus,5’
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 Delian
prosperity.®® The island has been compared to modern
London or Hong Kong by Duchéne and Zarmakoupi,®
due to its operation not as a merchandise depot but as an
entrepot where bulk goods were sold in its markets without
ever being unloaded or stored locally. Transferring only
part of the cargo, the deiyua or ‘sample’, for exhibition and

2 Morisson and Coates 1996, Appendix D.

3 Both the demilitarized character of Delos, 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 crew
members “went about together in the city and the temple in the peaceful
security of a locality sacred and inviolate” (translated by Rev.Canon
Roberts). On the beneficial or detrimental role of military troops in local
economies of the Hellenistic period, see Reger 2007, 478-9.

64 Str.14.5.2.

% IG, X1, 4, 1055 and 1025; IG, X1, 4, 666; IG, X1, 4, 627. Cf. Diirrbach
1921, nos.46, 4, 50; Larsen 1938, 350—1; Reger 1994, 116-26.

% Empereur 1983; Grace 1952; Raptopoulos 2014, 41-51.

7 Keay 2010, 13; Zarmakoupi 2013b, §7.

8 Karvonis 2008; Zarmakoupi 2018a; 2018b, 35-6

% Duchéne 1993, 125; Zarmakoupi 2013b, §7; 2018b, 33-4.



inspection on land was common in ancient Greece and this
was probably the case in Delos, as well.”? On one occasion,
the practice of selling wood on ships has been documented
by a 3" century BCE inscription, but epigraphic sources
remain generally tacit on this subject.”!

Amore 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 infrastructure to house large
numbers of enslaved people inevitably arriving from the
sea, at least according to present knowledge.” This leads
to the conclusion that they remained on board the ships
that brought them and were transported by boat in small
groups to be swiftly auctioned (most likely in the xoxdog
auctioning establishment in the Agora of Theophrastos) and
then returned to the ships, as Zarmakoupi has suggested.”
Security must have been an issue, but few places existed
for fugitives to hide on the small island and escape through
the sea was nearly impossible.’®

The local workshops of Delos also 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 terracotta figurines.”’
Local products were luxurious and expensive items and,
thus, important for the island’s 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.”®

70 Bresson 2016, 309—13. Bresson has also argued, based on few written
sources, on the operation of another type of deiypa 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 (Arnaud 2011b, 67; Bresson 2008, 101-5). However, if such
a practice was common in at least some of the Hellenistic and Roman
harbours of the Aegean, no evidence exists to support its use in any of the
case-study harbours.

71 ID 509; Larsen 1938, 352-3. The term Seiypo 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).

72 Bruneau 1989.

73 “Delos 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; translated by W.H.S. Jones, and H.A. Ormerod). Cf. Scheidel
1996.

74 A long debate has occurred over the possible operation of the Agora
of the Italians as Delos’ market of enslaved people, something suggested
by Cocco (1970) and Coarelli (1982; 2005). This view was successfully
challenged by Bruneau (1989, 44-5), Mastino (2008, 234-6) and
Trimper (2009, 34-9), who have pointed out the inadequacy of the
evidence to support such a view. For a review of the literature on this
subject, see Triimper 2009.

75 Zarmakoupi 2018b, 34.

76 Only one revolt of enslaved people is reported for Delos in 130/29
BCE. According to Diodorus Siculus (34.19) and Orosius (Adversus
Paganos, 5.9), the revolt was swiftly and violently oppressed by the local
inhabitants. Cf. Bruneau 1989, 41-3.

77 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 Brunet 1998; Rauh 1993, 44-68; Karvonis 2008;
Zarmakoupi 2013b, n.7.

78 Zarmakoupi 2018b, 36.
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One final 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 quarries, wood and high-quality
marble, the latter necessary for the embellishment of
monuments and the local sculpture workshops, had to be
imported.” Inscriptions testify to 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 the island as well, although no
direct reference to it is made in the inscriptions.®® Delian
marble was also quarried and used locally, but no evidence
for any export exists, probably due to its small quantity
and mediocre quality.?' A single marble quarry has been
located at the island’s eastern shore (Figure 3.3).8

3.1.3 The harbours of Delos: operation and capacity

The main source of information for the reconstruction
and study of the Delian harbours is, on the one hand, the
long series of excavations and surveys of the island by the
EFA®? and, on the other, the detailed bathymetric surveys
conducted by the French navy around 1900 (Figure
3.7).3* The latter preserved precious information on the
configuration of the Delian coast, especially of the Main
Harbour, which is largely obscured today by the modern
rubble piers and the accumulation of sand and excavation
debris. In addition to this, a great number of publications
on the epigraphic material, architecture, topography, finds,
and geomorphology of the island has provided further
data on both the maritime facade of the city, as well as on
various other aspects of the settlement that can be related
with the operation of its harbours and that are used in this
study.

Main Harbour

Delos’ Main Harbour, often called the “Sacred Harbour”
due to its proximity to Apollo’s sanctuary,®® is today a
shallow, sandy cove measuring approximately 100.0-by-
100.0-metres, facing westwards. It extends between the
remains of the “Great Mole”, the modern rubble jetty,
and the sandy beach in front of the sanctuary (Figures
3.8 and 3.9). The ancient harbour basin has been heavily

79 Karvonis 2008, 174-5, 209-10; Meiggs 1982, 352-3.

80 ID 1738; ID 1739; IG XIL.5.1049; Roussel and Launey 1937,
no.1738-9, 1767; Russell 2013a, 205.

81 Cayeux 1911, 10, 82, Figure 57; Vallois 1944, 8-9.

82 Fraisse and Kozelj 1991.

8 The “Atlas of Delos” (Moretti et al. 2015), is the most up-to-date and
accurate survey of the island and its antiquities.

8 Bringuier’s and Dardinier’s bathymetry, published by Paris 1916,
PLI-IV and Duchéne et al. 2001, Document I-VIII.

85 The term “Sacred Harbour” (“Port Sacré”) was introduced by the
first excavators because the Main Harbour was considered to have been
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 publications, 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 and Fincker 2016). Thus, the term Main Harbour is
preferred here (for the earlier use of the term see Zarmakoupi 2013a and
2013b).


AdG
Texte surligné 

AdG
Texte surligné 


The Hellenistic and Roman Harbours of Delos and Kenchreai

Bulictin ds Caaraapradings halliniges, KL [pd)

CARTE DES .PORTS ANTIQUEE DE DELOS

COTE GCCIDENTALE)

dwhwﬁﬂlm ﬂ.b«mr!pdsl mﬁndl- -ﬂnpnsal- phn

5 mdqnu PlfMlnm]

S n._;\!\\
MEOGHAL OB FRHEMATIARIS
AN \\c\;\(”

Figure 3.7. The western harbours of ancient Delos, according to the early twentieth-century surveys of the EFA. The plan has included the ancient structures, the shoreline, as well as the

bathymetric contours of the area (Paris 1916, PLI-IV; courtesy EFA).
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Figure 3.8. The Main Harbour of Delos as seen from mount Kynthos (photograph by the author).

silted and the area between the beach and the sanctuary is
now covered by a marsh (Figure 3.10). The only ancient
structure protecting the Main Harbour from the prevailing
winds and currents in antiquity was the “Great Mole”, the
large rubble breakwater, almost totally submerged today.®¢
The whole structure measures approximately 200.0-by-
100.0-metres, covering an area of 12,500 square metres
and reaches a height of about 5.0-metres above the sea bed
at its west and deepest side.?’ 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.® The granite wall would have stood
at least 2.0-metres above sea level in antiquity, since the
top of many of its boulders can be seen above the surface
of the water today. According to earliest topographical
surveys of the area undertaken by the EFA (Ardaillon and
Dardinier’s [1911] plans), a rectangular structure with a
dividing wall was located at the southern end of the mole
and it has been interpreted as a lighthouse (Figure 3.9).%°
Its shape and size, however, suggest that it was probably

8 Paris 1916, 20.

87 Paris 1916, PLI-IV.

88 Duchéne et al. 2001, Planches XXXIII-VII, Plan I. A wall parallel to
the mole, but at a distance of about 30 metres towards the harbour basin,
has been documented in the old plans (marked B in Paris 1916, PLI-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 or just a rubble accumulation.

8 Ardaillon 1896, 432-3, PLII; Cayeux 1907, Figure 1. Dardinier’s
original and meticulous plans, although used was only published in 2001
by Duchéne et al. (Doc.VIII).
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a small temple (vaickoc), similar in dimensions to the one
standing in front of the Hypostyle Hall (circa 8.0-by-11.0-
metres).*

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.
The structure runs almost perpendicular to the course of
the mole and can be followed for about 15.0 metres; it
includes two parallel walls at a distance of 6.5 metres, 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.

No archaeological finds allow for a precise dating of
the “Great Mole”, but if the structure is identified with
the y@upo mentioned in a pre-345 BCE inscription of
the sanctuary, then it is the earliest structure of the Main
Harbour, built probably in the Classical period.”> As for
the quays and buildings erected on top of it, these can be
tentatively dated in the Hellenistic and Roman period,
most likely before the destruction of the city in the 1%
century BCE and related with the reclamation processes

% Leroux 1909, PLI.

91 Duchéne et al. 2001, Plan Ib.
92 Blackman 1982b, 199.

9 ID 104—4; Hellmann 1980.
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Figure 3.9. Plan of Delos’ 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 Péaris 1916, PLI-IV and Duchéne et al. 2001, Doc.VIII).
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Figure 3.10. The Main Harbour of Delos as seen from the north and the Agora of Theophrastos (photograph by the author).

documented in the sanctuary’s inscriptions between 211
and 126 BCE.**

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 (Figure 3.14). The
agora took its name from the émueinmic tijc vioov
(island’s superintendent) who, in 126/5 BCE, created it by
reclamation, according to the inscription on the base of
his honorary statue, still standing at its middle.”> It was
originally a flat spacious area, about 1,500.0 square metres,
related to merchant activities, as establishments like the
Hypostyle Hall, the xdxlog (circle) auctioning enclosure,’®
and the small sanctuary of Poseidon Navkidpiog, patron
of ship commanders, show.”’ Inscriptions of the 3r-2nd
century BCE also refer to the area as the dzdfaoig, the
main landing space of the sanctuary, leading to the its

% ID 355; ID 399, A, 44-8; Bruneau 1981, 110-1.

% “Ocdppactov [Hp]afw]l[ettov Ayapv]éa, émueintiy Alov yevduevov/
KOl KOTOOKEVAGOVTO, TIV GYOPaY Kol T0. YWOUATO. TEPIPaAOVTO. TAL Ayuévt,/
AOnvaiwv of karotkodvres év Aniwi kol of umopor kol oi vovkAnpol/kai
Popoiov kol 1év dliwv Eévav of mapemonuodvieg, Gpetijs/ évekey kal
kodokayodiog kol tijc €ig éavf[to]ig ebepyeaios avédnkay” (ID 1645 ;
Diirrbach 1921, 160-5; Morettiet al. 2012, Figures 14-5).

% Leroux 1909; Moretti et al. 2012; Moretti and Fincker 2016, 107-8.
ID 1835. The commercial use of the k0Kog is attested by its form, as
well as by the inscription relating it with an Athenian market inspector:
“Lorpitne Zwxpdrovs Knpoweds ayopoavouoas Anoidovi kai Epuei”
(ID 1835).

97 ID 2483; Moretti and Fincker 2016, 98.
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north-western entrance, whereas sherds discovered in
cores taken recently in the area revealed it was used from
the Geometric period.”® Large parts of the original agora
were covered by various buildings in the Roman Imperial
period, as a reused Hadrianic inscription shows.” The
function of the buildings, almost totally covered today by
sand, remains unknown, but they were most likely related
to the commercial function of the harbour.

At the harbour’s eastern bank, a long retaining wall (0.8—
2.0-metres wide) ran parallel to the sanctuary’s structures
and Phillip’s Portico, marking the easternmost limit of
the basin.!® Its thicker southern part operated also as a
IT-shaped retaining wall for Phillip’s Portico (221-179
BCE), supporting a paved terrace, adorned with a series of
statues and other votives set along the facade of the great
portico (Figure 3.11).!°! Recent geoelectric prospection
(the area along the sanctuary’s buildings is today covered
by a concrete path) showed that the foundations of the
retaining walls were not especially deep and that the walls
did not stand particularly high along the beach of the Main
Harbour. ' Although often called a quay, this structure
stood at a distance from the ancient shore and more than

9% ID 1441, 117-8; ID 119A1, 23; IG, X1.1, 2, 161A 1, 114-5; Desruelles
and Hasenohr 2018, 42; Duchéne et al. 2001, 144-7; Etienne 2018b,
62-3, 82.

9 Paris 1916, 29.

100 Vallois 1923, Figure 3, PLI; Fraisse and Hellmann 1979, PLIL.

101 Paris 1916, Figure 25.

102 Desruelles and Hasenohr 2018, 44.
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Figure 3.11. Plan of the area of the portico of Phillip, with indications of structures mentioned in the text added by the author
(Vallois 1923, PLI; courtesy EFA).

2.0-metres above sea level. It supported a road running  of circa 12 metres, enough for two triremes, is provided
along the beach, as well as various monuments and votives  between the two structures).
on the shore and allowed for the easy communication
between the northern and southern part of the Main  The quays/retaining walls of the Main Harbour ended at
Harbour. the Southern Mole, a wide trapezoidal structure, measuring
approximately 50.0-by-70-metres, of which only the
In the area to the west of Phillip’s Portico, the dpog¢  northern retaining wall was preserved and is now totally
boundary stone with the inscription documenting the  covered by debris (Figures 3.10 and 3.13). The mole’s
“galleys’ cove” was found, although not in situ (Figure  width can be inferred by the slab pavement of the Agora of
3.12).19 Another interesting feature, most likely related  the Competaliasts, whose continuation the mole formed.!%
to the operation of the galley harbour, is the two parallel At its north-western end a narrow, wedge-shaped jetty
constructions, conventionally named glissieres (slipways)  extended for about 40.0 metres towards the north. The
by the excavators. These predated the retaining wall and  jetty, which is not visible today, protected the harbour’s
Phillip’s Portico.!* The simple, one-course structures southern half, where most likely the galleys’ harbour was
were most probably curbs, delineating a procession  located, from south and south-western winds. Sondages at
road leading to the sea and used before Phillip’s Portico  the Agora of the Competaliasts showed that the agora and
was built (their spacing matches the width of the later ~ the mole were founded on a simple landfill that covered
dpopog procession road of the sanctuary) or some kind  a seaside marsh between 167 and 125 BCE, just after the
of enclosure, possibly for the hauling of galleys (a width

195 Duchéne et al. 2001, Doc.VIIL. The agora conventionally took the
name of one of the religious brotherhoods of the islands, many dedicatory
103 “Bpog Spuov uarpdv mhoiwv” (ID 2556). inscriptions of which were discovered there; alternatively, and for the
104 Vallois 1923, Figures 25-6. same reason, it has also been called Agora of the Hermaistes.
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Figure 3.12. A possible mooring or boundary stone from the
area of Delos’ Main Harbour (Duchéne et al. 2001, Planche
XXXI.2; courtesy EFA).

construction of the two porticoes flanking the ceremonial
road leading to the sanctuary’s main entrance.'®® The
mole’s northern half was covered, during the 2" century
CE, by a complex of spacious rectangular rooms, most
likely of commercial character and similar to the buildings
that were erected at the Agora of Theophrastos. 197

The Agora of the Competaliasts formed the most
architecturally imposing areas of the harbour, especially
compared to the much simpler Agora of Theophrastos.
People arriving to the island through the Southern Mole
during the late Hellenistic and the Roman Imperial periods
met with the massive doric portico of Phillip.!%® To its
right, where the ceremonial road to the sanctuary began,
stood the spacious Agora of the Competaliasts, paved with
large gneusius slabs, and adorned with two impressive
marble Hellenistic votives, the Tholos and the Monument
Carré (Figure 3.13). Other votives, inscriptions, and altars
were set against the southern wall of Phillip’s Portico
(Figure 3.11).!% Further to the south, the lavish houses of
the Theatre Quarter scaled the hills above the harbour and
the sanctuary, and the series of magazines of the Merchant
Harbour stretched along the coast. The maritime fagade

106 Desruelles et al. 2007, Figures 3-5; Desruelles and Hasenohr 2018,
42; Hasenohr 2004, 890-901.

107 Hasenohr 2002, 101.

108 Vallois 1923, PLIX.

109 Vallois 1923, P1.X.
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the city and the sanctuary of Delos presented in this area
must have made a great impression to visitors and would
have formed a lavish scenery for religious ceremonies and
processions, especially the ones related to the fewpioi
missions that arrived at the galley harbour.

Several reconstructions of the Main Harbour have been
suggested concerning the original configuration of its
basin and coasts. The first was suggested by Paris and
reproduced by Papageorgiou-Venetas (Figure 3.7).!'° The
rise 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 already discussed, the rise
of 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, taking
into consideration only the bathymetry and the stable sea
level rise since the late Hellenistic period.!!!

A third, more credible, reconstruction was suggested by
Moretti, Fincker and Chankowski.!'? According to their
work, the Main Harbour was never totally silted, although
it was much smaller than what was suggested by Paris. Due
to the existence of the crystalline basement in antiquity at
a short depth below sea-bottom sediments,'!3 the centre of
the basin could have originally had a depth of about 1.0
metre that became 1.5 metre towards the basin’s entrance,
depending on the amount of sediment accumulated. The
sedimentation rates of the basin in antiquity are unknown
and no evidence exists 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 shallow, sandy bay, with
a depth of 1.0 to 0.5 metres (Figures 3.14 and 3.15). The
basin’s northern limit must have been a few metres south of
the Agora of Theophrastos.''* The part of the “Great Mole”
protruding from the water was at least 50.0-metres wide,
with a zone of about 20 metres between the sea and the
mole’s retaining wall to its west and south fagcade. Towards
the east, and according to the geological data collected by
sondages at the Agora of the Competaliasts, the ancient
shore was 20.0 to 30.0 metres to the west of the retaining

110 papageorgiou-Venetas 1981, Figure 81; Paris 1916, PLI-TV.

' Desruelles et al. 2007, Figure 5; Mourtzas 2011, Figure 12.

112 Moretti et al. 2012, Figure 14.

113 Desruelles and Hasenohr 2018, 42.

114 Plans published by Gabriel in 1909 (Figure 2) and by Desruelles
and Hasenohr in 2018 (P1.10.1), show a line of what the author describes
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 it reported by Paris
(1916). The recent electric resistivity prospection in the area (Desruelles
and 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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Figure 3.13. The Agora of the Competaliasts as seen from the south-west (photograph by the author).
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Figure 3.14. Reconstructed plan of Delos’ Main Harbour as
it would have been in the early 1% century BCE (drawing by
the author).
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walls.''> Concerning the Southern Mole, its original
form can only be reconstructed due to the few remains
documented by Dardinier.!'® A narrow strip of beach or
rubble 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 the galley cove was located (Figure 3.16).

Delos’ Main Harbour was the island’s only enclosed
anchorage, originally covering an area of 1,500.0 to
2,000.0 square metres. According to the minimum space
that ships of different sizes would require (Table 1.2), the
harbour could be used by a maximum of 3—7 ships of great
capacity, 6—12 ships of medium capacity, 828 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. Due to the
presence of the crystalline basement rock, the basin could
have hardly been deeper than 1.0 metre deep at its centre,
becoming even shallower along the sandy coast (Figure
3.17A). Therefore, only ships of very small capacity
could enter. 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 (Figure2.17B).

115 Desruelles et al. 2007, Figure 3.
116 Dychéne et al. 2001, Document VIII.
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Figure 3.15. Graphical reconstruction of Delos’ Main Harbour during the late Hellenistic period (drawing by the author).

The Main Harbour was not equipped, at least according
to present knowledge, with facilities on which ships could
directly dock. The retaining walls around the basin were
located both at a distance from the ancient shore and more
than 2-metres above ancient sea level, whilst no remains
of any mooring stones have been located (Figure 3.16A).
A cylindrical boundary stone discovered in the area of
Phllip’s Portico has been interpreted as a mooring stone,
but had no use marks from any rope or cable, while its
shallow rectangular sockets would be ideal for the support
of a wooden fence but not for the attachment of any kind
of rope.!'” Docking at a distance from the quays of the
harbour would have been possible for ships of small
capacity and it would have not required any substantial
mooring devices but only simple wooden posts (fonsilae),
of which, unfortunately, none has been found or mentioned
in written sources.

The Main Harbour offered adequate beaching space
because of the existence of natural beaches, which were
also maintained by the construction of the “Great Mole”
that had prevented sand from being washed away and had
accelerated the accumulation of sediment from the coast. !
The “Great Mole” could not be used for beaching mainly
because of the rubble used for its construction. Most of

17 Duchéne et al. 2001, Planche XXXI, Figure 2.
118 Dalongeville et al. 2007, Figure 8; Desruelles et al. 2007, Figure 5.
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the ships would likely beach at the harbour’s northern
part, next to the Agora of Theophrastos. This coast was a
wide and shallow sandy beach, opening directly towards
the spacious agora.!' Lighters could unload cargoes of
ships anchored in the open or near the harbour’s entrance
and directly present them for sale in the agora, the kdxlog
auctioning enclosure, or even inside the Hypostyle Hall
(Figure 3.14).'2° It is unlikely, however, 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 Merchant Harbour would have been much
better for such a task.

Galleys, especially the lighter procession vessels of the
Oewpion 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 beaching and this is why part
of the harbour was demarcated as the “galley cove” by
at least one boundary stone (Figure 3.12). The discovery
of the stone close to Phillip’s Portico indicates that the
galley harbour was located around the beach in front of the
portico and north of the Southern Mole (Figures 3.14 and

119 Moretti and Fincker 2016, 98.

120 Leroux 1913, 255; Moretti et al. 2012, Figure 15; Moretti and Fincker
2016, 108.

121 Jordan 1975, 160—1.
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Phillip's Portico
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extension according to
Dardinier’s plan
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Figure 3.16. Cross-sections of the Main Harbour’s southern area as it would have been around 100 BCE. A. Cross-section to the west of Phillip’s Portico according to sondages made

by Vallois (1923, PLI) and Desruelles et al. (2007, Figure 5) (drawing by the author). B. East-west cross-section of the Agora of the Competaliasts and of the Southern Mole according to
Desruelles et al. (2007, Figure 5) (drawings by the author).
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Figure 3.17. Reconstruction of the use of Delos’ Main and Northern Harbours according to the draught (A) and the estimated
number (B) 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).

3.15).!22 The sandy area enclosed between the quays, the
Southern Mole and, the wedge-shaped small jetty to the
west (the former’s length of circa 40.0 metres corresponds
to the maximum length of a Hellenistic warship; Table
1.4), would be ideal for galleys to be hauled on land. Four
to five regular galleys of the period (triremes, ‘fours,” or
‘fives’) could fit in the cove. The authorities, as the dpog
inscription indicates,'>® made sure to divide the galley
harbour from the commercial harbours of the island.
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. As noted above,
one of the possible bollard stones was most likely not a
mooring device but part of an enclosure fence (x/ei0par),'**
placed around the galley harbour.'?> No further indication
exists of any other arrangement for the accommodation of
galleys and it seems that the area was a simple beach, with
wooden slipways and possibly a capstan, like the ones

122 Zarmakoupi and Athanasoula 2018, 93.

123 Dichene et al. 2001, 153—4; Roussel 1916, 299, n.3.

124 The term k\ei@pa appears as a means to fence the military arsenal
of Hellenistic Kos, allowing the communication only with the shipyard:
“T@V vewpiowv 1@V [Ka]/teoke[vaoulévav toic kieibpois difajleimwy
gioodo[v]/ éx 1@dv vavmayiov” (IG, X1, 4, 1, 302, 42—4; cf. Blackman
and Rankov 2013, 363).

125 Dichene et al. 2001, PL.XXI.2.
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mentioned in the sanctuary’s inscriptions.'?® As previously
discussed, the “glissieres” underneath Phillip’s Portico
could tentatively be identified with an earlier galley
enclosure but this remains a hypothesis (Figure 3.11).

Another location where galleys could have been
accommodated in the Main Harbour was the ‘trench’ at
the eastern end of the “Great Mole” (Figure 3.14).'%7 This
enigmatic structure, whose width of 6.5 metres corresponds
to the width of many ancient shipsheds,'?® could have been
a simple slipway, cut through the high mole to allow the
right inclination for hauling a single galley used by the
sanctuary or the light galley that each year arrived from
Athens with offerings for Apollo.'” It could also be
tentatively identified with the vewpidiov (small dockyard
or ship shed) mentioned in a 2" century BCE inscription
from the sanctuary.'3° Archaeological and epigraphic data
is, however, too limited to support this hypothesis and the
actual function of this structure remains obscure.

126 D 138B, 8 ID 353A, 29-30; ID 354, 26, 29. Cf. Vélissaropoulos
1980, 208, 215.

127 Duchéne et al. 2001, Plan Ib.

128 Blackman and Rankov 2013, 94-5.

129 Roussel 1916, 207.

130 1D 1417B ii 118.119.
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One final aspect of the operation of Delos’ Main Harbour
was the handling of stone and marble cargoes. The Main
Harbour was the area closer to Apollo’s sanctuary, where the
bulk of imported marble would have been delivered, since
it was where the most monumental buildings and votives
were erected, so it would be natural for ships carrying
construction material to use this area. A 4% century BCE
inscription reports the placement of stones ordered by the
sanctuary on the y@ua, which is identified with the “Great
Mole”, but could also have been the reclaimed area around
the harbour. 13! Nevertheless, as noted above, there seems
to have been no docks where cranes could be operated in
the Main Harbour, whereas its shallow depth would have
made the approach of heavily loaded stone carriers nearly
impossible and potentially dangerous. Ships would have
to approach the coast dangerously close to allow for the
employment of lifting devices and all operations would
have to be done with caution and in days with favourable
weather. A likely space for such operations would have
been the “Great Mole”, mainly because of its proximity to
the open sea and the depth at its outer side.

Northern Harbour

The area conventionally named Northern Harbour
stretches from the “Great Mole” towards the north for
approximately 150.0 metres and was originally a simple
open shoreline formed by a natural rocky platform that is
today submerged (Figures 3.10 and 3.18). This feature was
8-9-metres wide and in the Hellenistic period stood circa
1-metre above sea level, whereas the rocky, steep seabed
in front of it had a depth of 2—3 metres (Figure 3.19). This
platform had the form of a quay or a promenade, whilst its
northern end was reinforced by granite boulders, forming
a trapezoidal terrace.'® The buildings facing the natural
quay or esplanade were luxurious houses and the whole
area was a habitation zone that has been compared to the
picturesque ‘small Venice’ quarter of modern Mykonos.
The urban space was developed around the end of the 2"
century BCE, along with the rest of the Northern Quarter
of the city (Figure 3.20).33 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.

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 the quay.'** 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 area was totally exposed
to the northern winds and currents, and it is unlikely
that a beach was located there in antiquity, with nothing

131 ID 104—4; Hellmann 1980.

132 Desruelles et al. 2007, 237, Figure 6; Duchéne et al. 2001, 67, Doc.
XXXV.2, Plan 1.

133 Bruneau 1981, 112—6; Duchéne et al. 2001, 73-8, 67; Plans II-1I1.
134 Desruelles et al. 2007, Figure 6.
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Figure 3.18. Delos’ Northern Harbour seen from the north
(photograph by the author).

to prevent sand shifting due to strong waves and shore
drift. Although because of the depth of the sea and the
steepness of the seabed, ships of even large capacity could
anchor close to the rocky shore, if their anchor cables
were severed, they would drift in the shallows between
the “Great Mole” and Small Rematiaris, or crash onto
the rocky platform and on the rubble jetty to the south, as
Aelius Aristides describes in the account of his adventures
on Delos.'3® 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 for
hauling out. Any use of the harbour would thus have to
be done in extremely calm weather, but it is unlikely that
any cargoes would be regularly handled in this location.
It is, therefore, not surprising that no mooring stones or
storage facilities were found on the coast. A possible,
albeit it not confirmed by actual evidence, use would have
been the dissambarking of people, especially enslaved
ones and pilgrims, that could be done swiftly, with lighters
coming from merchantmen anchored in the open. The area
had direct access to the Agora of Theophrastos and from
there to the sanctuary, as well as to the xvxlog auctioning
facility to the south, where enslaved people would be
presented and auctioned and then quickly returned to the
waiting ships.

135 «_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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Modern mean sea-level

Figure 3.19. Cross-section of Delos’ Northern Harbour as it would have been during the early 1% century BCE (drawing by
the author with sea-level and form of coast based on Desruelles et al. 2007, Figure 6.1).
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Figure 3.20. Graphical reconstruction of the northern end of Delos’ Northern Harbour and of the houses that originally stood
above it (Duchéne et al. 2001, Doc.XXXV.2).
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Merchant Harbour

The Merchant Harbour of Delos can be defined as the
coastal area between the Main Harbour to the north and
the Asklepieion peninsula to the south (Figures 3.3, 3.8,
and 3.23). 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 and can, thus, be conventionally named Merchant
Harbour (Figure 3.21).!3¢ The remains of these buildings
are today partly submerged, whilst the shallower part of the
seabed is covered with posidonia and rubble.'3” The shore
becomes steeper and rockier south of the Dioskourion
sanctuary where no visible remains of any quays or other
buildings are present, although the area was within the
limits of the late Hellenistic city (Figure 3.23).13 Two,
large, rectangular buildings stood on most likely reclaimed
land at the end of Triarius’ Wall and at the “Pointe des
pillastres” (pilaster point). 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” (Figure 3.22).'*° The layout of
the coastal buildings of the Merchant Harbour confirms
their use as commercial facilities in direct relationship
with the seafront.'*® A relatively narrow (2.0-3.0-metre
wide) quay or, better, seaside esplanade ran along nearly
the whole shore. It was constructed of large granite slabs,
next to which a series of roughly hewn conical bollard, or
marking stones, were placed at a distance of 1.0 metres to
the west (Paris mentions seven lying at various distances;
Figure 3.27).'*! The Merchant Harbour is associated with
the expansion of the city towards the south after 166 BCE,
as excavation finds have verified, and must have been
abandoned after the middle of the 1% century BCE, since,
along with large parts of the Theatre district, it was left
outside the Triarius’ Wall.!4?

According to recent geophysical surveys, the ancient
harbour had a configuration very similar to the modern one
and was a continuous sandy beach, at least 600.0-metres
long and approximately 20-metres wide (Figure 3.24).

136 The term Mercant Harbour (Port Marchand) was first used by
Ardaillon (1896, 437-44). See also Jardé 1906, 644; Karvonis 2008,
200-5; Malmary and Karvonis 2016, 176.

137 The depth contour line closer to the shore (Paris 1916, PLI-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.

138 Bruneau 1968, Figure 1.

139 Jardé 1906, 632-64.

140 Karvonis 2008, 204; Malmary and Karvonis 2016.

141 Paris 1916, 38-9.

142 Duchéne et al. 2001, 104-6; Karvonis 2008, 167-169; Triimper
2002, 192—6. Although initially the whole coastal area of the Theatre
Quarter was considered to have been founded on extensive reclamation
(Bruneau 1981, 1-7-12, Figure 3; Cayeux 1911, P1.2; Chamonard 1922,
69), 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 and Karvonis 2016, 169-70).
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The beach had a gentle slope towards Great Rematiaris.'*?
The quays stood at a distance from the sea and, thus,
operated as retaining walls for a road running along the
“magasins” on the shore (Figures 3.22 and 3.25). No
further harbour works 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. The
long and wide beach of the harbour was protected from
the northern and western winds and swell by the moles
of the Main Harbour and by the two islets; it remains
today a relatively calm area. The channel between Great
Rematiaris and Delos was narrower (150.0-250.0 metres)
in antiquity and covered an area of 7,000.0 square metres,
making the Merchant Harbour the largest harbour sector of
Delos. It originally had a maximum depth of 3.0 metres,
which meant that no ships of large capacity could enter
(Figure 3.26A). Ships of medium capacity could approach
the coast at a distance of about 30.0-50.0 metres and ships
of small capacity at a distance of 20.0 metres (Figures
3.25 and 3.26B). According to the harbour’s dimensions,
25-56 ships of medium capacity, 40—-100 ships of small
capacity, or 111-437 ships of very small capacity could
be accommodated. These numbers, as in the case of the
Main Harbour, correspond to a theoretical maximum
capacity of the harbour area and far fewer ships would be
able to 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 been 15
ships of medium, 30 ships of small, and 100 ships of very
small capacity using the harbour at the same time (Figure
3.26B). Ships would also need to keep a safe 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 old nautical maps indicate as a good anchorage
(Figure 3.3A).'* The whole area, which can be considered
a part or an annexe of the Merchant Harbour and can be
conventionally called the Southern Anchorage, covers a
space of 175,000.0 square metres (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 23,000.0 square metres from Rematiaris
to the Asklepieion peninsula. This area gave ships of every
size ample depth and space to anchor and manoeuvre, and
casily sail away towards the south by taking advantage
of the prevailing northern winds; a maximum of 38-82
ships of great, 85-184 ships of medium, 131-368 ships
of small, or 365—1,437 ships of very small capacity could
be accommodated. Due to the depth of the sea and the
availability of space, such large numbers of ships could
easily anchor in this location, although it is unlikely that so
many ships were ever present in Delos simultaneously. A
considerable drawback of the anchorage for the long-term

143 Desruelles and al. 2007, 237, Figure 7.

144 Gallois 1910, Figures 26, 28-31, 38. Cf. Papageorgiou—Venetas
(1981, Figurel03) who also suggested that this area would be ideal for
the sheltering and anchoring of ships transporting visitors to the modern
archaeological site.
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Figure 3.21. Delos’ Merchant Harbour seen from the north (photograph by Katherine Bouras).

Figure 3.22. Delos’ Merchant Harbour at the area of the “Pointe des Pilastres” during the excavations by Johannes Piris in
1909 (Duchéne et al. 2001, P1.XLI courtesy EFA).
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Figure 3.23. Plan of Delo’s Merchant Harbour as it is today
(drawing by the author Based on Paris 1916, PLI-IV and
Moretti et al. 2015, PL.15).

Figure 3.24. Reconstruction of the form the Merchant
Harbour of Delos had during the late Hellenistic period
(drawing by the author).
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Figure 3.25. Cross-section of the Delos’ Merchant Harbour in antiquity (drawing by the author).

sheltering of vessels was that in case of a southern wind,
an equally large anchorage to shelter the ships from the
area didn’t exist and ships would probably have to disperse
in various smaller anchorages of Delos and possibly of
Rhenia, as well.

Docking was most likely not an option for ships using
the Merchant Harbour or the Southern Anchorage, due
to the lack of docking facilities. The conical stones along
the coastal esplanade were identified as mooring stones
by Paris.!'*> Nevertheless, their rough shape and lack of
wear marks or holes for the attachment of ropes indicates
they were never used in this manner, but most likely they

145 Paris 1916, 38-40, Figure 11.

served to mark the spaces allocated for specific merchants,
lighters, or cargoes on the beach (Figures 3.21 and 3.27).146

The long and wide beach of the Merchant Harbour
allowed the easy draught beaching of ships of medium and
small capacity, and the hauling out of the water of lighters.
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. According to the dimensions of the various
types of merchantmen documented in Chapter 2, the
beaches of the Merchant Harbour could accommodate 60—
1200 ships of medium, 75-120 ships of small, or 100-200

146 Malmary and Karvonis 2016, 170.
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Figure 3.26. Reconstruction of the use of Delos’ Merchant Harbour according to the draught (A) and the estimated number

(B) of ships and the harbour’s depth (drawing by the author).

