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Fig. 1  The extension of the harbour basin of Claudius, 
with in black the exposed part of the moles and in red 
the “hidden” parts; a dotted line indicates the Roman 
coast.

By Tonnie Huijzendveld (Arnoldus)

Geoarchaeologist

The two breakwaters

Pope Pio II in his Commentarii1 (16141) wrote: “Emperor Claudius built a harbour protected right and left by jetties, with a mole at the 

entrance where the sea is deep.” The harbour basin of Claudius is located about 2 km north of Ostia, near the Roman town of Portus 

Construction commenced in A.D. 42 and was completed by Nero in the 

year 64. On the occasion of the inauguration, the emperor authorized the 

production of a series of bronze coins depicting details of the port on the 

reverse. The harbour of Claudius is depicted in great detail, with 

merchant ships floating in the sea, the two breakwaters curving on either 

side of the coin, and the sea entrance with a central lighthouse and 

statue. 

Even today, part of the southern 

breakwater is preserved, but it is 

hidden under the Tiber embankment. 

The landside part of the northern pier, 

instead, is well exposed at the surface 
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Fig. 2  Nero’s coin showing the 
harbour basin of Claudius; 
the sea is on top of the image, 

north is to the right.
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Fig. 3  Part of the northern mole of the harbour of 
Claudius exposed behind the Museo delle Navi of 
Fiumicino; photograph Gerard Huissen..

and visible over a length of ca. 750 meters along the Via dell’Aeroporto di Fiumicino and behind the 

Museo delle Navi . This stretch was excavated on the occasion of the construction of the new airport of 

Rome in the 1960’s. 

Further to the west no traces of the breakwater can be seen at the surface level. In fact, trenches 

excavated under the auspices of the Soprintendenza Archeologica di Ostia uncovered no remains of this breakwater, even at the depth of 

several meters.  

The disappearance of this breakwater is due to the strong growth of the 

dune belt in historical times, particularly in the last centuries. The moles 

of the harbour of Claudius were covered by sandy sediments (see article 

on the coastline of Ostia), and the real size and orientation of the 

harbour basin were forgotten for centuries.. 

A forgotten outline

Let’s get a short historical overview of how the basin of Claudius has 

been depicted. 

In the images of the 16th and 17th centuries the basin was always 

(correctly!) shown to be wide, delimited to the north and south by 

breakwaters curved toward the western entrance, where the lighthouse island was located.

Fig. 4  Reconstruction of the harbour basins of Claudius and Trajan by Antonio Labacco 155267, tav. 29. Distances are indicated in 
“canne romane” (1 canna = ca. 2,234 m). The orientation is EW inverted.

But from the first half of the 19th century we begin to see plans of the harbour showing a much smaller basin, and with the central axis 

rotated 90 degrees towards an entrance in the north, and with the lighthouse to the left of that entrance. 

This mistaken reconstruction has been unfortunately preserved even in recent publications   
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Fig. 5  Erroneous reconstruction of the harbour basin of Claudius, 

with a reduced size and a northern main entrance
3
. 

Fig. 8  Reconstruction of the outline of the piers, the lighthouse 
island and the entrances of the Claudian harbour, based upon 
drilling data collected between 2004 and 2007.

The cause of this misinterpretation is almost certainly the sheer 

magnitude of deposits which covered the structures during the 

coastline advancement of the last centuries. 

From the 19th through the first half of the 20th century, this 

wrong reconstruction was generally accepted. In the 1960s it 

was called into question specifically by Castagnoli and 

Giuliani
4
. Aerial photographs, among other things, led these 

scholars to return to the former hypothesis: a large EW oriented 

basin. 

But even then the size of the harbour was underestimated, as 

was later discovered. 

Return to a former idea

Only in the last decade a series of deep drillings (Fig. 6) have confirmed, without a doubt, that the basin is indeed eastwest oriented and 

that it juts out farther into the sea than previously suspected: the distance between the inland margin (Monte Giulio) and the lighthouse 

island is about 2 km. 

Remains of structures were encountered in the drillings 

executed between 2004 and 2007, only from a depth of several 

meters on, being covered by dune and marine sediments (Fig. 

7). The buried remains of the lighthouse island and the final 

parts of both piers are located to the west of the Viale Coccia di 

Morto of Fiumicino. The extremity of the southern breakwater 

is under the Leonardo Da Vinci Rome Airport Hotel (a former 

glass factory) along the Via Portuense, and the lighthouse island 

is below the junkyard to the north of the Via della Foce Micina 

opposite the Via dei Capitoni. 

The modern reconstruction shows two protruding moles and a 

lighthouse island, separated by evident entrances
5
.  A third, 

narrower entrance (probably only a channel) was demonstrated 

to exist between the northern pier and Monte Giulio6. It is very 

interesting that the various distances indicated by Antonio Labacco7 map of the 16th century turned out to be approximately correct (see 

Fig. 4). 
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Fig. 10  One of the over 20 images of the lighthouse known 
from Ostia and Portus (mosaic in statio 46 on the Square of 

the Corporations, Ostia)8

Fig. 9  In red lines the outline of the Claudian harbour overlain on a digitally stretched image of the fresco of A. Danti of 1582 
(Vatican Museum).

