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Abstract

Maritime trade has always played an important ialéghe Roman economy. The
growing numbers of Roman shipwrecks that are ydatind are the evidence of this
activity. Amphorae are a part of this large-scakehange of goods as they are
particularly made for sea transport. There aretéirdns on the available data due to
confusing amphorae typologies, the lack of infoiorain unexplored areas and bad
or non-existing publications. However, the gen@rgiression is that the known data
from shipwrecks indicate similar patterns in ecogams the archaeological evidence
of land sites. The shifting centres of economicalgr are reflected in the origin of
cargoes of contemporary shipwrecks. The data st linked with the information
derived from ancient texts. The known navigatiomaltes of the vessels have been
derived from these texts and they can be linkedl tiné frequency of shipwrecks and
the origin of their cargoes. But the archaeologdatia has to be handled careful as
maritime routes and trade were rather complex amgkendent on many external
factors.



l. Introduction

The archaeology of shipwrecks has shed new lightheneconomy of Classical
Times. It gives us a clearer impression of the igwe of food trade. Combined
with literary sources, it confirms the large scalle sea-borne economic activity.
During the Roman Empire the economy changed fr@redominantly agricultural to
a more complex, trade based industry (Garnsey &0&F). Commodities from the
whole empire and its neighbours were shipped anshlynarought to Italy, more
specifically Rome. This vast amount of traded golbdd a huge diversity. Some of
the cargo was perishable and no trace of it is @tihers can still be found in ancient
shipwrecks. One of the more obvious remains arehanae, which are a distinctive
type of big jars. They were used on an enormoule stad although amphorae can
break, the ceramic itself is almost indestructiBimphorae were a result of a further
specialization of the sea trade and were specdsleloped for a wide variety of
contents. The information of the amphorae providesvith a determination of the
production centre and a probable dating of the w@em this information help us to
determine the exchange mechanisms of maritime fradatiquity? Are we able to
tell something about the routes used by the ve$selsoking at the composition of
the shipwreck’s cargoes, as those navigationalesowtill help us in the further
understanding of the trading mechanism of the RoREraf? Do the changes in Roman
economy and trade, which can be found in the aatbgial record of land sites, also
reflect in the wreck sites? The main aim of thiseaach will be to look at the
information that can be derived from the amphoralaok at their contributions and

limitations in the research of maritime trade.



Il. The role of ships in antiquity

In our modern times with rapid transport by airglanor motorised transport on
highways, we easily forget the importance of mamgtitransport. Until the i
century, ships were the largest and most compldkiesn made by man. They
reflected not only the latest technological en@sirof a civilisation, were the way to
transport cargoes par excellence. Cities locatéideatea had enormous advantages as
they had the potential for bulk transport at refkiy low costs and the possibility of
vital import of grain in case of famine. Gregory Mazianzus already realised this

advantage in Antiquity:

Gregory of Nazianzus (Fulford 1987):
“Coastal cities supported shortage of corn withoutimdifficulty as they can dispose
of their own products and receive supplies by sealnland is there no means of

disposing of what we have or of importing what aek/

Cost was probably the primary incentive to senddgoby ship. It was cheaper to
transport grain from Tunisia to Rome than to tramsthe same quantity 80 km over
land (Garnsey et al 1987). Research on the “PraietBf Diocletian” indicates that
inland waterways cost 4.9 times as much as sespiain Land transport cost between
28 and 56 times as much (Peacock 1978). Howewverhitih cost of land transport
cannot on its own explain the decision of longatise transport by ship. In practise
economic or political factors and the risk factatl Wwave determined the choice of
route as the availability of transport, informatiand trader organisation (Hopkins
1980).

Speed was an essential advantage of transportebytdeok a ship up to 30 days to
sail from Marseille to Alexandria, while the jougnen land took four times as long.
Another reason was safety. Fragile items such #srgamr amphorae were at constant
risk due to shocks in carts. In ships the breakags restricted to loading and
unloading the cargo. The disadvantage was thas simly could sail from March until
November, as the sea was too dangerous duringniuinéeand there was the obvious

possibility of wrecking.



Rome was the centre of the Roman Empire and wadirthedestination of many
goods. There was a market with the most exoticlaxarious products for a limited
group of wealthy civilians (Meijer et al 1992).

Aelius Aristides, “To Rome” 10-13 (Meijer et al 189

“... Here is brought from every land and sea all ¢treps of the seasons and the
produce of each land, river, lake, as well as ths af the Greeks and the barbarians,
so that if someone should wish to view all thesagth) he must either see them by
travelling over the whole world or be in this citySo many merchant ships arrive
here, conveying very kind of goods from every meaplery hour, every day, so that
the city is like a factory common to the whole leait is possible to see so many
cargoes from India and even from Arabia Felix...Ytarmlands are Egypt, Sicily,
and all of Africa, which is cultivated. The arrigahnd departures of ships never stop,
so that one would express admiration not only lher harbour, but also for the sea...
So everything comes together here, trade, seafafargiing, the scouring of mines,

all the crafts that exist or have existed and ladlttis produced and grown.

But the demands of the rest of the population famg and other basic goods, such as
clothing were huge. They were so large that theylccanot be met from Italian
sources alone and the market of Rome had to bdisdpgpmm all parts of the empire

mainly by sea transport.

Grain made up the biggest part of ancient cargondgtee biggest supplier was North
Africa. Oil and wine were besides grain the importaommodities in the ancient
international trade. Wine was produced in sevelatgs in the Aegean and Western
Mediterranean. It was exported in large quantitvél amphorae or dolia to places —
such as Rome or Athens — where the demand for wasetoo great to be satisfied
by the local vineyards. Oil was brought in huge ams to Rome from Africa and
Spain. There were also other goods, which wereettad bulk. Metal, building
materials such as marble and wood, salted fistnum or fish-sauce, fruits, tiles,
ceramics such as tableware or lamps, ivory, pugpé&es, even wild animals and

slaves were widely used and traded in antiquity.



The cargo ships also transported passengers. Temvelent down to the waterfront
and asked around until they found a ship schedudeshil to their destination or at
least at a port along their line of travel. An exdenis Alexandria, which was a great
centre not only those who wished to sail from Egypit also from the Levant. The
passengers who wished to travel to the West folibthe coast down and waited the
sailing of the corn fleet (Charlesworth 1970). THeet carried passengers often in
great numbers. There was only one known route, dextvBrinisium and Dyrrachium
(Map 1), on which vessels were used exclusivelytliertransportation of passengers
(Rougé 1981).

1.  Conditions of navigation in the Mediterranean

Sailing has always been directly depended on theaed meteorological conditions.
These conditions will not only have their effect d¢ime direction of different
navigational routes to be used, but they will ajgday an important role in the

restrictions of navigation and thus influencingmmmy in general.

The Mediterranean tides and currents are fairlyknaeal affected navigation only in
certain straits, channels or ends of the deepGasspn 1995). On the other hand, the
speed of sailing ships in antiquity was largely efegent on the weather, more in
particularly the direction of the wind. The Meditmnean basin is not always a calm
and sunny environment; unpredictable winds can enigdappear and are sometimes
very violent. Because of its geographical positiven Mediterranean knows during the
year two major, opposite atmospheric systems (Pobh®)y7). In summertime, the
weather is controlled by anti-cyclone, which pre@sdyood and stable weather, ideal
for sailing (PIC). The winds are stable and comgdly from the north-west. In
wintertime, the Mediterranean is swept by numerdapressions, which provoke
unstable weather not suitable for sailing.

This is why sailing was a seasonal activity norgnadistricted to the summer months
when the weather conditions were stable and whemwtinds were predominantly
northerly. Outside this season — during the wimtenths — sailing was reduced to a

minimum, such as carrying vital dispatches, urgamiplies or military movement and



ports went into hibernation to wait for the sprifRpmey 1997). This was not only a
matter of the severity of winter storms, but al$eisibility. The cloudiness and scant
daylight makes navigation difficult and the mistilsethe cliffs, headlands and
mountains. Vegetius wrote about the different mision which navigation was

assumed to be safe.

Vegetius, “Epitome Rei Militaris” IV.39 (Meijer etl 1992):

“From the sixth day before the calends of June [2F]Muntil the rising of Arcturus

[24 September] navigation is believed to be saferonFthen up to the third before
the ides of November [11 November], navigationnisautain... From there until the

sixth before the ides of March [10 March] the seas closed.

During the sailing season, the Mediterranean knegslar winds, which are blowing
prevailingly from the north-west. This determinedajor navigation routes by
favouring certain directions and restricting oth@vkp 2). The best known of these
winds are the Etesians. Pliny said that those wbid# for 40 days from the same
directions (Pomey 1997). It came from the nortlithe Aegean and from the north-
west in the rest of the Eastern Mediterranean (Me@inean Pilot V). This northern
wind blows 80% of the time (Casson 1995). The common of the wind direction
and the restricted sailing season gives a defpatéern to ancient seaborne activity.
Ancient square-riggers were designed for travelitilp the wind. Voyages from the
north to south could profit from these prevailingrtherly winds in the summer
months. The voyage from Rome to Alexandria waseratfuick and easy, but the
return voyage was slow and troublesome. In conti@ghe journey from Rome,
which took up to three weeks, the return trip topkto three months. Crossing in the
opposite direction took much longer as it was mmsible for ancient square-rigged
ships to sail much closer to the wind then seveantpqCasson 1995). This close-
hauled course meant that they had to tack oftesatbagainst the wind (Casson
1995). The only possible westward voyage was spidinh night — when the wind
dropped — or hugging the Syrian and Asiatic coaghg vessels could use the local
breezes (Charlesworth 1970). But most ships salgside the season of the Etesians
during the first weeks of august or the first weekSeptember. As a result the ships,

which sailed from Alexandria, could do no more the round-trips if they were



lucky enough to have a quick turn-around at eidmet. Most ships probably managed

to do just one.

Regional winds — such as the Mistral, Bora, Melt&mpcco — are numerous and
well known in the Mediterranean (Map 2). They pldyan important role in trade
routes, as they could facilitate certain crossibgsallowing the ship to navigate
against the reigning wind direction. However, tmpnedictable and violent character
of these winds makes them sometimes very dangeiithey were sometimes the
reason that ships had to tie up behind islandsausecthey couldn’t beat against the
violent breezes. Finally, the local land winds assted with the sunrise and fall were
a considerable help to the navigation and in tkierdg frequently used in antiquity.
They helped the ships to sail in and out the hadjoestablished the departure or
arrival times and helped to round difficult cap€smbined with regional winds they

allowed the ships to sail against the dominant wdimelction.

IV. Archaeological data

Parker said that ancient wrecks can teach us mumutamaritime cultures,

economical and even political and religious backgds of civilisations (Parker 1992
b). But this information needs to be retrieved frima evidence that remained in the
wreck sites. This is why this chapter will deal abthe specific archaeological data

that can be retrieved from shipwrecks:

A. Ships

The typical ancient merchant ships were sailingskith a length 8 and 40 m and a
width between 5 and 10 m (Meijer 1990). Parkerseegch indicates that the most
common type of merchant ship had a capacity of I@phorae or 75 tons and was
15 to 20 m long (Parker 1992 b). There is a tengémcthe ships to become smaller
in the Late Roman Empire, but there is no reasdoetieve that those smaller ships

were not seaworthy (Parker 1992 b).



The tonnage of the merchant ships in antiquity wasable. Especially the coastal
vessels were very numerous and the capacity o theats varied from 10 — 20 tons
for small vessels under 15m of length to 50 — 6&tavhich were about 20 m long
(Pomey 1997). In spite of their small capacity, savhthose vessels were capable to
navigate around the Mediterranean. These ships wssd for cargo that required
rapid transport. As propulsion they were almost pletely dependent on oars, the

square sail being used only under very favouratiaitions (Meijer et al 1992).

In the ancient texts vessels with a capacity 00@0modii or 70 — 80 tons were the

smallest ships allowed to carry the food supplyRome and enjoy the benefits that
this status brought. Those vessels are the smalfiésé medium class transport ships.
Most ships of this class have a capacity of 158.tdiney are mentioned regularly in
the ancient texts and they probably take up mostefessels for long-distance trade.
These larger vessels used the oars only when egterieaving a harbour. They were
real sailing ships and were used to transport tibps, passengers or cargo,
particularly cargo that required rapid transpottheiile are many types of merchant
galleys known, though their names were probablyl wgigh as little precision as in

our modern world (Casson 1994).

- Actuaria: certain kind of oared galley

- Akatoi: vessel used in open water as in rivers

- Keles/Celox: ship built for speed, carrying disp&s or passengers
- Lembus: Little fishing boats or river crafts

- Cercurus: oared cargo vessel of substantial size

- Cybaea: cargo galley

- Phaselus: transport of passengers rather than cargo

The biggest of these merchant vessels were songetimee then 40 m long and may
have had a capacity of 300 — 400 tons (Meijer 198Xpmples are known from
underwater excavations of the wrecks Isola dellerédi, Albenga and Madrague de
Giens. They were callediuriophoroi(Pomey 1997. De Donato 2003), which literally
translated means carriers of 10,000 amphorae. T$t@pe did not need to remain
close to the coast, nor did they require specidbdwa facilities, which made them

excellent to use on most of the sea routes.

10



A special type of vessel was the so-called supagtiter with a capacity of more than
1.000 tons. They were only used to transport exwealt cargoes — like the Caligula
obelisk — or theannonagrain supply for Rome. These vessels could onthanin
the largest harbours such as Ostia, Alexandriajo8ini Massilia, Carthage and
Piraeus. The Isis was such a large grain ship.doudescribed it when it took shelter
in the harbour of Piraeus. It measured 120 cubits5om in length and from deck to
bottom 43 cubits or 13 m. It capacity was probayund 1200 tons, which fits the
description of these ships in the ancient texts$Ga 1994).

B. Cargo

On monuments of the Roman period can be seen #ngb avas rarely carried on
deck. The deck of the ship was normally reservedpassengers and crew (Rougé
1981). The ships carried a wide range of size arahgement of cargo in their hold
and amphorae were the containers of the antiquityransport a wide range of
foodstuffs from liquids such as oil, wine, fruitgrum, defrutum (Parker 1984) etc...
but other ceramic jars, glass bottles, basketselsasand sacks must have been used to

transport goods.

Pomey divides the different objects found in shigeks into three main groups
(Pomey 1997):

- The main cargo
- The secondary cargo

- The ship’s fitting or crew’s possessions

The main cargo is the primary reason for the dastn and vindication of the
journey. The secondary cargo consists of goodswhbatd not justify the journey, but
will increase the profit because it fills up the mgnspaces in the ship’s hold. The
word “piggy-back” is given to these small amountscargo found a long distance
from its origin (Parker 1990 b). The shipper wopldbably have been interested in
an increasing secondary cargo. Most of the corgnaetre not concerned about this

and it meant an additional profit for the shipgewould explain some movements of
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especially pottery, but the evidence of shipwreeksls against this view of trade. It
seems to be normal for Roman ships to make up godaom a variety of sources
(Figure 1). The other objects are of a practicasom like the rigging or goods or
personal goods of the crew, which will lighten Ide board.

Figure 1: Cross-section of the shipwreck “Cabrera C” (Pon@§7t p 126)

Most of the times, amphorae are the main cargoedtialy when there is only one
type of cargo found, 75% of the time it is amphof@arker 1992 a). This is mostly
due the bad knowledge/exploration of the site. Thegue form of the amphorae
makes it easy to recognize, even by laymen. A cafdites is denser and not so easy
to spot. However, if multiple cargoes types arenfbin a shipwreck, the percentage

of amphorae in the total consignment is rather (Barker 1992).

| divided the cargoes into the amphorae, doliaaroécs — all kinds of pottery—,
stones, sarcophagi, tiles, metal and glass (Apme2idil only used the wreck sites or
reports that had a reasonable good identificatioanophorae types. Some reports
only vaguely mention amphorae as Roman or Byzaniihes information cannot be
used in research. The division of the ships inedéht periods is based on the date of
sinking presented by the researchers who excaviditedwrecks (Appendix 3).
Because of this date, the information of a paréicship can be used in more than one
period as the assumed data of the wreck coversrelift periods. For example: there
is a shift of economic importance from Spain toiédrin the & century AD. So |
divided the information into a Spanish period, befa00 AD and an African period,
after 200 AD. This means that the information ofgogs from ships like Capo San

12



Alessio — 100 to 300 AD — will be used in both pel$, as there is no possibility to

conclude if this data can be put in one particplmod.

C. Stowing

Cargoes of vessels were carefully stowed to prebesaking and shifting of the
cargo. The goods in the hold were arranged acaptditheir weight and type. Heavy
goods such as metal ingots were loaded at theofaibe hold and lightweight goods,
such as pottery, were usually stowed on top oftthe cargo and fore or aft of it. At
La Garoupe A, the amphorae were stacked on topefdblia and in Dramont E
slender amphorae were placed between fatter, lamges. Some shipwrecks have
empty spaces in their holds, whether this becauseship was this empty or there
were perishable consignment on board is hard &rakte. Complementary or space-
filling goods are mostly on top or at one end & thain cargo (Parker 1992 a).

Grain had no uniform manner to be stored in thel htl was carried in baskets,
leather sacks atupae which are large, wide-mouthed earthenware va3asmore
often it was probably transported loose. Precastisare necessary to avoid shifting
during the voyage. The cargo hold was probably déi@i into a number of
compartments separated by bulkheads. This methad pn@bably used when the
cargo belonged to different owners or when it did consist exclusively of grain.
Potteries, like amphorae, were piled on top of eatifer on layers of straw or

dunnage, but pottery could also have been traresphartcrates or baskets.

The amphorae were set upright in superimposed a@edscould be stowed from one
layer to nine layers in super freighters like AlpanEach amphora was placed with
its pointed bottom into the open space around #eksof the jars in the tier below
(Figure 2).

13



Figure 2: Theoretical reconstruction of the amphorae stowinthe “Madrague de Giens” (Pomey
1997: p 149)

In many cases the cargo was stowed on a layerushiaood, heather or vine twigs.
The stacking of the cargo was so carefully thatimimum of dunnage was needed.
This dunnage of twigs and branches kept the jashioned against each other and the
hull and can sometimes been found in excavationsvigicks. But in case of
amphorae, the points of the bottom row were sonetiget in sand or pebbles —like
Cap Gros C —, which was also used as ballast.

