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Fig. 1: The present coastline of the Campagna Romana
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coastline of the
Campagna
Roman is made
up of littoral
barriers
connecting the
rocky
protrusions of
Ladispoli and
Anzio. In the

centre, the regularity of alignment is interrupted by the river cusps of the Tiber

and the Fiumicino channel.

Nowadays the sea is distant a few kilometres from the ancient city of Ostia.

Evidence from classical sources, however, reveal that in Roman times the sea

was actually very close by (see contribution on the Synagogue). Minucius Felix,

for example, gives an eyewitness account of a walk from Ostia to the sea in the

2nd/3rd century A.D. After a vivid description of the beach and the sea, he

writes: “Let us sit down on that rocky mole projecting into the sea, which has

been made to protect the baths”. So obviously at the time the sea was not only

formed by the sea, the river
. \% I(% EO C
Tiber and,...
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The hidden harbour

~ PopePio Il
““ in his

' Commentar
©(16141)
wrote:
“Emperor
Claudius
built a
harbour
protected
right and
left by
jetties...
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How the coastline of Ostia
changed over the centuries

# The double
. arch of the
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Minucius Felix sat here
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Fig. 2: Partial plan of the excavations of Ostia Antica with the location
where Minucius Felix, describing the sea, was probably sitting

process is confirmed by an A.D. 238 epigraph which mentions stone blocks
arranged as a protection of the seaward side of the Via Severiana. Slightly more
to the south was the Villa Laurentum, whose seaside position was described by

Pliny the Younger in the 1st/2nd century A.D.

The position of the coast in the early centuries A.D., and, more generally, the

original configuration of the coastal belt, has been masked by dune sand and
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A Harbour for Rome

One can
say few
things for
certain
about the
origins of
Ostia.
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Let me go back farther in time, and explain shortly the mechanism of coastline

withdrawal and advancement, and from that viewpoint the environmental history
of the coastal plain of Rome. These processes have been investigated mainly
through deep drillings, followed by analysis of the core contents and radiocarbon
dating. Generally, the position of a coastline is determined by two factors: 1) the
marine water level; 2) the quantity of sediment that is transported to the sea by
the rivers. Geological research has proven that until about 5,000 years ago, the
marine level played a major role in determining the position of the coastline:
between ca. 17,000 and 5,000 years ago, the sea has gradually risen from about
minus 125 meters to a stable level not dissimilar from today. This process of
“drowning of the beach” implies an inland movement of the coastline. It is
generally accepted that this marine rise was due to the melting of the polar ice
caps after the end of the last great glacial period of 20,000 years ago. Small sea
level variations have also occurred afterwards, e.g. in the first centuries A.D. the

sea level was still ca. 1 meter lower than today.

mean sea level

river input
of sediment

o

delta progrades to right as increments of sediment added seafioor
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oIRIF 640 kB)

CONTACT



HOME

Fig. 3: Scheme of the advancing delta with a stable sea level;
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After the “great prehistorical sea level rise”, t]ﬁgcowmgoslilin Iiai been

mainly governed by the quantity of sediment carried by the rivers. In this case,
just how does coastline expansion or withdrawal work?

The dunes of the coastal belt are composed of a series of beach ridges, each the
final product of a coastal barrier formed initially on the seabed under the
influence of waves. Each barrier has migrated slowly inland, to ultimately be
welded to the coastline. The sandy material that makes up these sediments, was
transported first by the rivers to the sea, and then by marine currents back to the
shoreline. The sand suspended by the waves that reach the shore area is
deposited on the beach, and then partly removed during the next withdrawal. If
the successive wave is very strong, the sediment is completely eroded, and we
are witnessing the beginning of a new cycle. The beach ridges may instead
survive where there is an abundance of solid load of the rivers, and thus of the
sea . In that case a sedimentary sequence is formed composed horizontally of an

alternating series of dunes and interdunal depressions, which reflects the cyclic
¥ . -; '.-.:.::.' i

nature of the processes.
During recent investigations,
the Roman beach has been
revealed in several trenches
excavated for the

Soprintendenza Archeologica
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We have seen how the
sediment load of the river, the
strength and direction of the
marine currents and the force
of the waves in the shore area
are in a delicate balance,

which in the long run can lead

to an increase, to a standstill or

Fig. 5: A Roman beach exposed in
a trench north of Portus

N VIDEO

Fig. 4: Trench wall in the "recent dunes"
of the coastal plain of Rome. The growth
occurred horizontally, in a sequence of

a large bands developing seawards, here

from left to the right

Sl (o a withdrawal of the

. coastline. Thus the intensity of
river discharge and
inundations, determined by
climatic conditions or by
erosion in the watershed,
becomes a potential factor in

the shoreline evolution.