Figure 3.27. One of the mooring or boundary stones located
along the coast of Delos’ Merchant Harbour (Duchéne et al.
2001, PLLI.1; courtesy EFA).

ships of very small capacity (leaving a minimum of 1.0
metre of distance between them; Figure 3.26B). It is highly
unlikely that, even if so many ships were simultaneously
present at Delos during the period of prosperity, they
would have been emptied and hauled on land or would
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have been draught beached to be unloaded. A much easier
choice would have been to anchor in the relatively safe
channel between the Great Rematiaris and the Merchant
Harbour or the Southern Anchorage and use lighters to
ferry their cargoes to the warehouses and shops of the
coast. However, what the Merchant Harbour offered was a
long, comfortable, and safe beach on which lighters could
easily move and draught beach, with direct access to the
coastal commercial and storage facilities, as well as to the
Theatre Quarter, one of the more densely populated urban
districts of the city (Figure 3.28). As discussed above, the
conical 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,'¥” 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 the
sanctuary’s inscriptions,'*® could also have operated in the
same area. The inscription mentions the leasing of a house
in the harbour and a shipyard, indicating that the shipyard
was outside the Main Harbour, probably in the Merchant
Harbour.

147 Malmary and Karvonis 2016, 170-1.
148 1D 363, 1.41; Duchéne et al. 2001, 143.
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Figure 3.28. Graphical reconstruction of Delos’ Merchant Harbour (drawing by the author).

An important feature of the Merchant Harbour was related
to the handling of cargoes along the series of coastal
“magasins”. Malmary and Karvonis’ recent studies of the
buildings these spaces belonged to point clearly towards
a “versatile” commercial function that combined storage
spaces and easy circulation of goods and people with
comfortable residential quarters, possibly for members
of merchant collectives who either built them or rented
them from local landlords or the sanctuary.'*® What
was, nevertheless, more directly related to the operation
of the harbour were the spaces facing the shore. Their
orientation and openings towards the open beach indicate
a direct relationship with the arriving cargoes, but their
actual capacity, provided each space was actually used to
store goods, was limited; even the largest ones could only
accommodate a maximum of 100 cubic metres or 35 tons
of cargo.'”® In the case that bulk goods like grain were
piled on the floor without the use of any type of container,
their capacity would not exceed 73 metric tons, in analogy
to the later horrea warehouses of Ostia (these units were
all regular rooms and not silos)."”! Such quantities would
match the total tonnage of ships of small capacity only,

149 Karvonis 2008, 205-8; Malmary and Karvonis 2016, 177-9.

150 Karvonis 2008, 185.

151 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 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
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larger ships requiring more than one unit to unload all
their cargo. Furthermore, 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, larger warechouses would not have
been needed, but only enough space to allow the easy
transportation of small quantities of goods to and from the
sea and the circulation of clients. Unfortunately, the actual
use of these spaces, damaged by the rising sea level and
excavated with nineteenth-century standards, cannot be
confirmed by any archaeological finds.

Finally, concerning the architecture of the harbour, its
whole configuration was a rather simple and functional
one. No porticoes, votives, temples, or other buildings
of monumental character have been found on the shore,
which was dominated by the series of large but simple
commercial buildings. Despite their size (“Groupe €” and
“Magasin 6” covered an area of 960.0 and 910.0 square
metres, respectively, whereas the largest one, the “Magasin
des colonnes”, covered an area of 1,700.0-1,960.0
square metres)'*? and complexity (they had two storeys,
peristyles, and were decorated with colourful frescoes),'>

and only a fraction of their space could be used for the storage of grain
or other similar goods.

152 Malmary and Karvonis 2016, 169.

153 Jardé 1905, 21-54; 1906, 644-64; Karvonis and Malmary 2009,
200-5; 2016.



their facades remained plain, with long series of simple
doorways and windows facing the sea.'>*

Skardanas Bay

Skardanas Bay is located to the north of the Main and
Northern Harbours (Figure 3.3). It has a width of 185.0
metres and faces northwest. It is flanked by rocky cliffs and
on its east side leads to a small triangular plain, probably
a result of inland siltation (Figures 3.29 and 3.30). The
modern beach is covered by rubble from the collapsed
ancient buildings, piled up into a high, steep ridge by the
strong wave action. The rubble slopes down to a depth of
circa 5.0 metres at a distance of 22.0 metres from the shore
in the middle of the bay; beyond that, a less-steep sandy
seabed continues towards the open sea.!>> One single
building has been located, half submerged and partly
preserved, in the bay’s best-protected northern end.!° It is
divided into rectangular rooms and preserves what seems
to be a quay or retaining wall around it, resembling the
commercial buildings of the Merchant Harbour.'S’ The
building’s walls continue inland and preserve painted
stucco decoration, indicating a possible domestic use of
at least part of the structure. No further harbour work has
been identified in the bay. The whole area was developed
as part of the city in the last quarter of the 2"¢ century
BCE, following the urban expansion towards the north.!8
Life continued in the region during the Imperial period,
as attested by its inclusion within the Triarius’ wall and
finds in excavated houses to the south of the bay (“Ilot des
Bijoux” and “Maison des Comediens”).!®

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. No
ancient structure has been located between the modern
beach and the “Maison de Skardana” towards the east.'s°
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 5.0 metres) 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. ¢!

Skardanas Bay was a small harbour and covered an area
of about 1,000.0 square metres but, in contrast to the Main
Harbour, a large part of the bay originally had a depth

134 Malmary and Karvonis 2016, Figure 10.

155 Papageorgiou—Venetas 1981, Figure 84.

136 Duchéne et al. 2001, PLLVIII-LXIII, Plans VII-VIII; Zarmakoupi
and Athanasoula 2017.

157 Bruneau 1987, 328; Duchéne et al. 2001, 119-22; Paris 1916, 6.

158 Bruneau 1968, 670-1.

159 Bruneau 1968, 698-9.

160 Bruneau and Ducat 2005, 240.

161 Papageorgiou—Venetas in his plan of Skardanas (1981, Figure 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?S/G=Delos).

[
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of more than 2.0 metres and allowed space for about 5
medium or 2—4 large capacity ships to anchor (Figures
3.31 and 3.32). 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, beach themselves, and unload their cargoes.
The obstruction of the bay’s eastern side by rubble and
earth makes any calculation of the capacity of the original
coast to accommodate beached vessels difficult. In any
case, however, the small dimensions of the bay provided
relatively little space for beaching. If the bay’s beach
followed more-or-less its modern limits, it would have had
a width of about 150.0 metres, allowing for the beaching
of a maximum of 10 to 16 ships of large, 16 to 30 ships of
medium, 19 to 30 ships of small, or 25 to 50 ships of very
small capacity. If the the ancient shore was further inland,
its width would be about 250.0 metres and would have
allowed for slightly increased numbers, although the whole
configuration of the narrow bay would make the handling
of ships of medium and large capacity challenging (Figure
3.32B).

The bay had a serious disadvantage; it remained totally
exposed to the prevailing northern and north-western
winds (Figure 3.4), with no natural or human-made
features to sufficiently protect it, apart from the small
northern promontory that could only partly protect the
bay from that direction. Because of 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 favourable.'®? Ships could anchor there
until their cargoes or parts of their cargoes were unloaded
and then seek shelter in the Merchant Harbour and in the
spacious Southern Anchorage. Had the ancient beach been
further to the east, 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.

Gourna Bay

Gourna Bay served as the harbour of the Stadium District
(Figure 3.3). The area was first inhabited just after the
extended renovation of the stadium and the construction
of the gymnasium in the last decade of the 2" century
BCE and was largely abandoned after the destructions
of 88/69 BCE, left outside the Triarius’ wall.!®> The
harbour is a small cove, with a natural pebble beach,
facing Mykonos towards the east, and barely protected
by a small rocky promontory to the north. The beach
is narrow and disrupted by rock formations (Figure

162 Zarmakoupi and Athanasoula 2017.

163 Zarmakoupi 2013a, 22. The synagogue of the Stadium District
continued to be used, most likely as a place of worship, as lamps and
glass finds show, at least in the 1% and 2" century CE (Bruneau 1968,
700).
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Figure 3.29. The bay of Skardanas from the south (photograph by the author).

3.33).1%* No substantial sedimentation or rubble remains
are evident in the exposed and relatively deep bay and,
according to aerial photographs, a large part of the seabed
is covered by rock formations and not sand. The coast is
exposed to waves and drift, which have contributed to the
severe erosion of most ancient remains on the shoreline.
Recent underwater investigations, however, revealed that
a wide quay, built with large stone plinths existed in this
location; the submerged structure has a width of 15.0
metres and a preserved length of 50.0 metres, but is in a
bad state of preservation (Figure 3.34).'% Immediately
to the west, the remains of a submerged building are
located. The discovery of embedded ceramic vessels has
been interpreted either as a tavern, or as a textile dyeing
workshop.'® No remains of any commercial buildings
similar to the ones at the Merchant Harbour have been
identified in the surrounding area, nor any monumental
edifices, apart from the synagogue, located to the south of
the harbour and over the rocky coast.'®” The whole coastal
zone from the synagogue to the south and up to the Patinioti
Peninsula to the north was covered by spacious, richly
decorated private houses.'® It has also been suggested by

164 Papageorgiou-Venetas 1981, Figure 85.

165 Zarmakoupi 2015, 124-6; Zarmakoupi and Athanasoula 2018, 98,
Figure 10.

166 Zarmakoupi and Athanasoula 2018, 95-7.

167 Bruneau 1982, 489-99; Plassart 1916, 201-15; Triimper 2004.

168 Fraisse and Fadin 2020, Figures 4, 10, 24; Plassart 1916; Zarmakoupi
2013a; 2014, 556-8.
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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
theory.'®®

Gourna presents a simple configuration concerning its
reconstruction. According to the bathymetry and the rise
of the sea level, the ancient beach was at a distance of
about 10.0 metres to the east of the modern one. The ashlar
quay is well delineated on its seaward fagade, but not at its
northern and southern ends, and was founded at a depth of
2.0-5.0 metres from the ancient sea level (Figure 3.35).!7°

Gourna was a deep, open harbour or, better, anchorage,
and offered ample space for the approach and anchoring
of various ships (Figure 3.36). Provided the ancient
shoreline was like the modern one, a 75.0-metre long
beach existed (at least before the construction of the 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,
however, would be able to use the harbour for beaching,
since the steep shore and narrow beach would leave little
space for hauling anything more than lighters out of
the water. Being an open anchorage, not limited by any
natural or artificial features towards the east, it presented

169 Bresson 2016, 91; Bruneau 1979, 102-3.
170 Papageorgiou-Venetas 1981, Figure 85.
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Figure 3.30. Plan of Skardanas bay as it is today (drawing
by the author based on Papageorgiou-Venetas 1981, Figure
84, with additions concerning the submerged building from
Duchéne et al. 2001, Plan VII-VIII, Plans VII-VIII).

few problems concerning ship anchoring, movement,
and handling. At the same time, however, 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
50.0-metre long structure, according to the data supplied
by the recent underwater investigations and the depth of
the sea in front,'”! could accommodate 45 ships of large
capacity, 6 ships of medium capacity, 10 ships of small
capacity, or 12 ships of very small capacity, berthed stem
first (Figure 3.36).

Fourni Bay

Fourni Bay is located at the southern end of the Hellenistic
city. It faces south-west and measures circa 300.0-by-
200.0-metres (Figure 3.3). A shallow sandy beach extends
at the bay’s middle. It is protected from the west by a
rocky promontory on which the ancient Asklepieion stood.

171 Duchéne et al. 2001, Doc.VI; Papageorgiou-Venetas 1981, Figure 85;
Zarmakoupi and Athanasoula 2018, Figure 1.

- Shoreline

| Rubble beach

Figure 3.31. Reconstruction plan of the form Skardanas Bay
had during the late Hellenistic period. The reconstruction is
based on the bathymetric and geographical data provided
in Figure 3.30 with a line indicating a possible ancient
shoreline extended towards the east (drawing by the author).

Another small sanctuary, presumably the Leukothion,!”?
is located on the opposite shore (Figure 3.37). 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 ancient
shore was located 70.0-75.0 metres to the southwest of
the modern beach. The depth of the beachrock (2.2-3.0
metres) agrees with the rise of sea level since Classical-
Hellenistic times.!” The sandy cove was probably not one
of Delos’ commercial harbours, since it remained outside
the city limits, even during the years of the greatest urban
expansion in the beginning of the 1% century BCE.!’
Nevertheless, it could have formed an excellent auxiliary
harbour for fishing boats, ferries, and lighters serving the

172 Robert 1952, 107-19; Figure 38.

173 At the bay’s southern side is deep rock cut on the shore, measuring
¢.20.0-by-40.0-metres (Cayeux 1911, 202, Figure 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.
174 Beachrock formations were created during periods of geological
stability, by the cementation of sandy sediments in the intertidal zone
(Dalongeville et al. 2007, 26).

175 Desruelles et al. 2009, Figures 4D and 10; Kent 1948.

176 Bruneau 1968, Figure 1.
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Large capacity ships | I Small capacity ships - Large capacity ships ¢ Small capacity ships
Medium capacity ships |:] Very small capacity ships A Medium capacity ships <> Very small capacity ships

Figure 3.32. Reconstruction of the use of Skardanas harbour according to the draught (A) and estimated number of ships (B)
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).

Figure 3.33. Delos’ Gourna Bay from the south (photograph by the author).
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o Shoreline - Quay

Figure 3.34. Reconstruction plan of Gourna Bay during the early 1% century BCE (drawing by the author).

Figure 3.35. Hypothetical cross-section of the quay at Gourna (drawing by the author).
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Figure 3.36. Reconstruction of the use of Gourna harbour according to the draught (A) and estimated number (B) of ships
and the harbour’s depth (drawing by the author).

Figure 3.37. Fourni Bay seen from mount Kynthos (photograph by the author).
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ships anchored in the Southern Anchorage or coming from
the south and south-west. It could accommodate 40-50
ships of very small capacity, whereas ships of even large
capacity could easily approach the bay’s entrance, due
to its depth. Constantakopoulou has suggested that the
bay could have operated as a departing point for boats
carrying 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 Apollo’s island, especially
considering that the bay is just next to the Asklepieion
sanctuary.!”’ This remains, however, a hypothesis, since
no archaeological or epigraphical evidence exists to
support it.

Island of Rhenia

The Island of Rhenia could have also functioned as an
extension of the harbours of Delos, being firmly under the
control of the Delians since the 6 century BCE.!”® Located
close 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
at the island (Figure 3.1). Remains of a breakwater, with a
cylindrical bollard stone or column, have been reported by
Negris at the bay south of the Lazaretto Peninsula.'”® The
date of these structures remains unfortunately unknown,
as well as the extent and type of the settlements on the
island 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 farms).!8 The Delos Underwater Project,
which has also included research on the coasts of Rhenia,
will hopefully provide more data on the island’s harbours.

3.1.4 The use and function of the harbours of Delos

Delos was a harbour city served by a series of harbours
dispersed around the island and connected in different
degrees with its architectural and urban fabric. These
gave various possibilities to mariners, according to the
configuration of their ships and the nature of their cargoes.

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. In the case of the Northern Harbour, they

177" Constantakopoulou 2017, 76.

178 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.

179 Negris 1904b, 344-7, Figures 1 and 2. Cf. Desruelles et al. 2004, 15,
Figure 6.

180 Charre et al. 1993; Le Dinahet-Couilloud 1974. 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 (zdli¢) but, on the other,
underlines the lack of a harbour and a market on the island.
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could anchor at a distance of about 50.0 metres from the
shore. Skardanas Bay, being deeper at its centre, allowed
the approach of such vessels but, again, no closer than
40.0-50.0 metres to the shore. It was only Gourna Bay,
which, due to its depth and the existence of the ashlar quay,
could allow ships of large, medium, and small capacity to
use it by directly berthing on the quay. 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 30.0 to 40.0 metres and, in Skardanas and Gourna
Bays, at a distance of 15.0 to 20.0 metres. In theory, ships
of medium capacity could also dock on the natural quay
of the Northern Harbour, but, as already discussed, it is
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;
it is doubtful whether any medium-capacity merchantman
would attempt to cross it without the use of tugboats or
pilots. Small-capacity ships could approach even closer
to the shore (10.0-20.0 metres in the Merchant Harbour,
and Skardanas and Gourna Bays) and draught beach on
it, the ones with a draught of 1.0-1.5 metres 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 1.4), which would be
even smaller when they disembarked their whole crew and

rigging.

The existence of a multitude of different harbours and
anchorages around the island of Delos offered mariners the
possibility to select where to direct their ships or to easily
switch sites according to different conditions, as suggested
by Zarmakoupi.'3! Delos served ship traffic from all around
the Aegean and the Cyclades, and ships would have arrived
from all different directions. Their commanders could
thus use Gourna when arriving from the east and from
Mykonos; Skardanas when arriving from the north; and
the Merchant Harbour, the Southern Anchorage, or even
Fourni Bay when arriving from the south and south-west.
With the sea in this area being rather deep, it would be easy
for ships to anchor and use lighters to unload/load cargoes
from the city’s coastal districts. Problems would begin
when the sea and wind conditions became unfavourable,
especially for the greatly exposed anchorages at Skardanas
and Gourna Bays, where ships would be exposed to the
prevailing northern winds that could cause anchored ships
to drift towards the rocky shore. To tackle such incidents,

181 Zarmakoupi 2018b, 37, Figure 3.6.
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mariners would most likely swiftly change anchorages
according to the direction and force of the winds. This
practice would have been relatively easy because of the
island’s small size and the lack of shallow areas in the seas
around it; this approach has been correctly described by
Zarmakoupi as “selective coastal tramping”.'®? Rhenia
could have also played an important role in such a practice
due to its spacious protected bays and its small distance
from Delos’ harbours.

In relation to this coastal tramping, seasonality could have
also been an asset of the multiple harbours and anchorages of
Delos. Although the predominant winds in the region during
the summer sailing season (June—October) were north and
north-northwestern, south-western winds could occur both
in the winter months, as well as in April and May, which
were months favorable for sailing (Figure 3.4).!83 Thus, it is
possible that during the spring seagoing ships would avoid
the Southern Anchorage, which was totally exposed to
southern winds and move to Skardanas, Gourna, or Rhenia,
where conditions could have been more favourable.

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 be employed. Taking into account the average
width of service ships as known through archaeological
finds (Tables 1.1, 1.2; Appendix I, Table 4) and assigning
4.0 metres for each vessel, the following numbers are
suggested: the northern half of the Main Harbour, with a
beach of about 200.0 metres, could serve about 50 lighters
at the same time. If each lighter could carry a cargo of
8 to 10 tons, then a theoretical 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
needed for each cargo would depend on the number of
lighters and porters employed.'3* According to 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 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.

182 Zarmakoupi 2018b, 37-8.

183 Arnaud 2005, 16-23; Beresford 2013, 51-2; Morton 2001, 121.

184 Porters (duopdpoi, caxrkopdpor or saccarii, literally sack-bearers)
are mentioned in an Egyptian papyrus (P. 11652 C R Kol. XXII) and
several inscriptions (Feuser 2020, 65; Mataix Ferrandiz 2018, 96).
These workers would have beyond doubt played an important role in
the commercial life of harbours, but texts are vague concerning the exact
ways they loaded and unloaded vessels.

185 Brandt 2005, 35-6.
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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. 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 fully unload such a ship. Furthermore,
the storage facilities of Delos were relatively limited,
with numerous warehouses dispersed all around the urban
fabric and fragmented into small spaces, whose use was
variable and interchanging.'¢ As for the number of lighters
that were likely used, 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 to
land, using a relatively poor road network.'®” 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 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 xkvxiog 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 Bay. 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, as well (Figures
3.34 and 3.35). According to Brandt’s calculations,'8? it
would take a team of 15 porters, 5 days to empty a 150-
ton merchantman on such a quay. Merchantmen could
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
the Gourna harbour and the building standing right next
to the quay was probably a tavern or a workshop.!® Any

186 Duchéne 1993, 125; Zarmakoupi 2018b, 33-4.

187 Jardé 1905, 35-6.

188 Brandt 2005, 35-6.

189 During the recent underwater survey of Gourna harbour by the
Delos Underwater Archaeological Survey Project, the remains of 18
small ceramic vessels were found embedded into concrete, as well as
a circular stone structure that most likely supported a larger marble
vessel, now lost (Zarmakoupi and Athanasoula 2018, 93-8, Figures 5-9).
Chamonard (1922-24, 212) and Karvonis and Malmary (2012, 267-71)
have identified similar vessels located in other quarters of ancient Delos



merchandise 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 latter
would have been a problem for large and cumbersome
cargoes, due to the relatively poor road network on
Delos.'! Finally, the exposure of the harbour to the open
sea would have made docking a potentially dangerous task
(see Section 1.3.3). 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.

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 discussed 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®pa'®* and the existence of a
tax possibly related to lifting devices (z@v aipeciov).'** Tt
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.
Rafts and simple shear-leg cranes, made from reused timber
or even ship masts, and other equipment (capstans, pulleys,
ropes) could be set up in the most convenient places and
then dismantled, leaving no trace in the archaeological
record, or in the archives of the sanctuary.'”> And, although
construction activity in Hellenistic and early Roman
Delos was truly 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 Section 1.4.5). Gourna harbour,
according to 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.

An additional aspect of stone and marble transportation
on Delos was the use of the quarries located at the island’s
eastern shore (Figure 3.3).!° The configuration of the
rocky coast allowed loading directly on ships or even rafts,
with the use of cranes and traces of their sockets have been

as equipment for the measuring, storage, and mixing of victuals, most
likely used for the preparation of food in taverns. Monteix, on the other
hand, has identified similar spaces as a fullonicae, workshops for the
refining and dyeing of textiles (Monteix 2011, 13—-6; cf. Zarmakoupi and
Athanasoula 2018, 97).

190" Zarmakoupi 2013a; 2013b.

Jardé 1905, 35-6.

Zarmakoupi 2015, 126.

ID 104—4; Hellmann 1980.

1D 353A, 33; ID 354, 29; Vial 1984, 231, n.207.

Landels 1978, 845, Figure 26.

Chamonard 1922-24, 233-6; Vallois 1966, 70.
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identified on the shore.!”” Gourna harbour, located very

close, even if, as it has been shown above, it could not
operate for the unloading and handling of this material,
could have operated as a provisioning station for ships and
mariners dealing with the local quarries.!*®

3.1.5 Conclusions

Hellenistic and early Roman Delos was an 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 dense urban fabric of the city.?? The function of Delos
as an establishment where transit 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 improving
and embellishing the public space around the harbours,
including lavish monuments and commercial facilities,
but not the actual harbour infrastructure, 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 which related to seaborne trade, and becoming zo
xowov EAvev guropiov (the common market of Greece),
according to Pausanias.?”? Merchants and mariners did not
hesitate to approach the island by 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.

3.2 Kenchreai

The second case study of this research is Kenchreai,
Corinth’s gateway towards the Aegean and the east
(Figures 1.4 and 3.38). Although the site was inhabited
at least since the 4™ century BCE, as archaeological
and written evidence confirm,?% it became an important
harbour settlement after its reconstruction by the Romans
in 44 BCE, in what was part of an organised effort not only
to replace the already declined Delos, but also to stimulate
trade in Roman Greece by reviving Corinth as a merchant
hub on the crossroad of the Isthmus.?%4

Fraisse and Kozelj 1991, Figures 2 and 15.

Zarmakoupi 2015, 126.

Purcell 1996, 274.

Zarmakoupi 2018a; 2018b.

Duchéne 1993, 125; Zarmakoupi 2018b, 33—4.

Paus.8.33.2.

Some remains of a small Hellenistic settlement have been located on
the hills above the ancient harbour (the so-called middle spur; Scranton
et al. 1978, 10). Thuc.4.42.4; Pseudo-Skylax, Periplous 55.

204 Rizakis 1996; 290, 297; 1997, 32-3; Rostovtzeff 1926, 65; Scranton
etal. 1978, 22, 25, 34, 36-38, 43, 51, 70, 87; cf. Rife et al. 2007, 143.
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Figure 3.38. Map of Corinthia and of the Isthmus area
indicating the position of Corinth, Kenchreai and Lechaion
(drawing by the author).

Kenchreai’s ancient harbour was known to scholars since
the end of the nineteenth century and was identified by the
visible submerged remains and by Pausanias’ references,?%
but the main survey and excavation work was carried out
by the pioneering underwater and land exploration of
the site by the Universities of Indiana and Chicago that
took place between 1963 and 1968.2°° The results of this
thorough and fruitful research were published in a series
of volumes,?”” and, along with more recent excavations on
land?*® and various geophysical surveys,?’® have provided
a clear and precise image both of the ancient harbour
and a large part of the settlement, which thrived during
the Roman Imperial period.?!? Despite, however, the rich
information collected and published, harbour operation

205 The site of Kenchreai’s harbour is for the first time briefly mentioned
by Gerster, the engineer responsible for the construction of the Corinth’s
Canal, in 1884 (226). Georgiades (1907, 5, PLII) 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 and Stillwell (1932, 71-5,
Figures 36-42) gave a much more detailed account of the site, although
they did not publish any plan of the submerged structures.

206 Scranton et al. 1978, xvii—xxi.

207 Adamschek 1979; Scranton et al. 1976; Scranton et al. 1978; Stern
and Thimme 2007; Williams 1981.

208 Heath et al. 2015; Korka and Rife 2013;Rife et al. 2007; Wilson
Cummer 1981.

209 K oukouvelas et al. 2017; Rothaus et al. 2008; Stiros 2001.

210 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 to the cemetery has been done by the construction of coastal
fortifications by the German forces in World Word II on the Koutsongila
ridge, where modern looting has also been constant (Alexiou et al. 2008;
Rife et al. 2007, 146).
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and ship and cargo handling was never properly studied,
leaving much to be desired in the understanding of the
form and function of this important ancient harbour city.

3.2.1 Geomorphology and climatic conditions

Kenchreai is located on the east coast of Corinthia, 10.0
kilometres east of the centre of ancient Corinth and 4.0
kilometres south of the important sanctuary of Poseidon at
Isthmia (Figure 3.38).2!! 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 (Figures 3.39 and 3.40).2!2 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 1960s) of yellow-to-white
marls, typical in Corinthia.?!3 The seaward spur, which is
steeper and reaches closer to the coast, originally formed
a small cape, but the soft rocks have been heavily eroded
by the sea and only small parts survive underwater,
forming the natural foundation of the Northern Mole.?!4 A
similar, but smaller, cape originally formed the base of the
Southern Mole, as well. A long and wide beachrock strip is
located on the shore north of the Northern Mole, at a depth
between 1.6 and 2.7 metres, corresponding most probably
to the coast of the Roman period.?"

Today, the ancient harbour is a deep, sandy cove. The
beach is relatively narrow (5.0-7.0 metres) and only small
seasonal streams end there from the hinterland. This, as
well as the protection from coastal sand shifting from the
Northern Mole, renders the site “silt free”, with minimum
siltation rates.?'® The seabed progressively slopes towards
the entrance of the harbour where it reaches a depth of
22.0 metres. No underwater rocks or reefs are to be found
inside or around the harbour and the seabed is covered by
fine sand and posidonia fields.

Although several major seismic sources surround the site
(the Kenchreai, Loutraki, and Agios Vasileios faults), their
slip rates are low and, beyond the 2.0 metre rise of the sea
level since the 1% century CE and coastal erosion, little
seems to have changed in the area.?!” Local subsidence
and erosion, however, appears to have heavily affected the

211 Mauro 2017, 134-6.

Stillwell et al. 1976, 446.

Scranton et al. 1978, 1-5.

Scranton et al. 1978, 17.

Kolaiti and Mourtzas 2016, Figure 3.

The excavators observed that it took years for exposed excavation
trenches to be backfilled by sand (Hohlfelder 1985, 84). The minimal
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, Figure 5).

217 Flemming et al. 1973, 4-5. Kolaiti and Mourtzas (2016, 76) suggested
a 3.25-metre 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 ignored the possibility of
heavy subsidence and erosion of the whole coast.
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Figure 3.39. The Bay of Kenchreai as seen from the Northern Ridge (photograph by the author).

Figure 3.40. Plan of Kencreai as it is today (drawing by the author).
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artificial moles, as they slope towards the sea with their
ends 4.0-15.0 metres underneath the modern sea level.2!3

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 in the Saronic Gulf are northern and strong etesians
blow in the summer (Figure 3.41).2%° Due 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 safe harbour today, due to the lack
of protective works and the ease with which winds might
change, especially in the summer months.???

3.2.2 Ships and cargoes in the harbour of Kenchreai

Ancient Corinth has been aptly described by ancient authors
as a proverbially lavish commercial city and an emporion,
“holding the keys” to the Peloponnese, because of its strategic
position and the control over the Isthmus.??* Classical and
Hellenistic Corinth possessed one of the largest naval
fleets of ancient Greece, and was also the centre of a long
shipbuilding tradition represented by Ameinokles, credited
with the invention of the Greek trireme,??* and Archias, the
builder of the famous Syracusia.??

218 Although a major subsidence event is considered by Stiros (2001,
559) to have been caused by the great earthquake of 375 CE that
destroyed a great part of the ancient city, Rothaus et al. (2008, 64) have
suggested that subsidence was gradual and should not be linked to any
particular seismic event.

219 Beresford 2013, 54—6; Desruelles 2004, 48—54.

220 Maheras 1983, 151-2, 743-7.

21 Alexiou et al. 2008, 4.

222 Mediterranean Pilot IV, 56.

223 “For it is, as it were, a kind of market place, and at that common to all
the Greeks, and a national festival, not like this present one which the Greek
race celebrates here every two years, but one which is celebrated every year
and daily” (Ael.Ar.Orat.3.23; translated by C.A. Behr); “Corinth is said to
be opulent from its mart. It is situated upon the isthmus. It commands two
harbours, one near Asia, the other near Italy, and facilitates, by reason of so
short a distance between them, an exchange of commodities on each side.
As the Sicilian strait, so formerly these seas were of difficult navigation,
and particularly the sea above Malez, on account of the prevalence of
contrary winds; whence the common proverb, ‘When you double Malea
forget your home’. It was a desirable thing for the merchants coming from
Asia, and from Italy, to discharge their lading at Corinth without being
obliged to double Cape Malez. For goods exported from Peloponnesus, or
imported by land, a toll was paid to those who had the keys of the country”
(Str.8.6.20-2; translated by H.C. Hamilton, and W. Falconer).

224 “The Corinthians are said to have been the first that changed the form
of shipping into the nearest to that which is now in use, and at Corinth are
reported to have been made the first galleys of all Greece. Now it is well
known that Aminocles, the shipwright of Corinth, built four ships at Samos;
and from the time that Aminocles went to Samos until the end of this present
war are at the most but three hundred years. And the most ancient naval battle
that we know of was fought between the Corinthians and the Corcyraeans,
and from that battle to the same time are but two hundred and sixty years. For
Corinth, seated on an isthmus, had been always a place of traffic (because
the Grecians of old, from within and without Peloponnesus, trading by land
more than by sea, had no other intercourse one to another but through the
Corinthians’ territory), and was also wealthy in money, as appears by the
poets, who have surnamed this town the rich. And after the Grecians had
commerce also by sea, then likewise having furnished themselves with a
navy, they scoured the sea of pirates and, affording traffic both by sea and
land, mightily increased their city in revenue of money” (Thuc.1.13.2;
translated by C.F. Smith). Cf. Theodoulou 2002, 93.

225 Ath.5.203.40.
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Kenchreai appears often in written sources during the
Classical and Hellenistic period, concerning its use as a
natural harbour for the movement of troops and people
from and to Corinthia, but no references to any settlement
exist.??6 It is only Pseudo-Skylax who reports the site
as a fortified one around 330 BCE, giving no further
information concerning the existence of a settlement or
an organized harbour.??’ References to the harbour begin
after the 1% century CE. Dio Chrysostom, Apuleius, and
Lucian document Kenchreai as an important harbour and
a thriving commercial centre in the 1% and 2" century
CE.228 It was also where Saint Paul set sail for Syria in
52 CE, after founding the local Christian community.??
The importance of the trade with the east is shown through
a series of pottery finds in Corinth and Kenchreai, the
latter being naturally Corinth’s main gateway towards the
Aegean and the Levant. A steady inflow of eastern pottery,
including many transport amphorae, is evident throughout
the Hellenistic and the Interim Period.?*° With the creation
of the Roman colony in 44 BCE, these imports continue,
whereas the early colonial elite of Corinth appears to
have formed commercial links with Asia Minor.?*! In
Kenchreai, according to Adamsjeck’s study of the pottery
found in the excavation of the harbour, a steady presence
of eastern coarse and fine pottery is observed; Knidian and
Koan transport amphorae are common in the 2" and 1%
centuries BCE, whereas 75 per cent of the fine pottery of
the 1% century CE comes from the east.?*? After a drop in
the number of finds in the 2"4-3" centuries CE, imports are
dominated by North African wares in the 4"-5 centuries
CE and then by Egyptian ones in the 5"-6" centuries
CE.?* An additional eastern import that would have
arrived in Kenchreai was building material, as suggested

226 Thuc.4.44, 8.10.1, 8.23.5; Plut.Pel.24.5; Plut.Arat.23.5,29.1-2, 44 4;
P1b.2.59.1, 2.60.7, 4.19.7, 5.29.5, 5.101.4, 18.16.4; Liv.28.8.11, 32.17.3,
32.19.3, 32.21.7, 32.23.3-4, 32.40.9, 41.24.12; Xen.Hell.4.5.1, 6.5.51,
7.1.17; Diod.11.16.3, 15.68.3, 19.63.4, 19.64.4.

227 «“After Epidauros is the country of the Corinthians toward the east,
and the fort of Kenchreiai, and the Isthmus, with a sanctuary of Poseidon”
(Pseudo-Skylax, Periplous 55; translated by translated by G. Shipley).
228 “For 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; translated by H. Lamar Crosby);
“Galloping six full miles fast as I could, I 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 I avoided the harbour
and chose a secluded stretch of shore” (Apul.Met.10.35; translated by
W. Adlingotn); “Greece being now subjugated (for no resistance will be
offered to our enormous host, we shall merely walk over), we get our
troops on to the galleys, and the horses on to the transports (arrangements
having been made at Cenchreae for the requisite number of vessels, with
adequate provision and so on), cross the Aegean, and land in Ionia “ (Luc.
Nav.32; translated by H.W.Fowler and F.G.Fowler).

229 “Paul, having stayed after this yet many days, took his leave of
the brothers, and sailed from there for Syria, with Priscilla and Aquila
with him. He shaved his head in Cenchreae, for he had a vow” (Acts
18.18; HCSB translation); “I commend to you our sister Phoebe, who
is a servant of the church in Cenchreae. So you should welcome her in
the Lord in a manner worthy of the saints and assist her in whatever
matter she may require your help. For indeed she has been a benefactor
of many—and of me also” (Rom.16.1-2; HCSB translation).

230 James 2010, 220; Lawall 2006; Salmon 1984, 144.

21 Slane 1989, 224-5; 2000, 310-11; Spawforth 1996.

232 Adamsjeck 1979, 25-41, 44-5.

23 Adamsjeck 1979, 82.
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Figure 3.41. Wind roses in the area of the Saronic Gulf (Olowa State University database; http://mesonet.agron.iastate.edu/
sites/windrose.phtml?network=GR__ ASOS&station=LGMK).

by the use of Prokonessian marble at the Great Bath of the ~ of the northeastern Peloponnese, as well. Concerning the
Lechaion road in the 2" century CE.?3* import of grain and other victuals for local consumption,

Corinthia was an agriculturally rich region and most
Due to its orientation, Kenchreai would have been an  probably largely self-sufficient, even during the Roman
ideal commercial hub in the trade of grain from the east  Imperial period, when the population rose considerably.?36
and particularly from Egypt,?® serving both as a stop for
grain carriers and as an import centre for Corinthia and

236 According to Engels (1990, 33), the total population of Corinthia
had reached 100,000 people during the Roman period and most of it
depended on the import of goods through sea and land routes, with the

234 Biers 1985, 3; Concannon 2017, 75. city being transformed into a “service city”, basing its prosperity on the
235 On the trade of Egyptian grain during the Hellenistic and Roman exploitation of trade and the diolkos. Engels’ views have been, however,
periods, see Garnsey 1988, 231; Rathbone 1983, 46-50; Temin 2013, criticized by Whittaker (1994, 129-30), who underlined the insufficiency
29-30. of the former’s data and the arbitrary nature of his conclusions.
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Grain, nevertheless, was still imported, as a late 4™ century
BCE oration by Lycurgus testifies,”’ and it is quite
likely that the endemic warfare and political instability
experienced by Corinthia in the Hellenistic period would
have caused provisioning problems.?3® It is unfortunately
difficult to make any hypotheses on the possible volume
of grain imports because of a lack of accurate data on
the population of Corinthia during the period studied,
whereas local production and imports from the west and
the Peloponnese could have covered a great part of the
local needs.

