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CROTON 2010 RESEARCH PROJECT
FIELD REPORT

The 2010 field season of the Croton Research Project began on May 1, 2010, after Mrs. Simonetta
Bonomi, Archaeological Superintendent for the Province of Calabria, authorized the erielsiar

to begin its underwater research under the scientific direction of Dr. Domenico Marino. The permit
allowed work from the OId Harbor of the city to La Tonnacaa maximum deptbf 10 meters. At

the end of August 2010, Dr. Marino authorized the egpma of the search area from Punta Cicala

to Valle Perrotta, for a total of approximately 15 kilometers of coastline (Fig. 1). Only the
promontory of Capo Colonna, which falls insid

surveyed.
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Fig. 1: The area surveyed in 202®10. The most important placenames (Croton, Cemetery, Capo
Donato. Irto, La Tonnara, Capo Colonna, Punta Scifo, and Valle Perrotta) are noted on the map.

The main goal of the research was to continue the survey operations beg0@9i collecting

further data to reconstruct the ancient coastline in the area south of Croton, locating both areas of
ancient inhabitation that are currently submerged as well as the remains of shipwrecks, while also
paying attention to the morphology the local coastline. The present report will review the results

of the work done in Croton, presenting the data in spatial order (from north to south), beginning



with the sites found outside of the harbor of the city and ending in Valle Perrotta. Owetatling

archaeological sites already noted since 2005, therat deast17 sites, of which 8 are shipwrecks

locatedat no more than 10 meters demtong only 15 kilometers of surveyed coastlinefact

which underlines the importance of Croton,hitggbor, and the nearby promontory of Capo Colonna

for navigation in antiquity. A list of the results of the work completed follows.

1)

2)

3)

4)

5)

6)

7)

8)

The 2010 survey, conducted from the sea facing the external dock of the Old Harbor of
Croton in the area in front of the -salled Scoglio del GigantgGiant's Rock), located
several welpreserved amphoras and many pottery sherds which seem to indicate a

st
loading/unloading area external to the harbor, which was active in the Roman peridd (fir

fifth centuries A.D.).

New suveys carried out from the sea opposite the Cemetery of Croton have found
additional remains of Roman tiles, bricks, fineware and transport amphorae, at a distance of
180 meters from the coastline. Even if the data is fragmentary, we may deduce thaé we hav
located the remains of a small, inhabited area of the ancient city which is now submerged.
Two shipwrecks have been located close toSbeglio della SirengdMermaid's Rock) and

Capo DonatoThe first ship transported a cargo of Late Roman pottery (ynostvls, cups,

and plates), while the second seems to be thepreslerved hull of a sixteententury
vessel. Three bronze culverines dating to ca. 1550 and bearing the coat of arms of Venice
were found in the same spot in the years before 1987.

The Praviare team created a new site plan of a submerged Greek quarry located in front of
the Irto promontory. The quarry was mapped using a DGPS and a total station, and all the
data was imported into Site Recorder 4 and AutoCad.

A Roman shipwreck dated to theasfisecondcentury A.D., with a cargo of Dressel 2/4
amphoras was sited at a depth of 5 meters cldsa Tonnara

Three alreadknown shipwrecks carrying cargoes of marble blocks, slabs, and column
drums were seen close to Punta Cicala, and at Purfta(Sités A and B). Each ship carried
approximately 306850 tons of marble objects. They are known to have come from Asia
Minor, and were lost in the third century A.D. All the sites are 5 to 8 meters deep.

On the tip of the Punta Scifo promontory, a secquarry of calcarenite blocks and column
drums was found and appears to be \wediserved. A third quarry exists/is evident at Valle
Perrotta. Given the dimensions of the blocks, it is likely that they date to the Greek period.
Few remains of Graeelalic amphoras have been spotted in the Punta Cicala bay, at a depth

of 5 meters.



9) A shipwreck that sunk close to Capo Alfiere was found with a cargo of 10 millstones.

10)Two sites with a high concentration of ancient pottery have been located close to Capo
Alfiere.

11)A prehistoric settlement, on a terrace facing the sea, was spotted in 2010 and dates to the
Neolithic Age.

12)Visual inspection of multibeam targets collected in 2005 with a simple-choyra, at
depths between 30 and 55 meters, confirmed the preseacmofiern shipwreck sunk 1.5
km offshore the harbor of Croton.

13)A new photomosaic of the coastline, from the Old Harbor of CrotMalte Perrottaas seen
from the sea, has been created in order to obtain-cughty pictures of the maritime
landscape o€roton and its surrounding area for future studies and publications.

14)All of the artifacts have been photographed, drawn, catalogued and georeferenced using Site
Recorder 4.