The collected data have also been overlain, as well as possible, on a (digitally stretched) image of a fresco of A. Danti of 1582 which 

demonstrates not only the reliability of this fresco but also the visibility, at the time, of the remains of the lighthouse island and the mole 

extremities still in the sea, before their burial by the sediments of the advancing coast. 

Contemporary writers confirm the visibility of the ruins of the 

lighthouse 
8
 in the sea. Giuliani mentions Biondo Flavio, who 

on that subject writes in 1558: “We still see a good part of this 

tower standing, although there is not much left of the marble 

with which it was covered" 9. But it is Pio II, writing in 1614, 

who conveys the most useful information: “There are still 

traces of this tower which can be seen from far out at sea. 

Everything else has perished utterly." 
10

Two different stretches

In the drilling cores executed along the outer stretches of both 

piers, no hydraulic mortar was encountered, only large blocks of 

basalt and lithoid tuff embedded in coarse sand, forming a ridge-

like rubble mound with a base width of at least 60 meters. This 
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Fig. 11 – The main stone types composing the rubble mounds 
of the moles and lighthouse island: from left to right: basalt, 
red lithoid tuff and the same blackened from long immersion 
in sea water.

Fig. 12  The western extremity of the exposed part of the 

northern mole, view to W
16

suggests that the mole was constructed by piling stones on the 

seabed, which lines up with Pliny the Younger’s description of 

the construction of the harbour at Civitavecchia
11

: “The left arm 

of this port is defended by exceedingly strong works, while the 

right is in process of completion. An artificial island, which 

rises at the mouth of the harbour, breaks the force of the waves, 

and affords a safe passage to ships on either side. This island is formed by a process worth seeing: stones of a most enormous size are 

transported hither in a large sort of pontoons, and being piled one upon the other, are fixed by their own weight, gradually accumulating 

in the manner, as it were, of a natural mound. It already lifts its rocky back above the ocean, while the waves which beat upon it, being 

broken and tossed to an immense height, foam with a prodigious noise, and whiten all the surrounding sea".

In the westernmost drillings the base of the northern breakwater has been found at a depth of 15-16 meter from the surface. Furthermore, 

it was found that the level of the sea bed directly beneath the structure is deeper than the surrounding area, with a difference of up to two 

meters. We may presume that this is due to the weight of the stones sinking into the soft sea bottom, a process that may have started from 

an early phase of the construction on. 

But there is more. De Graauw
12

 shows how modern, looselypiledup breakwaters undergo a lowering of the top and a widening of the base 

due to wave action, transforming it from an emerging into a submerged mole. This usually happens in a later phase. 

The gradual sinking of the base and lowering of the top of the rubble mounds, combined with the accumulation of sandy sediments due to 

the changing coastline, helps us to understand why the top of the remains are found several meters below the surface. We must also keep 

in mind that when the  remains were first revealed in the waters close by the advancing coastline, people may have taken stones away 

from the moles for reuse elsewhere.  

As noted above, even today the inland part of the northern 

breakwater is well preserved. Testaguzza has given us an 

elaborate description of the structure. It is composed of several 

stretches made with different construction techniques: whole 

square blocks or mixed layers of concrete, tuff stones, brick 

fragments and mortar. 

It has been shown that the western extremity of this construction 

rests upon a sea bed at a depth (in Roman times) of about 7.5 

meters13. This inland stretch was probably constructed, 

according to the indications of Vitruvius, with wooden 

formworks filled with hydraulic mortar and stones , eventually 

resting on top of a rubble mound. It would have been built out 

from land, using lorries moving over the top of the pier above sea level15 . 

The most recent drillings, executed within the Airport of 
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Figura. 13  Concrete reinforced with timber, a construction type 

possibly used for the exposed part of the northern breakwater
14

Fig. 6  A deep drilling in action over the pier remains (2005).

Fiumicino on behalf of the Soprintendenza Archeologica di 

Ostia, are confirming the direction and base width of the 

“hidden” part of the northern breakwater as hypothesized earlier 

by Morelli et al. 

Our current hypothesis explaining the difference in preservation 

of the two stretches of the northern breakwater of the harbour of 

Claudius is a difference in construction technique: the inner 

stretch made from caissons filled with hydraulic mortar and 

stones, against the seaward part made only of stones loosely 

piled upon the sea bed. The abruptness of the transition between 

the two stretches, proven to occur at a distance of less than 50 

meters, is one of the arguments in favour. 

But not everything is resolved and understood, e.g. why didn’t we find, at least up to now, any traces of the arches indicated on the coins 

along the northern pier? 

This topic will be discussed in a next contribution.. 
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Fig. 7  The drilling data collected until 2007 and their interpretation 
overlain on a photo mosaic of 1911; red diamonds indicate structures 
encountered in the drillings; the NS road is the modern Viale Coccia 
di Morto..
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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.
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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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