Corinth also exported part of its local production during
the Hellenistic and Roman period. Written sources mention
the famous apples, radishes, wine, and violets of Corinthia,
as well as timber, tiles, and clay.?*® The bronze from local
workshops was also much appreciated.?*® Corinthian
marble was of mediocre quality and not exported, but
the local oolitic limestone, found in great quantities in
the whole region, was cheap and easy to quarry and
transport. It was extensively exported between the 7%
century BCE and the 2™ century CE to places as far as
Delphi and Epidaurus, as documented by inscriptions.?!
Most of the quarries were located at the Examilia ridge,
6.0—7.0-kilometres southeast of Kenchreai, but quarries
at a distance of just 1.0 kilometre to the northwest of the
ancient city were also used.?*? The export of this type
of stone to places on the eastern coast of Peloponnese,
like Epidaurus, would have been done via the sea, since
ship transportation was more convenient and cheaper in
antiquity.>** Unfortunately, no archaeological or written
evidence describes the exact ways stone cargoes were
shipped to and from Kenchreai.?*

Much of the ship traffic in Kenchreai must have been
related to the transhipment of cargoes over the Isthmus.
Strabo explicitly refers to cargoes being trafficked by land
through the harbours of Corinth to avoid the dangerous
and lengthy passage around the Peloponnese.?** Related to

237 “Living at Megara and using as capital the money which he had
withdrawn from Athens he shipped corn, bought from Cleopatra, from
Epirus to Leucas and from there to Corinth” (Lyc.Ag.Leocrates 1.26;
translated by J.O. Burtt).

238 James 2010, 168.

239 Ath. 2.56f; Galen, De Compositione Medicamentorum per Genera
13.829; IG, 1V2, 1, 110B, 3-11; IG, 112, 1672, 71-2. Cf. Engels 1990,
196, n.11.

240 “Next after the above compound, so celebrated in antiquity, the
Corinthian metal has been the most highly esteemed” (Pl.Nat.34.3;
translated by H.Rachman); “Having thus become excessively rich, he
adored the lamp-stand as much as any divinity, and the story became
a sort of pendant to the celebrity of the Corinthian lamp—stands” (PL.
Nat.34.6; translated by H.Rachman), “for by all likelihood this Corinthian
brass was a certain mixture and temperature of metals, prepared by art;
just as at this day artisans temper gold and silver together, and make a
peculiar and wonderful pale yellow metal; howbeit, in my eye it is of a
sickly color and a corrupt hue, without any beauty in the world” (Plut.De
Pyth.2; translated by F.Cole Babbitt). Cf. Ridgway 1981; Mattusch 2003.
241 Hayward 1996; 2003.

242 Hayward 2003, 28-9; Scranton et al. 1978, 8, 79.

243 Hayward 2003, 31; Russell 2013a, 110-40.

24 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 personal communication).
245 S1r.8.6.20.
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this activity was the operation of the diolkos (dioikog), a
carefully designed and partly stone-paved road or tramway,
connecting the Corinthian with the Saronic Gulf over
the narrowest part of the Corinth Isthmus and allowing
the transportation of regular and special cargoes (stone,
timber) or even ships (Figure 3.38).2% Both harbours
of Corinth, Lechaion and Kenchreai, however, were not
located close to the diolkos, with Kenchreai lying at a
distance of about 4.0 kilometres from its eastern end. The
connection with the diolkos remains problematic, since no
direct road appears to have led to the ancient trackway but,
instead, the main roads from Kenchreai led either directly
to Corinth or to Isthmia. It is possible that by the Roman
Imperial period, the diolkos was already out of use (at
least for merchant ships and their cargoes), which forced
the authorities to 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 passing from Corinth and
connecting the Saronic and the Corinthian Gulf. It, thus,
facilitated the development of Corinth into the wealthy
commercial centre that “held the keys” of the Peloponnese,
as Strabo cleverly points out.?#

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 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, attested by the existence of an
Iseion, also mentioned by Pausanias,>® in Kenchreai is
equally not an actual sign of the presence of foreigners,
since it was already common amongst the Mediterranean
populations before the Roman conquest. What tomb
finds do reveal, however, is the existence of a wealthy

246 Koutsoumba and Nakas 2013; Pettegrew 2011. The precise dating
and use of the diolkos remains problematic. The substantial work seems
to have been constructed in segments, the earliest ones dating to the 6th
century BCE and the later ones to the 4" century BCE. The multiple
track marks on the stones of the road indicate its intensive use, at least
by carts, but the transportation of ships is only attested for galleys in
specific instances during ancient times (Koutsoumba and Nakas 2013,
201). Written sources do not mention the diolkos as a road for cargoes
or for ships.

247 Strab.8.6.20.

248 Rife et al. (2007, 176) and Korka and 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).

249 van Berchem 1962; Rizakis et al. 2004, 418, n0.639.

250 “In 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;
translated by W.H.S. Jones). For the archaeological remains of the Isis
sanctuary, see Scranton et al. 1978, 53-78.



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
the harbour and the settlement of Kenchreai, underlines
the importance of the harbour city as a centre of trade and
commerce, even without the presence of a multinational
population.

Direct evidence related to the actual numbers, tonnage,
and types of ships frequenting Hellenistic and Roman
Kenchreai is scarce. No ancient shipwrecks have been
reported from the seas around the harbour, whereas the
possible shipwreck remains near the Southern Pier are
too limited to offer any conclusive evidence on what kind
and type of ships they belonged too (if they belonged to a
ship at all, as will be discussed below). Nevertheless, the
sheer size of the warehouses excavated in the harbour’s
southern area (they covered an area of at least 4,500.0
square metres) clearly shows a thoroughly organised effort
to accommodate and control large quantities of goods in
what appears to have been a public building. The regular
cleaning of the warehouses was what created the thick
“dump” layer in the sea in front of them (see also Section
3.3.5 below).

Although, due to the lack of written sources and evidence
on the population of the city and of Corinthia, in general,
it is difficult to ascertain the quantity and nature of the
merchandise arriving and leaving Kenchreai, several
clues point towards bulk cargoes. The large warechouse
complex facing the seafront would be ideal for the long or
short-term storage of goods like grain, olive oil, or wine,
which were exported or imported. Kenchreai could have
operated both as an import/export harbour, as well 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 cast,
where substantial part of grain provisioning originated,
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.

No ship images survive from the harbour of Kenchreai.
The stylised miniature depictions on the Antonine coins of
Corinth (see Section 3.2.3) can give no actual information

%! Dio.Chr.37.8. Cf. Rife et al. 2007, 175.
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on the type of ships reaching the harbour (Figure 3.42).2°?
The discovery of a possible shipwreck next to the Southern
Shipbuilding activities have not been documented at
Kenchreai either, despite the northeastern Peloponnese
having access to extended forests that could have provided
good shipbuilding timber and the wide beach at the centre
of the bay, which could have easily been used for the
construction and repair of ships. Finally, no evidence of
any military use of Kenchreai exists.?>* No shipsheds have
been located in the harbour, and no references exist 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.

3.2.3 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 exploration of the site in the 1960s.234 During that
project, the whole bay was mapped and excavations and
sondages 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-
level rise since antiquity, as well as the seismicity 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?®, whereas Strabo briefly mentions
it as a village (kowun) with a harbour in the early 1% century
CE.?7 Dio Chrysostom and Apuleius describe Kenchreai
as a busy cosmopolitan harbour and safe anchorage in the
1%t and 2" centuries CE,5® and 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

252 The images of several sailing ships have been preserved on the
4™ century CE glass panels found at Kenchreai (Scranton et al. 1976,
Dr.XVI-XVII, Figures 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).

253 Little has survived from Kenchreai’s defences. Pseudo-Skylax’s
mentions a fort at Kenchreai in the 4th 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 well have been
left unfortified during the Roman period.

234 Scranton et al. 1978.

255 Flemming et al. 1973, 4-5; Kolaiti and Mourtzas 2016, 75-7;
Koukouvelas et al. 2017.

256 «“And 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).

257 “Lechaum is the commencement of the coast on one side; and on the
other, Cenchree, a village with a harbour, distant from the city about 70
stadia. The latter serves for the trade with Asia, and Lechaum for that
with Italy” (Strab.8.6.22; translated by H.C. Hamilton, and W. Falconer).
258 Dio.Chr.37.8; Apul.Met.10.35.
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Figure 3.42. Corinthian bronze coins minted during the reign of Antoninus Pius (138-61 CE). A: Miinzkabinett der Staat-
lichen Museen zu Berlin no. 18261356 (https://ikmk.smb.museum/object?id=18261356). B: Miinzkabinett der Staatlichen
Museen zu Berlin no. 18261362 (https://ikmk.smb.museum/object?id=18261362).

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 depicted in Corinthian
coins minted under Antoninus Pius (Figure 3.42).26! The
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 (Colonia Laus Iulia
Corinthiensis), 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, abbreviated to convey anything but a
generic image of a Roman harbour.?% The choice, however,
of depicting the harbour on the local coins underlines its
importance for the local economy and society, as well as
its political role as the city’s main gateway towards the
east.

259 “In 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;
translated by W.H.S. Jones, and H.A. Ormerod).

200 Rife et al. 2007, 157-8, Figure 9.

261 Blackman 1982a, Figure 1G; Imhoof-Blummer and Gardner 1885,
xii Nr.11, PLD, LX; Price and Trell 1977, Figure 146.

262 Hohlfelder 1970; Scranton et al. 1978, 148-9.

263 Blackman 1982a, 82.
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The harbour basin and the archaeological remains

The harbour comprised of a single ovoid basin that
covered an area of about 32,000.0 square metres and had
a shoreline of about 800.0 metres (Figures 3.39, 3.40,
3.44).26% The basin had a relatively steep seabed, reaching
a depth of 5.0 metres at a distance of about 50.0 metres at
the bay’s centre and more than 20.0 metres at its entrance.
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 140.0 metres and a width of about 36.0
metres at its southern end, becoming much wider (about
100.0 metres) as it reaches the coast. The mole slopes
to a depth of 4.8 metres 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.?% The remains of a trapezoidal,
or triangular, ashlar quay that originally crowned by a
rubble foundation, survives at the mole’s northern end.2%¢
North of the mole, a large rectangular building complex
was excavated and was identified with the sanctuary of
Aphrodite, mentioned by Pausanias (Figure 3.44).267
Limited remains and pottery show that the sanctuary was

264 Scranton et al. 1978, 14.

265 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 (éxi
@ Epbuott @ oia tijc Baldoong).

266 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 2.0 metres
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 (Rife et al. 2007; Scranton et al. 1978, 22). 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.

267 Scranton et al. 1978, 79-90.
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Figure 3.43. Reconstruction of the form the harbour of Kenchreai had during the end of the 2" century CE (drawing by the

author).

Figure 3.44. The sanctuary of Aphrodite seen from the south. The Northern Ridge is visible at the back (photograph by the

author).
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operating already in the Hellenistic period.?’® In Roman
times, two buildings were erected, both with central
peristyles.?® The organisation of the buildings has little
in common with the warehouses of the Southern Pier
of the harbour and served either as dwellings or as oeci
worship establishments.?’ An interesting feature of the
complex in the 1% century CE was that its southern fagade
was arranged into a colonnaded portico, which opened
towards the seafront, something that agrees with the way
the harbour is depicted on coins (Figure 3.42).%7!

The submerged remains of the Southern Mole and Pier
cover a total area of about 22,100.0 square metres.?’?
The mole measures 130.0-by-25.0 metres. Similar to the
Northern Mole, it suffered considerable subsidence and
erosion, and its seaward end lies today at a depth of 10.0-
15.0 metres. The mole supported a low quay comprised
of three ashlar walls that survive at its western end. The
middle one stood slightly higher than the northern one,
probably to allow for the better draining of water and
the protection from spray. The Southern Mole was a
continuation of the Southern Pier, which can be traced for
about 70.0 metres from the mole, but it appears to have
originally extended for circa 100.0 metres, up to the point
where it turned towards the north, following the curve of
the shore.

Two stratigraphic trenches opened in the area north of the
pier showed the existence of relatively thick layer created
from debris and broken pottery material (conventionally
called the “dump” by the excavators).?’*> The layer was
accumulated from cleaning the nearby warehouses or from
discarding debris material from ships stationed there and
reached a thickness of 0.9 metres (Figure 3.45). The same
layer was also found in the middle of the bay, but with
a smaller thickness (0.45 metres).?’* According to datable

268 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, and 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, poor and the building was most probably related to the cult
of Aphrodite.

209 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.

270 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).

271 Scranton et al. 1978, Figures 37-38.

272 Scranton et al. 1978, 17.

273 Scranton et al. 1978, 133-8. In the northern trench (Trench IVB-C),
and at a depth of 5.15-6.00 metres, 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.

274 In the middle of the bay, and at a distance of about 25.0 metres from
the quay, several concentrations of what appears to be dumped ballast
stones was reported by the excavators (Scranton et al. 1978, 37, Figure
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 2.0 meres, at the area where the ancient beach was
roughly located and could have also belonged to reclamation efforts.
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pottery and coins recovered, it was created between the
15t and the 3" century CE, and it appears that constant use
of the harbour and the cleaning of the warehouses during
this period 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.

A unique find in front of the Southern Pier was the poor
remains of a ship or a wooden structure, tightly embedded
into the hard layer of debris and fallen ashlar blocks
(Figure 3.46).%7° The remains, with only their upper part
exposed due to the hardness of the debris and broken into
two sections, preserved a series of square perpendicular
beams interpreted as the frames of a ship and part of a plank
shell, attached with bronze clenched nails to both sides
of the beams. Unfortunately, no parts of the wood were
removed, nor any photographs published, and the only
documentation available is a single plan of the trench.’¢
The excavators concluded that the remains belonged to a
small ship lost or scuttled during the construction of the
Southern Pier. Nevertheless, no curvature can be observed
on the wooden remains, the frames are very widely
spaced, and the inner shell is an attribute uncommon in
small ships in antiquity, particularly at their upper parts. It
is, thus, possible that the remains were 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.

Several buildings stood at the Southern Mole’s western
end. The first was the large piscinae (fish tanks) complex,
an impressive structure, built with large limestone and
porous blocks, covering an area of 615.0 square metres
and comprised of at least six basins, connected with
channels.?’® Right next to the piscinae, the long series
of warehouses (horrea or tabernae) began (Figure2.44).
The wedge-like complex was originally more than 175.0-
metres 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 unit was about
5.2-metres wide and divided into two or three rooms open
towards the seafront. Their length gradually increased as
they progressed towards the north, according to the layout
of the whole complex, from 16.0 to at least 35.0 metres, as
the excavated remains indicate. The fagade of the complex
was plain, marked by only the wide doorways of the
warchouse units. The overall plan and construction method
of the warehouses shows they were built simultaneously.?”

275 Scranton et al. 1978, 132-3, Figure 15.1.

276 Scranton et al. 1978, Figure 15.1.

277 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.

278 Scranton et al. 1978, 25-33. Kolaiti and 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-metres lower
in the 1st century CE than it is today and have suggested that the structure
could have been the hypocaust of a bath.

279 Scranton et al. 1978, 39—46.
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Figure 3.45. The stratigraphy of the harbour basin of Kenchreai, according to the data provided by the excavators: A. The
stratigraphy in front of the Central Quay; B. The stratigraphy at the area of the Southern Pier (drawing by the author based
on Scranton et al. 1978, Figure 22 and 13).

Other structures were located behind the warehouses,  antiquity. The building firmly followed the urban planning
including an apsidal building, embellished with marble  of the rest of the city and of the quay esplanade.
revetments, identified with the sanctuary of Isis mentioned
by Pausanias.?®® The north-western end of the southern =~ The middle of the bay was also equipped with an ashlar
pier was marked by the “Threpsiades’ building”,! a  quay that ran along the shore, of which 40.0 metres was
peristyle edifice, probably of commercial use, dated to late ~ excavated, along with some remains of the buildings
that stood beyond. The quay consisted of a three-course
280 Paus.2.2.3; Scranton et al. 1978, 53-78. The sanctuary built just retaining wall. According to the stratigraphy, it was built
after the completion of the warehouses, received many renovations and on natural soil about 2.0-metres above the early Roman sea
tcllllangitshduril?g thtget}llio??n E:riod t:nd ggistmgst Prffbabéyl c:eStrboyed6 in level. Abundant small finds, especially coins, have dated
ceflt?ﬁ'y (Clﬁiis(:isag ba:iliii Nocaelrllci;)llt rer’na(;nsearrzpt?)clie lac‘):;te(}i/ :outh the quay to the middle of the 1* century CE.?* Trenches
of the abovementioned buildings, but only a wide shallow coastal zone ~ opened on the shore behind the quay showed that a series
filled with debris and scattered ancient finds most probably belonged to of buildings once stood there, parallel to the waterfront

ancient reclamation and originally supported buildings of the Roman and .
the carly Byzantine period. and belonged, most probably, to private houses.

281 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 282 A thin compact layer, with a few Hellenistic sherds located at a depth
Service in 1976. The excavation was resumed in 2014 and concluded by of 1.70-1.80 metres from the modern seabed, belonged most probably to
the American Excavations at Kenchreai. the coast of Hellenistic times, but no architectural finds were reported.
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Figure 3.46. The wooden remains of a shipwreck or a
wooden structure related with the nearby pier at the area
of the Southern Pier (drawing by the author based on Shaw
1967, Figure 41; no scale included in the original plan).

It is unlikely that the harbour was marked by a lighthouse
in antiquity. No remains of any such structure have been
identified and none is depicted on the 2" century CE coins
(Figure 3.42), whereas the tower at the northern shore of
the harbour basin was only erected after the subsidence of
the moles at the end of the 4™ century CE and it is unclear
whether it was ever used as lighthouse. Ships arriving
from the east could easily locate it by using the high
and steep Onia ridge that lies to its south (Figure 3.39)
and the Acrocorinth, which lies at a distance of about
5.0 kilometres behind it and is visible from the open sea
(Figure 3.38). 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.?8

Chronology and development
Because of systematic excavation and the abundant

material recovered, a chronology for the development of
the harbour was established. Although the site is mentioned

283 The statue has been tentatively reconstructed as standing on the end
of the Northern Mole in Figure 3.47.
284 Korka and Rife 2013, Figure 8; Wilson Cummer 1971.
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in a series of written sources since the 5™ century BCE (see
Section 3.2.2), the use of the harbour in the pre-Roman
period is attested to only by some pottery and scattered
ashlar walls, not related with any harbour works, whereas
a small settlement and its cemetery was located inland,
at the site of Kokkina Kivouria.?®> The great majority of
the harbour structures, including the moles, quays, and
warchouse 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%t century CE, mentions the site as just a xwun, 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 short period before it was backfilled and
became part of the quay.

According to the study of pottery, a hiatus in the use of
the harbour is observed between the end of the 1% and
the beginning of the 3" century CE.?® Limited works
were also executed in the harbour basin during the 2"
century CE, namely the pavement at the end of the
Northern Mole, and this could be another indication of
the decline of commercial traffic during the Antonine
period. Nevertheless, the settlement continues to be
inhabited, as the remains of the cemetery of the Northern
Ridge verify.?®® Imported pottery begins to appear in the
archaeological context in the 4" century CE (African,
Attic, and later Egyptian wares),>® but the harbour
must have started to suffer subsidence, which led to its
gradual or abrupt submergence of the moles, which was
completed by 400 CE. 2! The gradual abandonment of
the harbour is also indicated by the lack of any additional
harbour works constructed during this period, with the
exception of the possible lighthouse or tower at the area
of the northern peristyle building that was erected towards
the end of the 4™ century CE. The site continued to be
inhabited and the harbour most likely used, despite the
submergence of the moles, with 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 CE.??

285 Adamsjeck 1979, xv—xvi; Giannakopoulos 2016; 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, Figure
2). It is also noteworthy that the study of the Hellenistic cemetery at the
Kokkina Kivouria site showed a remarkable lack of imported pottery,
most of it coming from Corinth (Giannakopoulos 2016, 111-2).

286 Scranton et al. 1978, 37.

287 «Lechzeum is the commencement of the coast on one side; and on the
other, Cenchrez, a village with a harbour, distant from the city about 70
stadia. The latter serves for the trade with Asia, and Lechaum for that
with Italy” (Strab.8.6.22; translated by H.C. Hamilton, and W. Falconer).
288 Adamsjeck 1979, 82-100, 109.

289 Rife et al. 2007, 150-1, 174.

20 Adamsjeck 1979, 82.

291 Rothaus et al. 2008, 62—4.

22 Stiros 2001, 559.



The harbour s original configuration

The simple configuration of the harbour of Kenchreai
allows a rather straightforward reconstruction of its
original form in antiquity (Figures 3.44 and 3.47). The
coast was a sandy beach, with a width from 15.0 metres
at the basin’s northern end to 44.0 metres at 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.?”> Although, according to the thickness of
the “dump”, the south-western area of the harbour was up
to 1.0-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 at the
time. Not surprisingly, the thickness of this layer was
greatest in front of the warehouse complex where ship and
cargo traffic was likely most intense.

3.2.4 Harbour capacity

According to the reconstruction of the Kenchreai basin
suggested here and due to its great depth, it could
accommodate ships of even great capacity, but cannot be
considered a particularly big harbour in terms of its size
(Figure 3.48). The basin originally covered an area of about
32,000.0 square metres and, according to the bathymetry,
a theoretical maximum of 45-95 ships of large, 100-230
ships of medium, 180455 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 an additional 0.4—
9.0 metres of depth is added 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 CE, being also limited to the harbour’s
south-western corner. As with the case of Delos too, 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 Figure
3.48B, 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 likely that only about five large capacity

293 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 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.
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ships could enter the harbour and anchor simultaneously
without causing considerable trouble in vessel circulation
(see Section 3.2.5).

As noted above, the great depth of the harbour basin
allowed the easy and safe anchoring of all types of
ships. The basin was not only deep enough, but also
unobstructed by any natural or artificial features, and
could accommodate large and small ships even at a close
distance to the moles. 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 (Figure 3.41). 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. The steepness of the rubble moles meant ships
could anchor 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
secured with their anchors.?**

The beach of Kenchreai, stretching between the two
artificial moles, offered adequate space for the beaching
of a number of vessels (Figure 3.48B). The 335.0-metres
long, sandy and uninterrupted beach at the centre of the bay
allowed a maximum of 22—40 ships of large, 3747 ships
of middle, 47-57 ships of small, or 74—167 ships of very
small capacity to be beached. The sandy seabed and lack of
reefs, shoals, or beachrock formations made the approach
and draught beaching even easier. Through the sandy beach,
cargoes unloaded from ships and lighters could easily reach
the low quay and the 10.0-metre wide seaside esplanade and
be stored in the nearby warehouses 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 Section 3.2.6), 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 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 prevented the accumulation
of sand and the hard material used for their construction was
totally impractical for beaching.

Finally, because of the relatively great depth and steepness
of the seabed in front of the Southern Mole, ships might
have also used the structure as a dock, although no mooring

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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Figure 3.47. Graphical reconstruction of the harbour of Kenchreai during the end of the 2" century CE (drawing by the

author).

devices have been located in the area or in the rest of the
harbour. The mole, however, has been severely distorted
by subsidence and erosion, and it is difficult to ascertain
how many ships and of what capacity could dock safely.
The length of the mole was about 120.0 metres 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, depending on the width and slope of the
rubble foundation. The external (southern) fagcade of the
mole could probably not accommodate any ships beyond
vessels of very small capacity since, according to the
bathymetry, it 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, such as stone and marble.
The steepness of the rubble foundation and the existence
of the ashlar quays formed a wide and stable platform,
which provided enough space to set and operate even large
cranes to unload/load heavy cargoes from the ships docked
at the moles. The wide quays were also connected with
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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 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 settlement.?%

3.2.5 Approachability and circulation

The single basin of the harbour of Kenchreai was a
convenient place for the approach and circulation of
vessels. It had a 140.0-metres wide and more than 20.0-
metres deep opening, allowing ships of every size to easily
enter. At the basin’s centre, ships of great capacity could
approach the shore at a distance of 30.0 metres, ships of
medium capacity at a distance of 20.0 metres, and ships of
small capacity at a distance of 10.0 metres (Figure 3.49).

295 Rife et al. 2007, Figure 2.
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Figure 3.48. Reconstruction of the use of Kenchreai harbour during the Roman period according to the draught (A) and
estimated number (B) of ships and the harbour’s depth (drawing by the author).
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Figure 3.49. Cross-section of the harbour basin of Kenchreai during the 2"! century CE: A. Cross-section of the middle of the
bay; B. Detail of the previous cross-section closer to the shore, also indicating how close to the beach ships of various sizes
could approach (drawing by the author).

Around the moles, because of the steepness of the rubble ~ protect the basin from waves, winds, and spray. The width

foundations, ships of large and medium capacity could  of the rubble foundations also depleted the force of waves

approach the shore at a distance of about 5.0 metres and  before reaching the quays (the refraction principle) and

ships of small capacity at a distance of 2.0-3.0 metres, secured the structures’ stability.?%

although these numbers are speculative, due to the poor

preservation of the moles’ original height and form. The main problem concerning adverse sea conditions in
Kenchreai harbour must have been its exposure towards

The circulation of ships in and around the harbour must  the southeast. Although winds from this direction are

have been easy. With the sea being deep enough and  not common in the region (Figure 3.41), they could

without any islets, reefs, or shoals to hinder ship movement, be dangerous for the ships in the harbour, which would
mariners could safely navigate the coast and enter the  either have to be secured well with anchors and cables,
harbour directly through its wide and deep entrance.  beach themselves within the basin or move to the open

Inside the basin, with deep waters reaching close to the sea.”?” With written evidence being scarce, it is difficult
shore, circulation was equally easy and ships could be to verify if Kenchreai harbour was ever afflicted by any
accommodated either in the shallower middle of the basin sudden storms, such as the one that brought chaos to the
or next to the moles and navigate without considerable  harbour of Delos in the 2" century CE according to Aelius
problems, provided traffic was not too dense or that it was ~ Aristides.?®® The “dump” layer and the concentrations of
cautiously controlled by the harbour authorities. However, ~ ballast stones discovered within the harbour basin could
the harbour, while adequately deep, was not spacious be indications of lost ships, but they could have equally
enough to allow the accommodation and circulation of  been remains of discarded broken pottery and ballast lost
a great number of large capacity ships. Only few vessels during transportation or dumped as ships were cleared
with a length of 30.0-40.0 metres would have enough  from deficient material.?%

space to manoeuvre inside the basin without hindering the

anchoring and circulation of other smaller ships. In case Several suggestions can be made concerning the handling
of increased ship traffic, such ships would have probably of cargoes within the harbour of Kenchreai. If the beach

anchored in the open sea outside the harbour. was used by lighters only for unloading bigger ships, then
something between 600 and 1,670 tons (by considering
3.2.6 The handling of ships and cargoes that 74-167 lighters could use the beach, each carrying

8-10 tons of cargo) could be landed on each lighter trip
Kenchreai was a well-protected harbour because of the simultaneously. More cargoes could be unloaded on the
orientation of the site and the creation of the two moles. moles, especially the Southern one, and it would not be
These were simultaneously constructed and under the irrational to suggest an extra 500—1,000 tons, depending
same scheme of planning, and created a safe basin facing
south-east and protected from the prevailing northern — —
ind d sh 1 by the North Mol d f King 1972, 96-8; Morton 2001, 31-3.

windas anda snore SW.e y (5] orthern ole aI? rom 297 Hohlfelder 1985, 84.
the rare, but potentially dangerous, southern winds by 2% Ael.Ar. Sacred Tales, D.32-7.
the Southern Mole. The size of the moles and their sturdy 299 According to the distance of the ballast stone concentrations from the

N . ancient quay the area was most probably on the ancient shoreline or even
construction indicates that they not only created spacious

. ) on dry land in antiquity and thus it is unlikely that it was a place where
esplanades on top but were high and wide enough to ships could anchor and drop their ballast in the sea.
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on the size of the ships that could dock there or the number
of lighters in use. 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. But whatever the
amount of merchandise reaching the shore was in reality,
how could it have been handled afterwards?

Kenchreai was equipped with substantial harbour
infrastructure on land, which also included the massive
warehouse complex. The fact that Kenchreai could be
used, due 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. These
were thoroughly planned in parallel units of 77.0 to 190.0
square metres, 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 (19.0-27.0 square
metres)*’! 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’ Merchant Harbour. Their orientation and layout
leaves little doubt that goods were carried 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 (Figure 3.50). The warehouses offered ample
space for a great amount of bulk cargoes; with an estimated
height of about 3.0 metres they could accommodate at
least 10,000 tons of merchandise of any kind (amphorae
or piled grain), although whether they would ever be filled
with such an amount of goods is unknown. In any case,
their presence 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
(11.0 kilometres), probably contributed to the need to store
goods in the harbour before a means of transportation was
available to move them to Corinth and Lechaion.’?

A local market 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 a formal agora, although
an open space at the bay’s centre probably operated as
such (Figures 3.44 and 3.47).3% Notwithstanding the
city’s development, mirrored also in the number of the

300 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 (Feuser 2020, 4541,
Abbs.11, 13-4; Hellmann 2010, Figures 380 and 397). 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.

301 Malmary and Karvonis 2016, 174.

302 Salmon 1984, 31.

303 Scranton et al. 1978, 49-50, Figure 5.
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surrounding cemeteries,’* the local population was
small and only a limited fraction of the goods reaching
the city would have been sold and consumed there, with
the majority being diverted towards Corinth or being
reshipped. An important consumer of goods at Kenchreai
must have been the crews and passengers of passing ships,
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 materials for the maintenance of ships. This
“nautical economy” 3% must have greatly contributed to
the development of the ancient harbour.

3.2.7 Construction technology, planning and
architecture

The extended excavation and study of Kenchreai mean the
development of the harbour and the technology employed
can be properly studied. A main characteristic of the
whole establishment is a certain degree of conservatism
in relationship to the technology employed.3 Although,
excavation finds firmly date harbour works in the Augustan
and Flavian periods, the years that maritime concrete
technology became common in the Mediterranean, no
concrete was used in any of the harbour structures.3’” The
moles, 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.3%® In
such a well-planned new harbour city, where considerable
effort was invested 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 substantial 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 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 fagade of a city, like a series of other harbours
in the Roman Mediterranean (see also Section 4.7).3%
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 but not the city’s harbours.3!!
Excavation finds in particular also show the slow pace of

304 Rife et al. 2007, Figure 3.

305 Gibbins 2001, 294-5.

306 Hohlfelder 1985.

307 Brandon et al. 2021, 223-30.

308 Blackman 2008b, 643—7; Rickman 1996.

309 Arnaud 2015a; Feuser 2020, 306—11.

310 App.Pun.20.136; Plut.Caes.57.5; Dio Cassius 43.50.3-5.

311 Pays.2.3.5, 8.22.3; Kent 1966, n0.82; Romano 2013, 264—6.
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Figure 3.50. 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,
P1.13. 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 harbour construction.!? 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 considered too complicated and costly.
The builders followed the known and simple method of
creating a rubble foundation and building low ashlar walls
above, a method less monumental but cheaper and more
practical. The result was an establishment that operated
much more as a highly efficient commercial station and
much less as a monumental ora maritima of a city.!?

The excavation and survey of the harbour of Kenchreai
has shown that its architectural configuration was rather
simple and not far from the typical images of a Roman
harbour appearing on Antonine coins (Figures 3.42 and
3.48). Apart from the statue of Poseidon mentioned by
Pausanias and depicted on the coins, no other landmark
or monumental building are present on the moles or on the
coast. The maritime fagcade was dominated by the series of

312 Hohlfelder 1985, 84-5.

313 The term was introduced by the 4" 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.
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warchouses with their doors facing the sea at the Northern
Mole area and the colonnaded fagade of the buildings at
the Northern Mole. Excavations and test trenches along the
harbour front gave no indication of additional monumental
features, such as temples, porticoes, arches, or other public
buildings or votives. The sanctuary of Isis was a luxurious
building, decorated with marble revetments and floors, but
of small size and hidden behind the warehouses, whereas
the sanctuary of Aprhodite had the modest appearance of
a residence. The rubble moles, despite their massiveness,
presented an equally modest sight to the visitor coming
from the sea, with the ashlar quays standing at a height of
about 2.0 metres from the sea level and no lighthouses or
temples marking their ends.

This simplicity in the architecture of Kenchreai harbour
was most likely related to the lack of funding and of
interest by state authorities to embellish and enhance the
harbour and the city during the Roman Imperial period.
As noted above, no evidence exists for any great state, and
especially imperial, funding at Kenchreai and it appears
that the local community and authorities were left to
their own devices to organize and develop the city and
its maritime fagade. This lead to a simple, but functional,
configuration of the harbour front, where buildings served
specific purposes (worship, storage, dwelling) without the



architectural “tour de force™!* of contemporary harbours

like Portus or Caesaria Maritima. Although the basic
harbour infrastructure (moles, quays, warehouses, road
network) were established by the Roman administration
in the 1% century CE, the harbour city developed at a
different pace and according to the abilities and funds of a
small local community.

3.2.8 Conclusions

Kenchreai was much closer to the image of an ‘ideal’
harbour described by Vitruvius®'> as well as to the modern
idea of a ‘good’ harbour than Delos, 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 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
merchandise. 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. Archacological 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.

314 Brandon et al. 2014, 74.
315 Vitr.5.12.7.
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Discussion: harbours in context

The previous chapter dealt with the form and operation of
the harbours of Delos and Kenchreai, mainly in relationship
to the ship and cargo traffic they could accommodate and
serve, their capacities, limitations, and development. But
harbours cannot be fully comprehended as structures
and centres of human activity without being studied in
comparison to each other and within the context of their
contemporary world, economy, technology, and politics. In
the following discussion, the data collected and generated
in the previous chapters will be incorporated in a more
inclusive discussion on the operation of contemporary
harbours, the technology employed in their construction,
issues of patronage and planning, their role connecting
hinterlands and forelands, and, finally, their development
during the period being studied.

4.1 Harbour size and configuration

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.

Beginning with the issue of size, Table 4.1 documents
the size of various harbours in the Hellenistic and Roman
Mediterranean, as these are known through archaeological
and geomorphological research, including the two case
studies. The former appear in Figure 4.1 in a comparative
plan of the harbours at the same scale (for Delos only the
Main and Merchant Harbours are included). According to
the data collected, the size of these harbours varies greatly,
depending on the one hand on the exclusive natural
configuration of each site and, on the other, on the spatial
limitations it posed, as well as the existence and extent of
harbour works. Through the comparative study of these
features, a series of conclusions is reached.