D. Amphorae

Amphorae are the ancient equivalent of the medibaatel or modern steel drum
(Casson 1994). The ancient authors did not givengoh attention to pottery, but the
references that do exist emphasise the amphoraidlm as a transport container
(Tomber 1993) specially made for seaborne comméncthe Mediterranean where
wood was relatively scarce and expensive, claygatsnot barrels were the shipping

containers par excellence.
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The pair of handles set vertically opposite onetlagronear the rim gave this jar its
etymological name, which means “carried on botlesidA fairly narrow mouth and

neck bulge into a more or less cylindrical bodyjaliitapers to end in a point or small
flat bottom. They were sealed with stoppers ofdfickay or cork. Generally speaking
amphorae are around 1 m high and they have a ¢gapgaativeen 20 and 40 litres.
This does not count for the mini amphorae foundome shipwrecks or the huge

dolia with a capacity of up to 4000 litres.

A typology of amphorae is not easy to make, as tleeyain individual products of
artisans who may work quite independently (Parl@921b). Amphorae were made
differently according to time and place. Each radiad a different shape and, as time
passed, certain features were subject to chandes.rdplacement of one amphora
type by another probably reflects a change in afjtical practice or economy. An
example is the appearance of Class 10, which phphbaftects a general contraction
in the export of Italian wine (Paterson 1982). Buen within a single shipment of
amphorae, probably made in the same area or eves gattery, there can be a wide
variation of profile and size. Nevertheless certaioad divisions of forms are widely
recognized by archaeologists (Appendix 1). Theviddial characteristics of the can
also give indications of the time period. Formshswas Class 25 are definitely
attributable to a certain region — southern Spairard a broad period of time. In
contrast to the ship’s hull and other perishabledso such as grain or fruits, fired clay
of the amphorae is nearly indestructible. So theplmrae can tell us, with

reservations, the place of departure of the shippamts it visited on its journey.

| am using the typology made by Peacock & Williatvecause this is a broad,
comprehensive typology with fabric descriptions arker information (Peacock &

Williams 1986). But even this broad typology does cover every form of amphorae
that has been found in the shipwrecks. That is Whlso use additional typologies
from Keay, Dressel, Panella. A lot of reporting amphorae are a mixture of
typology — Dressel, Pascual—, descriptive terms — ovoidal —, geographical
attributions — Africana — and references to excadapecimen — Kingsholm 117
— (Appendix 1 & 2). Some of this information can bged in the reconstruction of
the vessels navigational route or in a map showittte amphorae

distribution/expansion of a certain region. But mo§ it, such as the descriptive
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terms, cannot be used, as they do not give speicifaamation. Almost all the
amphorae types that are not included in the Pea&o@¥lliams classifications are
only found in small numbers so they will not prawichajor changes in the general
patterns. This is way the additional list of otiygwes is not included in the tables of

appendix 3. They are included in the general dlaaisis names “others”.
E. Position of the shipwrecks

The development of scuba diving has brought tot ligany new sites since World
War Il. The great majority of these lie in the Werst Mediterranean. Reasons for this
distribution can be found in the early growth o€ thport diving in the area, the
accessibility of its coast to large centres of pafon and a European interest in
antiquities (Parker 1980). The West Mediterraneasirbincludes at least 70% of all
wreck discoveries (Gibbins 2001). Especially théersof southern France, the west
coast of Italy and the Islands of Corsica and $@dvith its good visibility are well
known to sport divers. On the other hand are thmreunderwater sites known from
N-Africa — inaccessible coasts — or from the eastst of Italy where shelving coast
make the visibility poor and unsuitable for wreékabvery (Map 5).

Gibbins has done research on the amount of shipsked in antiquity. He based
himself on the information on Venetian large merntrehips, which had a chance of
one on twenty or thirty to wreck on medium to ladigtance journeys (Gibbins 2001).
Monte Testacchio contains the remains of 55 milkmuth Spanish amphorae from
middle of the i century to the early'®century. If the vessels transported an average
of 1,500 amphorae a shipment, this would resuB@rb00 cargoes or 250 cargoes a
year over 150 year. The two main routes to Spaintarthe north-west littoral or
across open sea through the strait of Bonifaci@ Jites found represent one wreck
every two years or 1:500 sailings. In other wottiere should be 20 to 30 times as
many wrecks. It indicates how important episodabi@seafaring history are absent.
The coastal distributions of wrecks, how repredargaare they for sailing as a
whole? Most routes were coast hugging, but therst inave been open-sea passages.
Ships on open-sea passages are more likely toomenbhshore than to swamp out at
sea. Therefore one cannot assume that the geogahptistribution necessarily

reflects the intensity of maritime navigation amarenerce.
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The exact location of the wrecks is not pinpointédpendix 2), as this is not of great
importance. The aim of this research is to findegpondence in certain cargoes and
their relation in the navigation routes of antiguiéncient mariners were following a
route, which should be more viewed as a generattan then an exact route. This
means that a position within a few kilometre radifishe place where the wreck lies,

is accurate enough for the objective of my research

V. Trading mechanisms and navigational routes

A. Mechanism of exchange

The stereotype idea of the merchant in antiquignisadventurer, sailing from port to
port and buying or selling goods without knowindhé& will make profit or when he
will return to his port of origin (Pomey 1997). Bhiind of merchant probably existed
from the Archaic period onwards, but it is not egantative for the merchants in the
Hellenistic/Roman period. So how should we seeRbenan economy: “tied” with
exchange of goods determined by redistribution foge” with exchange resulting
from commercial marketing? Most researchers ateviahg the theory developed by
archaeologists and anthropologists to describéréiting/exchange mechanisms used
in antiquity (Peacock & Williams 1986). This exclggnmechanism can be divided

into three main systems:

- Reciprocity: social customs dictate the exchange
- Redistribution: a central authority collects theds and redistributes them
- Marketing: exchange of goods for profit

1. Reciprocity

Of those three systems, redistribution and margetire mostly used. On the other
hand, reciprocity might explain occasional findseabtic goods outside their natural
marketing area (Peacock & Williams 1986), but carhbrdly identified on the basis

of archaeological material. Parker thinks that Hhalenistic wreck Chrétienne C
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could have been carrying a gift of produce from esite (Parker 1990 a). Maybe we
can classify the wrecks loaded with works art sastMahdia or Antikythera A under
this category? Are these legally bought objectarerthey war/surrender booties from

cities, which can be seen as a social custom.

2. Annona or redistribution

The annonaor state food supplies are a special kind of emghaThese goods were
collected in agricultural rich regions and redhatited to cities that have outgrown the
resources of their own hinterland or to militargtgins on the borders of the empire.
Those shipments took a considerable part of thetimartransport. Grain, being the
basic food in classical antiquity, made the bulk nebst annona transports, but
products like oil were encouraged and managed byRbman State from Hadrian
onwards. In later Roman period tBpecies annonariaalso included wine, fat and
fruit (Peacock & Williams 1986).

Rome relied already in its early history on the ampof grain from Campania and
Etruria. From the second half of the third centB&g, as the population of the city
grew, grain from Sicily, Sardinia and North Africaached Rome through sale or
diplomatic gift (Garnsey 1983). Contributions frasther western area such as Gaul
cannot be ruled out. As the provinces became dssadiinto the empire as Roman
provinces, rents from imperial estates or tribwgesured a constant supply of grain.
The armies on the frontiers and the city of Romasamed more taxes than was
produced locally. There was a large-scale inteoreai flow of taxes and trade from
rich tax-exporting provinces such as Spain, soutl®aul, Northern Africa, Asia
Minor, Syria and Egypt to Rome. The tributes of gnevinces were paid in money.
To pay their taxes, the provinces needed tradeito mponey (Hopkins 1980). On a
local level, simple farmers were forced to prodaoe sell a surplus in order to pay
their taxes. This was followed by changes in pag@f consumption. Artisans could
buy more food and make other higher value goodsciwimcreased the growth of
mercantile economy (Woolf 1992). The towns and retkhrived under this growth
of markets. Bureaucracy developed to get goodsa@tmies at the frontiers. This all

increased the monetization of the Roman economgtsRienctioned in similar ways
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as taxes, both were charged on the surplus prodbgegeasants. Many taxes

however, were raised in kind.

The city of Rome had adequate stocks of food fla tgathe public, but there was also
the supply of free grain, meat and wine. Howeveme researchers are of the opinion
that most of the taxes were paid in money anddhbt as little as 15% of the grain
was distributed freely under the population (Hogkit®80, Temin 2001). Temin
suspects that the imports of grain would have heenarge to be managed by the
government and that there is no indication of satdrge bureaucratic administration.
He thinks that the bulk of the grain imports muatvd been privately owned. The
ships transporting the grain from Egypt were neithened by the Imperial state nor
operated directly by the state. The shipping catdravith ship owners amnavicularii,
were only used to obtain grain for the imperiatritsition, which does not sound like
command behaviour or centric transfers. Grain ubtkmly came onto the market
through the regular activity of private merchantsegotiators(Garnsey 1983), but
the arrangements or contracts to transportatironado not exclude an interference
of the state. It would be unwise to neglect all ibierences in the ancient texts: from
the amount of grain imported and distributed tolib#ding of an imperial fleet. Most
of theannonasupplies were acquired primarily in the provinte®ugh taxation in
kind and they had to be transported. The mechanisymnsvhich the Spanish oil
reached Rome and the military on the Rhine fromterd hardly be described as free
trade (Mattingly 1988).

Class 25 oil amphorae would presumably not hawelied as far as their distribution
shows without some subsidising effect (Mattingl882 Additional supplies of grain
and oil came from the rents of the imperial estatesiere bought by the state from

merchants or private landowners.

To transport this huge amount of goods the stal@ sontracts for collection and
transport of grain to Rome or to the army under Republic. The shippers were
attracted into service of thrennonawith tax and insurance benefits. Most grain that
was imported in such way was presumably state-ow@ednsey et al 1987). From
the late Republic onwards, there was an increatmgerial involvement in the
organisation of the food supply to secure a regplawision and transport of the

annonato Rome. This service became so vital that it @éodt be left totally in the

19



hands of private entrepreneurs. So Augustus creéhagedervice of thannona which
was under control of thgraefectus annona&Vhen Egypt became part of the Roman
Empire in 31 BC, there was a constant supply oinghl@m the East. The ancient
texts mention that Egypt supplied 20 milliovodii or 130.000 tons.

Epitome de Caesaribus 1.6 (Meijer et al 1992):
“In the days of Augustus 20 million modii of graierevimported each year from
Egypt to the city:

But the importance of other areas has not diminisAdrica, Cyprus, Chersonese and
Spain are also known to have exported grain to Réukord however, suspects that
the contribution of the overseas transports wer@ggerated by the contemporary
witnesses because the exigencies of the sailingpsemeant that the first arrivals
where at the time of year between sowing and hangesshen the grain stocks were
inevitably low and the people anxious (Fulford 1P8Me thinks that agricultural
capacity of traditional sources such as Sicilyd#aa and Campania was greater than
mentioned in the ancient texts. Nevertheless F&axeported that during the reign of

Nero, Africa supplied Rome with grain for 8 monthgear.

Flavius Josephus, “Jewish War 11”. 382-3 & 385-6efjdr et al 1992):

“This third of the whole world...bounded by the Aitaand the pillars of Hercules;
and supporting right up to the Red Sea the thousaridethiopians, is subdued in its
entirety; and these people, besides their annuapsr which feed for 8 months of the
year the populace of Rome, pay tribute of everd.kinAlexandria, so populous, so

wealthy, so vast... besides money she sends grisaddrome for 4 months.

What Flavius probably meant was that only for 4 thena year, from June to
September, grain ships from Egypt arrived at RoBezause if he meant that only a
third of the total amount of grain came from Egyphere Egypt delivered 20 million
modii, it would mean that Rome consumed 60 millmaondii of grain a year. If we
assume that a regular person used 1 litre of gnai)500 calories per person per day,
the city of Rome had 1.5 million inhabitants, whigh more then what sources
indicate. Recipients of handouts of cash or graiming the reign of Augustus

numbered at various times between 200,000 and G2QPomey 1997). This was
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only for male citizens from the age of ten. Thisulb bring the population on
670,000 inhabitants. If we add a slave populatioB086 this would give a number of
1,000,000 inhabitants, without counting in freeefgners or citizens of status who are
not involved in the grain dole (Garnsey et al 19879dern estimates are that the city
of Rome had an estimated population of one milliohabitants in the first two
centuries AD Rome (Meijer 1990). Garnsey says fRaine with its one million
inhabitants required a minimum of &@bdii or 200 kg of grain — a minimum of 1700
calories a day — per head per annum, which meaatsRbbme needed 30 million
modii or 200.000 tonnes of grain a year (Garnsey 1988ney 1997). This
consumption rate is also reflected in some andexis; Severus wrote that there
could be 75.000nodii issued daily, which would make 28 millianodii annually.
Lucian said on the other hand that Rome needed80u@dii daily (Lucian | 139,
Vita Severi XXIII). Although some authors think ththe city of Rome used the
double or 60 millionmodii of grain each year (Meijer et al 1992, Casson 1980
Garnsey thinks that it is not unthinkable that timport levels of grain reached 60
million modii occasionally, as the quantity dispatched from dgin@in producing
regions must have varied greatly in response telyifluctuating harvest levels, but a

regular consumption of this quantity seems widgipriobable.

To get so much grain on yearly basis from Alexando Rome called for a highly
developed organisation. Claudius shifted the mairt for Rome from Puteoli to
Ostia; Commodus built a state merchant fleet — sag\fricanus — and port
facilities at Carthage. But in general, fiscal cayg for theannonawere still carried
by ship-owners —naviculari—, which were contracted by the state for the psepo
These merchants or ship-owners were recompenseideosbly with rewards such
as for example citizenship. From time to time eropeitook measures to make it
more attractive to invest in grain transport, whicén be found in the texts of

Suetonius.

Suetonius, “Claudius” 18-19 (Meijer et al 1992):

“After a series of droughts had caused a scarcitgrain... as a result he took all
possible steps to import corn. Even during the &vimhonths, insuring merchants
against the loss of their ships in stormy weathwdt affering a bounty for every new

grain-transport built, proportionate to its tonnagje
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Shippers made a lot of profit because @dmaonaships carried in addition to paying
passengers, other goods of diverse ownership.dr8thcentury, private and fiscal
goods were exempt from port tax if carried alongdidcal loads. Several regulations
are known to intercept the private gain to theident ofannoni The Theodosian
Code warned shippers not to overload their graipsstith private cargo and in the
5™ century a law penalised the deviation of shipsiéobwith state grain cargoes from
direct routes in order to deliver unrelated cargdtsynolds 1995, Tomber 1993).

The solution in getting this large amount of cosnRome in such limited time-span
was the use of oversize freighters. The vessed”Isthich took shelter in the harbour
of Piraeus, could probably carry a cargo of 120A.300 tons (Casson 1994). This
means that a fleet of about 100 to 120 ships wadetkto ferry the amount of grain
that Egypt sent each year to Rome. However, fro® 8B, Egyptian grain was
diverted to the city of Constantinople and Romeecelon its traditional western

sources.

3. Marketing

Besides theannonaor tax in kind, which was largely a free enterprisnder state
supervision, there are numerous inscriptions anireeces to merchants or
negotiatorsindicating that market trading was an importartefaof Roman life
(Peacock & Williams 1986, Greene 1986). However,isitvery unlikely that
merchants would risk their money on long journeytheut knowing the geography
or the climates — more specifically winds — of tbeast, which they are sailing
(Pomey 1997). But still exotic imports arrived ith @arts of the empire. This means
that even under free merchants there had to bertaokaedistribution of goods.
Pomey introduced for redistribution the concepts“difect route”™“redistribution
route” and “principal port’-“secondary port” (Pomdp97). The first step is the
transport of the homogenic cargoes from a regigorofiuction to a principal harbour
via a direct route (Figure 3). Sud-Perduto 2 iseaample of a shipwreck with a
homogenic cargo. The second step is the transpartheterogenic cargo by coastal
vessels, which connect this principal harbour wi#hondary ports by a “redistribution

route” (Figure 3).
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Figure 3: Schematic representation of the direct-redistrdyutioute/principal-secondary port (Pomey
1997: p 157). A, B, C are the zones of economiddliénce around the principal ports 2, 5 and 10.

The wreck of llla Pedrosa is what Pomey calls @iogfenic cargo because it has a
cargo of Italian ceramics and grinding stones frAgde, Sicily and Gerona. This
emporoior tramping is the speculative and small-scaldrestual transport of goods
in regular maritime port-to-port coasting (Rougé1p They served the small ports
where large ships could not moor. It has a cellalppearance (Figure 3), which

means that the vessels are focussed around piit@gaours, receiving goods from
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outside and acting as nodes for internal distrdsut{Gibbins 2001). References of
short distances traders, who carried out small lestading between Africa and
Sicily, can be found in Tacitus (Tomber 1993). Hextensive this trading may have
been, it was still small-scale trade compared ® ttlade of big vessels on major
trading routes. The final third step will be thennection of the secondary goods to

the major cities inland.

The difference between a principal harbour — efd@irep and secondary port is that
the latter is under the economical sphere of imiteeof the principal port. Most of its
commercial activities are linked and dependenttos principal port. The principal
harbour has the necessary infrastructure for humspace for the loading and
unloading of long-distance cargoes and provisiengHe supplying and careening of
ships. Naturally it has also the material infrastiwe such as storehouses, cranes,
quays etc... All the important harbours in Roman s®uch as Alexandria, Ostia,
Carthage, Cadiz, Narbonne, Puteoli... had their Btarses. The most important
aspect is its geographical situation. It has toolea main trade route and it should
also be the terminal of a number of feeder routes would bring raw material of
surrounding countries. This function means morea th& mere bulking of goods and
its transmission to other ports. It includes thecpssing of the cargoes such as
cleaning, sorting etc... (Miller 1969). In those poltig vessels handled homogenic
cargoes in bulk. Those goods will be reloaded antaller coastal vessels, which will
redistribute it under the secondary ports in thenemic sphere of influence of the
principal port. The status of a port could changéme. This switch happened to the
harbours of Puteoli — Ostia or Emporium — Narbofiap 1). It is important to know
the difference of the status of a harbour, as tbhstnmportant ports were linked with
the major trading routes. Pomey thinks that theetéhces in ports can be seen in the
ancient texts (Digest, L, 16, 59: Pomey 1997).Hesk texts the wordsortus and
statioare used; Portus is a place with a huge markestmdhouses, whestatiois a
secondary market. Severus said thatRbduswere places were the ships hibernated
and station is a place where the vessels staybdrawshile (Rougé 1966). Pomey is
certain thatportus can be linked with the principal harbours astdtio with the
secondary ports in the economical sphere of thecipal harbour. For the north-west
Mediterranean under the Republican Period the hasbof Emporium and Marseille

had the status of Portus. In the Imperial Peri@ed¢hchanged to Arles and Narbonne.
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The coastal vessels that were in charge of thestrdmiitions under the different
statios only sailed well-outline routes. The disesthat the coastal vessels covered
were liable to marine geography and different hmistperiods, but were relatively
small distances. This allowed the mariners to bupda profound knowledge of the
difficulties encountered on their journeys, whicbcoeased the risks of wrecking
considerably. Once large numbers of ships visiteggon regularly, navigational

expertise for those areas would mount in contakdds frequented routes.