People Management, Logistics, Survey Tools

The 2010 team, originally composed foluir underwater archaeologists. In order to maximize the
efficiency and productivity of a smaller team, special tasks were assigned to each participant based
on expertise and personal interests. While Dante Bartoli directed daily operations, data gollectin
and processing, GIS, dive safety, and public relations, Domenico Liperoti oversaw logistics and
boat maintenance, studied the prehistoric settlement found on a coastal plateau in the Campione
area created the catalog of the Irto quarry, and designeglvadatabase for the findings. Luca De
Santis became the official photographer of the expedition, and put to use his expertise to produce a

photomosaic of the coastline in the surveyed area, along with documentary pictures of all of the

artifacts uncovere(Figs. 23).

Fig. 2: Example of photomosaic of Croton's coastline, from the Old Harbor to the Cemetery.
(L. De Santis)



Fig. 3: Photomosaic of the Capo Colonna promontory. (L. De Santis)

Giovanni Frumusa drew all of the recovered artifacts andrbegtaloguing the pottery for
future publications. Amedeo Brusco, archaeologist and topographer, was hired for two weeks and
provided a total station as well as his expertise in AutoCad drafting in order to ensure greater
accuracy when mapping the subnestgirto quarry. Apart from this, each fieldwork participant
shared the same basic tasks as far as diving, equipment maintenance, and general daily duties.

The base of operations was the house in Capo Rizzuto, 25 kilometers south of Croton, that
Dr. CesareBartoli made available to the ProMare team free of chéfges 45). Every morning at
7:00 AM, the research team drove 30 minutes to Croton's harbor where the boat was docked. Only
the mapping operations at the Irto quarry were done directly from the; sfibother survey areas
were reached by sea.

Figs. 45: The house in Capo Rizzuto, used as base for the operations (left);
location of Capo Rizzuto compared to Croton (right).

All fieldwork costs were covered by ProMare. Mr. Giovanni Albini lod Fondiaria
insurance company covered the expedition's participants with a free insurance policy which was

1
valid until October 3, 2010.The survey tools in 2010 consisted of a ProManmed 6 meter boat



with a 40 HP engine stationed at the harbor oft@rofour groups of SCUBA gear, two Canon
A650 IS digital cameras with underwater housings, one Canon Reflex 400D with-avgiéelens,

two handheld GPS devices (GarntttreX), a Trimble DGPS (one TSC2 controller and two R6
receivers), and a Topcon Totadation. A Sperre drepamera with a SIMRAD 1232 controller was

used to check the targets in deeper water, and an HP netbook (Mini 110 with Windows 7) to record
the camera footage (Figs-9%. Meters, tapeails, and underwater writing tablets completad t

tools deemed necessary for the surveying and mapping operations. All the data has been processec
using Microsoft Word 2007 and OpenOffice 3.1* (text editors), Site Recorder 4 (GIS), AutoCad
2007 (CAD), PhotoShop CS2 and GIMP* (photo editors), VLC* adN@®* (video acquisition,
change, and compression). All the software marked with an asterisk issopeed and freely
downloadable from the internet.

Figs. 69: Images of ProMare's boat, calibration of the underwater camera, theasnepa at wd,
and the DGPS at sea.



Archaeological Results

I) A loading/unloading area outside of the Roman harbor of Croton?

Location: Harbor of Croton
Depth: -3.0£5.0 m

The first area that offered interesting results after surveying was the area fasogaiied
Scoglio del GigantéGiant's Rock), a huge rock that, according to the iconography and maps
available, is the last surviving section of the natural breakwater that has protected the harbor of
Crotonsince antiquity (Figs. 221). The remaining pas of this ancient breakwater are buried
beneath the concrete blocks used to build the modern dock. The 2009 survey had already provided
evidence of amphora sherds close to the mouth of the harbor; thus, in 2010 the entire area in front of
the Scoglio delGigantewas surveyed, up to a depth of 10 meters, starting from the coast and
extending 250 meters offshore, proceeding on parallel swaths.

By the end of the survey, it was ascertained that all of the archaeological finds were located
within a welldefined area, 200 meters long and 70 meters wide. As can be $6gnig no
artifacts were spotted in the deeper, sandy section beyond the reef. It is possible, therefore, to
assume that based upon the presence of transport amphoras and fineware atleat iththe
Roman Imperial period (first to fourth centuries A.D.) was in use as loading and unloading zone for

merchandise, or, alternatively, as dump for broken containers.

Figs. 1011. Location of the Giénf's Rock on a sixteeogmtury portolar{Piri Reis, 15251526),
and as it appears seen from the sea.
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Fig. 12: The Old Harbor of Croton. The pottery sherds seen in 2010 are marked with yellow dots.
Their concentration close to Scoglio del Gigante is apparent.