Concerning typology, ancient sources give no evidence
for any nomenclature of harbours based on their size and
capacity and it is quite possible that, much like the case of
ship categorization (see Section 2.1), none ever existed.
Harbours are regularly but vaguely mentioned as ‘good’,
especially by geographers like Strabo,! but their actual

! The term ediiuevog (with a good harbour) is commonly used by Strabo
to describe a good harbour, in contrast to the term dliuevog (harbourless):
e.g., “Pyrasus was a city with a good harbour (Hv de moic evliuevog
n Iopacog)” (9.5.14; translated by H.C. Hamilton, and W. Falconer);
“This city has no port, owing to the accumulation of the alluvial deposit
brought down by the Tiber, which is swelled by numerous rivers (/164e1g
0’ émi GoAdrry pév t@v Aativwv elol 16 ¢ Qotia, molig dAinevog oo, v
npooywory ijv 0 Tifepic mapookevdlel TANPOOUEVOS €K TOAADY TOTOUDY)”
(5.3.5); “A second is, that there are but few harbours, and those few
capacious and admirably situated (dedrepov d¢ 10 dliuevov karo 0
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size or capacity is never stated. A division that is suggested
here is that harbours with a size of up to 50,000.0 square
metres can be considered small, harbours between
50,000.0 and 100,000.0 square metres can be considered
medium, and harbours above 100,000.0 square metres
large, with exceptionally large harbours being above
500,000.0 square metres (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, 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;
Figures 4.2 and 4.3) or even local urban districts (e.g., the
auxiliary harbours of Delos).

An important factor that largely dictated the size of
harbours was the local geomorphology. Many harbours of
the Aegean islands and of the coasts of mainland Greece,
where the natural fragmentation of the rocky shoreline is
common and few large rivers with extended estuaries or
lagoons are present, have a limited size and few exceptions
go above 100,000.0 square metres (e.g., Piraeus, Rhodes).
In Asia Minor, on the other hand, a series of natural
estuaries and deep gulfs allowed the operation of large
harbours (e.g., Ephesus, Patara’s Outer Harbour) alongside
smaller ones (e.g., Elaia, Miletus’ Lion’s Harbour, Side;
Figures 4.2 and 4.3). Outside the Aegean, areas that offer
few naturally protected anchorages, but which 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 two harbours studied here, they present
great variability not so much concerning their size, but
mostly concerning their fragmentation into numerous
basins and anchorages (Figure 4.1). In the case of Delos,
each independent harbour/anchorage did not exceed the
size of 26,000.0 square metres (Southern Anchorage) and
some even covered areas as small as 600.0 square metres
(Gourna Bay). This made the whole island a rather small
integrated harbour, even when all anchorages and harbours
are combined (circa 34,000.0 square metres). Kenchreai, on

mieiotov Kol 10 Todg Svag uévag peydlovg elvar kai Qowucotods)”
(6.4.1). A rarer term is the adjective ayyabng (very deep), used by
Pausanias when he describes the harbour of Larymna in Boeotia: “The
town has a harbor with deep water near the shore (liunv 0¢ opioiv éotiv
ayypadng)” (9.23.7; translated by W.H.S.Jones).
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Table 4.1. Approximate size of various Hellenistic and Roman harbours of the Mediterranean (study harbours in bold

italics).

Type/capacity Harbour Area covered (square metres)

Exceptionally large harbours Alexandria (Great Harbour) 2,200,000.0
Portus (Claudian basin) 2,000,000
Puteoli (outer basin) 1,350,000
Piraeus (Kantharos) 800,000
Puteoli (inner basin) 600,000

Large harbours Antium 300,000
Marseilles 285,000
Ephesus (Roman harbour) 250,000
Halicarnassus 225,000
Portus (Trajanic basin) 223,000
Puteoli (Portus Baianus) 200,000
Mytilene (northern harbour) 193,000
Ephesus (Hellenistic harbour) 190,000
Patara (outer harbour) 180,000
Centumcellae (outer harbour) 118,000
Lechaion (inner and outer harbour) 93.5-164,000.0
Rhodes (commercial harbour) 100,000.0
Myndos (eastern harbour) 100,000.0
Knidos (commercial harbour) 100,000.0%

Medium harbours Tasos 97,000.0
Kos 90,000.0
Mytilene (southern harbour) 88,000.0
Frejus 85,000.0
Lepcis Magna 85,000.0
Caesarea Maritima 80,000.0
Samos 66,000.0
Amathus 58,000.0
Carthage (commercial harbour) 56,000.0

Small harbours Pompeiopolis 44,000.0
Chersonissos 42,000.0
Alexandria Troas (inner harbour) 45,000.0
Side 36,000.0
Delos (all harbours) 34,000.0
Elaia (enclosed harbour) 33,000.0
Kenchreai 32,000.0
Centumcellae (inner harbour/Darsena) 31,000.0
Patara (inner harbour) 28,000.0
Miletus (Lion’s Harbour) 27,000.0
Alexandria Troas (outer harbour) 24,000.0
Ostia 20,000.0
Thasos (commercial harbour) 25,000.0
Thasos (military harbour) 18,000.0
Miletus (Theatre Harbour) 13,000.0
Phalasarna (outer and inner harbour) 5,000.0
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Figure 4.1. Comparative plans of the two case-study harbours as they were in antiquity and placed in the same scale (top:
Delos’ Main and Merchant Harbours, bottom: Kenchreai; drawing by the author).

the other hand, had a simple, single harbour basin; its size
was determined by the two natural promontories, enhanced
by the rubble moles (circa 34,000.0 square metres). It is
noteworthy that, although Kenchreai and Delos harbours
have a nearly identical size, their configuration is totally
different, with Delos being a combination of mostly open
anchorages and Kenchreai a single, well-sheltered and
deep harbour.

Examined from a wider perspective, certain similarities
concerning the size and configuration of the harbours
studied here and other harbours around the Mediterranean
can be noted. Starting with Delos, it presents similarities
with Miletus (Figures 3.3 and 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 case of Miletus the Lion’s Harbour).? Much like
in Delos, few harbour works existed in Miletus,> whereas

2 Briickner et al. 2014; Feuser 2020, 31-3.

3 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 20.0-30.0-metre wide entrance (Briickner et al. 2014,
82-3). The exact dating, however, as well as the original form of the
structure, remains largely unknown.
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the wide and open beaches outside the city’s walls were
also used by ships (the Kalabak Tepe and the Humei Tepe
harbours).* Another similar site is Elaia, the harbour of
Hellenistic Pergamon, where an enclosed artificial and
fortified harbour of 33,000.0 square metres 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
(Figure 4.3).°> A similar configuration can be observed in
Thasos, where the merchant harbour was established in
the open beach next to the enclosed military one (Figure
4.4).° 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 reach of up to 400,000.0
square metres).” Rhodes’ harbour was, nevertheless,
much larger and better organized than Delos or Miletus,

4 Briickner et al. 2014, 91-2. In the case of the Humei Tepe harbour, the
presence of gates in the city wall and the commercial buildings facing
them indicate important harbour activities.

3 Pirson 2014, 349-56; Seeliger et al. 2018, 10-2, Figure 9.

¢ Empereur and Simossi 1993, 647; cf. Grandjean and Salviat 2000,
52-3.

7 Blackman 1999; Filimonos-Tsopotou 2004, 46-70.
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Figure 4.2. Plan of Miletus during the Roman Imperial Period with indications of its harbours and of the city’s main
landmarks (drawing by the author based on Weber 2007, Beilage 3 and Briickner et al. 2014, Figure 10).

equipped with substantial harbour works and a spacious
military harbour. Unfortunately, due to later development
and constant use, the operation of the ancient harbours
of Rhodes, especially concerning their commercial use,
remains largely unknown.® In general, the aforementioned
harbours, despite their differences, all took advantage of
every natural feature (bays, beaches, promontories) and
used, enhanced, or created multiple anchorages, which
allowed their successful operation as thriving centres of
commerce and shipping.

Kenchreai was a harbour with a simple and quite common
configuration (Figures 3.43 and 4.1). 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, or Mytilene.® This
is clearly due to the similar geomorphology of the coasts of
the Aegean, where such coves are found everywhere and
are likely to be used for longer periods of time. Contrary to
many of the abovementioned harbours, Kenchreai belongs,
however, to the small harbours of this type (Table 4.1)

8 Manousou-Della 2009. .
° Bouras 2016, 308-9; Mauro 2019, 66; Ozdas and Kizildag 2019;
Simossi 1991; Theodoulou 2017.
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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 in the
two harbours studied range from areas more than 20.0-
metres deep (Delos’ Southern Anchorage and Kenchreai)
to extremely shallow ones (Delos’ Main Harbour that
most likely was no deeper than 0.5 m; see Section 3.1).
As in many contemporary harbours like Ostia, Marseilles,
Ephesus, Utica, or Lepcis Magna,'° siltation was the major
factor of such depth fluctuations and even of size change
in Delos’ Main Harbour'' but not in the other harbours
of the island. These remained open to constant currents
and waves that prevented the accumulation of land and
sea sediments on the coast. At Kenchreai, sedimentation
remained minimal, as observed during the excavations of
the harbour basin, most likely due to the thorough selection
of the site and the careful planning of the moles.'?

10 Delile et al. 2015b; Mohrange and Marriner 2010; Wilson 2011b, 51.
I Dalongeville et al. 2007, Figure 8; Desruelles 2004, Figure 115;
Desruelles et al. 2007, Figure 5; Desruelles and Hasenohr 2018, 44.

12 Hohlfelder 1985, 84.
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Figure 4.3. The evolution of the harbour of Elaia during antiquity (Seeliger et al. 2018, Figure 9; courtesy Osterreichisches
Archiologisches Institut).

Dredging would have potentially greatly improved the  Although,asnotedabove,siltationand subsequent dredging
size, depth, and capacity of harbours during the period  have been major factors of change in many Mediterranean
studied. Although in Delos and Kenchreai no dredging  harbours, such as Utica, Ostia, or Ephesus (where the
operations have been identified by written sources or by =~ open-shore Hellenistic harbour rather swiftly became an
geomorphological research, this should not be taken as  enclosed basin; Figure 4.5), it is difficult to compare the
a firm proof that dredging did not take place. In Naples actual rate of change between different harbours, mainly
and Marseilles, where continuous dredging has been  due to the lack of precise data concerning each harbour’s
confirmed by archaeological and geological fieldwork,'>  original depth. Some observations can, however, be made.
no mention of dredging in written sources is known,  In harbours where siltation was minimal because of the
and even the extensive and deep dredging of Portus is  nature of the area’s geomorphology (e.g., in Mytilene, Kos,
not mentioned by any written source either. In the case and Halicarnassus, ancient harbour basins that are still
of Delos, if dredging was undertaken, most likely in the  operating today with minor changes) and where harbour
constantly silting Main Harbour, this would have taken =~ works did not operate as ‘sand traps’, depth must have
the form of shallow operations, much like the dredging  remained relatively stable, as the case was at Kenchreai
of Naples and Marseilles (i.e., 30.0-50.0 centimetres),'* and Gourna Bay. Many other harbours, however,
since the presence of the solid crystalline basement rock  especially in Italy and Asia Minor, were connected with
just underneath the surface would have prevented any  estuaries creating a dramatic inflow of sediments and
deeper dredging.'? requiring dredging to operate.'® In Portus and Ostia, coring

has shown that the basins and the canals were kept up to

13 Morhange and Marriner 2010, 25-8.

14 Giampaola et al. 2005, 60; Giaime et al. 2019, 145; Hesnard 1994, 16 Despite the fact written sources clearly document the common
209-10. application of dredging (Blackman 2008b, 662-3; Wilson 2011b, 51), its
15 Desruelles and Hasenohr 2018, 44. results unfortunately seldom appear in geoarchaeological surveys.
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Figure 4.4. Plan of the harbours of Thasos during the
Hellenistic period (drawing by the author based on
Grandjean & Salviat 2000, 52).

6.0-8.0-metres deep by constant and extensive dredging
to allow the accommodation of even exceptionally large
ships.!” Such drastic and costly dredging operations
are justified by the need to keep the harbour operable
and, thus, secure the provisioning of the capital and its
hinterland; this must have required generous funding from
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 30.0-50.0 centimetres.'® 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
shows no traces of dredging whatsoever. Especially in
Elaia, the enclosed harbour originally had a depth of just
2.5 metres and the open harbour a depth of 1.5 metre; 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.?® In general, the
harbour environment of Hellenistic and Roman harbours
appears to have been an unstable and constantly changing

17 Boetto 2010, Figure11; Salomon et al. 2016, Figures 5 and 8.

18 Giampaola et al. 2005, 60; Giaime et al. 2019, 145; Hesnard 1994,
209-10.

19 Seeliger et al. 2018, 10-1.

20 On the dredging of Ephesus, see Tac.4Ann.16.23 and IVE, VIL1, 3071.
On Side, see Stillwell et al. 1976, 835.
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one and dredging was not always a choice, probably due
to its cost. Ships must have therefore developed various
alternative methods to use these harbous, as will be
discussed in subsequent sections.

4.2 Ship capacity and circulation

The similar dimensions and depth of Delos and Kenchreai
gave them an equally similar ship capacity, as illustrated in
Table 4.2. Kenchreai presented the best conditions for ship
accommodation because of the basin’s great depth and,
thus, had a slightly improved capacity to accommodate
ships of large capacity (3.5 per cent compared to a 2.9
per cent of Delos). The actual capacity, however, of the
harbours discussed here, as well as 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. 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 open ‘secondary’ or ‘auxiliary’
harbours of Skardanas and Gourna gave ships the
possibility to tramp between them (see Section 4.3.3) 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 had to serve other types of ships, as well, such as
lighters and galleys. 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 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 relatively small basin in
close proximity 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, 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 safe distances from each other and from the coast,
the current research suggests 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 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. This would allow just enough
room for ship handling and circulation and represents a
maximum functional capacity of basins as ship havens.
However, in certain cases, the possibility exists that ships
could have anchored in harbour basins or berthed at docks
lined next to each other, whenever conditions imposed that
arrangement, as seen in the ships of the harbour of Olbia
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Figure 4.5. A. The harbour of Ephesus during the Hellenistic period (Ladstitter 2016, Figure 2); B. The harbour of Ephesus
during the late Roman period (Ladstitter 2019, Figurell; courtesy Osterreichisches Archiiologisches Institut).

Table 4.2. Comparative estimated ship capacity of the two case-study harbours in terms of maximum and minimum number
of anchored ships they could accommodate.

Large capacity Medium capacity Small capacity Very small capacity
Delos 47-86 125-240 219-496 567-2,062
Kenchreai 49-95 100-230 180455 500-2,000
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in Sardinia®' and as would happen in some early modern
harbours, as well.?? Such practices would potentially raise
overall harbour capacity when needed, provided proper
management by the harbour authorities existed.

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, such as the ones
from Delos (see Chapter 3), subject to fees and taxes, and
it would be another reason why ship captains would avoid
it, if possible.

For ships to be accommodated by any harbour, certain
conditions had to be present. These included three main
factors, the sailing season, the need to exchange goods,
and the location of harbours on specific commercial routes.
Ship traffic in the ancient Mediterranean peaked in the
summer months because of favourable weather conditions,
and it would be more likely during these months to find
most of the merchantmen visiting various harbours.?? To
this ship traffic, galleys should be added, since these were
the exact months they could operate more successfully and
with safety.”* Recent studies have, however, 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) and in local networks.?> Shorter trips to
nearby destinations would also be feasible, especially for
smaller ships, as these were easier to man and handle (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., Corinth) would have naturally
required more imports in terms of foodstuff than small ones
(e.g., the inhabitants of many Aegean islands like Delos or
Mykonos). Consequently, more or larger ships carrying
such goods would have frequented the harbours serving
these territories. Similarly, an extended hinterland would

21 D’ Oriano 2002, 1255-7, Figure 5; D’ Oriano and Riccardi 2004,
89-90.

22 Delano Smith 1979, 365.

2 Arnaud 2005, 16-23.

24 Pryor 1995, 210-1.

25 Beresford 2013, 12-3; Leidwanger 2020, 62-7; Robinson et al. 2020,
117-9.

26 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; translation by C.L. Brownson).
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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. This would
have been possible in Kenchreai as a result of its extended
agricultural hinterland, as well as the existence of a large
and developing ‘consumer city’ like Roman Corinth, with
its adjacent rural population.?’” In Delos, on the other
hand, neither an agricultural hinterland able to export its
production, nora greatpermanentpopulation, was present.?
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 materials.?’ This would have likely
been a common occurrence in Hellenistic Delos, where the
construction and embellishment of new public buildings
in the sanctuary was constant. Finally, wealthy local elites
could have contributed to the import or export of products,
both as consumers (mainly of luxury foodstuff), as well
as producers who invested their resources and stimulated
local production (e.g., the Capuan families who possessed
large estates in Crete and exported their products to Italy
during the Augustan period).3® Local elites in Kenchreai
and Corinthia, in general, could have naturally invested
in bulk agricultural products or even local stone aimed for
exports. This could not have happened in Delos, since the
resources of the island were limited in volume and would
have most likely been diverted for local consumption. The
Delian elite, along with the sanctuary and pilgrims, would,
nevertheless, have been an ideal client for luxury goods.

Despite, however, the constant needs of cities, especially
the larger, ‘consumer’ ones like 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, or short-
haul networks would have also supplied cities to a great
extent,’> whereas the local hinterland also played an
important role, improving the cities’ self-sufficiency. Even
small islands, like Delos, could still cover a large portion
of their needs by local production and by the import of
goods from the nearby islands (see Section 3.1.2).3 In
the case of imperial Rome, for which more evidence is
available, even considering the unlikely scenario that all

27 Engels 1990, 33.

28 Zarmakoupi 2018b, 31.

2 The mobility of specialised craftsmen, as well as enslaved people
employed in great building projects, was common in antiquity, as written
evidence shows (Burford 1965, 22, 31-3). Although local populations
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 additional labourers 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 DeLaine’s
study on the logistics of the construction of the Baths of Caracalla in
Rome (DeLaine 1997, 219-22).

30 Gianfrotta 2011, 191-2.

31 Morley 2007, 577; Temin 2013.

32 Hopkins 1983, 94-6; Leidwanger 2020, 71-6.

3 Rathbone 1983, 46; Reger 1994, 51-3.



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 2,000,000.0
square metres 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 doubtful that such
numbers were ever simultaneously present. This most
likely reflects Tacitus’ report that 200 commercial grain
carriers were sunk in the same harbour by the sudden
storm of 62 CE.3¢ The incident is described as devastating,
indicating that the majority of the grain fleet was present
and was 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,’” 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 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 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 Jeiyua practice), does not
mean that they would have necessarily used local harbours
and not briefly anchored in the open sea to save time and
avoid entanglement in secluded spaces (see Section 4.3.3).
Even in terminal harbours like Antioch, Alexandria, or
Rome, no indication exists that these would ever reach
the limits of their capacities in terms of ship numbers.
As described above, in harbours which bordered large
and fertile hinterlands, like Latium and Egypt, local
production and victuals were also transported via land
routes, rivers, and canals.®® Finally, harbours located on
specific commercial routes would be more likely to be

34 Brandt 2005, 34.

35 Keay 2012b; Keay 2018, 168; Schorle 2011, 97-9.

3¢ Tac.4nn.15.18.

37 “Suddenly there came into our view to-day the ‘Alexandrian’ ships,
- I 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;
translated by R.M. Gummere).

38 Keay 2010, 14-6.

39 Archibald 2016, 46-59; Boetto 2016, 272-6; Moreno Escobar 2021,
14-25.
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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 fluctuated and depended on a series of periodical or
unforeseen local conditions.

4.3 The methods of using the harbours

As discussed in Chapter 2, the mariners of the Hellenistic
and Roman periods had a variety of methods and tools
at their disposal when using harbours and other coastal
environments. These were employed in various ways,
according to the harbours visited by ships, as well as
depending on a series of diverse conditions.

4.3.1 Docking

Docking, a method widely used in modern ship handling,
was not an operation easily employed in the harbours
studied here, for the simple reason that, according to
current knowledge, few docks were able to accommodate
directly berthed seagoing ships (see also Section 2.5.1).
In Delos, the long quays around the Main, Merchant, and
Skardanas harbour, were actually retaining walls, built on
dry land and separated from the sea by a strip of sand or
rubble that could not be used for docking. The island’s
only actual dock was most likely the Gourna quay, erected
in a depth of more than 5.0 metres, allowing even ships
of large capacity to berth (Figure 3.35). Kenchreai seems
to have never been equipped with any proper dock of any
kind, although docking might have been employable at
the ends of the moles, due to the steepness of the rubble
foundation and the depth of the seabed (Figure 3.43).
Even, however, if docking were employable at the above-
mentioned sites, these would have hardly been favourable
places for ships since they were totally exposed to the sea,
like Gourna, 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 onto 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 described by Tacitus, and in Delos around 150 CE
described by Aelius Aristides, shows. 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 the seaward
end of the ships, a practice that was probably employed in
the harbour of Lepcis Magna and is described by Appian

40 Bouras 2016, 202-4, Figure 1.
41 Beresford 2013, 63-90; Leidwanger 2020, 31-4.
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for 2" 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 Section 2.4.2)
shows that berthing on docks of some kind was something
ships would regularly practice. The Gourna quay was most
probably constructed to serve such a purpose (Figures 3.35
and 3.36B), 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 exposure
of the structure to the sea indicates that ships would not
dock for long, but that they would spend short periods in
place before moving to safer anchorages or anchoring in
the open sea. Such ‘short-term’ docking would fit well
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
for ships and their crews and passengers.*

Direct 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, as it was discussed in Chapter
2. 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 (Figure 4.3).% 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 used for docking, and iconography and finds verify
this at several sites (Marseilles, Pisa, Naples),*® but they
remain unknown in the archaeological record of the
Aegean and the Levant, at least during the Hellenistic and
Roman periods.*” Although it cannot be assumes that such
structures were not used at all in the area, their absence
from the archaeological and written sources does not

42 For Carthage, see App.Pun.14.96. For Lepcis Magna, see von Gerkan
1933, 40, Figure 5.

43 Zarmakoupi 2013a.

4 Zarmakoupi 2015, 126; 2018b, 34.

45 Seeliger et al. 2013, 79.

46 Boetto et al. 2009, 461-2, Figure 4; Bruni 2002, 36; Hesnard 1994,
207-10, Figures 8, 9.

47 According to the extensive sampling and study of various wooden
harbour structures in the Aegean, Levant, and the Black Sea by Kuniholm
et al. (2015), none has been dated in antiquity, their majority of samples
having been cut in the late 6™ century CE.
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allow any further assumptions to be made on their role and
function in the harbours discussed in this study.

4.3.2 Beaching

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 (Figure 4.7). In Delos, the late Hellenistic city
had actually expanded exactly towards coastal areas with
beaches, even if these were not adequately sheltered for the
accommodation of ships (Merchant Harbour, Skardanas,
Gourna),*® 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 Chapter 2, 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 (Figure 2.19). 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 infrastructure and sufficient labour force,
animals, or machinery. Gangplanks that appear to be used
in similar 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 (Figures 2.9-2.12). The beaches,
present in both case-study harbours, would, however, be
essential for the operation of shipyard facilities to serve
seagoing vessels. 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 hauling and capstan
use taxes, as well as the existence of a single shipyard on
the island.*

Therole of beaches would have been crucial in the operation
of harbours for another important reason. Sandy beaches
offered a ‘friendly’ coast for lighters, which, because of
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 protected by harbour works or natural features,
its shallow 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 low or stepped structures, similar to
the long quays of Kenchreai (Figure 3.50). This is most

4 Bruneau 1968, 633-71.

¥ ID 138B, 8; ID 353A, 29-30; ID 354, 26, 29; ID 363, 1.41; cf.
Duchéne et al. 2001, 143.

50 Morton 2001, 31-3.
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Figure 4.6. Comparative cross-sections of the Merchant Harbour of Delos (A) and of the harbour of Kenchreai (B), indicating
the distance in which ships of various sizes could approach the shore (drawing by the author).

probably the way Delos’ Merchant Harbour and Skardanas
Bay operated, with the quay being nothing more than a low
retaining wall, not hindering the communication between
the beach and the city (Figure 3.25). Other harbours were
similar; in Elaia and Thasos, a long, open, and shallow
beach was incorporated into the maritime fagade of the
city, in the case of Elaia not divided from the urban area
by any coastal fortification wall (Figures 4.3 and 4.4).5!
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”
(Figure 4.2).°? In Pompeiopolis, next to the monumental,
enclosed harbour, a simple, open quay extended, as well.*3
Finally, the harbour of Hellenistic Ephesus appears to have
been little more than a continuous open beach along the
seafront of the city before any quays were built around the
much smaller Roman harbour (Figure 4.5).34

4.3.3 Anchoring in the open

The prevailing method of using Hellenistic and Roman
harbours was anchoring in the open and employing
lighters. 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, the current research
suggests that it was the most convenient method for using
harbours. As shown above, the case-study harbours were
not equipped with adequate, and sufficiently protected,
docking facilities and draught beaching would not benefit
cargo vessels of a draught of more than 1.0 metre. What
mariners of the period were left with was carefully
anchoring their ships in deeper water and employing
lighters to transport cargoes and people. Anchoring in the
open is documented by Demosthenes and more explicitly

31 Empereur and Simossi 1993, 647; Feuser et al. 2018, 99.
2 Briickner et al. 2014, 92; Thurn personal communication.
33 Brandon et al. 2021, Figures 4.53-4.

54 Feuser 2020, Abb.45.
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by Strabo (see Section 2.5.1), whereas the operation of
the lenuncularii and the codicarii trade unions, with
their numerous members in 2"-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 no better one existed. 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, especially in sites heavily affected by siltation,
like Delos’ Main Harbour. 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 entrepdts, 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.’® With their sojourn being limited
to a few days, as Strabo eloquently describes the ship
traffic of Delos,”’ it would make little sense for passing
ships to go to the trouble of entering secluded basins for
such short periods of time. The inclusion of open beaches
in harbours, like Delos or Elaia, 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.

55 Dem.35.28; Strab.5.3.5. Cf. Casson 1965; Theiss 2017.

56 Bresson 2016, 308—13.

7 Strabo’s account of Delos (“Merchant, come into port, discharge
your freight—everything is sold.” 14.5.2; translated by H.C. Hamilton,
and W. Falconer), although a proverbial, generalized description, clearly
demonstrates the widespread notion of the operation of an entrepdt
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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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 operating within commercial networks of the
Mediterranean were often heavily, and unexpectedly,
affected by siltation (Elaia, Ephesus, Side, Ostia) or
by natural disasters and failure of their harbour works
(Claudian Portus, Caesarea Maritima). Such incidents
would not stop their operation but would make their use
more difficult and potentially hazardous for mariners.
Furthermore, secondary ‘opportunistic’ harbours were
often nothing more than an open sandy bay.’® Ships and
their crews would need to be versatile and resourceful to
make the best out of every condition. Larger merchantmen
operating in long-haul networks would have to use less
protected harbours too, even if these did not serve important
markets.”® 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 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 must
be added the transportation of people, these being seasonal
workers, artisans, adventurers, pilgrims or geographers
and tourists, like Strabo or Pausanias. 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.

4.3.4 The handling of stone and marble cargoes and
ships

An important aspect of ship and cargo handling in
harbours during the period discussed concerned stone
carriers. As described in Section 2.3.4, such cargoes,
being both cumbersome and heavy, required the docking
of ships on their sides of 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 machinery, 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 or are they mentioned
in texts. In Delos, only the sturdy and spacious Gourna
quay could potentially have been used by stone carriers
but no remains have been found to confirm that possibility.
The distance from the city centre and the poor local road
network strongly indicates that the quay was not used as a

3% Delano Smith 1979, 327-8; Leidwanger 2013; 2020, 152-66.

% Lucian describes how the giant grain freighter Isis had to find shelter
at 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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statio marmorum, at least for imported stone, although it
could be related to the operation of the local quarry located
nearby.’! Concerning Kenchreai, it remains doubtful
whether 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 identification of special facilities and sectors for
handling stone and marble cargoes is equally difficult in
other contemporary harbours. The statio marmorum has
been documented only in Portus and Rome and not by
any special configuration of the harbour works, but by
the presence of marble spolia and debris.®? Similarly, in
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 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. A significant
aspect of this trade was its ‘irregularity’ (see also Section
2.3.4).%* Contrary to ships carrying foodstuffs that had to
arrive in a timely manner at harbours 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, which was being constructed
for more than three centuries).®> This view is further
strengthened by the fact that nothing confirms that stone
carrier ships were vessels specially built for this form of
trade but that they were regular merchantmen doubling as
stone carriers each time they were commissioned for such
cargoes.® 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 Section 3.1) and Ephesus 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

61" Zarmakoupi 2015, 126.

62 Keay 2012b, 38-9, 47; 2018, 169.

% Bouras 2009. The fragmentary Ephesus inscription can be
reconstructed as follows: “So I 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).

64 Russell 2013a, 129-31.

%5 Carlson and Aylward 2010, 151.

% Russell 2011; 2013a, 114-8; 2013b.



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
construction 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.

4.3.5 The organization and control of space in harbours

There is no information about 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
Roman Digest, each ship commander had to present to
harbour authorities a declaration he had prepared upon
departure from his homeport concerning the quantity and
quality of state supply victuals he carried. The declaration
was acknowledged and returned and this allowed him to
depart the harbour. ° In Delos, before the establishment
of the free port, inscriptions document the harbour fees
paid to the sanctuary by every visiting ship.”® In Ephesus,
a fragmentary inscription prevents incoming ships from
obstructing the harbour basin.”! In Alexandria, according
to Strabo and papyric evidence, a special permit (lettera
dimissoria) would have to be obtained to allow any
merchant ship to leave the harbour.’> This data comes
from some of the busiest harbours of the 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
reasonable to suggest that some harbours, according to
the local needs, had a more rigid policy in harbour space
organization and taxation, while others did not.

What is more 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 assigns a special

97 On the high costs of temple construction in ancient Greece, see
Burford 1965.

68 Blackman and Rankov 2013, 210-30; Feuser 2020, 312-5.

% Dig.48.11.7.2 and 50.16.106; cf. Mataix Ferrandiz 2018, 89.

0 ID 353A, 28; ID 354, 25; IG, X12, 287A, 39; Homolle 1882, 67.

7 “It is 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).

72 Strab.2.3.5; P.Oxy.X.1271; BGU 1.27. Cf. Mataix Ferrandiz 2018, 89.
73 G, XII Suppl. 348; Blackman 1995, 75-9; Launey 1933, 394-401.
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“cove” for the use of galleys.” In both cases, these spaces
are related to beaches where ships of importance due to
their tonnage or ceremonial function 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 public space, as well as infrastructure
(slipways, capstans, etc.) and personnel.

4.4 Technology, planning, funding, and patronage

The operation and development of the harbours discussed
in this study was fundamentally connected with the
technology employed in their construction, planning
schemes, and patronage. The relationship between these
aspects of harbour operation created an intricate and multi-
levelled image, connecting harbours with contemporary
economics and society.

4.4.1 Technology 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
jetties and quays, and, finally, maritime concrete.”” The
builders of the case-study harbours used, however, only
two of these methods, rubble foundations supporting
stone quays (Delos’ Main Harbour, Kenchreai) and
casting ashlar blocks from the surface (possibly in Delos’
Gourna). 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 technology of maritime concrete was
introduced from Italy to the rest of the Mediterranean by
the Romans.”® In Kenchreai, however, rebuilt during the
Augustan and Flavian periods, exactly when maritime
concrete was becoming common, no traces of such
technology are present. Nevertheless, this should not be
seen as something unusual. A closer look at the diffusion of
maritime concrete technology in the early Roman harbours
of the Mediterranean shows that it is quite uneven (Figure
4.7).77 With 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 patronage and funding,’® areas
exist in which the new technology was never introduced.
In the Aegean, it is only Chersonissos in Crete where the
use of maritime concrete has been verified by coring by
the ROMACONS project, whereas in the harbour works of

74 ID 2556; Dichene et al. 2001, 153—4; Roussel 1916, 299, n.3.

75 Rickman 1988, 285.

76 Brandon et al. 2021, 233.

7T 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 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.

78 Robinson et al. 2020, 105-7.
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Figure 4.7. Map of the harbour sites where the ROMACONS project took concrete cores (black dots; drawing by the author
based on Brandon et al. 2021, Figure 3.2).

Alexandria Troas, Kyme, or Pompeiopolis, where concrete  administrators, to prefer methods already known to them
was used, it still remains possible that it was just used to instead of experimenting with new ones, which, in the case
fill ashlar enclosing walls built above sea level.” Even of maritime concrete, were also technically complicated
in some of the most important and monumental harbours (something related to the “path dependence” theory of
of Asia Minor, which were greatly developed during the  technological innovation).®? Finally, maritime concrete
Roman Imperial period and were under the patronage of ~ was both a complex, as well as an expensive product.®
emperors and wealthy elites, like Ephesus or Miletus, no The investment of resources in creating concrete harbours
such technology was ever introduced, at least according to would make much more sense in areas without many natural
present knowledge.®° harbours like the Tyrrhenian coast of Italy, the Levant,
and Northern Africa,® or at the ends of great commercial
Most of the harbour works of the period consisted of  networks, like Rome and Alexandria, in which it was much
simple rubble or ashlar moles and jetties, crowned with more likely large numbers of ships of considerable size
more or less monumental ashlar quays and other buildings, and draught would operate. It is, therefore, not surprising
such as lighthouses, fortifications, and temples, much like  that in areas like the Aegean harbours these structures
what happened on Delos’ “Great Mole”. The survival and ~ continued to be built with traditional methods, even in
prevalence of this ‘obsolete’ method (the rubble moles of  cities where funding and initiative were abundant.
Samos and Klazomenai/Liman Tepe date back to the 6™
century BCE)®! was not, however, a sign of backwardness An issue that deserves further discussions is why relatively
or shortage of funds. Despite its disadvantages, which less important and smaller harbours were equipped with
mainly considered the large amounts of material used and ~ maritime concrete moles during the period studied and
the inability of ships to actually dock on structures of that ~ not bigger ones like Kenchreai or Ephesus. In the case of
type (see 2.4.2; Figure 2.14), the method created sturdy Chersonessos, where the use of maritime concrete has been
moles, not easily affected by wave and drift action, that  verified, it has been reasonably suggested that it was built
guaranteed the safety of the ships they protected and were by Capuan families, which had acquired large tracks of
also large enough to allow for additional structures to be  land in Crete. These wealthy elites, due to their connection
erected on their surface. The longevity of these moles with the trade of Campania, could transport large quantities
was another considerable asset (it is characteristic that  of the necessary building material from the region to
the “Great Mole” of Delos and the moles of Kenchreai Crete as ballast in their freighters, which exported Cretan
continue to protect the basins even though submerged), agricultural products to Italy and would return without
compared to new, untested technologies, like maritime
concrete. A further issue would have been the tendency 82 Frierand Kehoe 2007, 137. The idea of “path dependence” in economics
of vernacular constructors and craftsmen, as well as of  rejates to the resistance of things to change due to financial implications

or to the reservation of policymakers (Liebowitz and Margolis 2001).
This can be reasonably applied to the harbour construction technologies
7 Brandon et al. 2021, 89-101; Esposito et al. 2002, 30, Tav.X; Feuser that perpetuate older methods that are cheaper, more convenient, and

2009, Beil .3; 2011, 261-5, Figure 15. already operational within the pre-existing commercial networks.
80 Feuser 2020, 126, Abb.58. 83 Brandon et al. 2021, 223-35.
81 Hdt.3.60; Tolle-Kastenbein 1976; Votruba et al. 2016, 672. 84 Wilson 2011b, 49; Robinson et al. 2020.
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cargo.®® Furthermore, their wealth and connections with
the imperial family allowed them to import the technology,
material, and specialists to create such a unique harbour
(no other maritime concrete has yet been identified in the
Roman harbours of the island).®¢ The same could have
happened in Asia Minor, a similarly agriculturally rich
region, with powerful local elites that exported goods
to the West, but evidence for such practices is scarce. In
Ephesus, the wealthy local sophist, Flavius Damianus, is
reported to have constructed substantial harbour works to
serve his large coastline estate around 170 CE, but it is
unclear whether the works include maritime concrete. 87
In any case, the use of maritime concrete in the Aegean
remained limited and uneven and it was not developed
under any special planning scheme.