As seen above redistribution was also used in patiag and selling of products for

profit and thus cannot simply be linked with ortee annonacargoes.

B. Navigational Routes

Rougé was one of the first researchers to exanonge sof the principle shipping

routes in the Republican-lmperial period (Map 3hick are known from written or

epigraphic sources (Rougé 1966). At present, thevknnetwork of regional and

inter-regional shipping routes is primarily basedtbe distribution of the ceramics
and to a lesser extent on textual evidence (Regr#95).

The data provided by wreck sites should be consdler terms of its field situation

and of closely comparable sites. One should bdudaxgh interpretations such as the
“Last route” theory, which is based on the plackera@in of the cargo found aboard
of the wreck (Parker 1995). The latter can not gwvae derived from the goods on
board, because one should take into account situéikie: entrepdts, return cargoes,
ships’ chandlers etc... Interpretations should beetbasn field experience and
observation of the cargo, such as complementagocaaying ballast or space filling
goods. Examination of wrecks like the Madrague @& shows that the position of
assumed complementary cargoes such as tablewarea tepoof or at the end of

bulkier cargoes — may be due to the wrecking p®maesthe displacement of the
goods when the ships start to perish and fall gpéuwtkelroy 1978, Ward et al 1999).
So its relatively economic unimportance is not endtically linked with its position

found in the excavation.
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Artefacts distribution on land sites can help exang long-distance trade (Peacock
& Williams 1986, Tomber 1993), but the routes foled by the ships can be
complicated and circuitous. Some routes were s$ttdigm A to B and back. A good
example is the route of the grain-ships betweenxadria and Rome. Unfavourable
conditions of weather however could divert shipmrfrtheir original routes, forcing
them to make a detour. The journey of the graip 8lsis” is an excellent example of
such a detour. Lucian described the sea voyaghkeoship, which had to shelter in

Piraeus.

Lucian “The ship” (Greene 1986):

“When they left Pharos the wind was not very stramd) they sighted Acamas [west
Cyprus] in seven days. Then it blew against themmfthe West and they were driven
abeam to Sidon [North Beirut]. After Sidon a seveterm broke out and carried

them through Aulon [channel between Turkey and @jrpo reach Chelidonenses

[Gelidonya, Turkey] on the tenth day... where the Rdran and Lycian seas divide,

the swell is driven by numerous currents...the roafes knife-edged and razor-

sharp...the wave as high as the cliff itself...they thanafire from Lycia...they guided

the ship back into open sea...sailing across the #edmeating up with the trade

winds...seventy days after leaving Egypt, they amchor Piraeus.

The merchant ships were stopping at various pdreglg which makes the maritime
routes even more complex. In every harbour theraldvthave been an off- and
onloading of cargoes, which suited the ships pwpos next destination. The
examination of wreck assemblages and the hypotHessed on them introduce
explanations in terms of history and economics.g6as of marble and tiles for
example are susceptible to direct analysis, aswesg probably no subjects to trans-
shipment (Parker 1995). Wreck locations and thesnsdy/frequency add an
important discipline to such studies.

Throughout most of the Roman Period, Italy and nepecifically Rome, was the
centre of trade, and thus of navigation routesnFtbe #' century on, the Roman
economy became increasingly import orientated.b8tidescribed how boats leaving
Italian harbours, were considerably lighter thanewhhey arrived (Jurisic 2000).

Harbour cities, as loading and unloading centresaime the junction points between

26



which the major sea routes ran (Map 3). They wetiengrily determined by
geographic-maritime factors and by actual polit&ategic situations (Jurisic 2000).
The principle ports of the empire were: Ostia, BliteMarseille, Arles, Narbonne,
Tarragona, Cartagena, Cadiz, Emporium, Carthageuil#q Split, Athens,
Constantinople, Rhodes, Antioch, Caesarea Mariti@aza, Alexandria, Cyprus &
Crete (Map 1) (Reynolds 1995). The western maritirmetes connected Rome
through these harbours with the western provinces sis, Spain, Gaul, Britain and
Africa. The eastern route connected Rome with nooseeastern provinces, among
which Greece and Egypt should be emphasized. Adindloe connection between the
eastern Adriatic and the economic powerful westltaly was never strong, the
Adriatic Sea had a specific role in the maritimates: the longitudinal Adriatic route
was used to serve northern Italy (Jurisic 2000).

In addition to these major routes there must haeenbregional traffic and
redistribution of goods between the important harboand minor ports or even

coastal villas.

Most of these navigational routes were never famfvisible geographical points in
the landscape, even for long distance routes. Smimes — natural or man-made are
visible from far distance, but knowledge of the stahgeography is vital.

The concentration of economic activity and the icifity of land transport make
coastal navigation very developed in the Meditexgam But this is not everywhere, as
some regions are more developed and others alnegsttdd. Navigation around the
Aegean lIslands is difficult, but a necessity. Op tither hand, the African coast
between Alexandria and Tascape is littered withgdaous reefs and there are few

interesting economic centres except for the regranind Cyrene.

A lot of the navigational routes were known as pdra network of greater routes.
The route between Porto Torres in Sardinia andaQstan example of a route that
formed part of a more important shipping routewdts also a part of the important
Tarrogona-Ostia and Marseille-Ostia route. Simylarbutes from the East to the
West could follow well-established routes in the 3tVence they entered Western
Mediterranean waters (Map 3).
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1. Western Mediterranean

* From Carthage

The south-north route from Africa to Italy was ofjor importance because of the
annona There is textual evidence for the shipment of #mmona supply from
Carthage. Other ports from which fiscal cargoes Imaye sailed are Missua, Utica
and possibly Rusicade (Reynolds 1995). There dfereint routes known from Africa
to Rome; According to textual evidence of the IngdeFimes, the ships, which sailed
from Carthage to Puteoli, avoided Western Sicilg avent straight to Campania.
From the Mid-f' century onwards, an even more direct crossing dtiaQould be
made. Another possibility is a route north to Saaliand from the east coast of
Sardinia to Ostia (Rougé 1966). According to Sirathips coming from Sardinia
could sail northwards to the Isle of Elba and tlsan southwards along the Italian
coast. Reynolds thinks that the Strait of Messmeoutes from NorthAfrica to Rome
seems to be avoided (Reynolds 1995), but the esed&om the wrecks indicate that
there are many wrecks with African amphorae ateths coast of Sicily, which could
indicate a route through the Strait (Map 6).

The ships loaded with Tripolitanian products prdpdiy-passed Carthage. This can
be seen from archaeological evidence found in Ma&auth Italy and Campania
where Tripolitanian products are found numerousdntrast to Carthage (Reynolds
1995).

The demands of thennonacaused strong eastwards shipping from southernudrdy

southern Spain and the western Mediterranean pof@stia and eventually Rome. In
the opposite direction are there strong contactwd®n Tunisia and southern Spain,
especially during Late Roman/Byzantine times. THeseace of south-central
Mediterranean coarse ware in Campania and Roméairgoresence in Carthage and
Alicante is an indication that these imports weagried and distributed along this
south-Mediterranean shipping route. It is cleat tha ships of this route travelled via
the Balearics. The presence of African amphoradenwrecks around the Balearics
(Map 6) and the presence of Balearic amphorae fonndalencia in Imperial and

Mid-Roman contexts suggest that the vessels prghbabVvelled along the islands

28



(Reynolds 1995). There are also links in the arcloggcal records of Tarragona and
Alicante, but strangely enough not Cartagena. Taledic amphorae were probably
distributed along the Carthage — Alicante routee Tistinct sources and ranges of
pottery found in Alicante and Cartagena, point that certain goods from specific

regional sources were supplied directly to Cartagemd others to Alicante. But there
must have been another route along the Africantcibet has been described by
Braudel as the busiest for shipping in Medieval @smBraudel 1985, Whittaker

1989).

A few ancient sources relate to direct routes betwEunisian ports and harbours not
related to Rome or Spain (Antoninus & Severus: Roli§66). Severus mentions a
shipping route between Narbonne and Carthage angrésence of distinct amounts
of Tunisian amphorae at Naples and Marseille suggas independent supply from
Carthage (Reynolds 1995).

* From Spain

The Western Mediterranean only had one great wasttreute (Map 3), which was
the route from Spain to Italy (Reynolds 1995). Thest common of this west-east
route was a departure from Cadiz — conjunction fpfvom the Atlantic routes — to
Sardinia along the northern route of the Baleaftem Sardinia the most common
route was through the Strait of Bonifacio to Italyne range of African sigillata found
in the archaeological record links the cities ofléigia to Porto Torres in Sardinia
and Ostia, by-passing Alicante (Map 7). But ther@svalso a coastal route to the
north: along the Gaulish coast to Corsica and eonthtaly. An Spanish amphorae
found in sea for the coast of southern France kbargscription of “[RJoma (m) in
via Lata”, which meant that this particular ampleoneeded to go to the busiest street
in Rome, the via Latia (Pomey 1997).

Textual evidence for links between Beatica and Mtuma are known from the
Imperial period (Antoninus & Severus: Rougé 196B)e governor of Beatica was
responsible for sending cargoes of grain to thepsostationed in Mauretania.
Archaeological evidence of African sigillata founot the east coast of Spain and

southern France, suggests a south-north routecafyaa the Balearics.
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There was also a route from Baetica to the nolbviing the eastern coast of Spain
towards the Rhone and continuing by shipment otagerto the Rhine. Ships such as
Madrague de Giens or Vendres B, probably had aigeament of goods for the

northern areas (Parker 1980).

e  From Gaul

Another important route was the route from Gault&édy, where two routes were
possible; along the coast of France straight tesiCay then onto the Italian coast via
the Isle of Elba or a more direct route throughdtrait of Bonifacio were it joins the

route Spain — Italy (Map 8).

* The Adriatic

The Adriatic Sea had a known route from Brindisthe northern isthmus. Whether
the vessels followed a route in the middle of tharidtic or a more coastal route is
hard to find out. Passenger ships are known tosctios Adriatic from Brindisi to

Dyrrachium. The presence of the Aegean importsameRna and Sicily may indicate
a route from east Sicily to Ravenna via south l{ahap 9). The cargoes found in
shipwrecks of the Adriatic indicate that 70% of theods can be attributed to a
general eastern route (Jurisic 2000), especialhewt Class 10 — and pottery. The
main cargoes coming out the Adriatic were northdtawines in the forms of Class 8

and Class 42 amphorae.

2. East Mediterranean

The most important north-south route in the Easkéediterranean is the axis Egypt-
Aegean-Black Sea (Rougé 1966). The Black Sea veamtin supplier fogarumin
the Eastern Mediterranean (Casson 1994). All tmasth-south routes congregate in
Rhodes, were the ships supplied when they came drowill be leaving for Egypt.
Secondary routes will be Rhodes — Cyprus, LevaBgypt. The Ports in the Levant
have most of the time a northerly wind, which akoghips to travel easily to Egypt.

In the opposite direction however, the vessels teadail against the wind. This
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resulted in a zigzag course north, the ships wéohklly arrive somewhere between
Rhodes and the Gulf of Issus (Rougé 1966). Oncesliiggoer knew where he was,
using geographical markings in the landscape, detdvadjust his course in function
of his port of destination.

The provinces of Cyrenaica and Triplotania coversimaf the African coast in the
Eastern Mediterranean. Although this area is inttasie and the coast is littered with
dangerous reefs, there was still export of goodaingand medicinal herbs from
Cyrenaica and olive oil from Tripolitania (Fulfod®89). Another drawback is the
predominant north-west wind, which limits sailingedttion. It makes sailing along
the coast difficult in both directions. But sailinig the Peloponnese or Crete from
Cyrenaica would have presented no problem. Theagney winds encouraged
navigation of north-south routes for Cyrenaica.f@isthe Tripolitanian sites, when
the wind comes from the north, sailing west anthtonorth along the Tunisian coast
would also present no problem. However, when thedsiare blowing from the
north-western direction, it would have been hardaib along the coast. Depending on
the direction of the wind, conditions off Tripolit& encouraged north or north-
western routes. The evidence of the amphorae favuvest-central emphasis to the
pattern of trade from Tripolitania (Fulford 1989he absence of coarse pottery from
the East reinforces this statement. In tRfecdntury BC there is a lot of coarse ware
from the Island of Pantelleria, which could havermearried along the route where
traffic was regular. Rather than to look to eadteoffor mutual support, both regions
had contacts with communities to the north. Thef GLBirte was probably a serious
navigational problem for a two-way communicationl @nacted as a barrier between

the two regions.

3. East — West routes

There are three great navigational routes whersselevanted to travel from the East
to the West: a northern, a central and a southmrter Each of these routes crossed
the east coast of Sicily (Map 10). From east Si¢hg vessels navigated to their final

destination, which mainly had three great diretido Rome, to Spain or to Gaul.
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The northern route is well known, as it is partled coastal navigation of the Aegean
(Rougé 1966). All journeys from either port in Adilainor to the West will pass the
Aegean Islands. Depending on the ship’s tonnagai@o, there are two choices: the
passage at the Corinthian Isthmus to Brindisi —éViadriaticum — or to Messina —
Mare Tyrrhenum —. The second option is the routeiad the Peloponnesus and Cap
Malea. When Cap Malea is rounded there are sewptadns: straight to Sicily or
along the coast of the Peloponnesus to the Adriagia and then the east coast of
Italy. Saint Paul travelled in the opposite direstfrom Rome to Antioch: his ship
passed Messina, around the Peloponnesus with Huttamels of Methone and Malea,
along Cythera, Rhodes, Lycia and Cilicia to AntigBleynolds 1995).

Ships coming from the Levant and Cyprus used tidraleroute (Rougé 1966). This
route follows the coasts of Cilicia and Lycia todgles/Carpathos Islands and Crete.
This route will pass the southern coast of Creéeabise it protects the ships against
violent northern winds and there is a good shedt@at of Lebena (STRABO X 478:
Rougé 1966). From Crete the vessels sailed stréag8icily. The journey of St-Paul

from Caesarea to Rome is a good example of thig (ddap 5).

Acts of the Apostles 27 — Journey of St-Paul — (eteet al 1992, Pomey 1997):

“ Once we were on the ship, we took off for the coasia Minor... From Sidon, we
sailed under the wind from Cyprus as it comes ftbenopposite direction. After we
crossed the seas of Cilicia and Pamphylia, we adivn Myre [Lycia]. Here we
changed over to a ship from Alexandria on its wayRbme. The following days we
continued slowly until we reached the Isle of Ceijdehere the winds forced us to
change our route more southerly. We passed Capad®& and sailed under Crete...
The night of the fourteenth day, we arrived in Adiatic...Our ship wrecked on the
Island of Malta, there we stayed for three monthge sailed to Syracuse with a ship
from Alexandria that had hibernated on the IslaAfter three days in Syracuse, we
found a coasting vessel, which brought us to Rimegind from there in two days to

Puteoli”
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The southern route is used from the great harbbéiexandria. The African coast
was used during the summer winds, because thelsessdd take advantage of the
alternating land and sea breezes up to 20 km fhentdast (Rougé 1981). This route
follows the coast of Africa to Paraetonium or Cyreand from those harbours to
Sicily (Tomber 1993). The hermit John talks in ‘Nfge d’Hilarion” about his journey

from Paraetonium to Sicily (Rougé 1966).

McGrail thinks that the northern route was the mpspular navigational route
because the shores of the northern Mediterraneam &aather high coastal profile,
which provides mariners a distinct aid to navigat{®cGrail 2001). The indented
coastline also includes many natural havens widitated landing places and supply
of fresh water. The southern shores do not haveetlanlvantages. Those conditions
and the fact that the European hinterland had atgreeconomic potential made
McGrail conclude that northern routes were prefem@bove the southern routes for
east-west voyages. The southern coast is not olelg ahore, but — especially in the
eastern basin — has only a low-lying coastal dvismy places also have hidden reefs

and shoals offshore. The harbours were few anddiaveen on the African mainland.

e To Rome

The ships from the East heading for Rome passeddhrthe Strait of Messina. The
best examples are tt@nnonagrain ships from Egypt. This passage is sometimes
impossible to take for sailing vessels as the shlapsounter an opposite wind
direction and current (McGrail 2001).

* To Spain

Large numbers of Aegean imports have been four@amhage and Cartagena. It can
be discussed that goods were imported from the Basfar as Carthage and
redistributed from there. However some finds of t&ias Mediterranean pottery in
Alicante — which does not feature in the Carthaggpy/ — suggest that this was not
always the case. The distribution of certain eastamps in Alicante, South-east
Sicily and south Italy suggests a navigational-geaest route that by-passed Carthage,
northern Italy/Rome, Gaul and the Balearics. Thige was probably a specific route

of some eastern goods in ships from the Levantgbtrdao southern Spain. These
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ships could be en route for the Atlantic, but sfiecieramics have not been found in
Portugal or Britain. Some of these routes are knowancient texts: Aristides refers

to commercial links between Cadiz and Alexandriay(fidlds 1995).

« To Marseille

There are also direct shipping routes between maptets and Gaul. A decree found
in Beirut, talks about the favouring the shippingrohants from Arles. Severus also
talks about a shipping route between Alexandria ldatbonne/Marseille. The ships
sailed along the African coast via Cyrenaica andt@ge to Gaul.

It is likely that Marseille was supplied with eastemports independent of Carthage
or ltaly. Although the archaeological record suggethat the sources supplying
Marseille were distinct to those supplying Alicanterom here the cargo was

redistributed to ports in north-eastern Tarracorsens

4. Atlantic Routes

Significant amounts of shipping extended also tahwestern France and British
Islands. After the Roman conquest of Britain inAL3, large amounts of high quality
pottery appeared on land sites (Gould 2000). Tiset &if Gibraltar, the Isthmuses of
Gaul — Valleys of the Garonne, Loire & Seine —loe Rhone-Rhine axis connected
the west coast of Europe to the Mediterranean.

In the 8" to 7" centuries there was probably an established rtatsouth-west
Britain, which can be seen in the presence of sa8fediterranean import in sites on
the British Isles and on the site of Conimbrig&ortugal. The absence at Conimbriga
of eastern amphorae however, can indicate diffesgrat distinct markets. Maybe
these markets were supplied independently? Thes foidine wares from Bordeaux
on the same sites can also be connected to tHis.tiais possible that those ships on
the east-west route were carrying a principle caggrain and no amphorae linked
food or a combination of grain and lesser quastioé amphorae. This pattern is in
contrast with cities such as Rome and Naples wbumdant quantities of eastern
amphorae are found. Textual evidence of such angyuexists of an Alexandrian
captain commanding a ship carrying a cargo of totBrittany.
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The absence of Late Roman ceramics at Carthagéandetania is good evidence
for the by-passing of these regions by shippingyoag this cargo. Had there been
redistribution from ports such as Carthage, the warhof Tunisian ceramics in the
archaeological evidence would have been great&tlamtic sites. Although the direct
South Mediterranean route was the principle rootehte Atlantic, less important

routes such as East-Marseille-Cartagena-Atlantitdcalso have existed.