A challenging and unitary

model on the development of the strand plain of the coastal area of Rome over

the last millennia was provided by Bellotti et al. 2011.
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Fig. 6: The main changes of the Tiber river mouth
location during the strand-plain evolution

The seyeralc 1 s
phases of
111

migration of
the Tiber are
recorded by the
different
positions of the
delta cusp. In
the first phase,
from ca. 3,000
b.C. until the
8th/7thb.C., a
cusp spread out
over the entire

area from Capo

Due Rami to the place of the later imperial harbours, and unto the outer margin

of the Stagno di Ostia. The transition to the second phase coincided with the

sudden migration of the Tiber to the south, at first flowing into the Stagno

Ostiensis and later breaking through the dune belt near future Ostia.

With the opening of the channel of Trajan (early 2nd century A.D.) a new

complex system of delta progradation developed, with two river branches active

almost simultaneously (the third phase). The process coincided with frequent
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advance of the coastline was initially slow, then of %eater maﬁnitude: about half
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of the advancement occurred from the 16th century A.D. on. It was calculated
e =t g ;
that the 'ﬁl =

average

progradation
between the
15th and 20th
centuries has
been 7.5
m/year. The

coastline of

1570 A.D. is .
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through the

Fig. 7: Advance of the coastline near Ostia in historical
position of the ~ times; numbers indicate years A.D.

Torre Alessandrina along the canal of Fiumicino and the Maschio di San
Michele along the Tiber.

Although the above-mentioned environmental changes were strictly controlled
by the local conditions, they also reflected rapid worldwide climatic changes. So

the 3rd century A.D. erosion phase reveals a warm climate episode,
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the registration in the coastal belt of Rome of the highest and strongest floods

Cver.

Based upon the drilling data, the aforementioned authors have developed an
interesting hypothesis on the foundation and growth of Ostia: around 2600 years
ago the Stagno Ostiense was affected by a sudden environmental change through
the input of sea water, which transformed the basin from lacustrine to brackish.
This transformation coincided chronologically with the period of foundation of
Ostia according to tradition. We do not know whether the sudden change was
natural or due to human influence. At any rate, the width of the dune belt was
too small to accommodate a real city, as Ostia was later to become. The
hypothesis is that, at the time, it was only an outpost, possibly related to salt
production. The delta advanced seawards very quickly, at an estimated
progradation rate of 5 — 6 m/year, so that by the 5th / 4th century b.C. it was
almost fully developed. The hypothesis is that by then the dune belt was wide

enough to allow the foundation and expansion of the city of Ostia.

It may sound strange, but examples of advancing coastlines are scarce
nowadays. I know of only one expanding beach in Italy, to the south of Grosseto

in Tuscany.



nowmpe The presgnt-day tendeney s igstead an oyegall retreat of the beach. This ds notse g VIDEO CONTACT

much due to a rise of sea level, which has beelgI gnlv-IZ cm in ihle lalstlcentury,

but mainly to the scarcity of sediment transported by the rivers to the sea. This
can be considered to be a condition inverse to the abundance of river bed load

available in the centuries before.

This text has been published under a Creative Commons License CC BY-
NC-SA 4.0 . Feel free to publish it on your websites, blogs... under the
following conditions: You must give appropriate credit, mention the author
and provide a link to this original publication and to the license indicated

above. You may not use the material for commercial purposes.

Notes:
Fig. 2: Modified from www.ostiaantica.beniculturali.it

Fig. 3: Bellotti P., Calderoni G., Di Rita F., D'Orefice M., D'Amico C., Esu D.,
Magri D., Preite Martinez M., Tortora P., Valeri P., 2011, "The Tiber river
delta plain (central Italy); Coastal evolution and implications for the ancient
Ostia Roman settlement”, in the Holcene 2011 21: 1105, originally published
online 26 May 2011 DOI: 10.1177/0959683611400464

Fig. 6: Modified from Dragone F., Maino A., Malatesta A, & Segre A.G., 1967 - Note
illustrative della C.G.1. alla scala 1:100.000. Foglio 149 (Cerveteri).
Serv.Geol.d'lt., pag. 63

Fig. 7: Modified from Bellotti et al. 2011
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ABOUT FORO

We are committed to providing versions of our articles and interviews in several languages,

but our first language is English.

Please visit and like the Friends of Roman Ostia Facebook page, which is our main
communication platform. There you can learn about upcoming events and items of interest,

post your own photos of Ostia or share any stories or general questions you may have.

If you have specific questions about our organisation, questions about financial issues, if you would like to assist in
the production of our online magazine, or if you have specific requests or ideas for content, use our contactform

below. You can contact us in any language!
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