A note should be made here about the possible use of
ashlar blocks cast above the surface of the water in Delos’
Gourna. The method, which appears to have originated
in the Early Iron Age Levantine harbours (e.g., Atlit,
Tabbat el-Hammam)3® and to have survived until the
Hellenistic and Roman periods (the Hellenistic harbour of
Amathus and the Roman harbour of Sarepta),® appears
to be relatively rare in the Aegean and the western
Mediterranean. Written sources only document it in the
Trajanic harbour of Centumcellae and finds show its
possible use in Kyme and Pompeiopolis in Asia Minor.*
Its use at 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 sturdy
and compact moles 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, nevertheless, required 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 method was experimental,
and whether this was the reason why it was not so widely
employed at least in the Aegean. In the case of Delos, it
remains unclear for how long the poorly preserved Gourna

Brandon et al. 2021, 224—6; Gianfrotta 2011, 191-2.

Karambas 2020,110-4.

Philostr. VS, 2.23; cf. Feuser 2020, 312.

Haggi and Artzy 2007, 76-80.

Empereur and Kozelj 2017, 114-5; Pritchard 1978, 60.

Brandon et al. 2021, 94-101; Empereur and Kozelj 2017, 111-9;
Esposito et al. 2002, Figure 27. 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; translated by B. Radice).
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).

! Haggi and Artzy 2007, 79.
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quay was used and how,”?> whereas in the case of Amathus
the harbour was most probably never completed.”

An 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 numerous harbours operating along the
island’s coasts, harbour works remained surprisingly
limited to the two moles of the Main Harbour (with only
the Southern Mole having most likely been built during
the period discussed) and the Gourna quay (the series of
coastal quays are not included, since, as discussed, 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 infrastructure on
land. This was not, however, due to negligence but due
to the nature of the ship and cargo traffic in the island.
As shown in Chapter 3, Delos was an open, free harbour
in which merchantmen would spend 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. Therefore, the practical usefulness
of constructing new, expensive closed basins becomes
questionable. Furthermore, the silting of the Main Harbour,
experienced since antiquity, would have made the Delian
authorities think twice before creating another similar basin
that would possibly be rapidly silted, as well.** It could 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, such as the Hypostyle Hall, as well
as the rapid expansion of the city in almost every available
direction, strongly indicates that it was a conscious choice
not to capitalize more harbour works but focus on different
commercial infrastructure. In Kenchreai harbour, works
were also few (the two moles and the quays), but this was
quite natural due to the simplicity and small size of the
harbour, which comprised of a single basin.

What both cities had in common was that 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 administrators could handle; Claudian Portus was
unable to prevent the destruction of 200 ships in 62 CE,
Caesarea Maritima’s collapsed concrete moles and quays
rendered the harbour largely unusable by the end of the 1%

2 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.

9 Empereur and Kozelj 2017, 114-5.

%% Dalongeville et al. 2007, Figure 8; Desruelles et al. 2007, Figure 5.
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century CE,” Ephesus’ early harbour works under Attalus
II 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. Kenchreai was a good example of choosing a
good site and carefully planning its harbour infrastructure,
as the lack of excessive siltation and the protection of
the moles against predominant winds shows. 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.

What different harbours shared 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
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 rather
simple and not as technically advanced task as the use of
maritime concrete (Figure 4.7). 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 used)!® and the erection of
elaborate and costly wooden moulds (caissons). The cost
and 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.

4.4.2 Funding, patronage, and euergetism

Whichever choices harbour constructors made, however,
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 fornearly a century in the creation and maintenance
of the moles and agoras around the Main Harbour.'?! In the

9 Brandon et al. 2021, 79-81; Goodman—Tchernov and Austin 2015,
452-3; Reinhardt and Raban 1999, 814.

9% Feuser 2020, Abb.51, 115-6; Kraft et al. 2011.

97 Wilson 2011b, 51.

9 Horden and Purcell 2000, 396.

% Brandon et al. 2021, 232. The large centuriation projects in various
areas of the Roman Mediterranean, including Corinthia, were related
to the settlement of veteran legionaries. Although it would make sense
for army engineers to be responsible for the local harbour works too,
information is poor. A Latin tomb inscription documents the employment
of a caementarius concreting engineer in the Misenum fleet (152"
century CE; CIL 10.3414) but it is not stated whether he was employed
in harbour construction (Brandon et al. 2021, 35-6).

100 Brandon et al. 2021, 233.

101 1D 355, 12; ID 399 A, 44-8. Cf. Bruneau 1981, 110-1.
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case of Kenchreai, renovation and construction work 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 of the 1% century CE.'%? With the high cost of
harbour construction and maintenance being something
only state authorities and high ranking officials could
cover (meagre evidence exists 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
Iulianus 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 but interchanging 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 extensive nor technically complicated, in comparison
to other contemporary harbour, such as 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 the settlement of colonists
and centuriation, as well as to the random or deliberate
lack of imperial patronage. Local authorities were left
to their own devices to build, embellish, and operate the
local 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 large building projects, “beyond the pocket of even
the wealthiest individuals”,'” whereas antagonism and
political opportunism must have also played their role.!%®

102 Paus.2.3.5 and 8.22.3. Engels 1990, 207; Kent 1966, no.82; Pawlak
2013, 155; Romano 2010.

103 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.VsS, 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.40.51.2; cf. Robinson et al. 2020, 106).

104 Arnaud 2015a.

105 Tac.Ann.16.23. Homolle 1884, 123; Rizakis et al. 2001, 315-6;
Wilson 2011b, 51.

106 Hohlfelder 1985, 84-5.

107 See the estimates for the building costs of Caracalla’s baths in Rome
(DeLaine 1997, 222).

18 In Roman Corinth, adequate private sponsors existed for the
construction of monuments (e.g., Marcus Antonius Milesius, who, along
with others, had rebuilt the temple of Asclepius; Kent 1966, no.311;



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
discussed 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 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 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 because of its
geographical position, lack of tolls, and the existence of
a thriving market and city that could provide religious,
provisioning, and recreational facilities to ship crews
and passengers, and Delians could take advantage of this
without the creation of a protected artificial harbour.''?

4.5 Harbour networks and harbours within
commercial networks

The relationship with 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 that would include
all commercial harbours, even in the Roman Imperial
period, when the unification of the Mediterranean was
completed, although considerable 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.'!3
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, and Lepcis Magna.''* The success of
such endeavours was, in any case, questionable; in the case

Rizakis et al. 2001, 262; cf. Pawlak 2013, 155), but no individual is
related with harbour work. In the same area, friction and antagonism
between the colonists of the city and the inhabitants of the surrounding
countryside must have been present (Pawlak 2013, 157-8).

19 Shipley 2000, 130.

110 Tt 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.
11 Rauh 1993, 2-3, 7-8.

112 See also the similar case of the Roman harbour of Berenike
Troglodytica on the coasts of the Red Sea (Kotarba-Morley 2015, 284-6).
113 Gruen 1984, 299; Morley 2007, 585-6; Rauh 1993, 2-3; Rougé 1966,
460-5.

114 Feuser 2020, 204-24; Holum & Hohlfelder 1988, 73; McKenzie
2007, 41-7.
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of Amathus, the military harbour was never finished,''
whereas in the cases of the Claudian Portus and Caesareca
Maritima, the harbours quickly faced considerable
problems and required large-scale repairs and extensions
(see Section 4.4.1).

An effort to create harbour networks at 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 in the 1% century
CE) to serve the rising needs of trade with the west.!!® The
same was, most likely, the case with Northern Africa in
the Antonine period and the commercial development of
these areas, as well as the number of shipwrecks dated in
that period, indicate the beneficial impact such networks
had on the local economy."'” In the Aegean, however,
it is difficult to ascertain the creation of similar harbour
networks in this way. Even though many harbours
received state funding and were under the patronage of
rulers or high-ranking officers (e.g., Ephesus, Patara,
Side), 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 should not be seen as a sign of neglect but
as adaptation to the local conditions. With a multitude of
harbours and adjacent urban centres already 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 from each other, the
creation of harbour networks ‘from scratch’ was quite
unnecessary.!'® What must have been more important was
the improvement of specific harbours to serve specific
commercial needs (e.g., storage infrastructure related to
the annona grain provisioning scheme), as well as political
necessities.

The harbours discussed in this study had specific positions
within wider commercial networks. Despite their
importance, the two 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. 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, due 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

115 Empereur and Kozelj 2017 114-5.

116 Robinson et al. 2020, Figures 2-4; Schorle 2011.

117 Morel 2007, 505; Robinson et al. 2020, 103—4; Wilson 2011b, 49-51,
Figure 2.25.

118 T eidwanger 2020, 198-207.

119 Bouras 2016, Figure 1; Rostovtzeff 1941, 1263.
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clearinghouse for the commerce of grain. In general,
Delos and Kenchreai 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 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 shore. How
then did the position of the two harbours in these networks
affect their form and operation?

As already shown, less ship traffic meant a smaller pressure
on the local authorities to enhance and enlarge harbours
to receive greater numbers of ships, especially of greater
tonnage and draught. Fewer ships also meant less tax
income 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 in the creation of land infrastructure. This
included repair facilities for ships (e.g., 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 important aspects of the life of
the harbours of the period and essential factors of their
prosperity or demise.'?°

It should be stressed that, despite the fact that the two case
studies never reached the importance of terminal harbours,
like the ones mentioned above and were never as big or
elaborate, they still remained vital 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 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 to light, particularly archaeological, to highlight
this.

4.6 Harbour organisation, urbanism, hinterlands, and
forelands

Aharbour’sfundamental missionand function,asunderlined
many times throughout this study, is to accommodate and
serve ships and cargoes, and is essentially interwoven
with its role as commercial centre, meeting place, part of

120 On the term “parameters of attractiveness,” see Kotarba-Morley
2015, 287-9. On “Sailortowns,” see Hugill 1967, xviii (cf. Reger 2016).
121" Constantakopoulou 2007, 25-6; Reger 1994, 51-3.

122 Chaniotis 2018, 313-4; Rougé 1966, 131-2.

120

urban environments, and exchange networks, as well as
the maritime fagade of cities, regions, or whole states. A
reciprocal relationship 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.

4.6.1 Space organisation around harbour basins

A basic aspect of the commercial and urban role of
harbours concerns the organization of the spaces around
them, beyond the confines of the harbour basin. In Delos,
the need for adequate room for the handling of cargoes
and the operation of markets 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
(Figures 3.6 and 3.7), along the Merchant Harbour (Figure
3.28), and probably Skardanas, as well (Figure 3.31),
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 situated
(Figures 3.43 and 3.47). The organisation of spacious
agoras next to harbour basins is also attested to in almost
all contemporary harbours, such as Ephesus, Miletus,
Thasos, Lepcis Magna, and Alexandria Troas (Figures
4.2 and 4.4).'** This configuration naturally reflects the
fundamental operation of harbours as commercial centres
and the need for cargoes, either as a whole or partially,
unloaded 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 adequate
space and commercial facilities and the most convenient
choice for them were the areas closest to the harbour
basins or coasts.

Public spaces around harbours were of varying sizes, from
relatively small agoras, not exceeding 1,000.0 square
metres (Delos, Kenchreai) to vast, monumental open
spaces covering areas of up to 45,000 square metres (the
open area next to the river basin in Ephesus or the great
Roman agora of Kos). 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 Navxldpiog 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”

123 Although several buildings covered the two agoras of Delos’ Main
Harbour during the Roman period, as the city was reduced to 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 (Hasenohr 2002, Figure 12; Paris 1916, 29).
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125 Arnaud 2011, 67.



(Crevice temple, most probably of Aphrodite) at Ephesus,
and the Delphinion at Miletus.'26

A common operational attribute of the harbours studied
herein, as well as of the majority of the other Hellenistic
and Roman harbours of the Aegean, was that they were
almost exclusively commercial endeavours, with no naval
bases documented. Nevertheless, in the case of Delos, due
to the religious and political importance of the island, the
accommodation of galleys serving the Gswpioz religious
embassies were vital for the operation of the harbour and,
thus, the “galley cove” was demarcated and used inside the
Main Harbour. 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 Mediterrancan (e.g.,
Aegina, Piraeus’ Zea and Mounychia, Rhodes, Carthage)
with the creation of well-organized and fortified shipshed
complexes.'?” But in harbours like Kos, Marseilles, or
Piraeus’ Kantharos, shipsheds were included within the
limits of commercial harbour basins, probably due to the
lack of space in arsenals or of a second harbour to be used
solely for military purposes.

4.6.2 Urban and rural hinterlands

Harbour spaces also needed 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
Kenchreai, the harbour was 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.!? These road
networks also allowed the transportation of goods over the
Isthmus (the diolkos possibly played an important role)
and could even extend further south and west, expanding
the hinterland of the Corinthian harbours to large parts
of the Peloponnese, as well. The possible connection
with such an extensive hinterland is reflected in the large
warchouse complex of Kenchreai where great quantities
of locally produced goods or of imports were waiting to
be distributed or exported. Similar extended hinterlands
existed, because of geophysical and political conditions,
for the harbours of Asia Minor or of Northern Africa and
Egypt, and it was due to their existence and connectivity
through various communication networks that many of
these harbours developed during the Roman period.'3°
Such networks could also be greatly improved by using
navigable rivers and canals, as happened in Alexandria
and Portus/Ostia, something, however, not feasible in
Kenchreai.!3!

126 Bouras 2014, 6734, Figure 2; Kleiner 1968, 33-5; Ladsttter 2016,
257-60.

127 Blackman and Rankov 2013, 210-30; Bouras 2014.

128 Horden and Purcell 2000, 392; Karmon 1985, 2-5; Rougé 1966, 121.
129 Romano 1993, Colour Figure 7.

130 Kiilzer 2019; Wilson 2011b, 49-50.

131 Belov 2020; Boetto 2016; Keay 2012, 48-9; Khalil 2010.

121

Discussion: harbours in context

Delos presented a totally different configuration to
Corinthia concerning the role of the island’s hinterland
and foreland. The harbour’s direct hinterland consisted
of a tiny island and a single city. Delos possessed,
however, unique dynamics as a commercial centre, being
the “common market of Greece”,'3? 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 and reached
to wherever the commercial links of the city extended.!'?3
At the same time, and in a unique way, this hinterland
was also the harbour’s foreland. 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 Jardé,
communication from the sea towards the seafront and vice
versa was easy, but not further inland, within the urban
fabric of the city.!** Delos remained a settlement with a
poor road network, even around the harbours, as seen in
the relatively narrow paved road along the warchouses of
the Merchant Harbour and the roads of the city, in general
(Figure 3.22). 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, fragmented within
the household network of the city.'*> Substantial cargoes
did not need 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 local production.!*® Delos’ own production,
which included mainly luxury items (artwork, furniture,
perfumes), was limited in volume, easy to handle, and
required little transportation space on ships.'3’

4.6.3 Storage facilities

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”; Figures 3.21
and 3.28) and Kenchreai (the great warchouse complex),
as well as in many other contemporary harbours, like
Portus (the vast Trajanic warechouse complexes), Caesarea
Maritima (a series of spacious warehouses around the
harbour), or Patara (“Hadrian’s horrea™).'®® The extent
and monumentality of such establishments was subject to
specific conditions and thus ranged from large and well-
organised, often prodigious, complexes arranged around
the harbours (Portus, Ostia, Kenchreai, Lepcis Magna,
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Ephesus, Patara)'® to relatively limited establishments,
others attached to commercial porticoes (Miletus), and
examples included within commercial buildings probably
belonging to private owners or corporations (Delos).
A rather clear chronological division can be noted here;
larger warechouse 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 organizational
schemes reflect two different realities in the commercial
operation of harbours. The explicitly organized and
massive 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, 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.!4!

4.6.4 Harbours as monuments

Along with their functional role for the storage and
distribution of goods, harbours were also monuments
themselves and heavily influenced the way both locals,
as well as travellers, experienced these built spaces.'*?
Various ‘degrees’ and forms of monumentality existed.
In Delos, the southern part of the Main Harbour, related
both with the sanctuary’s official 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
(Figure 3.13). 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 xdxlog auctioning establishment. Fewer votives
were present and never obstructed the centre of the Agora
of Theophrastos, which was also left unpaved. Both agoras
had a commercial function, but a clear effort was made
to create a lavish maritime fagade in the agora of the
Competaliasts and to establish a more functional market

139 1t 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.
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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 warechouses and dwellings
and even the sanctuaries flanking the harbour had the
form of relatively plain and enclosed oeci establishments
(Figure 3.84).' Monuments and votives were most likely
concentrated at the harbour’s centre where the city’s agora
was located, but excavations and iconography do not attest
to any impressive architectural configuration.

Other contemporary harbours of the Aegean, like Ephesus,
Miletus, and Kos, also presented monumental maritime
fagades adorned with impressive buildings possibly of
limited practical use but of great symbolic usefulness.'**
Towards the end of the Antonine period, and mainly in the
area of the Eastern Aegean, a series of porticoes, temples,
arches, and gateways, the former either placed at the end
of colonnaded streets or agoras (e.g., the fetrapylon of
Rhodes and the great harbour propylon of Kos) or standing
free (Ephesus), became the landmarks of harbours, serving
at the same time as a fagade of the city towards the sea,
as well as of the harbour itself towards the hinterland.'*#
In contrast, the series of imposing, multi-storeyed
warchouses constituting the maritime fagade 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, at least based on present
knowledge, did not materialize in harbours of mainland
Greece, like Kenchreai, where imperial patronage was
either absent or took other forms.

Lighthouses were also important landmarks in the harbours
of the period.'¥” These served symbolic, as well as practical,
functions and it is not surprising that they become the main
symbols of harbours in the iconography of the Roman
Imperial period, especially in coinage.'*® They were not
only substantial structures able to immediately convey
political messages dictated by their builders/funders, but
also remained relatively simple, tower-like edifices, much
casier to build than the technically complicated moles
and quays of any kind.!* Their construction, however,
still depended on local conditions and patronage. Next to
massive lighthouses, like the ones of Alexandria, 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.
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But lighthouses were not the only landmarks of harbours.
Other buildings and monuments formed important parts of
their maritime fagade. 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” (Figures 3.14 and
3.15), whereas in Kenchreai the main harbour landmark
was Poseidon’s statue (possibly a colossal one), mentioned
by Pausanias (Figure 3.47), and quite likely some of the
large funerary monuments standing on the Northern Ridge
above the harbour.!’! In Miletus, the entrance to the main
harbour was marked by the two lion 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”;
Figure 4.5).'3* Two votive temples also adorned the moles
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
fagade and were, almost certainly, built at specific sites to
serve all these purposes.

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 merchandise from the shallow
beaches of the harbours towards the local agoras and
warehouses (Delos, Miletus; Figures 3.28 and 4.2). This
approach highlights both the predominant method 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
harbour works 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 impressive ashlar quay with the staircases and the
huge mooring stones supported monumental two-storey
porticoes,'*® or even in the massive embankment of the
river harbour of Marmorata in Rome.!>’

4.7 From Hellenistic to Roman harbours

It is beyond the scope and possibilities of this study to
trace the evolution of all Hellenistic and Roman harbours,
in general, since that would require the scrutiny of many
more case studies than the ones selected, but certain useful
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Discussion: harbours in context

observations can be made concerning at least the two
harbours examined.

A quite straightforward evolution can be observed, from
the less elaborate, mostly natural Hellenistic harbour of
Delos to the more elaborate Roman harbour of Kenchreai.
Delos, despite the monumentality of the buildings on land,
was never equipped with any substantial harbours works
(protective structures and docking facilities), nor was any
dredging ever undertaken. In contrast, the numerous and
better-planned harbour works, as well as the establishment
of the well-organised harbour city in Kenchreai, showed
a substantial effort to create and maintain a functional,
protected, and ‘user-friendly’ harbour environment.
Although Kenchreai never acquired the unique
monumentality of Delos, in terms of actual harbour works
in the sea it overshadowed the great city. Was, however,
this discrepancy a result of an evolution or of different and
specific local conditions?

The development of Kenchreai as a harbour city was related
to initiatives of the Roman authorities to not only lavishly
rebuild the destroyed Corinth and equip it with 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.
This was made possible after the establishment of the
full control of Corinthia and of the Peloponnese by the
Romans. 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, mainly the
establishment ofa free port.!3 The political and commercial
conditions of the period did not permit, nor favour, the
creation of a new, monumental harbour like Kenchreai,
which was established in the period of the principate and
of the Pax Romana, as well as like other harbours of the
Aegean and of lonia, in particular. 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 Kenchreai, it is
quite difficult to affirm a linear evolution between them,
as well as with other contemporary harbours. In terms of
construction technology employed, little would change;
both harbours were built with the ‘Greek’ method without
the use of maritime concrete. Despite similarities in their
use by ships (anchoring in the open and using lighters),
each case study followed a 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
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convenient way. Harbours, as seen through the examination
of the case studies, remained largely independent units,
following individual courses and each time presenting a
unique configuration.

4.8 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
that brought about 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 polyremes; see
Sections 2.3.1 and 2.3.2). On the other hand, harbours
appear to have remained simple and small (Delos), 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, Marseilles) were limited to
a shallow depth that could not affect the accommodation
of large-capacity ships. Much more evidence comes from
the late Hellenistic or late Republican period, with the
appearance of the first ships of great tonnage, like the early
1%t century BCE myriophoroi. 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, substantial problems exist 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, as shown in Chapter
2. By the 1% century CE, shipwreck evidence points
towards a predominance of ships of small and medium
tonnage, even though trade in the Roman Mediterranean
considerably increased in volume.'®! Ships remain of
the same size even in the following century, when large
and deep harbours continued to be built and maintained.
Although certain ships of exceptional size, like the Isis,
travel the Mediterranean, these vessels remain rarities and
exceptions to the rule.!6?

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 construction, whereas the elaborate
harbours of the 1% and 2" centuries CE are not followed
by any considerable rise in ship tonnage. Furthermore,
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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 between shipbuilding
and harbour technology should not, however, be seen as
proof that harbours and ships developed independently
from each other. As shown 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 environments, while 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 current case studies, 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 to receive
ships of great draught and size, as well as their cargoes.
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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, which utilised these
spaces. This was achieved by approaching two case study
sites (Delos and Kenchreai) investigating ways these were
used and experienced by contemporary mariners, 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. 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.
Harbour basins were not large enough to receive any
substantial number of vessels (Delos’ Main and Merchant
Harbours, Kenchreai), whereas, in the case of Delos, the
whole harbour area could also be fragmented into separate
smaller basins and anchorages. Some basins did not offer
adequate depth for the approach of ships of medium or
large tonnage (Delos’ Main and Merchant Harbour),
being occasionally heavily affected by coastal or inland
sedimentation (Delos’ Main Harbour) and dredging
was never employed. 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,
1.e., the total number of vessels that could shelter within
them, by the need to maintain space for circulation,
manoeuvring, and safety between vessels. Furthermore,
several of Delos’ harbours and anchorages (Skardanas,
Gourna, Southern Anchorage) were not adequately
protected by natural or artificial features, often being
exposed to strong winds and waves. Kenchreai’s single,
deep basin offered enough depth for the accommodation
of ships of even large capacity, but these would have been
relatively few due to the small dimensions of the harbour
and the need to allow for circulation and maneuvering in a
basin with only one entrance. In general, the majority of
basins examined here 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.
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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’s
two moles). Ashlar quays were common also along the
shoreline in both harbours studied, 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. The technology of maritime concrete introduced by
the Romans during the period studied was never employed
in the case-study harbours and was rarely used in the
Aegean, 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 Delos’
Gourna. In this case, however, the quay was dangerously
exposed to the open sea, undermining the safety of ships
berthed there, whereas its poor preservation indicates it
was possibly a short-lived establishment. Wooden piers
are not documented in either 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 Pisa) 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, and embellished
with works of art and votives (Delos).

The exposure, shallow 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. Evidence suggests mariners
resourcefully exploited contemporary advantages in ship
construction and equipment (curved cutwaters, boarding
planks, ships’ boats, different types of sails and anchors,
etc.) and could use every diverse and often hostile harbour
environments they encountered, not depending on the
existence of artificially or naturally protected anchorages.
According to the archaeological remains, but also to other
sources like texts and iconography, the lack of docking
facilities, and the shallowness of many harbour basins and
coasts, including the two case studies, mariners must have
predominantly anchored ships in the open and employed
lighters for the transportation of merchandise to and
from 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
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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, which
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) could also be easily employed in the case-
study harbours since both, as well as other contemporary
examples in the Aegean (e.g., Hellenistic Ephesus, Miletus,
Elaia), were organised around long sandy beaches. This
method was, due to the draught of loaded ships and the
shallow 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 could
potentially operate as docks, but left ships dangerously
exposed to the sea) and reserved for ships carrying special
cargoes, like stone or dolia, 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 sites of the period (e.g., Delos, 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 contemporary
harbours, 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 served. A tendency towards simplicity
and a clever management of resources is evident. Harbour
constructors and administrators relied on less monumental
but already tested, cheaper, and simpler technologies
(e.g., rubble moles at Delos, Kenchreai, Lepcis Magna

! Zarmakoupi 2018b, 37-8.
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or Thapsus and, less frequently, the casting of ashlar
blocks from the surface at Delos’ Gourna, 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. Thus, it
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 topic researched in this study, 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 and harbour technology had made great progress
in the Mediterranean, as seen through shipwreck and
harbour archaeology,> but, according to the current
research study this relationship was quite complex and
not as straightforward as one would expect. The creation
of larger and more elaborate ships in the Hellenistic and
the late Republican period (e.g., the large polyremes and
the myriophoroi freighters) preceded the construction of
more monumental and complicated harbours built after the
establishment of the Pax Romana. Nevertheless, shipwreck
evidence shows 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, due to the wide employment of
maritime concrete. Similarly, the creation of several larger
and deeper harbours (e.g., Portus, Lepcis Magna) 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 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. 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. Although
harbour administrators had every reason to make their
harbours friendly places for ships, people, and cargoes,
this depended largely on uneven patronage and funding,
whereas it was considered more important to create cheaper
land infrastructure than more expensive and often short-
lived harbour works in the sea.

2 Nantet 2016, 223.



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 two case studies, these
were not the termini of sea routes, located at the end of
long-haul networks, like Portus or Alexandria.> They were
mainly middle harbours, serving as regional trade centres,
necessary stops for the victualing and maintenance of ships
serving long-haul networks, and, in the case of Delos, as
clearinghouses 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 spent short periods anchored in the open and
not unloading all of their cargo. Having to accommodate
fewer ships and cargoes than the terminal harbours, the
case-study harbours received less attention from high-
ranking state authorities that funded other harbours 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). Nevertheless, the
two harbours studied remained extremely important,
operating as stops for ships travelling in long-haul
networks, clearinghouses, and 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.

A single type of ‘model harbour’ did not exist, either as a
natural and/or constructed space, or as a centre of commerce
and seamanship. Small and shallow harbours, with few
protective works (e.g., Delos), coexisted successfully
alongside large, well-protected, and/or 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 (¢.g., the Ephesus’
harbour 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.

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

3 Keay 2010, 11; Rostovtzeff 1941, 1263; Schorle 2011, 93.
4 Bresson 2016, 308-13; Zarmakoupi 2018a.
5 Archibald 2005, 1; Horden and Purcell 2000, 393; Robinson et al. 2020.
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Conclusions and epilogue

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 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 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, Caesareca 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 to the ways harbours
were used by ships 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
diverse urban development schemes;? the necessity of their
connection with hinterlands, forelands, and commercial
networks;? and the application of various types of
technology and the different ‘degrees’ of monumentality.'°
But this study’s main contribution to 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-functional centres of commerce
and interaction where ships played a crucial role," it
sheds light on harbours’ primary (and often neglected by
scholarship) function—the handling of ships and cargoes.
It reaches 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 most
importantly, since the current methodology was based on
hard, measurable data that can be retrieved from harbours
of any region and period, it formed a new research tool
for harbours of other temporal periods, as well as of other
geographical regions around the world (see Section 4.2).

% Pomey 2011, 48-9; Rougé 1966, 71-3.

7 Hopkins 1983, 94-6; Lawall 2005, 202; Mataix Ferrandiz 2018, 204—
7; Leidwanger 2020, 207-8.

8 Feuser 2020, 252-80; Zarmakoupi 2018b, 34-8.

° Boetto 2016, 285-6; Leidwanger 2013, 236-40; Schérle 2011, 93-5;
Wilson et al. 2013, 374-9.

10" Arnaud 2015a; Morhange and Marriner 2010; Oleson and Hohlefelder
2011, 814-9.

' Boetto 2010; 2016; Feuser 2020; Keay 2012a.
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5.2 A new methodology

To achieve a better understanding of the case-study
harbours, anew methodology was employed 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 nor had used
reconstructions as methodological tools but simply as
means of mere visualisation. The current 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 then be
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 investigation. 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 two 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, potential for
development and improvement is always present. Further
applications of this methodology can 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
harbour reconstructions.

5.3 Epilogue

The results of this work showed that the two case-study
harbours, as well as the majority of 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

128

the busiest harbours of the period (e.g., Delos) operated
largely as entrepdts, with limited infrastructure since only
parts of cargoes were transferred to 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 Kenchreai. But, more importantly, this
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 own 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.

12 Delano Smith 1979, 327 and Zarmakoupi 2018a.
13 Reger 2016, 12-5.



Appendix |

Tables

Table A.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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Exceptionally Syracusia* | 240 BCE 1,700 ? ? ? ? Ath.5.37,
large cargo ships 5.206-9
Alexandrian | Isis* 27 century CE 1,200 53 14 7 4.5 Luc.Nav. 5-9
ships
Large cargo ships Madrague de | 70-65 BCE 350-390 | 40 9 4.5 3.5~ | Tchernia et al..
(myriophoroi) Giens 3.7 1978, 1027
10,000 amphorae
50,000 modii
350-500 tons
Albenga Early 1% century | 350-390 | 40 10-12 | 4-5 3.5-4 | Nantet 2016,
BCE 3434
Nile 171 BCE 450 ? ? ? ? Casson 1971,
kerkouros” 163-7
Large capacity Mahdia 100-75 BCE 230-250 | 40.6 | 13.8 5 3.5 Hoéckmann
5,000 amphorae 1994, 55, 57-9
30,000 modii
150-350 tons
Spargi 120-100 BCE 200~ 35 8-10 |circa |circa | Gianfrotta and
300? 4-5 3 Pomey 1981,
339
Antikythera | 80-70 BCE 200- 30- | 10— 2-4? | Bouyia 2012
300? 40?7 | 142
Stone—carrier | Punta del 30-100 CE 265-275 Galasso 1997,
Francese 129-32
Antirhodos, | Late 1% century | 250-260 | 30— | 10.5— |3.5— |circa | Sandrin et al.
Alexandria | BCE-Early 1% 31 11 3.7 2.5 2013
century CE
Saint-Tropez | 2" century CE 200 plus Pomey and
Tchernia 1978,
234
Stone—carrier | Torre Late 2" century | 170-250 Pomey and
Sgarrata CE Tchernia 1978,
234
Marzamemi | 3" century CE 200 plus | 21— | 7-8 circa | Pomey and
1 32 2-3 Tchernia 1978,
234
Nile 171 BCE 225-275 P.Theb.856
Kerkouros*
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Table A.2. A comparative table of middle-capacity ships of the Hellenistic and early Roman period of the Mediterranean.
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Medium Syracusia’s circa 240 BCE 78 ? ? ? ? Ath.208f
capacity kerkouros*
3,000 amphorae
20,000 modii
75-150 tons
Grain ship at circa 70 CE 100 ? ? ? ? CIL IV 9591
Pompeii*
Ship 1%t century CE 144 24 4.5 ? circa | Hero,
measured by 2 Stereometrica
Hero* 1.53
Ship 1% century CE 95 16.5 4 2.3 circa | Hero,
measured by 1.5 Stereometrica
Hero* I1.50
Bourse de 190-220 CE 130/150 | 22/23 | 9(6) | 3 2.2— | Gassend 1982,
Marseille 23 Figure 85;
Nantet 2016,
4547
Stone— | Kizilburun 125-25 BCE 90 15— 4.5-5 | 1.5-2 | circa | Littlefield
carrier 20 1-1.5 | 2012
Stone— | Porto Nuovo Early 1% circa Bernard et al.
carrier century CE 138 1998
Titan Mid-1% century | circa 25 6-8 circa | Taillez 1971
BCE 130 2
Pisa A 27 century CE 25~ Comune di
30 Pisa 2001,
54; Kyprouli
2012,28
St.Gervais 3 148-150 CE 81 17.54 | 74 2.8 2.36 Liou et al.
1990, 258-64
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Table A.3. A comparative table of small-capacity ships of the Hellenistic and early Roman period of the Mediterranean.
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Small Tre Senghe 30-20 BCE 4045 2024 |5 circa | Volpe 1989, 554
capacity
1,000
amphorae
10,000 modii
15-75 tons
Dramont A 1 century BCE 25 7 circa | Santamaria 1975,
2.5 196
Nile 274 century BCE circa |20.6 |32 circa | Casson 1971,
kerkouros* 60-70 2 163-6
Naves Fiumicino 1 45t century CE 50 17.18 |5.59 |2.26 |1.40 | Boetto2006
caudicaria
Naves Fiumicino 2 45t century CE 70 19.18 | 6.27 |2.53 | 1.57 | Boetto 2006
caudicaria
Port-Vendres I | Late 3"-early 4™ 69 17.50 |8 1.95 |1.89 |Rival 1991, P1.95
century CE
Dolia Diano Marina | Mid-1% century CE 66 20-22 | 6 2.3 circa | Pallarés 1991;
shipwreck 1.5 Marlier 2008,
158-9
Dolia La Giraglia 20 CE 64 20 6.7 2.1 circa | Marlier 2008,
shipwreck 1.5 158
Dolia Ouest Giraglia | Mid—1% century CE <70 circa | circa | circa |circa | Cibecchini et al.
shipwreck | 2 22 7 2 1.5 2017
Dolia Grand Ribaud | End of 1% century 50 18 6 2.1 circa | Hesnard et al.
shipwreck | D BCE 1.5 1988
Dolia Ladispoli Late 1% century BCE- | 45-50 | 18 6 2.1 circa | D’ Atri and
shipwreck early 1 century CE 1.5 Gianfrotta 1986;
Carre 1993
Grado | Mid-2" century CE | circa 16.5 5.9 circa | Beltrame and
25 1.4 Gaddi 2007, 144;
2013
Stone— Dramont I 50-75 CE 23 Joncheray and
carrier Joncheray 1997,
Joncheray 1998
Ashkelon 2nd_1st century BCE ? 15-25 Galili et al. 2010,
Roman 125-45.
Naples A Late 15—arly 3™ 15/207 | 11.77? | 3.32? | 0.88? Boetto 2005;
century CE Boetto et al.
2009
Kyrenia 310-300 BCE 22 144 |44 circa | Steffy 1994,
1.1 42-59
Ser¢e Liman1 | 280-275 BCE 20 circa | circa circa | Pulak et al. 1987
14 4 1
Cavaliére 100 BCE 27 12.98 | 4.6 1.53 | circa | Charlin et al.
1.2 1978
Chretienne C 2" century BCE 15 15-16 | 5.5-6 circa | Joncheray 1975
1.5
Carry—le— 215t century BCE 27 13 4.6 Long 1988, 22-7
Rouet
Grand 215t century BCE | ? 23 Benoit 1961
Congloué¢ B
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Miladou 2nd_15 century BCE ? 15 Dumontier and
Joncheray 1991,
109-74; Long
and Ximenes
1988, 159-83
Laurons 2 2" century CE 15 5 circa | Gassend et al.
1.2 1984, 75-105
Conque de 2" century BCE ? 15 2.2 Roquette et al.
Salins 2004, 35-8.
Apollonia 2nd_15t century BCE ? 15 Laronde 1987,
322-30
Stone— Izmetiste 100-150 CE 3040 Jurisi¢ 2000, 65
carrier
Stone— Margarina 1% century CE 3040 Jurisi¢ 2000, 69
carrier
Stone— Marseillan 50-100 CE circa Bernard 2009
carrier Beauséjour 24
Stone— Meloria C 30-160 CE circa Bargagliotti 2002
carrier 50
Pisa 2" century BCE 42 14 4.5 Bonino 2003,
(Hellenistic 183-221
ship)
Planier IIT 50 BCE 14? 3.27 Liou 1973
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Table A.4. A comparative table of very 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, 168,
capacity (less | phaselion™® n.59
than 15 tons)
Nile 153" century 3% Casson 1971, 330
kydaron* CE
Naples B Late 1*t-early 3¢ | 10/15? | 8? 2?7 Boetto 2005;
century CE Boetto et al. 2009
Horeia— | Naples C Late 1%t-early 3 |21/8.5'%|13.5 |4 2 circa | Boetto 2005;
type ship century CE 1.2 Boetto et al. 2009;
Boetto and Poveda
2014
Horeia— Toulon 1 Late 1%t century 10/15? | 8.5? |3.1? 0.35— Boetto 2009,
type ship CE 45? 2914
Horeia— Toulon 2 Late 1% century 10 6.3? 227 0.35— Boetto 2009,
type ship CE 45? 2914
Horeia— Ostia, Isola | Late 2™—early 3™ 12?7 | 4.88? Boetto et al. 2017
type ship | Sacra I century CE
Herculaneum | 1% century CE 8.6 2.2 circa | Steffy 1985; 1994,
0.5 67-71
Kinneret 1% century CE 9 2.5 circa | Steffy 1994, 65-7
0.5
Pisa B 7CE 9.5 4.3 Comune di Pisa
2001, 54; Kyprouli
2012, 29
Oared Pisa C 1% century 14 3 Kyprouli 2012, 30
vessel BCE-1* century
(akatos?) CE
Small boat | Pisa F 117-138 CE 8.18 |1 1 circa | Kyprouli 2012
(lembos?) 0.5

14 21 tons if the ship was a sailing ship and 8.5 if the ship was had mixed propulsion of sail and oars (Boetto and Poveda 2014).
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Table A.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).