VI. Maritime trade and its reflection in the archaeolodcal evidence

The initiative to transport trade goods is depenagjgoin economic factors — supply
and demand at the start and end point of the reutind the availability of transport
to the chosen destination. By examining the sizethe diversity of the cargoes and
the position of the shipwrecks, it is sometimessgae to make some impressions
concerning the cargo and the navigational routkoviedd. However, one has to be
careful to translate the provenance of the cargoies navigational routes without
reflection: The shipwreck of Cabrera C — 260 AD -asla cargo of amphorae from
Baetica, Lusitania and Tunisia. The amphorae ar# balanced and give the
impression that they are loaded and stowed as wiheTinis made the archaeologists
who excavated the wreck believe that the all amgdoare loaded in a single
warehouse — probably Cadiz — instead of being ctéld in harbours of different

regions (Pomey 1997). Similar wrecks are Planid¢azzareto and Ognino A.

The material evidence does not show the differebegveen privately inspired
enterprises and imperially assisted trade. Thessh@rying theannona shipment
where mostly hired from private ownersmavicularii. These shipments could have
varied a lot in size: from the super-freighters§@orting grain from Egypt to smaller
river vessels, which had to supply the army outposthe Rhine. But can one see the
difference between ships that went straight to d@estination — Pomey: direct route
— and ships that went tramping along the coast -md3o redistribution route —
picking up and selling goods at every harbour? é€atgpments probably belonged to
the category of ships sailing a direct route. Lavgssels will not remain in the

harbour to wait on some handy trade in the nearrduJurisic 2000). This kind of
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port-to-port exchange was usually performed by Enakessels of the coastal fleet.
But this cargo did not have to be a homogenic catgoge vessels sailing a direct
route, could also carry a mixture of cargo. In antitexts, there seems to be a
difference between the wordsercatorsandnegotiators(Peacock & Williams 1986).
As negotiatorschartered the whole ship, the former are merchahts hired part of

the ship to transport its goods.

Circumstances in which cargoes were made up amgetiifrom the place of origin
could have been complex. Most of these transpadslaaded in an entrep6t of a
major harbour, which can or cannot have an amptécehof goods. The economic
possibilities and demands at the place of destinatihe variety of supplies at the
place of origin and the possibility of different ralkants on a single ship would
probably result in a mixed load. The evidence fednipwrecks indicates that it seems
to be normal for Roman ships to carry a varietygobds (Parker 1990 a). Bulk
cargoes from the south coast of Spain, must hage &ssembled at an entrepdt. Ships
like Port Vendres B, Salines, Chiessi and Sud-Lave&zall have a mixed cargo,
which must have been collected and loaded in aoovarbke Cadiz. It is however
possible that the shipments for thenonaonly consisted out of a single cargo or a
cargo from a single region. But an edict of tfec@ntury excludes secondary goods
from port tax, which would have been very profialdor the shippers. These
secondary goods will probably not have overwhelttedannonacargo in amount,
but it proves that a homogenic cargo must have baen A heterogenic shipment on
the other hand does not equal a port-to-port tralder only where those big ships to
large to moor in the smaller harbours, but it woliédve been too time consuming to
rearrange the cargo. The severe stowing of the amaphand other cargo has a double
objective: cost-effectiveness by minimizing thegmarvolume and securing it, so the
amphorae would not shift or break as the ship doNéh the swell. If part of cargo of
the amphorae is removed the whole will be unstablé@ has to be reorganised. It
seems not logical that huge merchant ships likerljee de Giens or Albenga will
reorganise its cargo in every port when it delivarfew tens of amphorae a time
(Pomey 1997). The wreck of Sud Perdito B has 4®&ts)geach weighting 42 — 48
kilos, in the bottom of its keel with on top a cargf amphorae. This is not a ship of a
coastal vessel owned by a merchant who sailed franinto port. This rule can also be

applied for the vessels with dolia.
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The dolia ships are a special kind of transport wes used from mid*icentury BC
to mid ' century AD. They were specially developed to tpams huge amount of
wine. Filling the tanks of the dolia was not onster but also safer, in so much as it
avoided the need to handle the amphorae and @kt cargo would shift and break
(De Donato 2003). They are witnesses of the boomiimg trade between Italy and
Gaul. The vessels were about 15m long and wer¢ toullO to 15 dolia. The dolia
have a height of 1.6 — 1.9 m and a capacity of 20@800 litres. All the dolia have
the name of Pirani, which is a name from Minturn@ampania. The large jars were
fixed in the middle of the vessels and their welgbiume has been taken into
account. They were not detachable and had to heesetightly as even the slightest
imbalance or shift in weight could capsize the ees$he presence of repairs of
molten lead proves that these vessels where useiioe time. In the fore and aft of
the ships was still space left, which usually lked up with an additional cargo of

amphorae, mostly Class 10 wine amphorae.

a

Coupe axisle longitudinele C-C-

Figure 4: Hypothetical reconstruction of the shipwreck “GreRitbaud D” (Pomey 1997: p 185)

It would be illogical and economically unwise ifettvessels carrying dolia would
trade from port to port, unloading a few hundrefiktiees of wine and continue to salil
with less and less cargo, which would decreasetbfits of its voyage. The vessels
probably made journeys to transport cargoes in,dtdkn a region of production to a

principle harbour in a direct route.
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By the end of the®Lcentury AD, the dolia ships became obsolete asysem was
unwieldy and the presence of huge containers irhtiié presented an obvious and
real danger. The rupture of a dolium — filled wahliquid content — will pour
rapidly the wine into the hold, which could haveuked in a sudden destabilisation
and capsize of the vessel. In spite of the advastape fall in imports of Italian wine
in favour of the Gaulish wines and the attendasksrresulted in the disappearance of
the dolia ships (Marlier et al 2002).

Other kinds of transport are the small to mediusseés, which mainly performed the
coastal navigation. They carried a variety of catgaded at a single storehouse in a
major harbour or collected along their routes iffedent ports. These vessels were
mostly bound to a certain maritime region or ecoicomfluence of a major harbour,
but it does not mean that they were not suitabieliiect routes. They were capable
to make long journeys and certainly could crossnogeas. The ship Sud Perdito B
probably measured under the 20 m. Culip D is a &upd of the coast of Catalonia
with a cargo of Class 25 amphorae and ceramics Baatica, sigillata from southern
France and lamps from Rome. The ship is a sma#itabaessel with a dimension of
about 10 on 3 m and a capacity of 8 tons. If wetdryeconstruct the navigational
route followed by this vessel of thé' tentury, it would be logical to think that it
visited al the different places and bought or sgpibds in the ports. However the
excavations show that the goods have been stowedesinit in one port (Pomey
1997). The cargo will have been loaded from theethayrea or storehouses in the
harbour of Narbonne and went south on its finafpey. The ship had a number of
smaller items in its hull, which were probably cented to the ship or its crew. A lot
of those items have an Aegean origin. Was this alupaster distributing goods in the
neighbouring smaller harbours? There is a goodilpiigsthat this ship had its home
base in the Aegean. It came to Narbonne, maybeantiilection of Aegean products
and loaded a number of Western Mediterranean glmodss way back. The position
of the wreck is a bit south of the harbour of Nambe, ready to make the crossing to
the Strait of Bonifacia, the coast of ltaly, Straif Messina and around the
Peloponnesus to the Aegean. Aegean amphorae wioérenknown in southern
France; In Lyon of the®icentury, the Gaulish amphorae take up to 75% etdkal,
but 17% are amphorae from the Aegean, which is mmoke then the ones from

Spain or Italy (Liou 1990). This could indicate tha spite of their size small vessels
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were capable to maintain an inter-regional londagise route. The wreck of Les
Roches d’Aurelle — France — on the other hand wabably a small, local coaster.
The cargo existed purely of local products, idéaibile with the region of Fréjus. In

contrast to the former ships, which have takerr tteigo in a single harbour, the ship
Saint-Gervais C probably collected its cargo atrées of ports of call. The cargo was
made up of two different amphorae types from Beatie Class 19 and Class 25 —
probably loaded at Cadiz and some Gaulish wine anagh— Class 27 —, which

were probably loaded at the port of Narbonne. $hip was presumably on its way to
the lower Rhéne (Parker 1992 a) and from there &ol®r further. A very good

example of a ship tramping along different portghs wreck at Valle Ponti. This

Adriatic shipwreck was loaded with a varied cargob Spanish lead ingots, a
consignment of coarse pottery, bronze vesselsye/atiodels, lamps, boxwood logs
and amphorae from Kos, Chian and ltaly (Parker 1892The ships equipment
included baskets, bags, tools and even a weightadmdnze balance. This ship was

probably involved in the port-to-port sale of goods

As amphorae are typical products for seaborne cauengheir distribution patterns

can indicate the extent of Roman trade. The didiobs of the amphorae in the
Roman empire can be divided in local — Class 280c—, regional — Class 10,

Class 25, Class 36 — and empire-wide — Class Z9C3a0 5 — presence. Empire-
wide distributions appear in a period between #wosd Punic War and the end of
the Republic, but exchange within the empire waghe most part on a regional level
(Woolf 1992). What does emerge from the distributcd amphorae is the role of the
army (Parker 1973): from thé'tentury AD the frontier army was settled in more o
less permanent positions. It demanded a large anstant supply of its customary

foodstuffs. Fish and oil constituents were shipfveth Spain.

Although, ancient trade routes can be reconstrueitdthe aid of distribution maps,
the presence or absence of amphorae cannot alveayseldl as a straight indicator of
trade. Amphorae probably have passed through \argtages of re-use and re-
deposition before they definitively entered thehaewological record, which was noted
by Herodotus.

39



Herodotus 111.6 (Meijer et al 1992):

“Throughout the year, from all parts of Greece arbé&hicia, wine is imported into
Egypt in earthenware jars; yet one might say thattansingle empty wine-jar is to be
seen anywhere in the country... The major of edabephas orders to collect all the
jars from his town and send them to Memphis. Tlaplpeof Memphis have to fill

them with water and send them to this tract of deseSyria”

This can significantly extend the life of certaypés. An example of this can be found
in the evidence of the Culip D, Procchio and Yasda wrecks. The stoppers were
each made out of amphorae sherds instead of propde stoppers. However, this

seems to be an exceptional practise (Parker 1992 b)

In the Late Empire, the distances between tax-gagead tax-consumers had to be
shortened (Hopkins 1980). A smaller, strategic tanji reserve behind the frontiers
made it easier to supply the army with taxes raisedlly, because food raised as tax
could not easily be transported. The taxes in keglired no transformation of local

surplus into goods of lower volume. As a result pineduction and consumption of

wine became increasingly regionalised (Keay 199#)there is a decline in trade and
in town markets from the®century (Hopkins 1980, Whittaker 1983).

Clearly, it is not easy to suggest shipping rooteshe basis of archaeological records
found on land or in shipwrecks. Perhaps, if enoggicavations and finds are
published in enough detail, it will be possibleigolate with more certainty ceramic
evidence for local, regional, short-distanced ampitdistanced movement of goods
and subsequently the identification of the shippimgtes (Reynolds 1995). Only full
excavation and publication of a site will presesgearchers the desired data. Those

sites are in a minority (Parker 1984), emphasisivegneed.
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VIl. Roman economy and maritime commerce

The use of ceramics for an economic interpretattatomatically assumes a
meaningful relationship between the ceramic recand the economy in general
(Tomber 1993). The amphorae, which have been famiride excavations of Ostia,
indicate the changes in import. Those changes cabaply be related to shifting

economical powers over time (Figure 5).
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Figure 5: The different percentages of amphorae from eactceaver time (Greene 1986: p 15)

Amphorae found along the trade routes and theiriloigion on land is related to the
prosperity of agricultural production. Howeverpitst not be forgotten that amphorae
also supplied a luxury market with goods such g Iguality wines. Long-distance
trade flourished throughout the Roman Period, legabise of the climatic uniformity
of the Mediterranean, there was only need for oertgpe of items: primarily
subsistence and luxury goods. The pattern and wwlomthis trade was largely
dependent on the fluctuating climate of the Mediteean. Sharp inter-annual
fluctuations of rainfall created local gluts or #fages (Hopkins 1980). But
mechanisms like thannonaand the military were also influencing the exchreod

goods and providing routes for their transport.
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The ceramic evidence can also be an indicator efatiiual reliance on imports; the
sharp increase in volume of imported ceramics betwtbe 2° and the % century
correlates with the growth in the provision of sipe facilities in Ostia (Fulford
1987). It also fits with the written evidence, whisays that there was a greater
reliance on imported grain in general. Given thenaded for surplus foodstuffs, the
best way of ensuring a widespread distribution ehofactured goods, was to ship
them alongside cargoes with foodstuffs. The pradacénd export of African red
slipware can be linked to the export of agricultymaducts (Carandini 1983). It was
carried as space filler along the primary carganfithe ' century on, the route
Carthage — Rome became one of the most importaheiMediterranean and it may
have stimulated the production of other goods. Tl of correlative evidence
reinforces the idea that the contributions of loagticulture to Rome have been
underestimated as Etruria and Campania —well-kn@gnicultural regions —
correspond with Italy’'s most important sources oftgry. Cities with consistently
low ratios of imports to locally made wares woulel those in relatively more fertile
regions. If the amount of 20 milliomodii of grain reached Rome every year, it is
curious that so little proxy evidence has surviv€dsson already noticed that after
the conversion of Egypt into the Roman Empire,dheas neither sign of an injection
of abundant amounts of grain in the West nor anitalkle economic dislocation in
the place of origin, Egypt (Fulford 1987). Howevene should be careful with the
direct correlation between the source of potterg mmported foods. A possibility is
that pottery travelled out from Italy in the holdé the returning grain ships. The
archaeological evidence in Berenice — Cyrenaica ndicates the importance of
ceramic transport in returning grain ships. Cyreaaiot only on the way from Rome
to Egypt, but was also a known supplier of gramthe mid ¥ century BC Pompey
considered using grain from Cyrenaica in his cagpaigainst Caesar (Caesar, Bell.
Civ. 3.5: Fulford 1989). From 200 BC to 50 AD, &bof the black-glaze pottery is of
Italian origin, whereas only 5% of the amphoraethie Late Roman period however,
73% of the ware came from Tunisia. In this pericohfe did not get any supplies
from Egypt anymore and the importance of Italiattgry in places on the vessels
route vanished. But redistribution of merchandisé the coastal trading character of
the Mediterranean make it virtually impossible ézonstruct in detail the pattern of
ancient commerce from archaeological evidence aldpeertheless is the correlation

between African grain/oil and the comprehensives@nee of African pottery in the
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late ' and 29 century AD at Ostia and in the other places in Western

Mediterranean exceptional. Especially if one corapdhe data of the amphorae with
the apparent unrelated information such as brieknps. The largest collection of
Italian brick of that period can be found in Cagbawhich would probably have been

brought with the returning empty ships.
A. The heydays of Italian export: 150 BC — 1 BC

During the Republic most trade in amphorae and aislypbcommercial shipping was
from Italy northwards along the coast of the Rigi€Whittaker 1989) and the East
Adriatic. With the aid of big merchant ships suchthe Madrague de Giens or the
Albenga, Italy could transport enormous quantitésvine to Gaul in Class 3 to 5
amphorae from Campania and to the East in Classpharae from Apulia. But this
did not mean that there were no modest ships toatisg the same cargo
(Laubenheimer 1990). The wreck found in Cavaliéeswnly 9.5 m on 4.6 m and

could only transport up to 400 amphorae.

The amount of amphorae found in shipwrecks indgcate overwhelming dominance
of Italian goods (Appendix 3). Especially Classa3% and Class 8 amphorae are
predominantly present. During the early empire,damps of the Rhine frontier must
have been a major market for these products (Patdr882). Italian products such as
black-gloss pottery — Campanian B ware — are refyulbound together with
amphorae from Campania or Apulia (Appendix 3). Esdly the Class 8 amphorae
from Apulia must have been transported in bulkh® Western Mediterranean. They
were probably shipped to Puteoli and from theiristeidbuted with other wine
amphorae to southern France. This would also exgdlz rather high amount of
Rhodian amphorae found in relationship with Italjars. Aegean merchants probably
came with a shipment of Rhodian, Chian and Cniavare to Puteoli where the jars
were stored in entrepdts until it was reloaded vaether goods to a more western
destination. What the merchants took back to thgeaa is less well known as there
are for this period no shipwrecks found with Italigroducts. This redistribution
pattern can probably also be applied for the Afrifaas such as Class 32 and Dressel
26 amphorae. They were also transported to PutebBre they where further

distributed to Rome or other destinations.
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In spite of the dominance of Italian amphorae, éhare the first indications of an
increasing influence from the Spanish province. €bnisation of Hispania and
Narbonensis in the middle of thé' tentury BC represents the starting point for
provincial wine production and commercialisatiorcli@rnia 1986, Tchernia 1989),
which will eventually take over the ltalian prodioct from the ' century AD
onwards. This can be seen in the fairly amountla§€£6 amphorae found at coasts of
Catalonia and south France. Other Spanish productis as Class 14 and Class 16

with fish products indicate the growing economi@ortance of the Spanish province.

B. The shifting to the Spanish economy: 1 — 200 AD

Already from the reign of Augustus is there a daseeof export in Italian. The
vineyards in Spain and Gaul developed to an extaitthey were less dependent on
Italian imports. The immigration of Italians/Romanghe new territories changed the
political and economic power to the provinces aglilted in a competition of export
and trade in the different provinces (Tchernia )98%he north-east of Italy, more
specifically the Po valley, became more open toelienports coming up from the

Adriatic: ordinary wine from Crete, quality wineofn Cos and Rhodes and high

quality wines from Chios and Asia Minor (Pomey 1p9%aly and more specifically
Campania still mass-produced table wine — Class-1id the beginning of the first
century. The dolia ships like Grand Ribaud D orrididviarina are mainly found
together with Class 10 wine amphorae. They are »aellent example of this
booming wine trade. But towards the end of tfiecéntury the outcome of the
competitive environment are more provincial impdadtaly than it exported. At the
end of the T and during the " century grain and Gallic wine made up the largest
import of Rome (De Donato 2003). Italian wine grosveprotested against the
competition from the Gauls, which were in their y@othing more than semi-
Romanised provincials. In 92 AD, Emperor Domitigetiieed that half the vineyards
in Gaul had to be uprooted to protect the Italrafustry (De Donato 2003). The wine
trade however, was not seriously affected; in @gtiGallic wine amphorae have
been discovered as far as India. The shift in waneduction from Campania to
Tarraconensis/south France can be found in Clasgri®amphorae, which are found

more frequently in shipwrecks with other Spanishpharae in contrary to the®'l
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century BC where this type was mainly found togetkeath Italian products
(Appendix 3). In spite of the West Mediterraneamdtance in the wine trade, there

were still exports of Apulian and Rhodian winestmne extent.