It is likely that so much anciepbttery survived owing to the high volume of modern boat
traffic, which makes the entrance to the harboilioffts to divers. The low visibility and water
pollution also discourages fish hunters. In addition to the numerous pottery sherds that were
recowered and described in the artifact data sheets, thetestrved artifacts left on the seafloor
are:

1) PortoKR_Anfora (Fig. 13): An almost intact amphora, with missing neck and handles.
Total length: 0.95 m. Foot length: 0.05 m; Body width: 0.25 ngk\ttameter: 0.09 m; Neck length
(fr.): 0.08 m. Possible North African manufacture. Roman Imperial period.

2) PortoKR_Ceramical8(Fig. 14): Upper portion of an amphora with neck, rim, and both
handles preserved. It resembles a Kapitan 2. Height: 0.20Gdth \(andle to handle): 0.22 m;

Handle length: 0.17 m; Handle thickness 0.025 m; Handle width: 0.04 m; Neck thickness: 0.075 m;
Neck thickness at its end: 0.06 m; Rim, thickness: 0.015 m; Distandeandie: 0.025 m; Rim,
external diameter: 0.08 m; Rinmternal diameter: 0.06 m.

3) PortoKR_Ceramica25(Fig. 195: Well-preserved container of globular shape, bearing a
decoration of concentric rings below the neck and on the body. The handles are broken, but there
are clear signs of one of the handle's attaent points. Body diameter: 20 cm; Neck diameter: 4

cm; Inner surface thickness (at the neck): 4 mm.
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Figs. 1315: The artifacts PortoKR_Anfora, Ceramica 18 and 25 immediately after simple cleaning
operations in situ.

A preliminary and quick analisof the pottery allows us to assign a tentative date of the
first to fourth centuries A.D., and a North African and Eastern Mediterranean provenience. The
bottom of the blaciglazed bowl KR1801 (Campanian A or B pottery), the sherd from the neck of
a Hack-glazed patera KR1014, and the blacglazed skyphos handle KRD16 could be more
anciend from the fifth to the first centuries B.C.

In total, 20 pottery sherds have been recovered from the Old Harbor. Giovanni Frumusa
drew nineteen of them, withehexception of KR1®M08 and KR1813 (small handles aommon
ware) owing to the lack of diagnostic features, and kB16 (handle of a blaeglazedskypho}¥
owing to its fragmentary condition. Photographs and data sheets were deemed sufficient to
documenthese artifacts. A selection of the drawings Mr. Giovanni Frumusa made of the most
diagnostic artifacts follows:

Black-Glazed Pottery and Sigillata Earthenware

=" L/

KR10-001 KR10-014

i Y=

KR10-012

Amphoras
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KR10-010 KR10-011

KR10-018 KR10-004 KRDD5
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II) A submerged settlement in front of the cemetery?

Location: Cemetery
Depth: -3.0 m

The 2010 survey reaffirmed the importance and extended the area that was of archaeological
interest in 2009. This zone appears to be greater in size and and stretchesffgttbee than

previously known. Pottery sherds and Roman tiles, heavily cemented amongst the rocks are found

up to 180 meters out to sea, as compared to the 70 to 80 meters previously noted (Fig. 16).

3 X

Fig. 16: GIS image showing the areas with thedstgoncentration of pottery found in 2009 (green
dots), and during the 2010 season (yellow dots).

Given that the cemetery was located within the ancient walls of Croton and that the sea level has
risen by approximately 5 to 6 meters since the Grémoan period, it is possible to conclude that

the pottery tiles and sherds discovered came from a sector of the ancient city which facedl the sea
an area henceforth entirely destroyed by erosion. Only the base of the small cupXRifs been
recovered fromhe area; all the remaining archaeological items have been &ftl. A list of the

most remarkable artifacts follows:

14



1) CimiteroN_Tegolel(Fig. 17):Four tile fragments, heavily cemented to the rocks.
Numerous pottery sherds were found scattered arthendrea.
2) CimiteroN_Tegole2(Fig. 18): One tile, fragmentary. Dimensions: 21 x 8 x 2,5 cm.
Numerous pottery sherds were found scattered around the area.
3) KR10-021:Base of small bowl. Wall thickness: 0.4 cm; Foot height: 0.4 cm; Foot
width: 4 cm; Height (f): 2 cm; Width (fr):5.7 cm.

3 ,J.,' # &

Figs. 1718: Remains of tiles and bricks found in front of Croton's cemetery in 2010.