Type Length (metres) Beam (metres) Area covered (square metres)
Trireme 40.0 5.6 148.0
Early “five” 45.0 6.4 234.0
“Four” 37.0 5.6 170.0
“Five” 45.0 7.0 238.0
“Six” 47.0 7.5 268.0
“Seven” 47.0 7.5 268.0
“Five” 45.0 8.2 256.0
Liburnian 20.0 3.9 60.0
Hemiolia 24.0 43 65.0
Trihemiolia 35.0 5.8 140.0
Marsala Punic galley (liburnian?) 35.0 4.8 168.0
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Appendix 11

Original Greek and Latin texts not in italics

List of publications and translations's

Achilles Tatius, Leucippe and Clitophon, translated by S.
Gaselee, Loeb Classical Library 45.

Aelius Aristides, Opera Omnia, edited by S. Jebb and 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 .1, edited and translated by H.
White, Loeb Classical Library 2.

Appian, Roman History, Vol 11, 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 and 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.

Caesar, The Commentaries of Caesar, translated by W.
Duncan, St. Louis: Edwards and Bushnell, 1856.

Callimachus, Hymns and Epigrams; Lycophron; Aratus,
translated by A.W. Mair and G.R. Mair, Loeb Classical
Library 129.

Cicero, Letters to Atticus, translated by D.R. Shackleton
Bailey, Loeb Classical Library 7.

Cicero, On the Nature of Gods. Academics, translated by
H. Rackham, Loeb Classical Library 268.

Cicero, On the Republic. On the Laws, translated by
C.W.Keyes, Loeb Classical Library 213.

Cicero, Orations, Pro Quinctio. Pro Roscio Amerino. Pro
Roscio Comoedo. On the Agrarian Law, translated by
J.H. Freese, Loeb Classical Library 240.

Cicero, The Letters to His Friends, Vol.1l, translated by
W.G. Williams, Loeb Classical Library 216.

Cicero, Tusculan Disputations, translated by J.E.King,
Loeb Classical Library 141.

15" All translations have been taken from the publications listed, unless
indicated otherwise.
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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 and 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.XII: Fragments
of Books 33-40, translated by F.R. Walton, Loeb
Classical Library 423.

Dionysius of Halicarnassus, Roman Antiquities, Vol.
II, 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 and G. Masuwald, Loeb Classical Library
294.

Euripides, Cyclops, Alcestis, Medea, translated by D.
Kovacs, Loeb Classical Library 12.

Gaius, translated by O.F. Robinson and 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,
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Achiles Tatius, Leucippe and Clitophon

3.4.1. "EvBa &M Tig Amd TG veds veaviokog e0p®oTOg
AopPavetal tod KGA® kol EPEAKETOL TNV EPOAKIda, Kol
MV €yyvg §1o1 10D oKdeovs, NOTPenileTo d¢ EKOOTOC MG €l
TEMAGELE TNONCOV £C AVTNV.



Acts

18.1-18. Meta todta xopiobeic &k v Abnvdv NABsy
elg Kopwbov. TodAiovog 8¢ avbvmdtov Ovrog Tiig
Ayaiog kotenéotnoav ot Tovdaiot opobvpadov @ [Modio
Kol fyoyov adtov €ntl 10 Sipa, Aéyovieg ot [Hapda tov
vopov avameifel odtoc Todc AvBpdmovg céPecBor TOV
0c6v. Méllovroc 8¢ 10D ITavhov Gvoiyety 1O GTOpN EmeY
6 TadMov mpdc tode Tovdaiovg Ei pév fv adiknud Tt
i padiovpymua movnpdv, @ Tovdoiot, katd Adyov &v
aveoyouny vpudv: &l 8¢ (muotd oty ept AdYoL Kol
ovoudtv kai vopov tod ko’ vudg dyweobe adtol: Kping
gy TovT@V 00 BodAopon Vol kol AmANGEY odTOdE Gmd
10D fMuorTog.

‘0 6¢ [Tadrog &1L TPOGUEIVOG TILEPOS TKOVAG TOTC ALOEAPOIG
amota&apevog €Eémiel elg v Zopiav, kol oLV avT@®
[piokiddo kol Akvlag, kelpdpevog év Kevypeoic v
KEQOANY, ElXEV YAp EVYNAV.

27.29-32. ®oflovuevoi t€ un mov KaTo TPOYEIS TOTOVS
EKTETOUEY EK TPOUVIS PIYOVTES GYKDPAS TECTOPOS NTYOVTO
fuépay yevéoBor. ToOV 8€ voutdv (NTodviov euyelv €k 10D
TA0l0v Kol YOAaGAVTOV TNV okaeny i v Bdiaccav
TPOPAGEL OG €K TPAPNG AYKVPUG UEAAOVTOV EKTEIVELY,
giney 6 Tadlog T® EkoTovTapyN Kol TOIC GTPUTIADTOIC
“Edv i obtot peivosty &v ¢ mhoi, Dusic codijvor od
duvacOe’. Tote amékoyov ol GTPATIATOL TA GYOWViL THiG
oKaeNG Kol eloocay adTV EKTECETY.

Acelius Aristides, Sacred Tales

D.32-37. Q¢ yop €EEPNV &ic v Afjdov, dyBecbeic 1@
KuPepviTn, Tapay®OEL T€ GVTL Kol VIEVAVTIO TOIG AVENOLG
mAéovtl, kai olov dpodvit 1O méAoyog vOVC Spro
KaToAaUPaved 1 pRv pAte ékmhevoecon Svotv Muepdv,
AL €l pidov avt®, mheito, Epny, ¢  avtod. Kdyd pev
6 Bed Bvoac kai Swotpiyac dcov 0ld¢ T' R TEpi TO igpov,
eloelbmV €ig 10 SMUATIOV KOl TPOEWTAV TOIG OIKETAUS, AV
apikntai i €k mhoiov, yaipewv keAevew, AvemoLOUNV
gv 1® Mpévi v dnhiov. Oi & fkov ofvey PePapnotec
ol vadtol 7mepl TPATOV VIVOV OGOV, KOl TPOGTAVIEG
gomrov T BOpav, Kol Exélevov EEEvar kol ypiicOat TA®D:
Kol yop ival OaVUAGTOV 0l0V. ATOKPIVALEVOY OF T@V
naidov &1L Anpoiev kai 00d’ av €l Tt yiyvorto Kivnooiuny,
ATOVTEG DYOVTO TPOG OPYTV, MG 01 LEYOA®V GTEPOUEVOL
AXeKTPLOVOV TE MS01 TANGIoV fioay, Kol KaTappiyvuTal
oknmrtog é&aictog, Kol 1) OdAatta Aadveto Aaihamt dypiq
Kol évto, €nekAV(ETO, Kol TO TAOAPLO TG €V TA AUEVL
TO P&V gig TV Yiv é&émumte, T4 6 AAANAOLG EVEmITTE KOl
ouvetpifetor 11 8° OAKAG 1| Kopilovoo NUAG ATOPPAYEVIMV
TOV KAV EKVAMVOEITO Gved Kol KAT®, KOl HOMG
oLV Pof] moAAR kol tapayf] TOV voutdv dacmietal: Kol
Emtylyvetor Vowp €& odpavod moAD kai AdPpov, Kol &v Tij
viio 86pvPoc v homep &v vni.

Aclius Aristides, Orations

3.21-3. Texpoipopor 8¢ t0ig € GALOIG Kol 6Tl mAcAV
v moavtoydbev BdAattov Eéméotpeye 0edpo, TOAOG

Appendix Il | Original Greek and Latin texts not in italics

éxatépwbev €mbeic kal dvometdoog avtf TOV icOuov
ToDTOV KOAoOUEVOV, TTPOG T€ E® KOl TPOG EGTEPOY OUOIMG,
ovyKAeicog Te Gua, Mg un Extiyvovto, o0 TOA® TV LETP®
Yic, GAL" olov adA®VL GTEVE, Kol vOpov Oeic kai Téac ém’
aOTOAC PLUAGTTELY TA E0VTTG OPLoL EKAGTNY, KOl AVOTETAGOG
TAALY Kol SOVG TOAANV TvaL TNV TPOG®m EVPLY®PIaY EKAGTY,
Oeapdtov andviaov ondca &v yij TopadooTatdy 1€ OpHod
Kol f|016ToV, EloAETY T€ Kol EKTAETY &V 1@ avTd £ 0VpimV
£KGGTOVG, KOl VIO TOVG OTOVG AVELOVS AVOY®OYAS TE Kol
Kataymyog yiyveoBat &v udvn t@v Toodv i Yij To0Tn Koi
] Boddttn: mhvto te debpo Portdv To mavTayofev Kotd
1€ yijv Kol xotd OdhoTToy, Kol TodT eivan VO’ ob Kol &k
TOAQLOTATOV AQVELOV TE DTl Y®piov V70 TdV ToMTdVY,
Gpo pev o to TANBog TV mapodvtev ayaddv, duo o8 Kol
d16 v vmépyovcav eddarpoviav v avtd. "Eott yap olov
ayopa Tig Kol oAn Kown t@v EAMvev kol maviyvpig,
ovy 1jv 010 dvoilv €tolv cvumAnpol avt] 10 EAAnvikov,
kafdanep N Topodoo avtn, AL’ fiv dub mavtog ETovg Kai
Kk’ Huépav Ekdotny.

Aeschylus, Suppliant Maidens

764-9. Obtol toyelo. vowTikod oTpotod OTOAY, / 0vd’
dppoc, ob S&i melopdtmv coplo/ £ Yijv éveykely, ovd’
&v dyxvpovyiong/ Oapcodot vady TOWEVEG TAPUVTIKA,
/ 6Awg Tt Kol poAdvteg dhipevov ¥B6vo/ €g vokt
amootelyovtog NAiov.

Antipater of Salonica

9.408. o1éue deiny,/6ocoig EAMvavvnvoitapariéopar,/
dfjAog épnuain, 10 mdAar oéPag. Oyé mn "Hpn

Antolg, AN olktpnv T VO~ €médnke dikmyv.

9.421.7 p” Opdic £8iduev Eva tpdmov #] mote vty SHro,
€pNuaiov daipovog apEapévn.

Appian, The Punic Wars

14.96. O1 8¢ Mpéveg £g aAlnlovg dtemréovto, Kai E6TAOVG
8K TEALAYOUG &¢ anTOVE TV £C EBPOC TOS®V EBSounkova, dv
0AOGEGLY AMEKAEIOV GIONPAIC. O HEV ON TPDTOG EUTOPOIG
dveito, kod meiopoTo v £v adTd TukvL Kol Totkciia: Tod &
gvtoc &v uéow vijoog v, kai kpnmiot peydhaig §| T vijoog
Kol O Auny deinmro. Newpiov e Eygpov ol kpnmideg
aideég vadc dwkooiog Kol eikoot memomuévev, Kol
Tapueiov €mi tolg vempiolg € Tpimpetikd okevn. Kioveg o'
£kboTov vemooikov mpotyov Tmvikoi 600, £G eikova 6TOdG
v dyiv To00Te MpEVOS Kol TG Viioov meptpépovtes. Emi
0¢ g viioov oknvr| €nemointo T® vovdpym, 60ev Edet
Kol TOV COATIKTIV OTLOIVELY, KOl TOV KNPVKO TPOAEYELY,
Kai Tov vavopyov €popdv. "Exerto & 1 vijoog katd TOV
gomlovy, Kal avetétato ioyvpdg, tva 6 Te vavapyog To £k
TEAAYOVG TAVTO EQOPAF, Kol TOIG EMTAEOVOLY APAVIG 1) TV
gvdov 7y dyic 1 axpiPric. OO pny ovde Toi¢ EomAedcacty
EUTOPOIC EDOVC TV T VEMPLo, GHVOTTA. TEIXOC TEYAP ADTOIC
SmAoDV TEPLEKELTO, Kal TOAML, O TOVG EUTOPOVG Ao TOD
TPDOTOV MUEVOG €C TNV TOAY EGEPEPOV 0V JLEPYOUEVOVG
T VEDPLOL.
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20.136. Kai pet’ od mohd 1@V andpmv avtov ¢ Pounv
gmaveABOVTa mepl |G TOPUAKAAODVTOV, GUVETOGGEV (G
TEPY@V oG pev £g v Kapyndova tovg 6 &g Kopvhov.

Appian, The Civil Wars

5.89. ...10¢ vadg Ekotépmbev aykOpaig £k e ToD TEAGYOVG
Kol amo T yiig dekpdrovv Kol kovtoig éembovv dm’
GAMA®V.

Appian, The Mithridatic Wars

5.28. Koi 6 pév émi toicde My, katd 8¢ v EALGSa To14de
gyiyvetro. Apyélhoog EmumAevong Kol oit® Kol GTOA®
TOM®, ANAOV te dplotapévny and Abnvaiov kol AL
yopio &epdoato Plo koi kpdrtetl kteivag 8' &v adTolg
Siopvpiovg dvdpac, GV ol mhéovec foav Traroi, T ywpia
TPoGeENOlEito 101 ABnvaiolg: kol amd todde adTOVG,
Kol T GAAa Kopmalwv mepi Tod MiBpiddrov kol &g péya
gnaipwv, &g eAiav drnydyeTo.

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. Todt OoppwddV diétpiPev dei, Kai mpog TovToloY
Epaockev/ Epétv ypiival TtpdTo yevéchar mpiv andariolg
gmys1pelv,/ kAT éviedBev TPPATEDGOL KOl TOVG AVEHLOVC
Sradpficar,/ kdto KLPEpVEY oOTOV E0VTE.

Athenaeus, The Learned Banqueters

5.37. 'Emel 6¢ mepl ve®dV KOTOOKELTC eiprKapey, @ép’
glnmpey axofg yap €otv d&la kai T K70 Tod DrAomdToPOg
Bociiéme KkaTeoKeLAGUEVO OKAQEN. Ilepli OV 6 avtdg
KoAAiEevog ioTopel v 1@ mpdt mepl AleLavdpeiog
0VTOGL AEY@V * TNV TEGGOPUKOVTIPT VaDV KOTECKEDUOEV
0 QUomatop TO pijkog &xovoav dloKocimv 0ydonKovTa
Ny ®V, OKT® 6 Kol TpLakovTo dmd mapddov €l TApodov,
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DYog ¢ £0¢ AKPOGTOAIOV TEGOAPAKOVTO OKTMD TTNYAV, GO
3¢ TAV TPLUVNTIKOV AQAACTOV €l TO TpO¢ T Ookdoon
UEPOG aTC TPEIG TPOG TOIC TEVINKOVTA TYELS, TNOGALN
8’ glye TéTTAPA TPLAKOVTAT Y, KOOGS 5& OpaviTikac OKT®
Kol Tplakovto Tny®dv T0¢ peyiotag ol o to poivpdov
Exewv &v 1oig Eyyxelp1diolg kai yeyovévor Mav gicm Papeion
kata v (oymow evmfpelg vmijpyov €ml Tiig ypeiag,
Simpopoc &' &yeydver kol Simpvpvog kol Eufodo elyev
EMTA: TOVT@V &V pev TMyovduevov, 10 & VmootéAlovra,
Tva 0¢ KoTO TOC €nmtidag Ymoldpata 0 ElapPove
Smdeka: £€oxociov 8 fv Ekactov Tydv, bpvdrog & fv
k@™ VmepPoriy. OowpocTtde 8 v Kol 6 ARG KOGHOG
T vede: (o pév yop elxev ovKk EAGTTO SOSEK0 TGV
KOTO TPOUVOY T KOl Katd Tpdpav, Kol wdg tomog adTic
Knpoypoeia Kotenenoikidto, 10 & €yk@mov dmav uéypt
T TPOMEMC KIGGivIV @UALGSH kel BOpcove sixe TEPIE,
OGS &’ v Kol 6 TdV STAWY KOGHOC, AVETATPOL 88 TévTOL
T TpocdedEVa TG vemdg népN. Ievopévng 8¢ avomeipog
€0é&ato €pétag mAeiovg TV TETpOKICYIM®Y, €ig 0& TOG
VN PECING TETPAKOGIONG. €i¢ 08 TO KATASTP®ILO, EXPATOC
TPLOYIMOVG GmodEovVTag €KOTOV KOl TEVTAKOVIO. Kol
X®PicHTO T0 {OY10 TATB0C AvOpOT®V ETEPOV EMIGITIGUOD,
e 00K OAlyov. KabelkdoOn 6& v pév dapynv amo
éoyapiov Tvdg, 6 @act mayfjvol TEVINKOVTO TAOI®V
mevinpk®dv EAeig, DO 08 OYAov petd Pofig kal coAmiyymV
katyeto. “Yotepov 8¢ Tdv amd Dowvikng tig Enevonoe v
KaBOAKTV, TAQPOV VTOGTNGAUEVOC TonV Tf] VIl KaTd KOG,
fiv minoiov tod Apévog dpu&e. Tavtn 0€ To0¢ Bepediovg
Kat@Kodounce Ay oteped mpog mévte myeElg TO Pabog,
Kol 010 TOVTOV QALY EMIKOPGIOG KOTO TAATOG TG
Taepov ddoog cuvexels teTpamnyvv &ig Pdbog toOTOV
anolewmovoas Kol momoag giopovv ano tig Bardoong
évéminoev avTiic mlvta TOv Opuybévio TOTOV, Eig
OvVpEoimg VIO TAV TVXOVIMV AVIP®Y eloTyoye TNV VOUV..,
0 avoybev kot dapyog Euepaéavtag peteavtiiioon
waAwvtv BdAaccav dpydvols. Tovtov 8¢ yevouévou
£0poodfjvattd TAoTov ACQOADG Eml TAV TPOEPNUEVOV
QOAGYYOV.

5.206d-209. ..'Iépov 8¢ 6 Zvpakociov Paciievg O
nwavta Popaiolg @ikog, €omovddkel pev kol mepl igp®dV
Kol YOUVOGioVv KaTaoKeLae RV Of Kol mepl vommnyiog
QUOTIHOS, TAOTOL GLTYd  KATAOKELOULOHEVOS, GV EVOC
Mg Kotookeviic puvnodncoupatr Eig YAnv pév EdAmowv
€k tig Aftvng mapeokedaoto EENKOVTA  TETPMPIKDV
okoe®v TAT00g éEepydoacBal duvauévny. Qg o6& tadta
NTOAGHTO YOUPOLG TE KOl £yKoiAlo Kol otapivag Kol TV
glg v AV ypeioy VANV v pev €€ Tradiag, v 8™ €k
TiceMag, €lg 6¢ oyowio Aeviéav pev €5 Ipnpiag, kavvapiv
8¢ xai mittav €k o0 Podavod motapod kol téAia TavTo
T YPEIDON TOAAAYOOeY. Tuviyaye O Kol VOV YOV Kol
TOVG GAAOVG TEYVITOG Kol KOTOOTNOG €K TAvVT®V Apyiov
tov  KopivBov dpyitéktova  mapekdiece mpoBdume
EnoPécot TG KOTOOKELTC, TPOSKOPTEPDY KOl a0TOG
The NUEPOC, TO PV oDV Hutov Tod mavtdg THG veme &v
unoiv & éEelpydoaro... Kai taic €k porifov mombeicaig
Kkepapiow del kaf’o vavmnyndein pépog meperappavero,
Mg av tpwkociov dviov tdv v ANV Eépyalopévev
TEVITOV YOPIC TV VINPETOVVI®Y, TODTO UEV OBV TO
pépog eig v BdAacoov kaBEAKEW TPOGETETAKTO, TNV
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Aoy kataokevnv v’ kel Aappdavn. Qg o0& mepi OV
Kkafedkvopov avtodTov gig v Bdlaccav ToAAn (imoig
MV, Apyumdng 6 unyovikdg povoc odtd Koriyoys S
OAYOV COUATOV, KATAGKEVAGOS Yop EMKO TO THAKODTOV
oKAQOG €ig v BdAaccov katyaye. [Ipdtog & Apyyumong
gbpe TV Thic EMKOC KaTacKeLV Y, (¢ 8& Kol Té Aourd uépn
TG vemg &v dAlo1g € unoi kateckevdotn kai Toig yohkolg
Hlotg oo TepeM@On, GV ol ToAloi Sekdpvootl foav, oi
8’ 8AAot TovTwV HUIOAoL — S1d TPVTAVEY & Foov 0DTOL
NPLOGLEVOL TOVG OTOUIVOG GLVEXOVTES: HOALPOIvag 08
Kkepapicw émecteyvodvro mpog tO VA0V, VTOTIOEUEVDV
d0Bovimv petd mite — B¢ obv TRV &KTOC EMPAVELY
€€elpydoaro, TV £viog dlackevnveéEemoveito.

"Hv 8¢ 1) vad¢ T P&V KoTaoKEVT £ik6G0POC, TPUTEPOSOC
Oé: TV Hev KoTotdte Ey@v &l TOv Yopov, €9’ fiv o
KMpGkov Tokv®dv 1 katdfootg yiveto: 1 6 €t€pal TOlg
glg t0g Odwitag PovAopévolg elotévar  EUepnXGvNTO:
ped’ fiv N televtaio toig €v Toig OmAolg TETAYUEVOLC
"Hoow 8¢ tfic péong mapddov mop’ EKATEPOV TGV TOLYOV
dlatton teTpdkhMvol Toig avopdot, Tpldkovio T TAR oG,
N 8¢ voviddnpucr Slouta KAv@dy pév fv meviexoideka,
Boddpovg 88 Tpeic elye Tpuchivone, GOV v TO KaTd TRV
npopvay omtaveiov. Toabta 88 mavta Sdmedov siysv
é&v aPokiokolg ovykeipevov €k movtoiov Abov, &v
oi¢ v KaTEcKEVAGUEVOC TG O Tepl TV TMéda pdboc
Bovpocing tailg T KOTOoKELOIG Kol Taig 0pogais, Koi
Bupdpact 8¢ mavta fv Tadta memovnpéve. Katd 8¢ v
AVOTATO TAPOSOV YOUVAGIOV RV KOl TEPITOTOL GOUUETPOV
EYOVTEC TNV KaTAGKELTY T ToD TAoiov peyédel, v oic
kfjmor mavtoior OGavpaciog foov VmepPailoviec Toic
euteiong, 010 KePAUd®mY HOAPOIVAYV KOTECTEYVOUEVOV
apdevopevor, Tt 08 oKknvol KIttod AevkoD Kol AUTEA®Y,
@V ai pilon TV TpoeTv &V TOOIC 1YoV YiiC TEMAPOUEVOIE,
TNV adTV dpdevoy Aopfdavovcat kKabdmep Kol ol kijmot,
adton 8¢ ol oxkmvai cvveokialov Todg TepmdTove, £EfC 88
TOVTOV AQPodiclov KaTecKEVAOTO TPiKAVOV, ddmedov
&yov €k MBov dyatdv te Kol GAl®V yoplestdtov 6cot
KOO TRV VGOV fo0V-TOVE TOIXoUS 8’ £lye Kol T OpoiV
Kumapittov, tag 0 OOpag Elépavtog kai Bvovypapaig
0¢ Kol aydipooty, &t 0¢ motNnpiv KOTOOKELOIG
VIEPPAALOVTIOC KOTEGTKEDOGTO.

Tovtov 8" €pe&iic oxolaoTNPLOV VATPYE TEVIAKAIVOV, €K
THEOL TOVG TOIYOVE Kol TO BVPDLOTO KUTECKELOGUEVOY,
BProbnKnv Exov &v avT@d, KATAOE TNV OPOPTV TOLOV EK
00 Kotd TV Axpodiviy Amopeunpévov NAoTpomiov,
M 8¢ kai Paraveiov Tpikitvov mupiag yaidc Exov TPEic
Kol AovTiipo WEVTE PETPNTAG OEYOUEVOV TOIKIAOV TOD
Tavpopevitov AiBov, KoteoKeLOOTO OF Kol OlKAUOTO
mielo 1olg EmPatoug kol Toig TG AVIANG PUAGTTOVOL
Xopic 8¢ Tovtev inmdvee foav EKATEPOL TV TOlYMV
déxa. kot 0& ToVTOVG 1| TPOQPTTOIG Tnmolg £ketto Kol TV
avopotdv kol TV Toidnv T& okevn, NV 8& Kol VSPodTKN
KOTO TNV TPPPOV KAEIOTH, S1oYIAMOVE HETPNTOG SEXYOLEVT,
€Kk ocovidov kol mittng Koi 00ovimv KOTEGKELAGUEVT.
Mopd 0 ToOTNV KOTECKELOOGTO 010 HOMPBOOUATOS Ko
cavidov Kheotdv ixbvotpopsiov: Ttobto & fv mAfpec
Boddting &v @ molhol iyfvec éverpépovio. Ymiipyov
0¢ kol t@v Tolymv Exatépmbev TPOMOL TPOEWOUEVOL,
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oo GOPPETPOV EYOVTEC €9 OV KATECKEVAGUEVOL
noov EvAodfjkan kol kpifavol kai Omtavelo kol poAoOL
kol wielovg Etepat drokoviat ATAaviég TE TEPLETPEYOV
TNV vadv €ktog E€amnyels, ol Tovg dyKovg VIENPECAV
TOVG AVOTAT® Kol TO TPIYADQOV, TAVTEC €V JLUGTILOTL
ovppétpe PePdteg. H 08 vadg mico oikeiong ypoeoig
gnemdvnro. ITopyot Te foov &v adTh OKT® GOUUETPOL TO
péyebog 1oig T veds dykolg: 000 UV Koo mTpOuvay, ol
&’ icot kot Tp@pav, ol Aotrol 88 katd péony vodv. Tovtmv
8¢ éxdotm mopedidevto kepaion B, €9 AV KOTECKEDACTO
poTvopoaTa, St OV Neievto AiBot Tpdg Todg VToTAEOVTAC
TV molepiov, €nl 6¢ TV WOHpywV Ekactov AviBatvov
tétrapeg pEV Kabmmiopévol veaviokol, 000 8¢ To&oTal.
ITév 8¢ 10 vtog Tdv THpyoV AMBov kai Beddv TAfipeg fv.
Teiyog 0¢ EmdA&elg Exov Kol KATAGTPMUOTO S0 VEDG i
KIMBEVTOV KaTEGKEDGTO: £’ 00 AMOOBOLOC EPEIOTAKEL
tprtdhoviov ABov e’ adtod aeieic kol dmOEKAmNYL
Bélog, TOoVTO 6& TO pUNMYAvNU KATECKEDAGEY ApyLUdng,
éxdtepov 8¢ TV Peddv EPaidev €miotddiov. Meta 08
TaDTO, TOPAPPVOLOTE EK TPOTMDV TOXEMV GLYKEILEVO O10
OAOGEDV YOAK®Y KPEUAUEVD, TPLOV O€ IGTAV VTAPYOVI®V
&€ ékdioTov Kepoion MBo@opot EEfpTvTo B, £€ A Bipmoryéc
Te Kol TAlvOol poAifov mpog Tovg EmitiBepévong Neigvro.
"Hv 8& xoi y6paé xoxhe Tiig vede o1dMpodc mpdg Tovg
Enmtyelpodvrag avaPaively KOpakég T€ o1dnpol KOKA® TG
VEDG, 01 01" OpYAVAV APIEUEVOL TO TAV EVAVTIOV EKPATOVY
okaen kalwapéfariov ig tAnyny. ‘Exatépm 6€ 1@V Toiymv
EENKovto, veaviokolr mavomAlag £Yovieg EQEICTNKECAV
Kol TovTolg foot mepl & TOVg 16TOVE Kol TACAMB0(POPOVG
Kepaiag, foav 8¢ Kol koTd Todg i6TodC &v TOIC Kopymoiolg
0061 xahioic &mi uév ol TpdTov TPsic dvdpsg, £10° EERC
kO’ &va Aemopevol To0Tolg 6’ €v TAEKTOIG Yupyabolg did
TpoyMov &ig ta Bmpdxkioribot mapefdriovio kal BEAN
d16 TV moidov, dykvpar 88 foov Evlvon pév TETTOPEC,
onpal &’ 0ktd. TV 8¢ loTdV O pEv deTEPOG Kai TPITOG
evpEtnoay edyepdS, dVoYEPADS O 0 TPMTOG ELPEOMEY TOTG
Opeot tig Bpettiog 00 cvfdTov Avopog: katnyaye o
avtov mi Odhattay Péag 6 Tavpopevitng UNXOVIKOG, 1) 08
avtMo kainep Babog vrepPfdriov Exovca 6L EvOG AVOPOG
EENvTAETto dia koyAiov, Apywndovg é€gvupdvtog. "Ovopa
8" v i vi Zvpoxocia: &te & ovtiy éééneuney Tépowv,
Alsavdpida adthv petovopacsy. Eeoikia §” foav avti
T0 pEv TpdTOV KEPKOVPOG TPLoyila TaAavTo déyechan
dvvauevoc: mdic 8’ fv obtog Emikmmog. Mef'dv yila
nevtakootla Bactalovoatl GAAdES T€ Kol oKAPUL TAEIOVG.
"OyAog & MV 00K EAGTTOV..., PET TOVS TPOSIPNHEVOVS
dAlol te £€E0KOGIOL TOPO TNV TPPPOV  EMTNPOVVIEG
0 TopayyeAAOUEVO, TV O¢ katd vadv AdKNUIToV
Koot plov  KabeloTNKEL VOOKANPOG, KLPepvNC Koi
TPOPEVG, oimep £dikalov Kot ToOVG TVPAKOGI®Y VOLOVG.
Yitov 8¢ éveParrovto gig Vv vadv popladog &, tapiymv
8¢ ZikeMK@dV Kepapa popio, Epedv Tdhlavta dStopdpLa, Kol
gtepa 6¢ poptio dSiopvpila. Xmpic 6& TOVTOV O EMIGITIGHOG
MV TV Epmiedviov. O 8 Tépnv el mdvtag Tovg Muévog
fikovev Tovg HEV G oV dvvortol giot TV vadv déxecbat,
TOVG 08 Kol EMKIVOUVOLG DTLAPYELWY, SIEYVD dDPOV avTNV
amooteidan ITtoAepain t@ Paciiel cic Ale&hvopeiav
Kai yop v omévig oitov kotd v Afyvrtov. Kai obtog
gmoinoe, kol 1 vade katnydn eig v Are&avdpelay, EvOa
Kol EvemAknOm.
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Automedon, Anthologia Graeca

10.23. Nixnjine dAiyoic usv émi mpotévoiow, antne/ oldre,
wpneins dpyetor ex ueletng:/ dAL’ Srov éumvedoy, kot
0’ iotia mavia pépntaL/ laipea maxtwoog, ueooo. Oéel
weAayn,/ vovg dre uopiopoptog, Ewg émi tepuota uobwv/
MOy arcvudvrovg 1 éunpocley ic Ayévog.

Caesar, Commentaries on the Civil War

3.23.2. Hic repentino adventu naves onerarias quasdam
nactus incendit et unam frumento onustam abduxit
magnumque 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,
aliguam 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 navemque 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, Civil War

3.96.4. Neque ibi constitit, sed eadem celeritate paucos suos
ex fuga nactus nocturno itinere non intermisso comitatu
equitum xxx ad mare pervenit navemque 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. Actepin Bvdecoa, 6 pev mepi T apei te vijoo
KOKAOV €mTOMoavTo Kol ¢ Yopov apueepailovto:

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. Illud 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
“dolyov mAdov Oppaivovtes”’ 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.

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
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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. Karthaginiensesl
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
vetustatis obduxerat.

Ctesias, On India

6. ... 10 8¢ Hyog BGOV PLPLOPOPOV VEDG 16TOG...
Demosthenes

35.28. "0 8¢ mavtwv dewotatov Slempa&oto AGkpLtog
001001, d&l Vpdg dxodoar: ovTog Yap MV OmAVTH TAdTA
drowkdv. 'Emetdn| yap doikovto dedpo, €ig pHev to Huétepov
EUmOPlOV 00  KOTOTAEOVOLY, €I QopdV O Mpéva
opupiloviar, 6g éotv EEm 1@V onueimv T0D VUETEPOL
gumopiov, kol Eotiv Spotov gigc popdv Mpéva oppicactal,
domep av &l tig €ig Alywav i gic Méyapa Oppicatro:
gEeoTt yop Amomlelv €k TOod AMpéVog TovTOoV OmoL AV TIG
BovAntot kol ornviK’ &v dokf] ovTd.

50.20. ...6 6¢ otpatnyoc Tiudpayos, AUKOUEVOY O AOTOV
npécfev Mapovit@dv kol deopévaov avtolg o mhola
TOPATELYOL TO, GLTNYE, TPOGETAEEV ULV TOIG TPINPAPYOIG
avadnoapévolg T mioia EAkev eig Mapdvetoy, TAodv Kol
TOADV Koi TEAGYIOV.

Digest

47.2.5. ... Quid deinde si nave vinaria (ut sunt multae, in
quas vinum effunditur), quid dicemus de eo, qui vinum
hausit?

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.
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Dio Cassius, Roman History

43.50.3-5. Tovtoic 16 0DV &ospVOVETO, Ko OTL KoL TRV
Kapynddva myv te Kopwvbov dvéotnoeyv. [Todhag pev yop kai
NG &v ti TraAin kot EEm TOAEIS TAG LEV AVOKOOOUNGE, TOG
0¢ Kol €K KaviiG KOTESTHOOTO: GALG TODTO HEV Kol GAAOIG
Tiolv énénpaxto, v o0& o Kopwbov mv e Kapyndova,
TOAES Gpyaioe AGpmPAC €monpove GmolwAviag, 1 p&v
dmoucio Popoiov évopucsy, drdricsy, 7f 68 Toic dpyoiolg
OVOLLOOLY ETIUNGEY, ArESMKEV T LVNUT TGV EVOIKNOAVT®V
7OTE o0TAG, PNdEV d10 TNV Ekeivav ExBpav Toig yopiolg Toig
LUNOEV 0QaG ASIKNGOTL LVIGIKOKIGOG.