Spain produced in the®Icentury AD the lion’s share of the amphorae brdugh
Rome (Pomey 1997), which agrees with the inforrmatb shipwrecks. Wine came
from Catalonia, garum and olive oil from southema® and metal from Lusitania
and Beatica. In Cadiz and Seville, little coastad ariver vessels brought the
amphorae filled with oil to bigger ships, which bght the amphorae to Rome
(Mattingly 1988). The ships used the routes al¢rgdoast and partly across the open
sea using the islands to transport all the goodR®dme. The remains of this trade
route can be found in huge mountain of amphoraedshe Monte Testaccio with a
height of 35 m —, which contains approximately 5@liom of mostly Class 25
amphorae. The Spanish amphorae from Baetica anccbaensis are frequently
found together. This probably means that they slupded with Baetican amphorae
or metal sailed from Cadiz to harbours like Tarregavhere they unloaded their
cargo for redistribution or collected an extra smgmt of amphorae from
Tarraconensis before continuing their journeys.oddyexample is the wreck of Port
Vendres B on the French-Spanish border. This Caudite yielded a collection of
Class 15 and Class 25 amphorae from Baetica, tihleed ingots, Class 31 from
Tarraconensis, pottery and glass from south Spainesen some Gaulish sigillata. It
was probably a coastal vessel, which loaded itslg@b Cadiz and Tarragona, before
heading to south France. The answers why the Spailiproduction reached such a
high level can probably be found in the high ammfrghipwrecks with metal ingots
from Baetica. The traffic in metal — tin and lead frem Baetica and Lusitania was
undoubtedly vital and lucrative, acting as an atiom to shipping (Map 11). The
transport of other goods could have arisen ouh®fshippers seeking for part-cargoes
for the journey. The mixed cargoes were a lesqtir@ risk in case of shipwrecking.
Most of the metal ingots of shipwrecks are foundcwombination of Baetican
amphorae, which probably all have been loadedta¢@dts of Cadiz (Appendix 3).
Although Africa is important in th@nnonagrain supply, there are only a small
number of shipwrecks with African amphorae from fin&t centuries found. Panella’s
research on the excavations of Ostia indicates ttitexe was already a substantial

presence of African amphorae in tHécentury AD, which will progressively build-
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up thereafter (Mattingly 1988). Maybe this strikitigv number of shipwrecks with
African products of the®land 29 century can be ascribed to the uneven distribution
of wreck findings. A demonstration of this tradendae found in the survey of the
Skerki Bank between Africa and Sicily, which yieddfour wrecks of the *1century

with African amphorae.
C. The dominance of the African economy: 200 — 450 AD

During the & century AD, the production of oil in Baetica ralpidiecreased. The
production in North Africa was stimulated, as thevas still a need for large
guantities of oil. Africa became the biggest pragtuof grain and oil for Rome
(Pomey 1997, Whittaker 1989) and northern Tunisia ¥he main production area of
amphorae (Appendix 3) (Keay 1984, Mattingly 198B)e archaeological evidence
shows that the expansion of the Tunisian produdiiothe 4" century was in part
directed towards Rome — where it became the exauproduction area for the
annona— (Keay 1984), but to a greater extent towards rothajor markets not
connected with the food supply of the city of RoiffiReynolds 1995). Exported
amphorae from North Africa occur in huge quantitieghe regions of Italy, Spain
and southern France from th& and %' century (Kingsley & Decker 2001). The
presence of African oil amphorae in Spain is evigefor sale of surpluses directly
from North African ports by private landowners oenchants. It proves the existence
of distinct markets for export goods and a sepadatibution network based on
regional ports and their respective shipping roRsynolds 1995). Tarracononesis
had a flourishing local wine industry in thé®Zentury AD and there were few
imported foodstuffs. From the lat8%entury is there a decrease in wine industry and
an increasing import of African oil. From the eadf)) century to middle 8 century
AD the local wine industry died out. The oil comeswv solely from Tunisia. At the
same time 25% of the imports are from Baetica (KE284). The information derived
from the shipwrecks indicates that in thd &nd 4" century there seems to be a
triangular traffic involving Africa, Spain and lial(Parker 1990 b). Punta Ala A,
Femmina Morta, Sobra, Cabrera A, Planier G, Lamar@hd Marzamemi F have a
cargo with mixed Spanish and African amphorae (Apipe 3). The cargoes of the
wrecks seem to have been a result of setting dowinpécking up goods along an

extended route (Map 12). But later wrecks like R@hdres A and Randello only
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have a Spanish consignment of Baetican and incpéatly Lusitanian amphorae on

board.

The disappearance of management labels on the aagbkoch as stamps and graffiti
identifying the name of the shipper or merchardansndication of the breakdown of
state control and the liberation of commerce (Kiegs2004). There were still the
large-scale shipments of the state controlled supploil and wheat. They were
accompanied with other goods — probably secondanyoc— carried along the main
cargo as extra profit, like the African Red SlipARS — fine wares. Dramont E and
La Luque B are such an examples (Kingsley & Deck@dl). But small ships
carrying modest cargoes became the most commdmeihdte Antiquity. Examples
are: Randello with only 150 — 200 amphorae, Heligpeith 700 amphorae, Dramont
E with a capacity of 700 — 750 amphorae and DorHickvcould only carry 5 tons.
However, those small ships were not coasters bgsséy, but were capable of open-
sea navigation. The associated cargoes of the wreackcate that they were mostly
long-distance traders.

The shipwrecks with a cargo of North African am@eare entirely clustered in the
western basin, thus showing a clear evidence qdlinis maritime trade traditions
following the division of the Roman Empire (Kinggl2004). Alexandria was like
any other metropolis a huge market for consumplisrtrade was primarily based on
sea transportation. Overseas amphorae make updretteto 80% of the total count
of containers. At the turn of thé"4entury, there was a weakening of trade contact
between Alexandria and the western provinces. ddusbe seen in the archaeological
record as a decline of amphorae from the Westohtrast to the West, the Eastern
Mediterranean had no single region, which had sudbminant role as North Africa.
Although Egypt was from 330 AD the grain supplier Byzantium, its famous wine
— LR 7 — is found through out the Mediterraneart, inulimited quantities. It was
probably not exported as primary cargo (Kingsleyp&cker 2001). The Black Sea,
Aegean, Syria and Palestine became the economierp@f the East. In the western
basin there are also several shipwrecks with eastensignments are found,

especially with Aegean and Palestine amphorae @jap
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D. The economic influence from the East: 450 — 700 AD

In the 8" century the eastern provinces heavily dominatéetrahe archaeological
record in Alexandria shows that there is only alsm@up of Western amphorae,
primarily from Africa, such as Keay 25 and spath@ajcherek 2004). Cilicia,
Cyprus and Antioch took care of the oil supplies fdexandria and wine from
Palestine was imported on a large scale. This phenon cannot be explained as
nearby region, but more in terms of political acdreomy. This group of vessels also
get an increasing frequency in other more westéiesc as in the late™scentury
there is also a quantitative reduction of Africanphorae. This pattern can also be
seen in the data of the shipwreck cargoes (AppeBfiXhe Eastern Mediterranean
— mainly Palestine — amphorae become dominanteratichaeological record. The
routes used to transport Palestinian wine to thetWed the character of the cargoes
amongst it was shipped are very hard to reconstagcthey are not many wrecks
known with LR4 and LR5 amphorae between GreeceSiadly (Map 13). Several
wrecks off southern Turkey indicate that large Baéan consignments arrived in
Asia Minor as homogenous cargoes (Kingsley 200hgs€ cargoes could have been
broken up and stored in entrep6ts somewhere il#gean according to the market.
A wreck found off Corfu indicates that there wasrade of these amphorae to the
West. It is possible that the vessels travelled N@ath Africa and that amphorae
arrived in minor cargoes more westerly as the wiacka Palu shows. Towards the
end of antiquity, the Palestinian amphorae takeéol®0% of the amphorae found in
Spain and S-France.

These transformations of trade patterns coincidé ¥indamental changes on the
political map of the Mediterranean. The Vandalsquared North Africa in 439 AD,
but they continued the trade in oil and probablyeotcommodities and a lot of their
oil surplus went to the east coast of Spain (Ke284]1 Keay 1992). Examples of the
changing trade patterns can be found in Tarracerfesi 450 to late ®century AD:
The archaeological evidence shows a sharp incredséfrican oil and East
Mediterranean wine (Keay 1984). The loosening &f tvith Rome and the invasions
culminates in a decrease of én@nona— the vandal invasion seized the African trade
fleet — (Rougé 1981). On the other hand, the traidle the west from the eastern
provinces became extremely profitable, as therenvedther central authority nor tax

to pay (Keay 1984). The reduction of amphorae mastufing throughout the
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Mediterranean meant also a decline in the concdpbrganised shipment of
agricultural commodities. Circa 900 amphorae foumdhe Yassi Ada A, seem to
come from different parts of the Mediterranean: Black Sea, Palestine and the
region of Antioch, but also from Africa. The dispt origins of the cargoes in
Byzantine ships suggest that the ships were tragngiia coast, buying and selling
from port to port. This model would explain the iggmixed nature of the cargoes. It
seems symptomatic of a decline of state contror @eenmodity supplies (Arthur
1986). The maritime commerce will probably haverb&ken over by independent
merchants, towns or ecclesiastic authorities. & hiddle of the 8 century the
Byzantine Empire started a reconquest of the Meditvean. This results in a partial
reconstruction of the ancient trade ties. In Alek#nthere is an increase of amphorae
from Gaza and an apparent decline in local amphpraduction. As a result, the
production in North Africa seems to have continuedl into the ' century AD until
the Arab invasion of 690 AD into Tunisia, whichastgled the agricultural production
(Arthur 1986).

The 7 century AD was the scene of the decline of theydascale amphorae

production and probably a concomitant decline iricatjural surplus production in

most of the Mediterranean World. This marked a idecin commercial shipping,

which can also be found in ancient texts (Rougéll98he internal and external
insecurity, combined with financial instability anublitical restrictions reduced the
possibilities of long-distance trade (Greene 198Bue to this governmental

weakness, seafaring was hampered by piracy andsionga were also partially

responsible for the change (Rougé 1981). This didnecessary mean the end of all
trading, other instances such as landowners or ciinerch, which became a
considerable redistribution force, continued tlaelitng patterns (Tomber 1993). In the
Eastern Mediterranean and the Black Sea regiomitbkange of goods still existed,
but the intensity and scale is less than the cestinefore.
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VIII. Difficulties encountered

Sometimes it can be impossible to obtain usefudrmbtion. Problems in this area
are: poor preservation of the original materialequral distribution of reported sites

and inadequate recording, study or publishing efdite (Parker 1984).

The references that | used to describe the findseomphorae originate mainly from
Parker (1992 a). Additional information was foumdjournals, such as International
Journal of Nautical Archaeology or other books sashlurisic (2000) and McCann et
al (2004) concerning shipwrecks. Those works deti shipwrecks and what they
can learn us about ancient history. One has to iaice account that not all the
information has the same exact, scientific standasgpecially in Parker’s catalogue,
there are some sites mentioned that are not mereviéigue reports of divers, who are
not capable to recognize typologies of the amphottaey discovered. This
information is insufficient. Consequently | onlyaasthe reports that had a reasonable
good identification of amphorae types.

Amphorae themselves and their typology have thain dong list of problems:
confusing typologies, doubtful provenance, dispigtabontent and the lack of
guantified data. The analytical analyses can beveefdul tool in archaeology, but it
needs reliable data. The size of the available dakes it possible to smooth the
result by general statistics. When the informatiénwvrecks increases, the patterns

will become firmer.

There are difficulties in making a statistical stuaf ancient shipwrecks; Ships were
lost in a great variety of circumstances and thwigal changes of remains or their
discovery are also distinct. The relationship betwedepositional setting and
archaeological remains in a marine environmentifferdnt to that of terrestrial

systems. Wreck sites go through a series of madifin processes: wrecking,
salvaging, disintegration — physical, biologicadathemical — and eventually the
excavation (Muckelroy 1978, Ward et al 1999). Eawhthese processes will
eventually destroy and modify the wreck site arsd dargo. The wide range of
conditions in which the wrecks are found, from khalwaters to reefs or offshore

depths, means that the cargoes may be preservéyg parcomplete. If ships are
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found, there are dissimilar amounts of data avkalabf the ancient wrecks 70% has
been found in the West Mediterranean (Parker 199Qdrge area in deep sea and
particular coasts are still unexplored, as they ¢ favourable in finding or

preserving coherent wrecks.

An intact shipwreck is like a historic document tthhapresents an elective and
deliberate choice of cargo for a journey to a dpedestination (Pomey 1997). It
mirrors a truthful economic and commercial situataf the point of origin and the
point of destination. The merchant will only beald load his ship with the goods
present at starting port and he will probably shijp a port where there is a demand
for these goods. Every space available will be usedithout endangering his ship
— to enlarge the cost-effectiveness. This means$ thare will not be many
unnecessary goods on board of a ship. Every olgjgxrt of the cargo or part of the
ship’s fitting except for a few objects, which padlly belong to the crew or
passengers on board. This is why it is importariint, log and examine every object
found on a shipwreck and in the end to publishettguired data and results.

IX. Conclusion

The above chapters made it clear that it is notagbvpossible to derive certain
conclusions from the data of archaeological madtenashipwrecks. Confusing
amphorae typologies, geographical uneven distobudf wreck sites and information
that is hard to interpret due to vague reportssarae of the problems, which cause
restrictions in the research. The information tisatvailable must also be treated
carefully: the complexity of the maritime trade Amtiquity makes it not easy to
extrapolate the navigational route of a vessel fribv@ origins of archaeological
material such as amphorae. Nevertheless, the caiitninof ancient texts with
research of shipwrecks can provide researchergatidns and general patterns in
maritime economy. Although the Roman period is knofer bulk cargoes, the
evidence presented in chapter VI shows that thplskds were mostly made up
according to the ships available and other exteawbrs. The information indicates

that the vessels navigating during antiquity wenetlie greater part small to medium

51



sized ships, which carried cargoes made up froraraksources. The broad picture of
Roman economy is that of a market economy instéai¢e economy. The evidence
from shipwrecks points towards a relation with emarc trends rather than political.
Official state orders and especially the provisi@isthe army would nevertheless
have their influences on the trading patterns. @rapll shows the relationship
between the information derived from the cargoethé shipwrecks and the known
shifting of economical centres of gravities: in thest two centuries BC, the
economical centre of the Western Mediterranean iwdgaly. In the first centuries
AD however, Spain became more important and Iltalgi® became more import-
oriented. When the mining in Spain became less itapty the economic stress
became focused on North Africa, which became thpmaanonasupplier. With the
decline of the Roman Empire, the economy became megjionalised. Long-distance

trading still existed but was mainly triggered e tEastern Mediterranean.

The intention of this research is not on presentiew data, but rather in drawing
different strands of evidence with the intentionstulating and providing possible
directions for future research. There is still mymtospecting to be done in the
unexplored areas, such the African coasts, buétiseslso a great need of desk-based
research such as providing a tight amphorae typolog the examination and

publications of existing wreck sites material.
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Map 1: Map of the Mediterranean basin with the most imguirharbours of the Roman period (After
Pomey 1997: p 135)
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Map 2: Map with the principal winds of the Mediterraneasin (Pomey 1997: p 26)
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Map 3: Map displaying the major navigation routes in thediferranean (Rougé 1966: p 88-89)
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Map 4: Map depicting the journey of St-Paul from Caesdfleaitima to Rome (Pomey 1997: p 11)
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Map 5: Distribution of the shipwrecks with a consignmehamphorae

Map 6: Distribution of shipwrecks with a cargo of Africamphorae
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Map 7: Distribution of shipwrecks with a cargo of Spanishphorae

Map 8: Distribution of shipwrecks with a cargo of Frenchghorae
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Map 9: Distribution of shipwrecks with a cargo of Aegeanphorae

Map 10: Distribution of shipwrecks with a cargo of metadats
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Map 11: Distribution of shipwrecks with a cargo of Africand Spanish amphorae

Map 12: Distribution of shipwrecks with a cargo of Levamtiamphorae
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Appendix 1

This appendix is a catalogue of the amphorae tywbgh have been found in the
different shipwrecks. The information comes maialyt of the book of Peacock &

Williams (1986). The drawings are from the samelbaad from Sciallano & Sibella
(1994).



[EEN

Class

Description: Cylindrical neck with thickened plain
rim, oval body and knobbed base. The handles are
round in section.

Other naming: Brindisi, Ostia 56, Panella 2

Origin: Brindisi (Italy)

Date: 125 - 50 BC

(@)
(N

lass

Description: Cylindrical neck, carinated shoulder and &
triangular rim. A pear-shaped body with a solickepi
The handles are ovoid.

Other naming: Greco-ltalic, Will A to E, Lamboglia 4,
Republicaine 1

Origin: Western Mediterranean

Date: Will A: 400 — 275 BC, Will B/C: 225 — 175 BC,
Will D/E: 200 — 130 BC

w

Class

Description: Short triangular rim, cylindrical body and
rounded shoulder wit a short stump spike. The remdie
rod-like.

Other naming: Dressel 1A, Ostia 20, Panella 1
Origin: Italy

Date: 130 — 50 BC

-
(

D
-
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Class

Description: Thick, vertical collar rim and heavy cylindrical
body with a solid chinky spike. The handles arel-a\@aped and
rod-like.

Other naming: Dressel 1B, Ostia 20, Camulodunum 181,
Panella 1
Origin: Italy principally Campania

Date 75 - 10 BC

(@)
ol

lass

Description: High collar rim with narrow mouth, long spindle
shaped body with a short spike. The handles abedib

Other naming: Dressel 1C, Panella 1
Origin: Campania

Date: 125 -25BC

(o2}

Class

Description: High vertical rim with cylindrical neck, ovoid
body and a solid spike. The handles are rounddd wit
distinctive vertical groove.

Other naming: Pascual 1

Origin: Northeastern Spain

Date: 50 BC - 75 AD




\]

Class

Description: A wide mouth with single/double-rounded rim
underneath which is a deep groove, broad neckydytial
body and solid spike. The handles are oval-shaped.
Other naming: Dressel 21-22, Ostia 54

Origin: Italy

Date 1 — 100 AD

(o]

Class

Description: thickened rim, which
slightly overhangs — Lamboglia 2 (A)—,
high cylindrical neck, thick-walled bag-
shaped body with carination on shoulder
and pointed spike. The handles are thick
and oval.