[ll) The Scoglio della Sirena and Capo Donato Shipwrecks

Location: Scoglio della Sirena, Capo Donato (near the Irto promontory)
Depth: -4.52.0 m

During the mapping of the quarry, Dr. Domenico Marino reported the existence of a shipwreck with
a cargo of Late Roman Imperial pottery located a few hundred meters offshore from the rock known
as theScoglio della SirenéMermaid's Rock), arsolated rock in the middle of the sea 320 meters
offshore from the Irto promontory. Thanks to the GPS coordinates he provided, the cargo of pottery
was easily located and two SCUBA dives were carried out to verify the total number and state of
preservatia of the artifacts. A third dive was performed to survey the hull of a possible sixteenth
century shipwreck, already noted in 2009, which was submerged at a depth of only 2 meters, 70
meters offshore from Capo Donato.

The Scoglio della Sirenaeafloor igocky, and the remains of plates and bowls are

completely cemented to the rocksaddepth of 4.5 meters. In the area with the highest

15



concentration of artifacts it seems that the cargo, apparently composed of plates and bowls piled up,
still retains theaectangular shape of the box or hold area in which they were stored. Due to the
shallow depth of the wreck, the pottery not cemented to the rocks was most likely looted in the past,
as well as the amphoras that, in theory, should have been part of thel¢cargresence of this

shipwreck in the quarry area is important since it provides a certain marker indicating where the sea
came in antiquity.

The pottery is spread over an area of ca. 9.60 x 6.60 meters, with its long side oriented to the
east and thehort side to the north. It may be possible to conclude that the ancient merchantman,
probably a rather small ship approximately 15 meters long, was sailing along the route connecting
Croton to Capo Colonna when it sank. The plates are still piled orp @i the other, heavily
cemented, and many of them have been cut in a half by looters who seem to have visited the site in
the past. The pottery appears to date to the Late Roman Imperial period (second to third centuries
A.D.), and to be of North Afriaamanufacture (Figs. 120).}

Figs. 9-20: Remains of plates cemented to the rocks.

Close to Capo Donato, a dive was undertaken on a possible sixteatdiny hull, already

identified in 2009, to get an idea of its state of preservation. Eventthbadallast covers and
protects the hull, its remains have been attackadrego navalisThe shallownessfdhe 2 mdeep
wreck exposes it to winter storms that yearly erode what is exposed of the wood (Fig. 21). One
majolica sherd, tagged as KR0Q2,found at the western end of the site, was retrieved and brought
to the museum at Croton. It is decorated with white, yellow, and blue enamel (Figh22rchives

of the Soprintendenzaontain contains a record describing three small pieces of nallahart

found in the sea opposite the Casarossa Hotel (Capo Donato) in the years beféfehtyaire

1 Medaglia 2008: 989.
2 Domenico Marino, personnal communication.
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bronze culverins bearing the coat of arms of the Republic of Venice and tentatively dated to 1550.
Their average length is 1.54 meters and the diametdD meters. It is likely that they came from
the Capo Donato shipwreck. (Inv. N. 34589, 34590, 34591)

. e T T

KR10
022

Figs. 2222: The Capo Donato shipwreck and the majolica sherd found at its western end.

IV) The Greek Quarry (Irto)

Location: Irto promontory
Depth: 0/-4.0 m

During the summer 2009, 34 blocks and colestinams visible in the sea facing the Irto promontory

and beach were georeferenced using a handheld GPS and their dimensions taken. An article was
then published ifFold&r, the online magazine ofi¢ Italian Fine Arts BurealiThe exact position

and orientation of the finds still needed to be determined, an operation that was completed in 2010
using a Trimble DGPS to map the items located on the beach, as well as those at a maximum depth
of 1.5 metes. A Topcon Total Station was also employed to measure the blocks and -@blums

located at depths of 1.5 to 4.0 meters (Figs22B No other finds at greater depths were noted,

providing a clue to the change in sea level of e@.ndeters since 2,6.C.

3 Marino, Bartoli, Corrado, Liperoti, Murphy 2010:23.
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Figs. 2324: Use of a DGPS and Total Station at sea.

From a technological perspective, the 2010 experiment of employing two different types of
instruments to test the pros and cons of each system when applied to the same underwater site
proved to be extremely useful. On the one hand, the DGPS was the easiest and most accurate tool to
use, but its application in a marine environm
37,000) and electronic components. The total statiorihe other hand, due to its low cost and the
structural simplicity of its reflecting prism, was found to be more adaptable for mapping the most
submerged items in the quarry, once the prism was mounted on a cheap, 4l5mgetextensible

aluminumpoldbought for U4 10 at a painter's shop.
At the conclusion of the mapping operations, the advantages of a DGPS as compared to a

total station can be summarized as follows:
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