55.27.3. "Exsivd 1€ oDV avtoic mpocétale, Kol 1O WTE
wepatodoBoi mor GAAoce, pnte mAoio mAelo @OPTIKOD
T€ €VOG YUMOPOPOL Kol KOTAPOV dVo Kektiobat, prte
dovlolg T kol dmehevbépolg vmEp eikoot ypiicOat,
pit’ odoiav VmEp dddeka Kol Muicelv poptdda Eyxey,
Tipopndncechol Kol avtovg €keivoug kal ToLG GAAOVG
TOVG TL AP TADTO CLUTPAEAVTAG GPIOLY EMATEINGOC.

Dio Chrysostom, Discourses

37.8. Huag 8¢ dio émdnunoavtag o0tmg Aopévog Ensidete
dote pdMota pev Emepdodn katéyely, opdvieg 08
advvatov &v, AAAG ye TV €ikd TOD chuaTog Emomoace
Kol tavTnv @épovteg avebnkote eic ta PiPria, eig
Tpoedpiav, ob HMoT ‘G Peode oV vEoug mpokuAicacOat
TOV aOT@V NIV Emmdevpdtav Execbat. OO yap og Eva
TOV TOA®V Kol KAt EVIonTov Kotapovimv gig Keyypeog
gumopov 1j Bewpov 7 mpeofevtnv 1| diepyoOuevoy, GAA’
MG POMG 010 HOKPAY XPOVOV GYOmNTOV ETLPALVOLEVOV,
olTmG TN CaTE.

Diodorus, Historical Library

11.16.3. Ot 8¢ obvedpot tdv EAMvev opdvteg v TV
Oyhov Topoyny kol v OAnv Ekminév, éymoicavto
dwreyilety  tov  loOuov. kai  taxd OV Epymv
ovvteheaBévtav dia v zpobupioav kol 10 wAfi0og TV
épyalopévav, ol pev Ilehomovviailot @ybpovy TO TEYKOG,
dwatelvov éntl otadiovg tettapdkovta amo Agyoiov péxpt
Keyypedv, o1 & &v 1] Zoropivi dotpifovreg Hetd TovTog
00 GTOAOV KOATEMAGYNGCOV Enl TOGOVTOV, DOTE UNKETL
relBapyelv Toig NyepdoV

15.68.3. Ap&apevor &’ amo Keyypedv péypt Agyoiov
oTovpOUact kol Babeiong Taepolg Stehdppavoy TOV TOToV.

19.63.4. Kol 10 pév mpdtov Keyypeag éxmolopknoag
énmoe v yopav tdv Kopwbiov, peta 6¢ tadta
oo @povplo katd Kpatog AV tovg v AleEAvdpou
KaOeGTAUEVOVS PPOVPOVS DTOGTOVOOVS GPTKEV.

19.64.4. Apo 8¢ tovTOIC TpaTTopévolg Tlodvkhettog o
wepeeic vmo TV 7epl Léhevkov €k Kvmpov mhevcog
katfjpev eig Keyypedc...

32.4.5. Obto1 8¢ oyedov TV dpymv mhonC THG oikovpévig
EYOVTEG TAVTNV NOQPAMSOVTO POP® Kal Tf| TOV EMPAVESTA
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TV TOA eV anoleig. KopvBov yap katéokoyay Kol To0g
xatd v Maxedoviav Eppilotouncav, olov oV Ilepoia,
kai Kopynodva xatéokoyav kai €&v Keltfnpig v
Nopowvtiov, koi ToAAOVG KatemAnEovTo.

32.27.1-2. On zmepi tig KopivBov kai ol momrtoi
nposipnkoétec foov Koépwhoc dotpov odk  donpov
‘EALGSog. AVt 7pog katdminéy TV HETAYEVESTEP®OV
VO TAV KpoToOVI®V Neavictn. OV pdévov 8¢ katd TOV
TG KATAGTPOPHG KOpOV 7§ TOMG ETVYE AP TOIG OpMDGL
peyéing copmadeiog, GAAL Kol KaTd TOVG VGTEPOV YPOVOVG
€lg £60p0og KaTEPPLUUEVN TOAVV €Moiel TOTG del Bempodoy
ooty Eleov. OvOelc yap TAOV TOPOSEVOVI®OV QLTI
napfABev Goakpug, Kaimep 0pdV Aetyava Bpayéa Thg Tepi
VTV YEYEVT|LEVT|G DdapoViag T€ Kol d0ENG. Atd Kol Kotd
TOVG TH¢ ToAotdg NAKiog Kapovg, dieAnivbotmv ypdvov
oyedov €katov, Beacapevog avtny I'duog Toviog Kaicap
0 o0 tag wph&elg dovopacheig Beog tavy AvésTnoev.
‘Evavtio yap 76On cvveiye tag woyxag t@v avOpdnov
EATIOL cpiog Kol Tpocdokiaig Thg AnwAEiog.

34.19. OO &wPondévioc kotd 1€ Phunv Sodiwv
GOCTACLS EKATOV TEVTIKOVTO, GUVOROCAVTOV GVATTTETO,
Kol Kot TV ATTIKNY VEp Moy, &v te Ao Kol Kot
dALovg mohAovg TOTOVG” 0UC TaYEL TE TG fonbeiog Kai T
oQ0dpQ KoAAGEL TG Timpiog ol Ko’ Ekactov Empueintol
TOV KOwadV BdtToV NEavicay, coepovicavtes Kol TO dALo

dG0ov v &7l AmOoTAGEL HETEWPOV.

Dionysius of Hallicarnasus, Roman Antiuities

1.50.1. Kai fiv 7oAd onusia &v Al Tig Aiveiov te kai
Tpdov mapovciog, Eog fvoet te kai Hrich’ 1 vijoog,

3.44.3. Al pgv odv énikomor viieq ommAikon mot &
ool THXOGL Kol TV OAKGSOV ai péxpt TPICYIMOPOPOY
glodyovoi 1€ 610 TOD OTOMOTOC aVTOD Kol UEYPL THG
Poung eipeoia kail popoct mapeikdpevor kopilovtat, ol
0¢ peifoug mpd 0D GTOUATOC €N AYKVPDY CAAEDOVGOL
Toig motapmyoig amoyepilovral te kal avtipoptilovran
OKAPALG.

Ezekiel
27.29. Koi katafnoovior and t@v zwAolov mavteg ol
KomAdToL Kol ol EmPdrar Kol ol Zpwpeilg Tig Baidoong

€mi TNV yijv oTcOVTOL.

Gaius, Institutiones

32¢. Item edicto Claudii Latini ius Quiritium consecuntur,
si navem marinam aedificaverint, quae non minus quam
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. Erommpiag, iod Kopwbiov, pirtov Zivomidog,
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KOTOANG HETP® TO To0V avardpPave Gt

Herodotus, Histories

3.60. Epfxova 8¢ mepl Zapiov pdilov, O8tL ol Tpia
éoti péywota amaviov ElMnvev éEepyacpéva, Opedg
e DYNAOD €G meVTAKOVTO Kol £KATOV OpYLIAG TOOTOL
Spuypa katwbev apEapevov, aupiotopov. TO pEv pijkog
70D OpVYHATOC EMT 0TAdI0L gii, TO 88 Tyog Kol edpog
OKT® EkAtepov mOOEG. Ald TOVTOG 6€ adTOD dALO dpuypa
gixooim Pabog dpdpvKTAL, Tpimovy 3& TO €dpog, S
00 10 D8wp dYETELOUEVOV S10L TBY COAMVOV TAPAYIVETOL
€ TNV WOMV AYOLEVOV GIO PEYAANG AMYTC. ApYITEKT®V
8¢ 10D dpOypatog TovToL €yéveto Meyopevg Edmaiivog
Navotpdpov. Tovto pev on &v 1@V TPIdV €0T1, dEVTEPOV 08
mepl Mpéva ydpa v Baddoon, fabog kai eikoot OpyvIEwV:
pijkog 6& tod yopatog péCov dvo otadimv. Tpitov 8¢ ot
€EEpynoTOL VINOG HEYIOTOC TAVTOV VW@V TV el TOpey:
TOD ApYITEKTOV TPATOG €yéveto Poikog Dléw Emydplog,
Tovtwv eivekev paAAGV TL Tepl Zapiov Eunkova.

Hero, Stereometrica

1.53. TThoiov ov to pMKog TNydv k4, 1 6¢ PAcIC TYDOV 6T
N 6g kGt Pacic mydV & evpelv, mOGO KePAo YOPEL.
[otei ovtwe: v Pdow eni v Paowv- yivovior kd. Tavta
TaA enti ta k& Tov pKovg: yivovtat eoc. Todtov aeito v’
yivovtar pof. Tavta ohvheg petd tav og: yivovtor yén:
amep 1ot kepapia. Xmpei 1o kepdpuov podiovg 1. Fivovtat
poédot otym. TosovToug podiovg ywpel To TAoimv.

1I. 51. Eorw mhoiov, koi gyétwm [unxog] omd kopoufov gig
KOPOUPOVY TO UEV UHKOG TTOIWDV V, TO O€ TAGTOS TOOWV 1ff KA
70 fabog modwv {. Iloiei ovtewe: to. v enl ta 1B+ yivovral ).
Tavto mowd enti o Badog, eni Tovg {’ yivovrar ,06. Tavta
moud O’ 6lov e&axt yivovtal B,eg. Tocovtovg podiovg
Y®OPNOEL TO TAOTOV.

1I. 52. IT}oiov petpiomuev, oo 10 UNKOS THXOV Ui, N O
guflaoic Tywv o ko1 n JGPacis TPWPAS THYWV 0T, 1] O
avo Paocic Tpouvng Kol TTEPVHS THXDV N kKol 1] POoIS uéon
anyov 6 gvpeiv, mooovs podiovs ywpel. Ilowsi odtwg:
ovvbeg Tpdpov kot Tpduvay: yivovtar 8. Tovtwv to L-
yivovrou {. Tovtoig mpoabec v didflaoty ¢ uéons: opuod
yivovtar miyeis 1ot. Todtwv 10 L- yivovtai n- 100t00¢ TO10D
eni v Paoty, exi Tovg O wyels yivovior miyels AP. Emi
TO UKOG, €M TOVG UI] THYEIS YIvOvTol Tiyels ,opAs. O o
myvg ywpel Irodikoig wuoorovg 1f L+ yivovior uodior M,6g.
TocobToVg [odiovg Y®PTGEL TO TAOIOV.

Hero, De mensuris

17. oiov uetpriowusv odtws: €0T® TAOIOV £XOV TO
UAKOG TY®V W, TAdTog Tnydv 1f, 10 de Pabog mnydv
&+ evpelv mocwv podiov eoti 1o moiov. IMoel ovtwc:
TOATANGIOGOV TO UNKOG €Ml TO TAGTOG" YivOvTaLl TNXELS
VT TO0TOVG TOALTANGIOGOV OEKAKIG KOl TO YEVOLEVQ
A ToAlomAaciocov et Tovg & TKELg ToL Pabovg: kot
gVPNoELg YwpobV To TAoiov podiovg a, O¢ Itaicovg. Edv
de 115 [e1g] kaoTpnoiovg gimot podiovg, avaAVGOV TOVG



podiovg eig EEotpag Kol YNELGOV Tov HOd0V TOL Gitov
Katd k6 EEoTag: yivovtal oitov podiot popiddeg B, dtk. O
ToVG 0&yeTaL Gitov podiovg .

18. A pérpnoig mhoiov. I)oiov petpnowuey 0dtwg, av
&N THYEIS L TO KOG, 1] O€ OLGUETPOS THG TPWPAS THXELS (,
TPOUVIGS THYELS OT, KOLALOG THYELS 1], DWOGS THYELS O GUVOEG
TOVG OT KOl TOLG 1* yYivovtal 18+ @V To Nov: yivovral .
Tovtoug eni T0 Pabog- yivovtar TYELG KN* TOVTOVG EXL TO
pfKoge yivovtor mxels ,opk. O wnyvg yopel aptdfaog y-
yivovtar aptdfar ,ytk. ‘Exet n aptdfa podiovg Bo-... O
YOS ywpel podiovg 1 Iratikodg, podiovg iy...

Homer, Iliad

2.570. ... dopvedv e Kopwbov evktipévag te Khewvdg. ..

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.

Hypereides, F70 Jensen

Hapa "Ymepiont €&v tdr Anaokdr “ExOnooupebo 6
T0 gipnuéva VIEP TOd yevésOol capEg TO AeyOUEVOV.
apikovtd Tveg €ig Afjlov GvBpmmor Aiolelg mAodaotoL,
ypvoiov &yovteg moAv, katd Oewpiav Tiic ° EAAGSOG
amodnuodviec €k Thc favtdv ovTol Epdvnoav &v
‘Prveion éxPepfinpévol tetehentnidtec. T00 08 TPAYILOTOG
nepiforitov  Gvtog, Empépovst AfAol Toig ‘Pmvedow
aitiov ®g avT®V TODTO TETOMKOT®V, KOl YpAaQovVTaL TNV
oMV avTdV doePeiag, ol 8¢ “Pnveic yavaktmvrai 1€ TdL
TPAyRaTL, Kol TpockKolobviol AnAiovg Ty avtnyv diknv.
ovong 8¢ tig dwdikaociag, OmdTepOl giowv ol 10 Epyov
TEMOMKOTEG, NPDOTOV o Pnvelg To0¢ Aniiovg, U fjv
aitioy Tpog adTOC dpikovTo: oBTE Youp AMpévog sivon Top’
avtoig obte €umdplov odte dAANV dtatpirv oddepiov:
navtag 0 avBpmdmovg dapikveicbar mpog v Afjiov
gleyov, kol aOTol T0 TOAAD &v ANAmt dwoTpifety. TdV 08
AnMov amokpvopéveov avtoic, 0Tt iepeia dyopacavTeg
ol &vBpomor SiéPnoav sic v Prveiav, © S Tl oV’
gpooav ol ‘Pnvsic ‘sl igpsio fixov dvnoduevol, G¢ ote,
TOVG TOAd0G TOVG GkoAoVOOLG O0VK Tiyayov TovG GEoVTOG
Ta igpeia, GALD Top’ VUiV év Aot katéAmov, avTol 08
povor dEfnoav, mpog 8¢ TOVTOIG TPLAKOVTO OTUdiV
6vtov amo tig dwPdoewg Tpog v oA v Pnvémv,
Tpayeiag obong 680D, St” fic Edel adTode mopevOfvon mi
TNV dyopaciav, dvev vmodnuatev dEfnoay, &v Andot &’
&V TO1 iep®d1L VTOOESEUEVOL TTEPIETATOVY .

Josephus, The Jewish War

1.409. Metaéd yap Adpov kai Tonmne, ov 7§ moMg péon
Keiton, mdcav sival GLPPEPNKeY TV Tapdov dAipevoy,
¢ mavto ov v Powikny €n’ Ailydmtov mapamiéovia
cakevew &v meddyst S v €k MPOC dmeiy, @ xai
petpiog €moavpifovtt tnAkodtov €meyeipetor KOUO TPog

Appendix Il | Original Greek and Latin texts not in italics

Toig métpoug, Oote TNV VTOGTPOENV TOD KOUOTOG €Tl
mielotov E€ayplodv v Bdraccav.

4.5.10. Avompdoitog 6 Ay vovol Kol kot gipnvny
Aleavdpeiag: ot1evog TE YOp €glomhovg kol mETPOIG
VEAAOLG TOV €m evBy Koumtopevog Opoupov. Kai 10
HEV AploTepOV avToD WEPOG EPPOKTOL YEIPOKUNTOLG
okéleowy, &v 0e&1d 08 7 mpooayopevopévn Dapog vijcog
TPOKELTAL, TOPYOV EYOVON UEYIOTOV EKTLPCEVOVTO TOIG
KatamAéovoy  Emitplakociovg otadiovg, ®G &V VUKTL
woppwbev Oppilotvto Tpog TNV dSucyEPELay TOD KOTATAOV.
Ilepi Tovtv Vv vijoov KotoPEPANTaL yewpomointa Teiyn
HEYIOTO, TTPOCAPAUCGOUEVOV OE TOVTOLG TO TEAOYOS KOl TOTG
GvTiKpLG EPKESTV AUPAYVVUEVOV EKTPOYOVEL TOV TOPOV KO
oQoiepav d1a atevod TV glcodov amepydletar. ‘O pévrot
e Ay acearéototog Evoov kal Tplikovia otadiov To
péyebog, €ig 6v td e Aeimovta T YOPQ 7POG EVSALOVIOY
Katdyetal Kol Td 7eplocebovta TV Entympiav dyaddv gig
wacov yopiletotl TV olkovpévny.

Josephus, Jewish Antiquities

15.333-4. Kettonr pév yap # wohg &v tf) dowikn kotd
ToV gig Alyvrtov Topdaniovy Tomang peto&d Kol Adpov,
TOMGUATIO TODT 0TIV Tapddia SVGOPLLOL O10 TOC Kot Ao
PoGPordc, al detl Tog €k Tod wdvTov Bivag Emt v Nova
obPOVGOL KOTOY®@YTV 00 d1d6acty, GAL EoTv dvaykoiov
ATOGOAEVEY TO TOAMA TOVG EUmOpOLS €n’ dykvpag. Todto
70 dvodfetov Tig Ydpag dopOodievog Kal TepLypayog
1OV KOKAOV T0D Apévoc €¢° doov v abtapkeg mpoC Tl
YEPO® HeYAAOIS 0TOAOIG EvopeicBat AiBovg repueyébelg
kabiel €ig 10 Pabog eig dpyviag eikool Ilevrirovta
T0d®V foav oi mAelovg TO pfikog kol mAdTog ovk EAaTTOV
deKaoKT®, BaBog 08 Evvéa, TovTV 08 ot uev peilovg ol 68
ENdTTOUG,

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.

28.8.11. Ipse ab Cenchreis praeter terram Atticam super
Sunium nauigans inter medias prope hostium classes,
Chalcidem peruenit.

32.17.3. Navales copiae duabus claris urbibus Euboeae
intra dies paucos captis circumvectae Sunium, Atticae
terrae  promunturium, Cenchreas, Corinthiorum
emporium, petierunt.
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The Hellenistic and Roman Harbours of Delos and Kenchreai

32.19.3. Classis Romana cum Attalo et Rhodiis Cenchreis
stabat, parabantque communi omnes consilio Corinthum
oppugnare.

32.21.7. Romana classis ad Cenchreas stat urbium
Euboeae spolia prae se ferens, consulem legionesque eius,
exiguo maris spatio diiunctas, Phocidem ac Locridem
pervagantes videmus.

32.23.3—4. In praesentia tres legatos ad L. Quinctium mitti
placuit et exercitum omnem Achaeorum ad Corinthum
admoveri captis Cenchreis iam urbem ipsam Quinctio
oppugnante. Et hi quidem e regione portae quae fert Sicyonem
posuerunt castra; Romani in3 Cenchreas versam partem
urbis, Attalus traducto per Isthmum exercitu ab Lechaeo,
alterius maris portu, oppugnabant, primo segnius, sperantes
seditionem intus fore inter oppidanos ac regium praesidium.

32.40.9. Atque ita Cenchreas ad naves redit.

41.24.12. <Non uenit in mentem,> cum classis Romana
Cenchreis staret, consul cum exercitu Elatiae esset,
triduum nos in concilio fuisse consultantis, utrum Romanos
an Philippum sequeremur?

40.51.2. Opera ex pecunia attributa divisaque inter se
haec fecerunt. 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.

Livy, 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. Tapmmog: ...AMO peto&d AOymv, TMAIKN vodg,
glkoot kol ekatov myemv Eleye 1O pijKog O vavmnyog,
gbpoc 88 Ve 1O TéTAPTOV HAMGTO TOVTOV, Kai Ao TOD
KATAGTPOUATOC &C TOV 7VBpéva, | PabdtaTtov Kath TOV
dvthov, évvéa mpog 1oig gikoot. Ta & GAAa MAlKog pev
0 1otdg, donv 8¢ avéyel Vv kepaiav, ol Kol TPOTOV®
KEYPNTOL KOl CUVEYXETOL, MG OE 7§ APVUVO PEV EMOVESTIKEV
NPEU KAUTOAN Y PLCODY YNVICKOV EMUKEYLEVT), KATOVTIKPD
0¢ avaloyov 7 mp®dpo. YrmepPéfnkev &g 10 mPOO®
GTOUNKVVOUEVT], TNV ENMVVUOV THG veds Bedv Eyovca
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v “Tow ékatépwBev: O pév yap SALOC KOGLOG, af Ypapai
kol tod 1oTiov 10 TAPAGEIOV TVPAVYEG, TPO TOVLTOV ol
Gyxvpatl kKol oTpoQein Kol mEPLOYmYEIG Kol oi KaTd TV
TpOUvVaY oiknoelg Bavpdota Tavto pot Edoke. Kai 10 TdV
vouT@v TAN00¢ oTpaToTEd® (v TIg gikdoeiev. 'EAEéyeto 6¢
Kai T060DTOV dyety 6itov, MOC ikavoy sivar Tdct Toig £V Ti
Attiki] éviavcilov mpog tpoenyv. Kdakeiva mavto pikpdg
TIg avBporiokog yépov 110N €ocmlev VmO Aemti] KApoKL
0 Akodta modMa TeploTpEPav. EdglyOn yap pot
avoparavtiog Tic, ovroc, “Hpwv, oipat, ToBvopa.

Tworaog: Oavpdolog Ty TéRVNY, ©¢ EPUCKOV ol
éumiéovteg, kol ta Oaddttio co@og VmEp Ttov Ilpwtéa.
"Hxovoate 8& dmmg Sedpo katiyaye 10 7hoiov, ola Emafov
TAEOVTEG /] G O AoTNP ADTOVG ECMOGEY;

Avkivog: OBk, & Tiporag, GALL vV 11340¢ v doDGOLEY.

Tyoraog: ‘O vokAnpog avtog duYeitod Lot ¥PnoTog Gvip
kol Tpocopuiijoat de&1dc. "Eon 8¢ dmd tiig Papov dmdpovtog
oV 7avv Plai zvedpott ERdopaiovg delv OV Axdpavta,
gita. {epvpov avtumvedoovtog dmeveydijvar mhoyiovg dypt
Z1@vog, €kelbey 08 YEUMVL PEYAA® TEPUTECOVTOG dEKATT
éni XeMoovéag S0 tod AvAdVog €ADely, &vBa On mapd
HKpoOV doPpuyiove Sdvan dmavrog. Oda 8¢ mote Kai adTOC
mapomievcog Xeldovéag NAikov &v 1 TOm® AvicTtatol TO
Kklpo, kol paMoto mept tov APa, omotav EXAGPT Kol Tod
vOTOL. Kt EKEVO Yo O ovpPaiver pepiCesBonto [Mapgpdiiov
amo Tiig Avkiokiig BoAdTmg, kol 0 KAOS®V dte Gmd TOAAGDV
pevpdtov wepl 1@ axpeTPin oyllopevog — andvpot 0¢
giol wétpo Kol 0&gion mopabnyouevol @ KAOGUOTL — Kol
QOPEPMTATV TOIET THY KLMAT®YRY Ko TOV Myov péyov,
kol 10 KOpo TOANGKIG avtd icopéyebeg 1@ OKOMEAD.
Towadta Kol o@dg Katodafelv Epackey O vokANpog £t kai
YOKTOG 0bong kai {O6@ov aKkplBodg: GAAR ZPOC TV OU@YTV
0TV EmkAacBévtag Tovg Beolg P Te AvadeiEon amd Tiig
Avkiog, ¢ yvopical TOV TOTOV EKEIVOV, Kal TVO. AQUTPOV
aotépa AlockoOp@v oV Etepov Emkabicol T@ Kopynoim
Kol KorevBovor v vodv &rl T Aaud &g TO mEAyog 10N T
KPNUV® mpocpepopéviy. tooviedbev 8¢ dma& tiig opoiic
€kmecbvTag 0wt Tob Alyoiov mievoavtog EBdounkootiy dn’
Alydmtov Mpépa mpog avtiovg tovg Emoiag TAaylalovtog
€ Tepoud y0eg kaboppicacor T0600TOV AnOGUPEVTAS £G
10 KOT®, odg &del v Kpnnv 6e&uav Aapovtog vmep v
MoAéav mhevoavtag {om tvar &v Troig.

32. mpoimpev 8¢ fon mv &ni KopivBov du tiig dpeviig
énevéapevol 1@ Poaoctein Au: kamewdav tav i EALGS
TAVTO 10N XEPOODUEDO— 0VIELS Yap 6 EVavTInONcOUEVOG
AUV To. BTAC T0GOVTOIS ODGLY, GAL  GKOVITL KPATODUEY
— émPavtec eml TOG TPWPELG KOl TOVG Tmmovg g Tag
inmoayoyovg Eupifdoaviec— mopeokedootar & Ev
Keyypeaic xai oitog ikavog kal t0 wAoio dlopki Kol To
Ao wavta — Safdrlmpey Tov Alyoiov gig v Toviav...

Lucian, Fugitivi

13. "Edo&e om oxomovpévolg v votatnyv dykvpav, fv
iepav ol voavtildlopevol Qaotv, xabiéval, kol &ml Tnv
Pektiotv dndvoloy OPUNOAVTEG. ..



Lucian, Jupiter Tragoedus
51. Ovkodv Emel Tiig vemg TO TOPAdELYLa, 0D 7AVL GOl
ioyvpov &do&ev eival, Gkovcov §dn TNV iepdv, paocty,

dryvpav kol fjv 00depud unyaviy droppnées.

Lucilius, Satires

118. ‘Minorem Delum’ Puteolos esse.

Memnon, History of Heraclea

8.5. "Hoav & év abraic Gl te koi tijc Hpaxleiog oi
UETATEUTTOL, ECHPEIS TE KOI TEVINPEIS Kol APPoKTol Kol
okthpns pio i Agoviopopog kolovuévy, ueyéfovg Eveka
Kol kaldovg fjxovoo eic Badua: év tavty yop p’ uev
Avopeg Exaatov aroiyov fpettov, ¢ @’ ék BotEpov uEpovg
yevéaOai, é¢ éxatépwv 0¢ yiliovg kal x'* oi 0 Gmo TV
KOTOOTPWUCTWV UOYNOOUEVOL YIALOL KOl G, Kol Kvfepvijta

B
Lycurgus, Against [ eocrates

1.26. Koi oi puev matépec vu@v mv Anvav g ty ywpov
eilnyvio duwvopov obti ™V mOTPIda. TPOCHYOPELOV
ABnvag, v’ of tu@vreg v Geov Ty Sudvopov avti] molv
W] éyrotadinwor: Aewrpdingd’ obte vouiuwy obte Totpioog
008’ iep@v ppovticag 10 kb’ éavtov Eaymyiuov Buiv Kal
v mapo. 1@V Gedv Ponbeiay émoinoe. Koi ovk élnpreoev
ovT@ TooaUTA KOl THAIKODTO TV TOAY Goikijool, GAA’
0ix®v év Meydpoic, oic map’ Gudv élskouioaro ypruoacty
dpopui ypouevog, éx tijic Hreipov mapa Kleomatpag eic
Agvkdoa oithyer kai gxeibev eic Kopivhov.

Orosius, Adverus Paganos

5.9. apud Delon etiam serui nouo motu intumescentes
oppidanis praeuenientibus pressi sunt, absque illo
primo Siciliensis mali fomite, a quo istae uelut scintillae
emicantes, diuersa haec incendia seminarunt

Pacuvius, Medus

231. <‘Tonsillam’ ait> esse Verrius palum dolatum <in
acumen et> cuspide praeferratum, ut existimat, . . . quem
configi in litore navis religandae causa.

Pausanias, Description of Greece

2.1.2. Képwbov 8¢ oikodor KopvBiov pev ovdelg Ett 1dv
apyaimv, Erotkot 6¢ dmoctarévreg Uno Popaiov. aitiov 68
TO GLVESPLOV TO Ayau®dV: GLVTELODVTEG Yap € ADTO Ko Ol
KopivBiot petéoyov 100 moAépov tod mpoc Popaiovg ov
Kpitéroog otpatnyeiv Ayardv dmoderybeic topeokedooe
vevésBor Tovg 1€ Ayouovg dvomeicag GmooTivol Kol
v &m Ilehomovvnoov tovg moAAoVG Popaior 8¢ g
gkpatmoay t@ moAEU®, Topeilovto PEV Kol TdV GA®V
EAMvov 10 dmha kol telyn mepleihov dcat TeTeEL(IoHEVaL
noleicoav: Kopvbov 8¢ dvéototov Moppiov momcavtog
00 T0TE 1yovpévoy T@V Eml otpotomédov Popaiov,
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Votepov Aéyovowv avoikicar Kaioapa, O¢ modtteiov €v
Poun mpdrog Ty £€9° MUAV KATECTNOATO. AVOIKIGOL O
kai Kapyndova ni tiig apyiig tfig avtob.

2.2.3. Kopwbioig 8¢ toig €mveiolg ta ovopata Aéyng kai
Keyyplog &ocav, IMoceddvog sivan ol IMeypivng tiic
Ayeldov Aeydpevol: memointal 6¢ €v ‘Holag peydroig
Oiparov Buyatépa civon Ieipivry. "Eott 8¢ év Agyaim
pev Iooewddvog lepov Kol Gyaipo yoAkodv, v 0& £g
Keyypéog ioviov €€ ioBuod vaodg Aptépudog kol Edovov
apyaiov. 'Ev 8¢ Keyypéoug Appoditng € €ott vaog Koi
Gyokpo AiBov, petd 8¢ owTOV £ml T@ EPVUOTL TA O1d THG
Bordoong [Tooeld®dvog yoAkodv, Katd 6E T0 ETEPOV TEPOG
00 AMpévog Ackinmod kol “Iowdog iepd. Keyypedv 68
amovtikpd 10 EAévng €oti hovtpov: Bdwp &g Bdlacoav
€K TETPOG PET TOAD Kol GARVPOV VOUTL OO0V APYOUEVED
Oeppaivecar.

2.3.5. ...Throughout the city are many wells, for the
Corinthians have a copious supply of flowing water,
besides the water which the emperor Hadrian brought
from Lake Stymphalus, but the most noteworthy is the one
by the side of the image of Artemis...

3.23.3—6. ...t0 yop 100 AmoAl®vog Edavov, O VIV 0TV
évtatBo, é&v ANle mote dputo. T7ig yap AnAov toTE
gumopiov 1oig "EAAN o obong kol ddeiav toig Epyalopévolg
S0 Tov Bedv dokovomng mapéyety, Mnvopdvng MiBpiddtov
oTpatnyog e€ite avTOC Vmepepovioag &ite kol Vmo
MiBpddtov mpootetayuévov — avlpdT® yop AQopdVTL
8¢ képdoc 1o Ol Dotepo Anupdtov — odtoc odv O
Mnvoeavng, dte obong dtetyiotov Tiig AAov Kol GmAca oV
KEKTNUEVOV TAV AVOpDY, TPUIPESLY ECTAEVGUC EPOVEVCE
HEV TOVG Emdnuodvtag TV EEvmV, €QOVEVGE OE aTOVG
TOVG ANAIOVG: KaTacOPAG O TOALN LEV EUTOP®V YPNLOTA,
névta 6¢ T0 dvabnuata, TpoceEavdpanodicipevog o8 Kai
yovaikag Kol tékva, kol avtnv €¢ £dapog Katéfare TtV
Afjhov. "Ate 8¢ mopBovpévng te Kol apmalopévng, TOV TIG
BapBapmv vo HPpems TO Edavov ToUTO AnEPPLyEV £G THV
Odracoav: vrorofov 8¢ 0 KAMd@V éviadba tiig Bowotdv
amnveyke, kai to yopiov dud todto Emdniov dvopdlovot.
To pévtot unviplo 1o €k tod Bgod d1épuyev obte Mnvopdvng
ovte aTog M1Bp1ddtng: aAAd Mnvopavny Pév mapauTika,
¢ aviyeto €pnuacag v AfjAov, Aoynoavtes vouaeiv ol
dlamepevydteg TV Eundpov kataddovot, MiBpddtny
0¢ Votepov ToVT®V NVayKacey O Bgdg adTdyEpa aDTOD
KataoTivol, Thg e dpyfg ol kadnpnuévng kol ELovuvopevov
navtay60ev o Popaiov: eici 8¢ of pacv adtov Topd
00 @V oebopdpav Bdvatov Piatov v pépet xaptrog
gbpachat.

8.22.3. "Eotwv &v 1f] Zropeariov anyn, kol amo tadtng
Vowp Pacireng Adpravog KopivBiolg fyayev €g v wdOv.

8.33.2. Mukijvan pév ve, t0d zpog TAlw morépov Toig
“EX\now fyynoapévn, kai Nivog, &vOa fv Accupiolg
Baoiteta, kai Boidtiot Ofifot tpootijvar t00 EAAnvikod
wote aSlwbeicatl, al peEv NpRuoval Tovoredpot, O 08
6vopa @V ONPOV &g AkpOTOAY HOVIV Kol OlKNTOPOG
kataBéfnkev ov wohdovg Ta 08 vIepnpKOTO TAOVTH TO
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apyaiov, Offai te ai Aiyvrtiot kKol 6 Mivimg ‘Opyopevog
Kai 1 AffAog 0 kowov EAMvev Eumoplov, ol pev avopog
O1Tov  pécOL  SUVAUEL YPMUOT®OV  KOTAOEOVOLV  £€G
gvdatpoviay, 1 AfJA0g 08, AQEAOVTL TOVG GPIKVOVUEVOVG
nap’ AOnvoiov €g t0d igpod Vv @povpdv, Aniiov ye
gveka Epnuog oty AvlpOT@V.

9.23.7. Aymyv 8¢ ootoilv éotv ayypadng, kal ta dpn ta
VIEP TNV TOAY VAV Tapéyxeton ONpov dypimv.

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 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. Tovtov yapwv mepl avTov TOV ElGTAOLY PBocIAKol OMETG
EVTOTIOL TANPOUOCL Hakp®dY Tholov, @ Aéyetol Tpammoya
kol kOTopPa, mPoOg dmdvimowv  €E€€pyovtar  pEXPL  THG
Topactpiviic, 4 GV 6dnyeiton T mhoia péypt Bapuydalmy.
KAivovot yap €000¢ amd tod oTOU0TOg TOD KOATOV d1d
TEVAYN TOIG TANPDUOCL KOl POHOVAKODGY aOTd GTOOUOIG
70N tetayuévols, Gpyopévng Hev Tig TANUNG aipovreg,
totapévng 8¢ droppilovres KoTd Tvog Oppovg kai kuBpivoug,
O1 6¢ kvbpvor tomoL giol tod motapod Pabdtepor pEyPL
Bopuyalov: améyel yop amd 100 6TtoUaTog dved Topo TOV
TOTOUOV KEWEVT (O 0TASIMV TPLOKOGI®MV.
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Philo of Alexandria, De Opificio Mundi

38.1. mehdyn Pabdtoto od Ppoyeiong OAkdow, GAAG
HLPLOQOPOLS VOLGTV EUTAEOUEVO.

Philo of Alexandria, De Plantatione Noe

6.1. ...poplayoyda okaen Ppibovia opt...

Philo of Alexandria, De aeternitate mundi

26.2. ...60m 6¢ ¥époog BarattOEIGH PHLPLOEOPOLS VOVGTY
gumAgiTol.

Philostratus, The Life of Apollonius of Tyana

4.9. Kai Guo ducov tadta vadv €de v Tprapuévov
éxmiéovoav Kol TOoOG vadtag BAAOV  GAA®G &g TO
avayscbon odTiv pdrTovia. Emotpiépov odv Todg
napoviag ‘Opdite’ eime ‘TOvV Tiic vemg dfjpnov, d¢ ol pv
Tag Epoikidag EuPeprikacty Epetikol dvieg, 01 & AykOpog
avipdot te Kol avoptdoty, ol 8¢ Vvméyovot td ioTio T®
AVEL®, Ol 0& EKTPOUVNC TE KOl TTPDPOG TPOOPACLY; €l 08
&v TovTOV €1¢ EMAslyel TL TdY €ovtod Epynv 7 Auabdc
TG VaLTIKTG GyeTal, TOVAPOS ZAELGODVTOL KOl O YELLMDV
avTol 60&ovoy: €l 8¢ LAOTINGOVTOL TTPOG E0VTOVG Kol
otocidcovoiun kakiov &tepog £tépov d6&ut, KaAol UEV
Spuot T vni TawTn, HEsTO 0¢ €Vdiag Te Kol €VMAOING
nwavta, [Toceld®dv 6& Ac@iielog 1 mepl adtolg €OPoVAIQ
do&et.