Other naming: Lamboglia 2 (A), Dressel
6A (B-C)

Origin: Lamboglia 2: Apulia, Dressel 6A:
Istria

Date: Lamboglia 2: 200 — 50 BC, Dresse
6A: 1 - 100 AD

Class 9

Description: Cylindrical neck, rounded rim, tapering body
with solid spike. The single rod-handles rise tarplpeak.

Other naming: Rhodian, Ostia 65, Camulodunum 184
Origin: Aegean, probably Rhodes

Date: 50 BC — 125 AD




Class 10

Description: Rounded rim, pronounced carinated shoulder an

solid base. The handles are long and bifid.

Other naming: Koan, Dressel 2 — 4, Ostia 51, Camulodunum
182 -183,ER 4

Origin: Italy, Spain, South France, Aegean and even Edglan

Date: 25 BC — 150 AD

Class 11

Description: High neck with distinctive step, elongated body
with button toe. The bifid handles are heavy aee@ity arched
with a peak higher as the rim.

Other naming: Pseudo-Koan, ER 2, Dressel 437

Origin: Crete?

Date: 1 — 200 AD

Class 13

Description: Large, thick rounded rim, horizontal ribbing on
the body and small, solid spike. The handles apet.sbemi-
circular and ridged.

Other naming: Richborough 527

Origin: Campania, South France?

Date: 1 - 125 AD




Class 14

Description: Short everted rim, long slim neck with @
cylindrical body and short, solid spike. The hasdiee

ovoid.

Other naming: Dressel 12, Beltran 3, Ostia 52

Origin: South Spain, Baetica

Date: 50 BC — 175 AD

Class 15

o
Description: Everted collar rim, cylindrical body and solid, ¢
conical spike. The handles are oval with deepjaadrt Q
groove. N

Other naming: Haltern 70, Camulodunum 185
Origin: Baetica

Date: 50 BC — 50 AD

Class 16

Description: Ovoid body with variations
in rim and spike. The handles have
medium furrow or groove.

Other naming: Dressel 7 — 11, Beltran 1,
Panella 3

Origin: Baetica, but also Gaul?

Date: 25 BC — 100 AD




Class 17

Description: Bell mouth with a thickened, short rim, heavy
cylindrical neck, radish-shaped body and long,dwlspike. The
handles are long and flattened.

Other naming: Beltran 1, Camulodunum 186 A

Origin: Baetica

Date: 25 BC — 125 AD

Class 18

Description: Broad neck, hooked rim and a body that widens
towards the base with a long, hollow spike. Thediesare
long, curved and flattened.

Other naming: Dressel 38, Beltran 2A, Ostia 63,
Camulodunum 186C, Pélichet 46

Origin: Baetica

Date: 75 —-125 AD

Class 19

Description: Thick, everted rim with tapering ligide neck and
widening body towards the base. The long spikebeahollow or
solid. The handles are long and sharply bent ogkvibthe rim.
Other naming: Beltran 2B, Ostia 58

Origin: Baetica

Date: 35 - 150 AD




Class 20

long, hollow spike. The handles have a shallow geatown the | o
centre.

Description: Thickisch, beaded rim, cylindrical body and a O
Other naming: Dressel 14, Beltran 4A, Ostia 62
Origin: Baetica

Date: 25 - 250 AD

Class 21

Description: Everted rim, small neck, cylindrical body and lpng
hollow spike. The handles have a narrow groove dibwsrcentre.

Other naming: Beltran 4B, Ostia 61
Origin: Lusitania

Date: 50 — 200 AD

Class 22

Description: Thickish, jutting rim, long cylindrical body with | @
slight expansion at the base and short spike. @hdlbs are
thick and round.

Other naming: Almagro 50, Keay 22, Ostia 7

Origin: Lusitania, North Africa?

Date: 325 - 500 AD




Class 23

Description: Narrow neck, triangular rim and a high-
shouldered piriform body with short spike. The Hasdare
broad and sharply bent with a narrow groove inntigidle.

Other naming: Almagro 51, Keay 23

Origin: Lusitania

Date: 200 — 450 AD

Class 24

Description: Rounded rim, ovoid body and developed

spike. Thin handles.

Other naming: Dressel 25, Haltern 71

Origin: Baetica

Date: 25 BC — 100 AD

Class 25

Description: Short neck, large,
globular body and small basal
knob. The handles are thick,
sharply bent or oval shaped.

Other naming: Dressel 20,
Beltran 5, Ostia 1

Origin: Baetica

Date: 35 —-300 AD




Class 26

Description: Short, triangular rim, bulbous body and shg
spike. The handles are small and oval.

Other naming: Dressel 23, Keay 13
Origin: Baetica

Date: 200 — 400 AD

Class 27

Description: Thick, rounded rim, short neck, broad,
rounded shoulders and a tapering body to a naftatw,
base. The handles are short, crude, fat and heeeteal
depression.

Other naming: Gauloise 4, Pélichet 47, Ostia 60, Pear-
shaped Gaulish

Origin: South France

Date: 50 — 300 AD

Class 29

Description: Thickened rim, neck with external inflections
broad shoulders, tapering body and narrow, fla¢ lvagh
footring. The handles have a central groove.

Other naming: Gauloise 3

Origin: South France

Date: 1 — 100 AD




Class 30

Description: Distinctive, broad, thick and flat rim,
broadish, rounded shoulders and tapering body avitht
base. The handles are short, flat and have a tgnbave.
Other naming: Gauloise 5

Origin: South France

Date: 50 — 125 AD

Class 31

Description: “Pulley-wheel” rim, well-rounded body
ending in a thick footring. The short, rounded Haadhave
one or two furrows.

Other naming: Dressel 28

Origin: Tarraconensis, Baetica? France?

Date: 25 BC — 150 AD

Class 32

Description: Flaring rim and a
long, cylindrical body with small
handles and a hollow spike.

Other naming: Neo-punic, Mafa
C, Van der Werff (VdW) 1 to 3,
Dressel 18

Origin: VdW 1(A): Morocco,
VdW 2 (B): Tunisia, VdW 3 (C):
Tripolitania

Date: 200 BC — 100 AD




Class 33

Description: Thick, everted rim, short, straight neck, long, * Q
cylindrical body with short, hollow spike. The haeslare small
and sharply bent.

Other naming: Africana 1, Beltran 57, Ostia 4, Keay 3

Origin: Tunisia

Date 125 — 350 AD

Class 34

Description: Thick, upricht and round rim, o
long, cylindrical body and short spike. The
handles are small and sharply bent.

Other naming: Africana 2, Beltran 56, Ostia
3,Keay4 -6

Origin: Tunisia

Date: 175 - 400 AD

Class 36

Description: Thick, concave rim, high, conical neck, long,
cylindrical body with hollow, conical spike. Therdies are
short and thick.

Other naming: Tripolitanian 1, Ostia 64

Origin: Tripolitania

Date: 1 — 400 AD




Class 37

Description: Thick, everted rim, Short
upright neck, long, cylindrical body and sha
handles.

Other naming: Tripolitanian 2 — 3, Ostia 2
& 24, Dressel 41 — 42 o

Origin: Tripolitania

Date: 100 — 250 AD

Class 38

Description: Upright rim, sometimes ribbed, short
neck, pear-shaped body and small, bulbous, holloy «®_
base. The handles are sharply bent and sometime
ribbed.

Other naming: Dressel 30, Ostia 5, Keay 1, Panell:
33, Pear-shaped Mauretanian

Origin: Mauretania

Date: 175 - 400 AD

Class 39

Description: Thick rim, bulging neck, ovoid body and short
basal knob. The handles are arched and bifid.

Other naming: ER 1
Origin: Aegean

Date: 25 - 150 AD




Class 40

Description: Biconical or thick,
slightly, inturned rim, narrow neck,
carinated shoulder, vertical fluting
and squat body with a footed base.
The handles are rounded.

Other naming: MR 1, Panella 44 —
47

Origin: Mauretania

Date: 1 — 300 AD (Biconical rim) or 150 — 400 AD (intugth rim)

Class41

Description: Slightly convex rim with or withoutge,
narrow neck, cylindrical body with roudend base and
small point. The handles are bowed.

Other naming: MR 2

Origin: Crete

Iy

Date: 1 — 275 AD

m

Class 42

Description: Rounded rim, high neck, tapering body and flat
base with footring. The handles are flatish wighallow,
central groove.

Other naming: MR 13, Panella 40 — 41, Pear-shaped lItalian,
Flat-bottomed Italian

Origin: Forlimpopoli?

Date: 225 — 375 AD, although evidence from wrecks pldbes
amphora already in the first two centuries.




&

Class

Description: High, everted rim, short, conical neck
a globular body with deep, horizontal grooving in
the upper part and a small, basal knob. The handl
are bowed.

Other naming: LR 2, Keay 65, Globular shape

Origin: Black Sea, Aegean?

Date: 300 — 600 AD

Class 44

Description: Thick rim,
stumpy handles, body
tapering in the middle with
ridging decoration, roundec
base. |V B @@ \=
Other naming: LR 1,
Keay 53, Baluster shape

Origin: Syria, Cyprus,
Cilicia

o]

Date: 425 — 650 AD

Class 45

Description: Long, slender neck with short strap-handles
high rounded shoulder and a tapering solid foot.

Other naming: LR 10, LR 3
Origin: Asia Minor

Date: 375 —-575 AD




Class 46

Description: No neck and a
vertical rim rising from the
shoulder, bag-shaped body and ¢
rounded base. Ring handles.

Other naming: Palestinian

Origin: Palestine

I

&

Date: 400 — 600 AD

Class 47

Description: Narrow rim with sharp flange below it.
High, thick conical neck, tapering body and tubular
hollow base. The handles are thick, broad and kteep

arched above the rim.

Other naming: Kapitan 2, MR 7, Ostia 6

Origin: Aegean

Date: 200 — 400 AD

Class 48

Description: Small, thichened rim, heavy bag-shap ==

body with rounded base. Ring handles on the

shoulder.
Other naming: Zemer 53
Origin: Palestine

Date: 200 — 400 AD




Class 49

Description: Small, everted rim with loop handlestbe
shoulders and a narrow, cylindrical body. The lzasebe
rounded or flat.

Other naming: LR 4, Almagro 54

Origin: Palestine

Date: 300 — 600 AD

Class 51

Description: Everted rim with short handles, high neck, longoar

body with long, tapering spike.

Other naming: LR 8, Spatheion, Keay 25

Origin: North Africa, Cartagena? Although this amphorae ar
mainly found in company with African amphorae, whigould

favour a African origin.

Date: 375 —-550 AD

Class 54

Description: Thick, everted rim and conical neck, bag-

shaped body with rounded base. The handles ate thial
and from the top of the neck to the shoulder rgiswth the
rim.

Other naming: LR 13

Origin: /

Date: 600 — 800 AD




Class 56

Description: Long, cylindrical neck, body tapers to end in@do
spike. The handles are thick, round and steeplyeat.c

Other naming: Kapitan 2, Ostia 9
Origin: Aegean, Italy? Half of the amphorae found in

shipwrecks are in combination with Class 47 of #legean
origin.

Date: 175 - 300 AD

Class 58

Description: Everted rim, piriform body, elliptic handles and ;
pointed spike.

Other naming: Almagro 55, Keay 15
Origin: Baetica

Date: 200 — 400 AD

Class 63

Description: Large, upright rim, bag-shaped body
with rounded base and rounded handles on the
shoulder.

Other naming: LR 5

Origin: Palestine

Date: 400 — 700 AD




Keay 35

Description: Triangular rim, short neck, long, cylindrical bodgd
a short pike. The handles are small.

Origin: Africa

Dressel 26

Description: Vertical collar rim,ovoid body and basal knob.
The handles are short and flattened.

Origin: Tripolitania

Beltran 72

Description: Wide mouth with everted rim, broad neck and a
body that widens towards the base with a shorbiodipike.
The handles are thick and rounded.

Origin: Lusitania




Cnidian

Description: Small rounded rim, high neck, slight carinated
shoulder and elongated body with a pointed spike. fandles are
heavy, arched and they have a shallow groove.

Origin: Cnidos

Tarraconensis|

Description: These amphorae resemble the Apulian
amphorae, but the stamp — L. Volteil — indicatest thhas
been fabricated in Spain. This amphora has a thadkeim,
with grooves underneath. The body has an ovoid fmth
ends in a solid spike. The handles have a medioaver

Origin: Tarraconensis

Chian

Description: Rounded rim and a high neck, a pronounced
carinated shoulder, tapering body with a long spikes handles
are long and round.

Origin: Chios




Name Place of origin Name Place of origin
African Africa Keay 42 Tunisia

Beltran 68 Keay 49

Beltran 72 Lusitania Keay 52 Eastern Mediterranean
Carrot amphorae Keay 61 Tunisia

Chian Chios Keay 62 Tunisia
Cnidian Cnidos Keay 81 Tunisia or Libya
Crete Crete Kingsholm 117

Cylindrical Africa Koan Cos

Cylindrical Africa M230 Robinson

Dressel 17 Massilian South France
Dressel 24 Nubian Africa

Dressel 26 Ovoidal

Dressel 29 Panella 34

Dressel 35-36 Aegean Panella 36

Dressel 37 Baetica Pascual 2 Spain

Dressel 44-45 Pear-shaped

Egyptian biconical Egypt Pear-shaped Etrurian Italy

Flat bottomed Pompei X Campania

Flat bottomed Sicilian Sicily Portorecanato

Gaulish Gaul Punic

Gauloise 2 S-France Riley D377

Globular Robinson K114

Hispanic spindle shaped |Spain Schoene 8

Ibizan Balearics Sinopian Black Sea
Keay 16 Baetica Skerki Bank 1

Keay 32 Tunisia Tarraconensis | Tarraconensis
Keay 35 Tunisia Thasian Thasos

Table with other amphorae types and there presumable place of origin




Appendix 2

This appendix is a list of the shipwrecks with apwsed begin and end date, XY
coordinates and their cargoes. The wrecks are thiolse wrecks in which amphorae
were found.
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Ship Begin | End | X _COORD Y _COORD Cargo
Acque Chiare 300 450 17,48815 40,26052 C51
Addaya -150 -25 4,12 40,1 Dressel 1
Agde B -200 -100 3,27 43,16 C10
Agde B -200 -100 3,27 43,16 C2
Agde B -200 -100 3,27 43,16 C4
Agde B -200 -100 3,27 43,16 C9
Agde D -100 -1 3,27 43,15C5
Agde D -100 -1 3,27 43,15 Ceramics
Agde E 75 125 3,28 43,15 C25
Agde E 75 125 3,28 43,15 Metal
Aigua Blava -50 25 3,10245 41,80401C6
Aigua Blava -50 25 3,10245 41,80401 Dressel 37
Ain El Gazala 200 400 23,07657 32,69698 C47
Akandia A -50 100 28,15838 36,12878/C9
Albenga -100 -80 8,3442 44,12134 C8
Albenga -100 -80 8,3442 44,12134 C4
Albenga -100 -80 8,3442 44,12134 Ceramics
Alexandria A 29,55 31,13 Dressel 6
Algajola -150 -100 8,5 42,37 C3
Algajola -150 -100 8,5 42,37 Metal
Almadraba 100 200 0,06458 38,61052 C10
Ametlla de Mar A -25 75 0,56658 40,46884 C10
Ametlla de Mar A -25 75 0,56658 40,46884 C14
Ametlla de Mar C 1 300 0,56658 40,47884 C25
Amoladeras -0,70241 37,72411 C3
Amoladeras -0,70241 37,72411 Metal
Amoladeras -0,70241 37,72411 Tiles
Ancona -150 -25 13,73111 43,44608 C8
Antikythera A -80 80 23,30969 35,77864 C10
Antikythera A -80 80 23,30969 35,77864.C8
Antikythera A -80 80 23,30969 35,77864 C9
Antikythera A -80 80 23,30969 35,77864 Ceramics
Antikythera A -80 80 23,30969 35,77864 Glass
Antikythera A -80 80 23,30969 35,77864 Metal
Aragnon 1 50 5,59045 43,15992 C8
Aragnon 1 50 5,59045 43,15992 Flat bottomed
Arap Adasi -100 -1 28,28348 36,69154 C9
Ardenza 1 100 10,29724 43,335/C20
Arenys de Mar 2,52198 41,48259 C6
Areopolis -100 -1 22,22 36,4C8
Argentario 11,55917 42,29227 Dolia
Arles 1 100 4,53013 43,37349 C27
Ayios Stephanos 550 650 26,19066 38,58714 C44
Ayios Stephanos 550 650 26,19066 38,58714.C48
Bacoli A -50 100 14,80854 40,57989 C10
Bacoli B 100 200 14,78741 40,5968/C25
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Appendix 2