4.32....el 8¢ 1 éumopio. TPOC TA YPEA U] AVOQEPOLTO,
petaPavteg £ 10 EPOAKIN TPOGUPATTOVGL TG VOC. ..

Philostratus, Lives of the Sophists

2.23. IIobtov 8¢ énideriéy Td avdpl ToVTE KAKsIva lyev:
TPATO UEV 7 YT} wAo0, OTOCTV EKEKTNTO, EKTEPVTELUEVT
[p. 108] 6évdpeot kopmiplolg T€ Kal doKIOLG, €v 08 Tolg éml
BoddTtn Kol Vijool YEPOTOINTOL Kol AUEVOV TPOYDOELG
BePatodoar tovg Gppovg KatTopodoalg te Kol Apleicalg
OAKGGY...

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 canumque circa mare. Saxis deinde
pilae adicientur quae procedente tempore enatam insulam
imitentur.

Pliny the Elder, Natural History

34.9. Antiquissima aeris gloria Deliaco fuit, mercatus in
Delo celebrante toto orbe, et ideo cura officinis



Plutarch, Aratus

23.5. O0 BovAoduevov damorrdttecOar: Ilepooiog 6¢ Tiig
drpag aMokopévng eic Keyypeag diegéneoey.

29.1-2. Kai ouia kekevoog miedvav Muepdv kopilew
eic Keyypeag kotijAfev, éxkoAodpevog O6U amdtng oV
Apicturmov mg atod pun mapovtog Emfécon toig Kiemvaiolg
0 Kkai GLVEPM, TapTiv yap evBvG EE Apyoug Eywv IV SuvaLuy.
‘O 8¢ Apatog eig Kopwbov 1ion oxotaiog ék Keyypedv
VIOGTPEYOG, KOd TS OS0DC PUANKOAC ShaPdv, Tye TOdG
Ay0100G ETOHEVOVG OVTM HEV EVTAKTME, OVT® O€ TOYEMS Kol
TPoBOU®G DOTE LN LOVOV 00gvoVTaG, GALG Kol TopeABOvVTOG
ei¢ tag Khiemvag &1t voktog obong kai cuvtalapévoug €mi
péymv ayvogicBat kol AovOavey Tov ApioTimoy.

44.4. Tov 6¢ Apiotopayov &v Keyypeaic otpefrdoavieg
Katemovioay, €9 @ kol PAMOTO KOK®C HKOLGEV
0 Apotog, ®¢ GvOpomov o0 movnpdv, GAAL  Koi
KeYPNUEVOV EKEIVE Kol TEMEIGPEVOV AQETVAL TNV ApyMV
Kol Tpooayayelv Toig Ayotoig TV TOAY, Sp®G TEPUSDV
TOPAVOUWDG ATOALDLEVOV.

Plutarch, Caesar

57.5. Thv & ebvolav d¢ kdAMoTtov dpo kol Pefoidtatov
SVT® TEPIPAALOLEVOC PLAOKTAPIOV, oDOIC GvelduBove
TOV OOV £0TIACESL Kol GLTNPEGIOIG, TO 08 OTPATIOTIKOV
dmouciong, dv Empavéotorol Kapymdav kei Kopvbog foav,
odc kol TPOTEPOV THV BAMGIY Kod TOTE THY VAN WY Sipta Kol
KOTOL TOV Q0 TOV YPOVOV AUPOTEPOLG YEVEGHL GUVETVYE.

Plutarch, Caius Marcius Coriolanus

32.1. " Enaverdovtav 8¢ 1@V npécfemv dkovcooa 1 fovAn,
KkaBamep &v yeldVI TOAAD Kol KADOWVL THG TOAEWG, dpaca
NV aQ’ iepdc ApTKey.

Plutarch, Pelopidas

24.5. Ev éxelvn 11 otpateiq mdoav pev Apkadiov gig piov
duvapy cuvéstnoay, T 6 Meoonviay ydpoav VELOUEVOV
STopTINTOV ATOTEUOUEVOL TOVG TOANIOVS Meoonviovg
gkdAovy Kol kotiiyov 10dunv cuvoikicavteg, amiovteg 68
&’ oikov duo Keyypedv ABnvaiovg évikov Emyeipoiviog
OWLLLOYETV TTEPL TOL OTEVA KO KOADELWY TNV TOPELQY.

Plutarch, Pompei

40.5. "Yotepov 8¢ Popaiolg todto o1 10 KOAOV Koi
nepifontov  aviotacBéatpov, domep  EQOAKIOV  TI,
TOPETEKTNVATO AAUTPOTEPAY OiKiay Ekelvng, avemipbovov
0¢ Kol TavTny, doTe TOV YEVOLEVOV OECTOTNV DTG HETA
IMopmniov eiceABovta Bovpalev kol movOavesHor mod
opmniog Mayvog édeinvel.

Plutarch, De Pythiae Oraculis

2. "Emépatvov ol mepmyntol T cLUVTIETAYUEVE, UNOEV TV
epovticavteg denbéviav Emitepelv Tag PNOEG Kol TO

Appendix Il | Original Greek and Latin texts not in italics

TOAG TV Emypoppdtov. Tov 8¢ Eévov 1 pév 16€a kol 10
TEYVIKOV TOV AVOPLOVIOV LETPIDG TPOGTYETO, TOAADY Ko
KoA®dv Epyav mg £olke Beotnv yeyevnuévov E0adpale o6&
7O YoAKOD TO AvONPOV dG 0V TV TPOGEOIKOS 00O 1D,
Baef) 6¢ Kudvov otiAfovtog dote Kol maifai Tt TPOC, TOVG
VOapYovE am’ Eksivov yop fpktal Tic 08ac” olov dTexvdg
Boattiovg Tfi (poa koi Pubiove Eotdtac. Ap’’ odv Epn
kplicic Tic v kol Qappotlc TV TEAM TEQVITRV TEPL
TOV Y0AKOV,  Bomep 1| Aeyopévn @V Ep@BY GTOPMOIC TG
gkMmovong ékeyeipiav Eoyev EPYmV TOAEKADY O YOAKOG,
tov pev yap Kopivliov od téxvn dAAa cuvtoyig Tig ¥po0g
AOPEV TO KAALOG, EMIVELOUEVOV TTVPOG OiKioY EYOVGAV TL
¥pvool kol apybpov, TAEIGTOV O YOAKOV AmoKeipevov.
OV cuYLOEVTOV Kai cuvTakéviay, dvopa Tod yoAkod Td
peiCovi 1o mAfjfoc Topéoyey. O 68 Owv vroAaPodv ‘GAAov’
gon Adyov MUELG AKNKOOEV TOVOVPYESTEPOV. MG AVIP &V
KopivOm yorkotdmog, Enttuydv OMKn ypvoiov Exovct Toiy
Kol OE00IKMES POavEPOS YevEGH, KATO LKPOV GIIOKOTTMV
Kol VIOULYVOG ATpépo T® YoAK®, Bavpactiv Aappdavovtt
Kpaow, Eninpooke TOALOD Sid TNV ¥POoV Koi TO KAAAOG
ayamdpevoy. AAY kol TadTa cdkeiva pdBocEsTV, v 88 TIC
¢ Eotke UIEIC Kol GPTLGIC, BOG TOV KO VOV AVOKEPAVVOVTEG
apyOp® ¥PLGOV 10l TIVEL Kol TEPLTTY ELLOL O PUVOUEVT|V
voomON yAmpoTTo Kot pOopay AKkaAAT Tapéyovot.’

Pollux, Onomasticon

1.93. "Eoti 8¢ év ti] vni i61d¢, 101000KT, Kepaia, oyovia,
K@AoL, 7POTOVOL, KOAMON, mTeiopate, Gmoyva, Emiyva,
TpupVIAGLO” Eyxopsl Yap T@ Ovopatt ypficlo, kv R
TomTIKOV. "Aykvpat dpeiforot, aueictopol, £tepOcTOHOL
Kai dyopa iepd, | yopic avaykng od xpdvar. Amofadpa
kol dPddpo, fiv okdrav kododotv. Ol 8¢ otiyor @V
KOT®V Topodpote kahodvtat Aéppets, dupbépat "Eoti
8¢é Tic xal umyovy kod Tpoydg kai tpoythie, kel S’ v ol
K@AoL dieipovral, Kpikor TO yOp Kipkot womTikdy, idtov
8¢ 10 wokhol Eilto Opaveio, vmnpéoiov, Epupata, Kol
NPUOTICUEUN VODG KOl GVEPUATIOTOS, KOVTOG, KAOOG,
avtio, ipovid. Ta 8¢ copmavta okedn dmha koreitar Koi
0 Eevoedv ‘okedn kpepaotd’ Kol ‘EOlva, T AnpocBévng
0¢ kai AmoTpPrv oKEVOY MVOUAGEV.

Polybius, Histories

1.51.12. Tév 8¢ Aomdv okae@®v, GVTov EVEVIKOVTO Kol
TPV, €xvpievoav oi Kapyndoviot kal @V TAnpopdtoy,
6ol pn TV avopdv tag vadg ig v yiv €xPardvieg
AmEYDPNOAV.

2.59.1. TIdv Apiotopoyov tov Apyeidv onoty, avopa Tiig
EMpoveoTtdng oikiog HAPYOVTO KAl TETVPOVVIKOTO UEV
Apyeiov, Te@uKoTa &’ €K TUPAVVAY, DTOYEIPLOV AVTIYOV®
Kol toig Ayanolg yevopevov gig Keyypeog amoydijvor xai
otpefrodpevov amobavely, adikdtata Kol dewvdtota
nafovTa TAVIOV AvOpOTOV.

2.60.7. "Ov vmoyeiplov yevouevov odk &v Keyypeoic £det
TNV vokta otpeProdpevov dmobavelv, mg POAapyoOs eNoty,
neplayopevov 8’ gig v Ilehomdvvnoov Kol HeTd TIHmPiog
o paderypati{OHEVOV oVTOC EKMTETY TO (V.
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3.96.5. Emkeévov 0¢ 1@V Popaiov avtoig ékOdume,
Tag pev vodg €EEPalov eig TOV aiywdov, avtol O
amomndnoavieg €k OV TAoI@V &o®lovto TPOC TOVG
TOPOTETAYLEVOLC,

4.19.7. 'O 6¢ Tovpicov, TovBavouevog v 1@V AltldV
eloPoAnv kai ta mepi v Kovabav menpaypéve, Bewpdv
8¢ 1ov Anuntplov tov @dplov amd TdV VoV €ig TOG
Keyypeag katomenievkodta, mapekdrel Tobtov Ponbdijoar
T0i¢ Ayanoig kol ducOpicavta tovg AépPoug émtiBecOan
] TV AltoAdv dopdcet.

5.29.5. Kal tovg pév Makeddvag 010 Oettoriog dnéivoe
navtag €ig v oikelav mapoyewdooviag odTOg O
avaybeic éx Keyypedv, koi mopd v ATTIKNV Kopcbeig
ot Evpinov, katémievoey gig Anuntpiddo.

5.101.4. O 8¢ dimmog, OV AépPov votepnoag Kol
kabopcBeic mpog Keyypeoic tag pEV KOTOQPAKTOVS
vadg €Eoméoteile, ovvtatog mept Moiéav moteicar OV
AoV g én” Alyiov kol [Tatpdv, Tt 8€ Aowmd TdV TAoimv
vreplobpicag év Agyaio mapnyyelie macty OpuUEly.

18.16.4. " Attadog P&V oDV TUXGV T@MV TIUGY ToVTmV Afipev
eig Keyypedc.

30.20. 'Ot ol ABnvaiotl mapeyEvovto TPecPEVOVTEG TO UEV
npdTov VEp TG AMapTiov cotnpiog TOPUKOLOWEVOL
0¢ mepl 100ToL TOD pépoug €k petabficewmc deAéyovto
nepl Andov kol Afuvov Kol thg Tdv Alaptiov ydpag,
gic £avtovg &fontovpevol THY KTfoWV: €lyov Yap S1TTéC
gvtoldc. Oic mepi pév 1dv katd Afjlov kol Afjuvov odk
Gv tig émmunoete 010 O Kol mpdtepov dvrimenolijcOot
TOV VGOV TOVTOV, TEPL O Tiig TOV AMapTiOV YdPog
glkdtog v Tig Kotopuépyatto. To yap mOAMY oyedov
apyototdtny TV Kkota TV Bowwtiav émtaucuiav  pn
ovverovopBodv katd wavta Tpdémov, TO & Eévavtiov
g€aleipetv, apalpovpévoug Kol Tag &ig 0 HEALOV EATIS0G
TOV NKANPNKOTOV, dfAOV MG ovdevi pev v do&ut TV
EAMvov kabnkew, fikiota 08 1@V dAlov Abnvaiog. To
yop Vv pev idiav motpida kownyv molelv drooty, Tag o8
TOV GAL®V Avolpely, oVdaudS OiKEIoV Gv Qovein Tod Tiig
nohewc HBovg. TTANV 1) ye cVyKAnTog Kol tv Afjhov adtoig
£0Ke Kol TNV Afjuvov Kol Ty tdv AMoptiov xdpav. Kol
T PEV Kot TOLG ABnvaiovg totady Eoye d1abeoty.

Pseudo—Scylax, Periplous

55. Meta 8¢ Eridavpov 11 Kopwhiov ydpa Eoti... Tpdg N,
xai tetyog Keyypeiog, 1ol icBpdc, o iepov [Moceiddvoc.

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
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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, 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, 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 communemgque tibi
vindica

Seneca, De Brevitate Vitae

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 nunc quoque ex antiqua
consuetu- dine, quae commeatus per Tiberim subvehunt,
codicariae vocantur.

Strabo, Geograph

1.1.16. T® pobeiv 8¢ tijg yodpag v evow Kol {Hov Kol
VTV 10é0c Tpocbeivar del kai Ta T Bardttng apeiplot
YOp TpOTOV TIVA EGEV Kol 00 LAAAOV xepcoiot Tj BaddTTion

235 AMS o008’ €80v v dvev mpootdypatoc €€
AleEavdpeiog avayeoOatr, kol TadTO VEVOOQICUEV®D
Bacthka ypripata. OvdE ye Aabelv EkmAedcavTa EvedE eTo
10600t PPOVPY KEKAEIGUEVOL TOD Alévog Kol T®dV
AoV €£00wv, Gonv kol viv &tt dapévovcav Eyvapev
Nueig Emdnpuodvieg i Ale&avdpeia ToAVY ypdvov, kaitot
Ta VOV moAD aveital, Popaiov éoviav: ai facthkol 68
PPOVPAL TOAD FGOV TKPOTEPAL.



3.3.1. O 8¢ Tayog kai 10 wAGTOg £xel TOD 0TOLOTOG ElKOGT
mov otadiov kol 10 Bdbog péya, Oote pVPLOYOYOIG
avomAgicOat.

5.3.5. I1oheig & €mi Badrn pev TV Aativev giol Td te
"Qortia, TOMG dAipevog do v Tpdoywoty fiv o Tifepig
TopackeVElel  wANPOOUEVOG €K TOAADY  TOTAUDV:
TapakvdOVeC pev odv oppilovial HeTémpo &V T® GOA®
TO VOOKANPLO, TO HEVTOL ADCITEAES VIKG. Kal Yap 7 T®dV
VINPETIKDV CKAPAV EVTOPI0, TAV EKOEYOUEVOV TA POPTIiOL
Kol avTipoptildvtov ToyLV 7olel OV andmlovy zpiv 7
00 7motopod GyoacBol, Kol pEPOLE AmoKOLEIGOHEVTOG
elomhel kal avayetor péypt tijg Poung otadiovg Ekatov
EVEVIKOVTO.

6.4.1. Tocovtn p&v on kol totawtn tig 7 Traiio. IToAdd &
sipnrotov, 6 péyiota vy Emonpovovusda, vQ’ OV €ic
tocovtov Vyog EEnpincav Popaiot. "Ev pév 6t vijoov
Siknv AcQoA®G PPOVPEITOL TOIG TEAAYESL KOKA® TANV
OAlY®V pep®V, @ kol avTA TETEYIOTOL TOlG OpEGL OLGPATOIG
obot. Agbtepov 88 10 dAipevov katd 1O mAsiotov Kai TO
TOVG BVTOC MUEVOS MEYAAOVE slvar Koi OavUacTolS, GV
T0 pev mpog tag EEmbev Emyyelpnoelg ypNoov, to 08
POG TOG AVTETXEPNCELG KOl TV TOV EUnopidV dpboviav
ouvepyov.

8.6.20-3. O 6¢ Kopwbog apveldog pev Aéyetor did to
gumopilov, €nl 1@ ToBud keipevog kai OVEV ApéEvav GV
Koplog, dv Ouv Tiic Aciog 6 8¢ tfic Trakiog €yyvg ot
... Kai pgdiag motel 10¢ Ekotépmbev apoag tdv eoptimv
7pdC GAMAoVC Toic Tocodtov dpestdoty. "Hv & dHomep
0 TopOpOg 00K eBTAOLG O KOTO TNV ZiKEAOY TO TOANLOV,
obtokal T0 wEAAYN Kol pOAoTo TO VIEp Moaked®dv O1d
T8¢ Gvtimvolag: G’ ob kai mapoyudlovior “MoAéog
Sexapyac EmAdOov @V ofkads.” AyammTov oDV EKOTEPOLC
fv 1ol 1€ &Kk Thic Trodag xoi &k tiic Aciag &umdporc,
ageiol tov mepl Maréag mhodv, katdyesbatr tov edpTov
ovtobr  kai welf] 6¢ 1V  Exkoplopévev €k TG
[Tehomovvicov Kol TV gicayopévav Emmte ta TEA TOlG
T KAEBpa Eyovot.

Apyn 8¢ ¢ mapaiag Ekatépag Thg HEV TO Aéyatov Tiig
0¢ Keyypeal kdun kol Aunyv anéyov g mdAemng doov
£BSopnovTa 6Tadiovs: TovTm PEV 0DV YpdVTOL TPOC TOVC
€K Mg Aoiog mpog 8¢ ToU¢ €k Tig Traliog t@ Agyaiw. ToO 68
Aéyorov vmonéntmke Tf] wOAEL Kototkiow Exov 00 7oAV
okéA 0¢ kabeilkvotal oTadinv Tepl dMdeka EKOTEPMOEY
TG 000D TG &ml 10 Aéyatov. 'Eviedbev 8¢ mapexteivovca
N Nov péxpt Haydv tig peyapidog kKA eTan pev Ko Tod
KopwBiaxod k6ATOL, KOiAN 8° €0Ti Kai motEl TOV dioAkov
POG TNV £TéPaV N GvaTnV KAt Lyotvodvta TAnciov dvia
v Keyypedv. Ev 8¢ 1@ peta&d 100 Agyoiov kol Maydv
10 Th¢ Akpoiag pavteiov “Hpag vafjpye 10 moAodv, xai
ai OMuai 1o 7o10dv AKpOTHPIOV TOV KOATOV &v @ ¥ T
Oivon «ai Iayai, 10 pev tdv Meyapéov @podpilov 7 68
Oivon 1dv Kopwliwv. Amo ¢ 1dv Keyypedv d EZxovoie,
kaf’ Ov 10 otevov Tod dtoAkov. e’ 1 Kpoppvavio.
[Ipdkettor 6¢ g NOVOG TOOTNG 6 T€ ZapOVIKOG KOATOG
kai 0 'EAguoviaxds, Tpomov Tvd 6 adtog GV, Guveyng Td
‘Eppiovikd....
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KopivBiot & vm0 ODuinng  Ovieg  ékelve  te
ouvveploveiknoav kol i6ig zpog Popaiovg vmeponTikdg
glyov, HoTe TIVEC Kol TdV TPEGPE®V TAPLOVTIWY THY OiKioy
adT®V €0appnoav KotaviAfjcotr BopPfopov. avtl tovT®V
pgv odv kol AoV OV EEqpaptov ETicav dikog oTika:
neppOeiong yap a&loAdyov oTpaTidG, aVTh T€ KATEGKOTTO
omd Asvkiov Moppiov kai t6AAo péypt Makedoviag
o Popaiolg €yéveto, €v dAlolg GAA®V mEpmOUEVOV
oTpaTY®V: TNV 08 YOpav E0Y0V ZIKVOVIOL TV TAEIGTV
¢ KopwvBiag.

9.5.14. "Hv 8¢ moMg edAinevog # ITHpacog v Suci otadiorg,
&yovoa ANuntpog GAG0g Kai iepov dytov, diéyovca OV
otodiovg gikoot.

10.5.4. Triv pév obv Afjlov &vdoEov yevoudvny obtog £t
pdAdov niénoe kotookoapeica Vo Poupaiov Kopwvbog:
ékeloe yop peteydpnoav oi EUmopotl, Kol Thg dteAeiog
00 1epod APOKOAOLUEVIIC aOTOVG Kol TG €vKOpiog
0D MPEVOG: v KaA® Yap kettar Tolg €k g TraAiog xai
g ‘EALGSOG €ig v Aciov mAéovotv. 4 TE TOVIYVPIG
gumopKoV TL wpliyud €011, xai cvviAdelc foav ovTh Kol
Popoior t@dv AoV pdiota, Kol 6T€ GUVEICTAKEL 7
Kopwhog: ABnvaioi e Aapovteg Ty vijoov Kol tdv igpdv
Gpo Kol T@v Eundpov EnepeAodvto iKovadc: EneAdovteg o’
ot 100 MiBp1ddtov otpatnyol Kol 0 GTOGTHGOS TOPAVVOG
adTV dteAvufvovto mavta, kol mopéhafov EpAunv ol
‘Popaior wédv Ty vijoov, dvoympnoavtog €ig TV oikeiay
100 BactAéwg, kai dletéhece PEYPL VIV EvOE®dS TpATTOVGO.
"Eyovot 6 avtiv Abnvaiot.

12.8.11. "Eott 8¢ vijoog év tfj [pomovtidr 1 KbO{ikog
OLVOTTOUEVT YEPUPOLG OLGL 7POg TNV HTEPOV, APETH
pev kpatiotn peyédel 6¢ doov TEVIOKOGIOV GTadimV TV
wepipetpov: €xel 8¢ OudVLHOV TOMY 7POg adTAIG TOlg
YeQUPALG Kol Apévag 000 KAEIGTOVG KOl VEMCOIKOLG
wAelovg TV d10K0GiwV

14.1.24."Exe1d’ noMckaivedpla kot Mpéva: fpoydotopov
& émoincav oi apyitéktoveg, ovveEoamotnOivieg @
kehevoavtt Bacthel. Odtoc & v Attoloc 6 DESELPOC:
0indsic yap odtoc Paddv TOV siomhovy OAKAGL PeydAoIC
goecBatl Kol ovTOV TOV AMpéva Tevaymon dvto mpoTepov
St T0g €k Tob Kabotpov zpoydoetg, v mapafinoi xduo
1@ otopatt Thotel tehéwg Ovtl, Ekélevoe yevésBat TO
y®dpo. ZovéPn 8¢ tovvavtiov: &vtog yap 7 xoUg gipyouévn
tevayifewv poAlov €moince TOV AMpéva ovumavta PLEYPL
TOD GTONOTOC: TPOTEPOV O IKOVAG ol TANUULPIOES Kol 1)
TaAlppota ToD ZEAAYOVG APNPEL TNV 0DV Kol AVECTO TPOG
10 €KTOC. O P&V 0BV MRy T0100T0C: # 8& TOMG TH] TPOC T
dALo edkatpig TV TOmOV obéeTol Kab  EKAoTNV NUEpay,
SUTOPIOV 0DGO. PEYIGTOV TV KoTd THY Acioy THV &vidg
tob Tavpov.

14.5.2. 'H 3¢ 1®v avopomddwv EEaymyn mPoOKOAEITO
pHaMoTo €ig TOG KaKoVPYiag EMIKEPOESTATN YEVOUEWN:
Kol yop NAiokovto paoding xai TO EUmdplov 00 TOVTEADG
8mowdsv v puéyo kol molvyprpatov, 1| Afjloc, Suvapévn
popladog avopamddmv avdnuepov kol O6éEacBat Kol
amomépyol, Gote kol mopolpioy yevésBor S TodTO
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‘Eunope, katdmigvoov, é&glod, mavta ménpatal.’ Aitiov
&’ 6t mhovotot yevopevol Popoiot peta v Koapymdovog
kai KopivBov kotackapnv oiketeiong Expdvto molloic:
opdvteg 0 TNV evméTEly ol Anotal tavty EEnvoncav
aBpowe, avtol kai ANLOUEVOL KOl COUOTEUTOPOVVTEG.

Synesius, Letters

4.22. ®Oavel 0¢ Mpuépa, Kal OpdUEY TOV HAIOV, OG OVK
oida &f mote fid1ov. To 8& mvedua piov &yivero Tiic dAac
Emddovong kol 7 Opocog EEIoTOUEV TOPElXE MLV
keypfobot toic kaAwdiolg, xai 10 iotiov petayelpilecat.
Yroddrtew pév obv iotiov &tepov vobov ovk siyopev:
nveyvpiacto yap. Avehoufdvopey 8¢ avto, kadimep 1@V
YTOVOVY TOVC KOATOUS: Koi mpiv dpag sival TETTapaC,
amoPaivopev ot teBvavol Tpocdoknoavtes, £v Eoyatid Tvi
TOVEPNU®* Kol oUTe wOMG, ovTe Aypov €xovdomn yeitova,
0100{0Vg EKaTOV TOL TPOG TOIG TPLAKOVTO KOTOTLY Gypod.

4.23. 'H p&v odv vadc £66Aevey €Ml PETEMPOV (MUTV Yoip
6 TOmog ovK Mv) Kai écdhevey £’ dykdpog e H £tépa
yop amrnumdinto, tpitny 0& dykvpav Audpoviog ovK
€KTNOATO.

4.28. "Hon 6¢ vmogaivouévng MuUEPOG, KOTAOEIEL TIG
GvOpomog yopik®dG EoToAUéVog, Kol dgikvoot Tf] yelpl
TOTOVG VTOTTOVG, Kol ETEPOVS 0DG EdeL Bappiioat. Kol téhog
névog HBev €mi kedntiov SiokdApov: dmep EEdyac Tod
mhoiov, petayelpiletar 10 mddhov. O 8¢ TVpog dopevog
€E€o Tiig Tpoedpiac. Avardoag 8¢ otadiovg od TAEiovg,
7] mevinKovta, TV 1€ vadv Evoppilel AMpevioki® yopievtt
(ALGpiov oipon kKohoDoy avtd), kel S &ml ¢ Hidvog
anePiface, cotp kol dainwv dyadog dmokalobevog.

4.29. Koi peta pukpov £tépav OAKado eioniooce, Kol Laio
ANV, xai wpiv Eomépav sivan, mévTe yeyovapey OO Tod
Oeomeciov mpecPvtov mepicmbeicotl @optideg, mpdyua
gvavtimtatov T Novrdi@ 7o1odvtog....

148.6. OlcBa yap md¢ £yd Kol PIA0GOPMY ToTE Ba VPV
€0eacdumy 10 ypiipa tovto Vv BdAaccav, kal tpog Dapw,
kol wpog KavoPo, v peydnv Muvnv Ty oiunpdv.
Koi gihketo vade, xai GviYETO IPOC 0DPOV aibTh, KOG
gkeivm.

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.
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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.

Tertullian, Apologeticus

40.3. Legimus Hieran, Anaphen et Delon et Rhodon et Co
insulas multis cum milibus hominum pessum abisse.

Tertullian, De Pallio

2.3. Mutat et nunc localiter habitus, cum situs laeditur,
cum inter insulas nulla iam Delos, harenae Samos, et
Sibylla non mendax, cum <terra> in Atlantico Libyam
aut Asiam adaequans iam quaeritur, cum Italiae quondam
latus  Hadria Tyrrhenoque quassantibus mediotenus
interceptum reliquias Siciliam facit, cum tota illa plaga
discidii contentiosos aequorum coitus angustis retorquens
nouum uitii maris imbuit, non exspuentis naufragia sed
deuorantis.

Theophrastus, Inquiry into Plans

5.7.2. ...tV 8& Tpomv TpIpeL PV dpuivny, tva avtéyn zpog
TOG ve®AKiaG, Taig 08 OAKAOL ZEVKiv V- doTifEnst &’ ETL
Kot Opuivny €V VEOAK®DOL, Taic 0 éNdttooty 0&vivv: kal
8¢ €k T0VTOL TO YEALGLLOL.

Thucydides, History of the Peloponnesian War

1.13.2-5. Tlp&dtor 8¢ KopivOiol Aéyovtar €yydtoto tod
vV TpdTov petoyepicat T wepl TOG VoS, Kal TPMPEIGEV
Kopivig zpdrov tiig EALGS0G vovrnynOijvar. Gaivetar 68
kai Zapiowg ApevokAtic KopivOiog vaumnyog vade rotcog
téooapag: £ & €0TL HAAMOTO TPLOKOCLO £C TNV TEAELTTV
T008e 10D 7moAépov &te ApstvokAfic Zopiolg HAev.
Navpayio 16 modottdm @v fopev yiyvetor KopwBiov
pog Kepkvpaiovg: € 6¢ pdliota kol tavty €€nkovia
Kai 010kOo1d €Tt péYptl 100 adTod Ypdvov. Oikodvtecydp
mv wéhv ol KopivOwol éni tod ToBuod aiel o1 mote
gumoplov eiyov, t@v EAMvov 10 mdlon xotd v T
TAel® 7 kato Bdhaccav, TV te £vtog [lehomovviicov Kol
TV &, i Tiig éxelvov map’ GAARAOVG ETYUCYOVTOVY,
xpPRLaci e Suvarol Roov, O¢ Kol Tolc TaAAoIg TouTaic
dedNA@ToL: AQVeLOV Yap Em@vopocay o yopiov. Exeldn
te ol "EAAnveg paAdov Emhmlov, oo vade ktnodpevot to
ANoTKoV Kabfpovy, kol EUTOPIOV TOPEYOVIEG AUPOTEPQ
duvatnv Eoyov ¥pNUATOV 7pocdd® THV TOALV.

3.104.2. ... Anéyer 8¢ i Prvela tfig Andov obtmg Oriyov

dote Ilolvkpdhtng 6 Zopiov tdpavvog ioydoag Tva



YPOVOV VOVTIKG Kol T@V 1€ dAA@V vijcmv Gpéag kal TV
PAveloy edmv avébnke 1® AmdOAhovi 1@ AnMo aidoel
doag mpog v Afjlov. Kai v mevtetnpida 10t€ TPpDTOV
peta v kdBapov énoincav oi ABnvaiot o ARiia.

4.42.4. Q¢ ¢ avtovg EAabov VoKkTOg KaTamAedoaVTEG Kol
T onueio adtoic fphn, Karalmovteg ToVC Nioelg avT®dV
é&v Keyypeld, fiv dpo ot Adnvaior ént tov Kpoppodva
imow, é6onBovv katd TyoC.

6.44.1. TocadT 1M TPAOTN TAPACKEVT] ZPOG TOV TOAEUOV
diémhel. T00TOIC 8¢ TO Emitnoclo. dyovoatl OAKAdEC WEV
TPLIKOVTO OLTOY®Yol, Kol TOLG GTOmolovg &xovcat Kol
MBoAOYOLG Kal TEKTOVOG Kol OG0 £C TELYIOUOV EPYOAETia,
molo 8¢ ékatov, O €& Avaykng peTd T®V OAKAS®V
Euvémhel: TOAAQ 08 Kol dAAo TAOTO Kol OAKASEG £KOVGI0L
&uvnkoiovBovv T otpotid umopiag Evexa: d tOTE TAVTA
€k tiig Kepropag Euvdiéfaire tov Toviov kOAmov.

4.44.4. Toic 6" Muiceot 1@V Kopwbiav, ot &v tf) Keyyperd
gkdOnvto @Orokeg pn émni tov Kpoppvdvo miedcwot,
TOOTOLC OV KOTASNAOC 77 Py fv U1 Tod Spovg Tod Oveiov:
KOVI0PTOV 8& MG €100V Kol [M¢ ] Eyvosav, EBonBovv eH0vC.

7.25.2. Tlpocoyayovteg yop vadv Hoplopopov avtoic ol
Abnvaiot, mopyovgte ELAIVOVEEYoVGOY KOLTOPOPPAYLOTA,
€K T€ TV AKATOV HVEVOV AVAOOVLEVOL TOVG GTAVPOVS KOl
avéKA@v Kol katakolpupdvieg EEEmplov.

8.10.1. Kai émeldn| aveydpnoav, mopeckendalovio gvovg
Omwg un Aoovowy adtovg ol viieg €k tdv Keyypeidv
agopunbdsioat.

823.5. Kai dmo v &v Keyyped Evupoyidov
[Tehomovvnoiov vedv deikvodvtol avtoig £ petd tadta
&g v Xiov.

Vergil, Aeneid

3.266-7. ...tum litore funem/ deripere excussosque iubet
laxare rudentis.

5.207-9. 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
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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 ratiocinabor:

10.2.8—10. Est autem aliud genus machinae satis artificiosum
et ad usum celeritatis expeditum, sed in eo dare operam non
possuntnisiperiti. Estenimtignum, quod erigitur etdistenditur
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 €ndryovto, 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 ab latere proclinando onus deponere
potest. Harum machinationum omnium, 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

4.5.1. Q¢ & fobovio zpooidvia TOV Aynciloov,
KataAMmovTeg kol ta tebupévo Kol T APloTOTOobEVA
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HaAo OV 7OAAD QOP® dmeydpovy €ig 10 doTL Kot THV
éni Keyypelog 036v.

5.1.23. O 6¢ (Tehevtiag) 0 pév mholo AnECTENEY €1C
Afywav, kol T®V Tpmp®V TPEIS 7 TETTOPIS CUVOTAYOLYETY
gkélevosg, alg 8¢ dAlaLg TopamAE®Y Topd TV ATTIKNY,
e €k ToD Mpévog AV, moALL Kal aAevTikd EAofe Kol
nopOueio avOpdT®V HESTE, Katarléovia dmd vicwy. Eni
0¢ Xovviov MOV Kal OAKGOAG YELODOAG TAG HEV TIVOG
oitov, Tag 0& Kol EUmoAiic, Erape.

6.5.51. Emygipnoag pev yop @uAdttew €mi 1@ Oveiw,
Srwg un dvvavto oi Botwtol daneAbeiv oikade, mTapéhmey
avAaKTOV TNV KoAAoTnv Tapd Keyypetdg zdpodov.

7.1.17. Qg 8¢ ol cwbévteg €k TOD TPAyHOTOG ATEQVYOV ETL
TOV €yyoTato A0Qov, £E0V T@ AAKESALOVIOY TOAEUAPYD
AoPovVTL OmOG0VE pEV EPOVAETO TAV GUUUAYWOV OTALTAS,
0mOGOVG O TEATAGTAG, KATEYEWV TO YWPIOV, Kol Yop TO
gmmodeia &Ry dopardc ék Keyypeidv xopileoBat, ovk
gmoinoe tadta, GAAG pika dropodvimy TdV OnPainy Tdg
PN €k 10D 7pog Tikvdva PAEmovTog Katafiival 1 TdAw
anel0ely, omovdig TOMGAUEVOS, MG TOTG TAEITTOLG £00KEL,
pog OnPaiov parlov 7 Zpog Eavt®dv, obTmg AmiiAbe Kai
TOVG 1ed’ avTod amnyayev.
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