4-3-2013

Ship | Begin | End | X _COORD Y _COORD Cargo
Bagaud A (lle d'Hyeres) 200 275 6,22 43,1C38
Bagaud A (lle d'Hyeres) 200 275 6,22 43,1.C47
Bagaud A (lle d'Hyeres) 200 275 6,22 43,1C51
Bagaud A (lle d'Hyeres) 200 275 6,22 43,1C56
Bagaud B -110 -100 6,22 43,1C3
Bagaud B -110 -100 6,22 43,1 Ceramics
Bagaud B -110 -100 6,22 43,1 Metal
Bagaud C 75 200 6,22 43,1/C25
Bagaud C 75 200 6,22 43,1 Gaulish
Baie De L'amitié 50 100 3,28 43,16 C25
Baie De L'amitié 50 100 3,28 43,16 Ceramics
Baie De L'amitié 50 100 3,28 43,16 Metal
Bajo de dentro -100 -1 -0,68241 37,67411C8
Bajo de dentro -100 -1 -0,68241 37,67411 Metal
Bajo de la Barra 1 100 -0,68241 37,68411C16
Bajo de la campana B 1 100 -0,70241 37,73411C19
Bajo de la campana B 1 100 -0,70241 37,73411.C20
Bajo de la campana B 1 100 -0,70241 37,73411 Ovoidal
Balise du prétre B 1 100 9,15369 41,37287 C10
Balise du prétre B 1 100 9,15369 41,37287 C7
Balise du prétre C 290 340 9,15369 41,37287 C34
Baratti -150 -25 10,41724 43,035 Dressel 1
Baska -100 -1 14,46 44,58 C8
Basse du Verhuge -140 -130 6,44 43,14 C2
Basses du Can -125 -100 6,42 43,14 C3
Ben Afeli 85 95 -0,23864 39,57 C10
Ben Afeli 85 95 -0,23864 39,57 Metal
Benicarlo 1 50 0,31903 40,22032 C10
Benicarlo 1 50 0,31903 40,22032 C15
Benicarlo 1 50 0,31903 40,22032 C25
Bera 50 50 1,60059 41,15689 C10
Bergeggi 10 60 8,27165 44,08728 C15
Bodrum -100 -1 27,23 37,12.C10
Bon Porté B -150 -100 6,39 43,1C2
Bon Porté B -150 -100 6,39 43,1C3
Boulouris 1 300 6,82599 43,408/C25
Cabo de Gata 175 325 -2,2161 36,679 /C22
Cabo de Gata 175 325 -2,2161 36,679/C33
Cabo de Mar 1 300 -8,96979 42,31086 C19
Cabrera A 300 325 2,61903 39,83703 C22
Cabrera A 300 325 2,61903 39,83703C23
Cabrera A 300 325 2,61903 39,83703C34
Cabrera A 300 325 2,61903 39,83703 Tiles
Cabrera A 300 325 2,61903 39,83703 Beltran 72
Cabrera C 225 225 2,61903 39,83703C25
Cabrera C 225 225 2,61903 39,83703.C26
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Ship Begin | End | X _COORD Y _COORD Cargo
Cabrera C 225 225 2,61903 39,83703C34
Cabrera C 225 225 2,61903 39,83703 Beltran 68
Cabrera C 225 225 2,61903 39,83703 Beltran 72
Cabrera D 1 15 2,62903 39,83703 C10
Cabrera D 1 15 2,62903 39,83703C16
Cabrera D 1 15 2,62903 39,83703 Metal
Cabrera E -10 25 2,60903 39,83703 C10
Cabrera E -10 25 2,60903 39,83703 Metal
Cadiz B -100 -40 -6,2 36,31C10
Cadiz C 1 250 -6,2 36,31/C25
Cadiz C 1 250 -6,2 36,31 Dolia
Cadiz D -25 25 -6,2 36,31 C14
Cadiz D -25 25 -6,2 36,31C16
Cadiz D -25 25 -6,2 36,31/C19
Caesarea A 350 500 34,74349 32,48188/C49
Caesarea B 175 275 34,75436 32,38913/C49
Caesarea Cove -125 -75 34,8344 32,69137 C10
Caesarea Cove -125 -75 34,8344 32,69137 C9
Caesarea Cove -125 -75 34,8344 32,69137 Cnidian
Cagliari A 1 300 9,2 39,1 C27
Cagliari B 200 350 9,2 39,1 African
Cal Cativa -50 25 3,13 42,21 C6
Cala Cupa 75 125 10,86672 42,29524 C36
Cala Cupa 75 125 10,86672 42,29524 C25
Cala Cupa 75 125 10,86672 42,29524 C27
Cala Cupa 75 125 10,86672 42,29524 C42
Cala di li Francesi -100 100 9,20671 41,25243 Dolia
Cala Mindola -100 -25 12,40293 37,73827C4
Cala Mindola -100 -25 12,40293 37,73827C5
Cala Rossana 1 50 13,40216 40,74473 C16
Cala Rossana 1 50 13,40216 40,74473 Metal
Cala Vellana 50 60 4,30955 39,93601 C10
Cala Vellana 50 60 4,30955 39,93601 Ceramics
Cala Vellana 50 60 4,30955 39,93601 Ovoidal
Camarina A 175 200 14,37361 36,82798 C33
Camarina A 175 200 14,37361 36,82798 Ceramics
Camarina A 175 200 14,37361 36,82798 Metal
Camarina A 175 200 14,37361 36,82798 Stones
Cap Bear A -50 25 3,31219 42,29324 C6
Cap Bear C -50 -25 3,3004 42,34705C14
Cap Bear C -50 -25 3,3004 42,34705C4
Cap Bear C -50 -25 3,3004 42,34705C6
Cap Bear C -50 -25 3,3004 42,34705 Tarraconensis |
Cap Benat A 30 190 6,68955 43,31026 C21
Cap Benat A 30 190 6,68955 43,31026 Ibizan
Cap Benat B -125 -75 6,68955 43,31026 C5
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Ship Begin | End | X _COORD Y _COORD Cargo
Cap Benat B -125 -75 6,68955 43,31026 Dolia
Cap Benat C 1 50 6,68955 43,31026 C15
Cap Benat C 1 50 6,68955 43,31026 C27
Cap Benat D -130 -110 6,69272 43,31746 C3
Cap Blanc 295 325 2,66678 39,36168 Beltran 72
Cap Blanc 295 325 2,66678 39,36168 C23
Cap Blanc 295 325 2,66678 39,36168 C34
Cap Bon A 1 100 11,14048 37,09824 C15
Cap Bon B -75 100 11,14048 37,09824 C10
Cap Camarat A -100 -25 6,71048 43,24473 C4
Cap Camarat A -100 -25 6,71048 43,24473 Ovoidal
Cap Camarat B -75 -25 6,71048 43,24473 C4
Cap Camarat B -75 -25 6,71048 43,24473 C8
Cap Camarat B -75 -25 6,71048 43,24473 Dressel 26
Cap Croisette 200 400 5,45907 43,17931 African
Cap de Creus -50 25 3,19176 43,13266 C6
Cap de Garde 285 365 7,72715 37,01487 C34
Cap del Vol -10 5 3,13844 42,15913 C6
Cap del Vol -10 5 3,13844 42,15913 Ceramics
Cap Gros A -100 -50 7,16319 43,57077 C3
Cap Gros A -100 -50 7,16319 43,57077 C4
Cap Gros C -50 -25 7,17956 43,57062 C10
Cap Gros C -50 -25 7,17956 43,57062 C16
Cap Gros C -50 -25 7,17956 43,57062 C6
Cap Gros C -50 -25 7,17956 43,57062 C8
Cap Gros Collioure -50 25 3,20481 42,36381C6
Cap Leucate A 1 275 3,19623 42,52706 C25
Cap Leucate B -50 100 3,19711 4252706 C10
Cap Negret -110 -90 1,17 39C32
Cap Negret -110 -90 1,17 39C4
Cap Roux B -120 -80 6,92527 43,44836 C3
Cap Roux B -120 -80 6,92527 43,44836 C8
Cap Roux B -120 -80 6,92527 43,44836 C9
Cap Sicié -75 -70 5,85129 43,03888/C8
Cap Sicié -75 -70 5,85129 43,03888 Ovoidal
Cap Tailliat -100 100 6,39 43,1C3
Cap Tailliat -100 100 6,39 43,1 Ceramics
Cape Andreas B 600 700 34,35 35,4 C54
Cape Andreas C 450 650 34,35 35,4 C44
Cape Andreas E 450 650 34,35 35,4 C44
Cape lzmetiste 100 150 16,23 43,1C10
Cape lzmetiste 100 150 16,23 43,1 Stones
Cape Izmetiste 100 150 16,23 43,1 Tiles
Cape Kiti B -10 40 33,37 34,48 Dressel 6
Capo Carbonara B 200 275 9,67901 39,37656 C33
Capo di Torre Cavallo -150 -50 18,35782 40,38423/C8
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Capo di Torre Cavallo -150 -50 18,35782 40,38423 Dressel 1
Capo Enfola -150 -100 10,32498 42,70523 C3
Capo Granitola A 225 275 12,59651 37,48542 CA7
Capo Granitola A 225 275 12,59651 37,48542 Stones
Capo Graziano A -160 -140 14,66258 38,52298 C2
Capo Graziano A -160 -140 14,66258 38,52298C3
Capo Graziano A -160 -140 14,66258 38,52298/C9
Capo Graziano A -160 -140 14,66258 38,52298 Ceramics
Capo Graziano C 1 10 14,66258 38,52298 C10
Capo Graziano C 1 10 14,66258 38,52298 C15
Capo Graziano C 1 10 14,66258 38,52298 C16
Capo Graziano C 1 10 14,66258 38,52298 C25
Capo Graziono H -100 -50 14,66258 38,52298/C8
Capo Graziono M 150 250 14,66258 38,52298 C33
Capo Graziono M 150 250 14,66258 38,52298 C34
Capo Mele -150 -150 8,16991 43,92898 C3
Capo Plaia 200 275 13,56 38,1C33
Capo Plaia 200 275 13,56 38,1 C36
Capo Rasocolmo C -150 -75 15,30107 38,2879/ C3
Capo San Alessio 100 300 15,21 37,54/C40
Capo Sant Andrea A -60 -35 10,83194 42,7018 C4
Capo Sant Andrea A -60 -35 10,83194 42,7018 Ovoidal
Capo Sant Andrea B -125 -100 10,882 42,64874 C3
Capo Sant Andrea B -125 -100 10,882 42,64874 C4
Capo Sant Andrea B -125 -100 10,882 42,64874 C5
Capo Testa A 1 75 9,62502 41,119.C15
Capo Testa A 1 75 9,62502 41,119 C16
Capo Testa B -75 -25 9,62502 41,109C4
Capo Testa B -75 -25 9,62502 41,109 Dolia
Capo Testa B -75 -25 9,62502 41,109 Metal
Caprera 100 200 9,25861 41,26195 C25
Carmel Beach A 300 400 34,67101 32,23261 C38
Carqueiranne -75 -25 5,91751 43,04793/C4
Carro B -125 -75 5,36106 43,25814 C3
Carro C 1 275 5,36106 43,25814 C25
Cassidaigne -100 -1 5,19748 43,28849 C10
Cassidaigne -100 -1 5,19748 43,28849 C4
Cassidaigne -100 -1 5,19748 43,28849 Dressel 44-45
Cassis -100 -1 5,61691 43,14551 C4
Castillo 1 100 -0,72241 37,77411C18
Catalans 350 350 5,35374 43,23871C23
Catalans 350 350 5,35374 43,23871 C26
Catalans 350 350 5,35374 43,23871 Beltran 72
Cattolica -100 -25 12,53381 44,15072/C8
Cavaliere/Lavandou -125 -75 6,82272 43,38892/C10
Cavaliere/Lavandou -125 -75 6,82272 43,38892 C3
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Cavaliere/Lavandou -125 -75 6,82272 43,38892/C5
Cavaliere/Lavandou -125 -75 6,82272 43,38892 C8
Cavaliére/Lavandou -125 -75 6,82272 43,38892 Coan
Cavaliére/Lavandou -125 -75 6,82272 43,38892 Punic
Cavallo A 40 60 9,25867 41,3571/C10
Cavallo A 40 60 9,25867 41,3571 |Glass
Caveaux A -125 -75 5,32374 43,20801 C3
Caveaux B -125 -100 5,32374 43,20801 C5
Cavtat -100 -25 18,08351 42,52752 C8
Cecina -125 -75 10,39724 43,205 C5
Cervo -50 100 8,2883 43,98112 C10
Chia 200 275 8,62485 38,87658 C25
Chiessi 60 85 10,59772 42,74359 C10
Chiessi 60 85 10,59772 42,74359 C15
Chiessi 60 85 10,59772 42,74359 C18
Chiessi 60 85 10,59772 42,74359 C19
Chiessi 60 85 10,59772 42,74359 C25
Chiessi 60 85 10,59772 42,74359 Metal
Chiessi 60 85 10,59772 42,74359 Ibizan
Chrétienne A -150 -100 6,88381 43,41672C3
Chrétienne A -150 -100 6,88381 43,41672 C8
Chrétienne B 50 200 6,88381 43,41672/C19
Chrétienne D 325 375 6,88381 43,41672 C23
Chrétienne D 325 375 6,88381 43,41672/C26
Chrétienne D 325 375 6,88381 43,41672 Beltran 72
Chrétienne D 325 375 6,88381 43,41672 Ovoidal
Chrétienne H 15 20 6,88381 43,41672 C10
Chrétienne H 15 20 6,88381 43,41672/C25
Chrétienne H 15 20 6,88381 43,41672 C16
Chrétienne H 15 20 6,88381 43,41672 Punic
Chrétienne | 1 100 6,88381 43,41672/C16
Chrétienne | 1 100 6,88381 43,41672 C31
Chrétienne | 1 100 6,88381 43,41672 Dressel 26
Chrétienne J -125 -75 6,88381 43,41672/C5
Chrétienne J -125 -75 6,88381 43,41672 Metal
Cikat -100 100 14,4602 44,36917 C8
Ciotat C -125 -75 5,79856 43,04007 C3
Circeo C -150 -1 13,53804 41,14113 Dressel 1
Circeo D -25 25 13,23804 41,16113 C10
Circeo D -25 25 13,23804 41,16113 Dolia
Circeo E 200 400 13,73804 41,15113C34
Colonia de Sant Jordi A -100 -100 3 39,18 C10
Colonia de Sant Jordi A -100 -100 3 39,18 C3
Colonia de Sant Jordi A -100 -100 3 39,18C5
Colonia de Sant Jordi A -100 -100 3 39,18/C8
Colonia de Sant Jordi A -100 -100 3 39,18 /Ceramics
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Colonia de Sant Jordi A -100 -100 3 39,18 Dolia
Colonia de Sant Jordi A -100 -100 3 39,18 Cnidian
Colonia de Sant Jordi A -100 -100 3 39,18 Punic
Colonia de Sant Jordi C 250 300 3 39,18/C34
Columbretes -25 75 0,64007 39,88175C16
Conillera 30 190 1,30891 38,70987 C21
Corfu 300 500 19,62671 39,81403C63
Cueva del Jarro B 50 100 -3,44902 36,65241.C19
Cueva del Jarro B 50 100 -3,44902 36,65241 C25
Cukertme B -100 -1 27,47 37 Cnidian
Culip A -50 25 3,17 42,19 C6
Culip C -50 25 3,17 42,19 Pascual 2
Culip D 70 80 3,17 42,19 C25
Culip D 70 80 3,17 42,19 Ceramics
Culip E 50 100 3,17 42,19C18
Datca B 650 725 27,3589 36,66697 C43
Datca B 650 725 27,3589 36,66697 C44
Datca C 275 325 27,32075 36,72126 C56
Datca C 275 325 27,32075 36,72126 Robinson K114
Delphinion 400 600 26,19176 38,47648 C44
Delphinion 400 600 26,19176 38,47648 Riley D377
Denia 150 225 0,62182 38,75563 C25
Dhia A 1 100 25,17022 35,38163 C10
Dhia A 1 100 25,17022 35,38163C24
Dhia A 1 100 25,17022 35,38163C9
Dhia A 1 100 25,17022 35,38163/C32
Dhia A 1 100 25,17022 35,38163 Nubian
Dhrapi -250 -50 23,15 37,15C9
Diano Marina 50 50 8,1883 43,96112 C16
Diano Marina 50 50 8,1883 43,96112 C10
Diano Marina 50 50 8,1883 43,96112 Ceramics
Diano Marina 50 50 8,1883 43,96112 Dolia
Dor A 600 650 34,64202 32,15436 C49
Dor A 600 650 34,64202 32,15436 C63
Dor D 575 600 34,72174 32,33339C49
Dor D 575 600 34,72174 32,33339C63
Dor E 500 700 34,63115 32,05945 C49
Dor F 600 650 34,57317 31,94133C63
Dor G 600 650 34,52968 31,83771C63
Dragonera A 200 275 2,40678 39,48168 C34
Dragonera B -100 -25 2,39678 39,48168 C4
Dramont A -50 -50 6,83599 43,408 C6
Dramont A -50 -50 6,83599 43,408/C10
Dramont A -50 -50 6,83599 43,408 C32
Dramont A -50 -50 6,83599 43,408 C4
Dramont A -50 -50 6,83599 43,408/C8
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Dramont B 1 25 6,83599 43,408 C10
Dramont B 1 25 6,83599 43,408 Tarraconensis |
Dramont C -125 -100 6,83599 43,408 C4
Dramont C -125 -100 6,83599 43,408 C5
Dramont C -125 -100 6,83599 43,408 C8
Dramont C -125 -100 6,83599 43,408 Ceramics
Dramont C -125 -100 6,83599 43,408 Metal
Dramont D 40 50 6,83599 43,408 C16
Dramont D 40 50 6,83599 43,408 C10
Dramont D 40 50 6,83599 43,408 C16
Dramont D 40 50 6,83599 43,408/C9
Dramont D 40 50 6,83599 43,408 Kingsholm 117
Dramont E 420 425 6,83599 43,408 C49
Dramont E 420 425 6,83599 43,408 C51
Dramont E 420 425 6,83599 43,408 Keay 35
Dramont F 400 400 6,82599 43,408 C23
Dramont F 400 400 6,82599 43,408 C51
Dramont F 400 400 6,82599 43,408 Cylindrical
Dramont F 400 400 6,82599 43,408 Keay 52
Drazica -50 -1 14,52 44,47 C10
Drazica -50 -1 14,52 44,47 C8
Dunas del Pinatar 1 250 -0,73241 37,77411.C25
Eloro A 300 350 15,11 36,5C51
Embiez -150 -50 5,78448 43,06012/C5
Escolletes A 200 300 -0,71241 37,73411.C23
Escolletes B 200 500 -0,71241 37,73411 C46
Escombreras -140 -100 -0,82144 37,55827C3
Esculls -100 -25 -0,71241 37,77411C5
Esculls -100 -25 -0,71241 37,77411 Ceramics
Espines -25 50 -0,71241 37,72411C16
Esquillade -150 -100 6,364 43,08002/C3
Estérel -100 -100 6,0847 43,01531 C10
Estérel -100 -100 6,0847 43,01531 C4
Estérel -100 -100 6,0847 43,01531 C5
Estérel -100 -100 6,0847 43,01531 C3
Estérel -100 -100 6,0847 43,01531C5
Est-Perduto 1 50 9,32717 41,37992 C10
Est-Perduto 1 50 9,32717 41,37992 Ibizan
Fano -200 -1 13,55072 43,64989 C8
Femmina Morta 325 325 14,39361 36,79798/C23
Femmina Morta 325 325 14,39361 36,79798/C26
Femmina Morta 325 325 14,39361 36,79798/C33
Femmina Morta 325 325 14,39361 36,79798 C34
Femmina Morta 325 325 14,39361 36,79798 Ceramics
Femmina Morta 325 325 14,39361 36,79798 Cylindrical
Femmina Morta 325 325 14,39361 36,79798 Keay 81
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Filicudi Porto 475 550 14,66258 38,52298 Keay 62
Fontanamare A 290 310 8,24869 39,17697 C34
Fontanamare A 290 310 8,24869 39,17697 Ceramics
Fos A -50 -25 4,7731 43,32947 C14
Fos A -50 -25 4,7731 43,32947 C4
Fos A -50 -25 4,7731 43,32947 Ceramics
Fos B 1 100 4,7731 43,32947 Dressel 6
Fourmigue A -125 -75 6,07663 43,03761 C3
Fourmigue A -125 -75 6,07663 43,03761 Ceramics
Fourmigue C -80 -60 6,07789 43,04415C4
Fourmigue C -80 -60 6,07789 43,04415C8
Fourmigues 50 50 6,07002 43,04161 C10
Freu d'en Valento -50 25 2,21852 41,34297 C6
Gandolfo 90 110 -2,33977 36,7802 C18
Gandolfo 90 110 -2,33977 36,7802/C20
Gandolfo 90 110 -2,33977 36,7802 Dressel 17
Garoupe A 10 35 7,16319 43,57077 C10
Garoupe A 10 35 7,16319 43,57077 Dolia
Garoupe B -100 -25 7,17956 43,58062/C4
Garoupe C 140 200 7,17956 43,58062 C25
Genoa -130 -110 8,76585 44,38148 C10
Genoa -130 -110 8,76585 44,38148/C3
Genoa -130 -110 8,76585 44,38148 Ceramics
Gibraltar 1 100 -5,34975 36,07897 C16
Giglio Porto 200 225 10,86672 42,28524 C38
Giglio Porto 200 225 10,86672 42,28524 C34
Giglio Porto 200 225 10,86672 42,28524 Metal
Giraglia 9,40413 43,01651 C10
Giraglia 9,40413 43,01651 C25
Giraglia 9,40413 43,01651 C29
Giraglia 9,40413 43,01651 Dolia
Givat Olga 500 700 34,4717 31,74133.C49
Glavat -25 -1 17,40597 42,66174 C10
Glavat -25 -1 17,40597 42,66174C8
Glavat -25 -1 17,40597 42,66174.C9
Goica -25 50 16,24 43,1C10
Goica -25 50 16,24 43,1 Dressel 6
Goica -25 50 16,24 43,1 Dressel 1
Golfet -100 -75 3,15 42,2C3
Golfet -100 -75 3,15 42,2/C5
Gorgona A 1 100 9,81647 43,36249 C16
Gorgona A 1 100 9,81647 43,36249 C18
Gospa Prizidnica -50 -50 16,21 43,29 C8
Grado 200 200 13,45841 45,5941 C11
Grado 200 200 13,45841 45,5941 C33
Grado 200 200 13,45841 45,5941/C34
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Grado 200 200 13,45841 45,5941/C36
Grado 200 200 13,45841 45,5941/C46
Grado 200 200 13,45841 45,5941 C56
Grado 200 200 13,45841 45,5941 Glass
Grado 200 200 13,45841 45,5941 Metal
Graham Bank A -150 -100 12,41 37,11 C3
Graham Bank B 375 450 12,41 37,11 Cylindrical
Graham Bank B 375 450 12,41 37,11 Keay 32
Grand Avis -100 -75 6,27 43,1C4
Grand Avis -100 -75 6,27 43,1 Ceramics
Grand Bassin B -110 -90 3,70095 43,37707 C3
Grand Bassin B -110 -90 3,70095 43,37707 Ceramics
Grand Congloué B -110 -80 5,40501 43,17377C3
Grand Congloué B -110 -80 5,40501 43,17377 Ceramics
Grand Congloué B -110 -80 5,40501 43,17377 Punic
Grand Congloué C -50 -50 5,40501 43,17377 Cl14
Grand Congloué C -50 -50 5,40501 43,17377 Ovoidal
Grand Congloué C -50 -50 5,40501 43,17377 Tarraconensis |
Grand Radeau -45 -35 4,32266 43,41672 Dressel 1
Grand Ribaud A -120 -100 6,14311 43,01113/C3
Grand Ribaud A -120 -100 6,14311 43,01113/C5
Grand Ribaud A -120 -100 6,14311 43,01113 Ovoidal
Grand Ribaud D -10 -1 6,14311 43,01113C10
Grand Ribaud D -10 -1 6,14311 43,01113C16
Grand Ribaud D -10 -1 6,14311 43,01113/C6
Grand Ribaud D -10 -1 6,14311 43,01113/C9
Grand Ribaud D -10 -1 6,14311 43,01113Dolia
Grand Rouveau 50 50 5,77448 43,06012 C10
Grand Soufre -100 -25 5,34163 43,19265 C4
Grande Grenille -150 -25 7,17956 43,58062 Dressel 1
Gravisca 50 50 11,47917 42,17227 C16
Gravisca 50 50 11,47917 42,17227 Metal
Greben A -25 -1 14,67359 44,24072 C10
Gros Mur -100 -25 6,1247 43,01531 C4
Grotticelle -50 -50 13,41216 40,74473 Dressel 1
Guardias Viejas 50 125 -2,39977 36,8002 C16
Guardias Viejas 50 125 -2,39977 36,8002 C20
Guardias Viejas 50 125 -2,39977 36,8002 C25
Guardis B 1 25 3 39,18/C10
Guardis B 1 25 3 39,18/C16
Guardis B 1 25 3 39,18/C6
Guernsey 275 300 -2,49983 49,435 C38
Guernsey 275 300 -2,49983 49,435 C58
Guernsey 275 300 -2,49983 49,435 Ceramics
Gusteranski 75 200 15,64401 43,5702/C19
Gusteranski 75 200 15,64401 43,5702/C34
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Gusteranski 75 200 15,64401 43,5702/C42
Gusteranski 75 200 15,64401 43,5702 Ceramics
Gusteranski 75 200 15,64401 43,5702 Keay 16
Gusteranski 75 200 15,64401 43,5702 Portorecanato
Heliopolis A 300 400 6,25 43,1.C45
Hormigas 425 550 -0,67241 37,68411 Keay 35
Hornillo -80 -50 -1,4851 37,38779C31
Hornillo -80 -50 -1,4851 37,38779C5
Hornillo -80 -50 -1,4851 37,38779 Metal
Host B 1 100 16,06496 43,02108 Dressel 35-36
lle-Rousse 50 50 8,56 42,38 C10
lle-Rousse 50 50 8,56 42,38 Dolia
lle-Rousse 50 50 8,56 42,38 Metal
llot Barthelemy -125 -100 6,66982 43,17727C3
llot Barthelemy -125 -100 6,66982 43,17727C5
llot Barthelemy -125 -100 6,66982 43,17727C8
llot Barthelemy -125 -100 6,66982 43,17727 Ovoidal
lHovik 120 120 14,5102 44,33917 C10
lHovik 120 120 14,5102 44,33917 C11
lHovik 120 120 14,5102 44,33917 C42
lovik 120 120 14,5102 44,33917 Ceramics
lHovik 120 120 14,5102 44,33917 Metal
Imera 285 350 13,42006 38,12798 African
Imperia -100 -25 7,9825 43,81518/C4
Ince Ada 1 100 28,13 36,41 C11
Iskandil Burnu A 575 575 27,2 36,42/C45
Iskandil Burnu A 575 575 27,2 36,42 C49
Iskandil Burnu A 575 575 27,2 36,42/C63
Iskandil Burnu A 575 575 27,2 36,42 Ceramics
Isla Pedrosa -150 -140 3,1941 42,42999 C3
Isla Pedrosa -150 -140 3,1941 42,42999 Ceramics
Isla Pedrosa -150 -140 3,1941 42,42999 Stones
Isla Pedrosa -150 -140 3,1941 42,42999 Ovoidal
Isla Pedrosa -150 -140 3,1941 42,42999 Punic
Isle of Wight 1 100 -1,1031 50,60439 C15
Isola delle Correnti 200 400 15,20167 36,78909 C34
Isola delle Correnti 200 400 15,20167 36,78909 Stones
Ist -100 100 14,71359 44,22072/C8
Jarre 10 50 5,36219 43,19208 C25
Jaumegarde A -100 -25 6,93818 43,43145C4
Jaz -25 -1 15,78401 43,5102/C10
Jaz -25 -1 15,78401 43,5102/C8
Karabagla 1 100 27,14 37.C9
Karabagla 1 100 27,14 37 Ceramics
Karantunic -150 -1 15,14 44/C8
Kekova Oludeniz 400 600 29,88 36,18/C63
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Kioni Bay 32,3 35,1 C27
Kioni Bay 32,3 35,1C9
Kizilagac Adasi 400 600 27,41 36,74/C63
Komiza 1 200 15,99496 43,00108 Egypt
Kopa 13,74824 44,83081 C8
Kopiste 1 100 16,5103 42,90647 C10
Kopiste 1 100 16,5103 42,90647 C8
Koppo -100 -1 32,16 35,2/C9
Koppo -100 -1 32,16 35,2 Dolia
Korcula -150 -150 17,18597 42,76174 C8
Koromasna 1 100 15,61401 43,5802/C11
Koromasna 1 100 15,61401 43,5802 C39
Koromasna 1 100 15,61401 43,5802 C41
Krava 1 200 16,13 43,4/C10
Krava 1 200 16,13 43,4/C42
Krbar 15,38401 43,71597 Dressel 29
Kurba Vela -150 -1 15,52401 43,60597 C8
Kvarner Gulf 1 100 14,10144 44,9366/C10
Kythera -50 110 23,1574 36,11634 C9
Ladispoli A 1 15 12,3 41,57 C15
Ladispoli A 1 15 12,3 41,57 C10
Ladispoli A 1 15 12,3 41,57 Dolia
Lampedusa A 300 350 12,57569 35,47693 C34
Lampedusa A 300 350 12,57569 35,47693 C47
Lampedusa A 300 350 12,57569 35,47693 Globular
Lampedusa A 300 350 12,57569 35,47693 Panella 34
Lampedusa A 300 350 12,57569 35,47693 Pear-shaped
Lampedusa B -100 -100 12,57569 35,47693 C9
Lampione -100 -1 12,51513 35,49735C4
Lampione -100 -1 12,51513 35,49735C8
Lastovo B -150 -150 16,6203 42,91647 C8
Lastovo C -100 -1 16,6203 42,91647 C8
Lastovo D -100 -1 16,6203 42,91647 C8
Lastovska -25 -1 17,37597 42,65174.C8
Lastovska -25 -1 17,37597 42,65174 C9
Laurons B 175 200 5,2391 43,29797 C36
Laurons B 175 200 5,2391 43,29797 Gaulish
Laurons C 200 300 5,2391 43,29797 C25
Laurons C 200 300 5,2391 43,29797 C27
Lavezzi (Balise) 45 75 9,25772 41,32666 C10
Lavezzi (Balise) 45 75 9,25772 41,32666 C20
Lavezzi (Balise) 45 75 9,25772 41,32666 C25
Lavezzi A 25 50 9,25772 41,32666 C15
Lavezzi A 25 50 9,25772 41,32666 C16
Lavezzi A 25 50 9,25772 41,32666 C20
Lavezzi A 25 50 9,25772 41,32666 C25
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Lavezzi A 25 50 9,25772 41,32666 C30
Lavezzi A 25 50 9,25772 41,32666 Glass
Lavezzi A 25 50 9,25772 41,32666 Metal
Lavezzi A 25 50 9,25772 41,32666 Pear-shaped Et
Lavezzi B 40 70 9,25772 41,32666 C16
Lavezzi B 40 70 9,25772 41,32666 C25
Lavezzi B 40 70 9,25772 41,32666 Ceramics
Lavezzi B 40 70 9,25772 41,32666 Metal
Lavezzi C 50 100 9,25772 41,32666 C20
Lavezzi C 50 100 9,25772 41,32666 Dressel 17
Lavezzi D 100 150 9,25772 41,32666 C19
Lavezzi D 100 150 9,25772 41,32666 C20
Lavezzi D 100 150 9,25772 41,32666 C25
Lavezzi F 300 325 9,25772 41,32666 C38
Lavezzi F 300 325 9,25772 41,32666 C40
Lavezzi F 300 325 9,25772 41,32666 Cylindrical
Lazzaretto 320 320 8,34799 40,35283 C22
Lazzaretto 320 320 8,34799 40,35283 C23
Lazzaretto 320 320 8,34799 40,35283 C25
Lazzaretto 320 320 8,34799 40,35283 C34
Lazzaretto 320 320 8,34799 40,35283 Cylindrical
Lido di Sant Anna -150 -25 17,48815 40,26052 C8
Lindos A -50 100 28,14821 36,04211 C9
Lirica 1 100 17,34597 42,70174 C8
Little Russel A 75 125 -2,5054 49,45725C19
Little Russel A 75 125 -2,5054 49,45725 Tiles
Little Russel B 1 75 -2,48056 49,45169 C16
Lokuniji 1 100 14,3602 44,47917 C10
Luque B 300 325 5,33163 43,22645 Ceramics
Luque B 300 325 5,33163 43,22645 African
Luque B 300 325 5,33163 43,22645 Globular
Macchia Tonda 50 100 11,92926 41,81401 C20
Macchia Tonda 50 100 11,92926 41,81401 C27
Madrague de Giens -70 -50 6,11383 43,05921 C10
Madrague de Giens -70 -50 6,11383 43,05921 C15
Madrague de Giens -70 -50 6,11383 43,05921 C36
Madrague de Giens -70 -50 6,11383 43,05921C6
Madrague de Giens -70 -50 6,11383 43,05921 C8
Madrague de Giens -70 -50 6,11383 43,05921 C9
Madrague de Giens -70 -50 6,11383 43,05921 Chian
Madrague de Giens -70 -50 6,11383 43,05921 Dressel 26
Madrague de Giens -70 -50 6,11383 43,05921 Punic
Madrague de Giens -70 -50 6,11383 43,05921 Thasian
Madrague de Giens -70 -50 6,11383 43,05921 C3
Madrague de Giens -70 -50 6,11383 43,05921 C4
Madrague de Giens -70 -50 6,11383 43,05921 Ceramics
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Madrague de Giens -70 -50 6,11383 43,05921 Metal
Magnons A -50 50 5,77448 43,06012 C10
Magnons A -50 50 5,77448 43,06012 C14
Magnons A -50 50 5,77448 43,06012 C16
Maharac 1 100 17,58597 42,62174.C9
Maharac 1 100 17,58597 42,62174 Ceramics
Mahdia -80 -50 11,22041 35,19068 C10
Mahdia -80 -50 11,22041 35,19068 C14
Mahdia -80 -50 11,22041 35,19068 C3
Mahdia -80 -50 11,22041 35,19068 C4
Mahdia -80 -50 11,22041 35,19068 Stones
Mahdia -80 -50 11,22041 35,19068 Punic
Maitre A -150 -25 5,34712 43,2011/C8
Maitre B 125 125 5,34712 43,2011/C25
Maitre C -110 -90 5,36219 43,19208/C3
Maitre D -125 -75 5,36219 43,19208/C3
Majorca 100 200 3,4 39,5C25
Mal di Ventre -50 -50 8,32233 39,57303 Dressel 1
Mal di Ventre -50 -50 8,32233 39,57303 Metal
Mala Palagruza -25 50 16,20227 42,47514 Dolia
Mali Frasker 1 100 13,72824 44,84081 C8
Mandalya Gulf A -50 50 27,25 37,1C10
Maraone -100 -1 12,43293 37,73827C10
Maratea A 50 50 15,71782 39,6303 C10
Maratea B 25 260 15,69782 39,6503 C25
Maratea C 200 400 15,69782 39,6503 C22
Margarida -150 -100 3,6 41,4 C3
Margarida -150 -100 3,6 41,4 C5
Marisma de las Mesas -200 -1 -6,11 36,48 Dressel 1
Marritza 75 125 8,3006 40,52697 C10
Marritza 75 125 8,3006 40,52697 C16
Marsa Lucch 500 650 24,2063 32,15643 C51
Marseillan Plage A -125 -75 5,2687 43,31918C3
Marseillan Plage B 50 100 5,2687 43,31918/C25
Marseillan Plage B 50 100 5,2687 43,31918 Metal
Marzamemi A 200 250 15,50167 36,84909 C47
Marzamemi A 200 250 15,50167 36,84909 C56
Marzamemi A 200 250 15,50167 36,84909 Stones
Marzamemi A 200 250 15,50167 36,84909 African
Marzamemi D 325 350 15,50167 36,85909 C34
Marzamemi D 325 350 15,50167 36,85909 Beltran 68
Marzamemi D 325 350 15,50167 36,85909 Cylindrical
Marzamemi F 275 300 15,50167 36,84909 C22
Marzamemi F 275 300 15,50167 36,84909 C23
Marzamemi F 275 300 15,50167 36,84909 C34
Marzamemi G -150 -150 15,50167 36,85909 C8
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Marzamemi G -150 -150 15,50167 36,85909 C9
Marzamemi G -150 -150 15,50167 36,85909 Cnidian
Masa d'Or -100 -25 3,18 42,19C4
Masa d'Or -100 -25 3,18 42,19C8
Matala -50 110 24,62916 34,96661 Schoene 8
Mateille A 400 425 3,86405 43,44762 C23
Mateille A 400 425 3,86405 43,44762 C26
Mateille A 400 425 3,86405 43,44762 Metal
Mateille B 1 100 3,87666 43,45603 C16
Medas A -125 -75 3,13 42,2/C3
Medas B -50 25 3,13 42,2/C6
Mellieha 200 250 14,38398 35,74398 C56
Mellieha 200 250 14,38398 35,74398 Glass
Methone C 200 250 21,51141 36,81176 C47
Methone C 200 250 21,51141 36,81176 Stones
Miladou -150 -50 6,2388 42,9813/C3
Miladou -150 -50 6,2388 42,9813/C4
Miladou -150 -50 6,2388 42,9813/C5
Miladou -150 -50 6,2388 42,9813 Punic
Miramar -50 -25 -6,93288 34,06438 Tiles
Miramar -50 -25 -6,93288 34,06438 Ovoidal
Mlin 1 200 16,14 43,27 C10
Mlin 1 200 16,14 43,27 C42
Mlin 1 200 16,14 43,27 C9
Mijet B 75 100 17,39597 42,66174 C13
Mijet B 75 100 17,39597 42,66174 C41
Mijet B 75 100 17,39597 42,66174 C7
Mljet B 75 100 17,39597 42,66174 Ceramics
Mljet B 75 100 17,39597 42,66174 Glass
Mljet B 75 100 17,39597 42,66174 Crete
Molat -100 100 14,76359 44,17072/C8
Monaco A 200 250 7,43999 43,72381 C34
Monaco A 200 250 7,43999 43,72381 C38
Monaco B -150 -150 7,43999 43,72381 C2
Monaco C -100 -25 7,43999 43,72381C8
Monaco C -100 -25 7,43999 43,72381 Ovoidal
Monaco D -150 -150 7,43999 43,72381C2
Montecristo 100 250 10,26721 42,30989 C27
Montecristo E -100 -25 10,33246 42,29442 C4
Morovnik 300 425 14,62416 44,40919 African
Mortorius 30 55 9,19 39,11 C15
Mortorius 30 55 9,19 39,11 C16
Mortorius 30 55 9,19 39,11 C17
Mrcara 1 100 16,5603 42,90647 C10
Murter -150 -1 15,54401 43,66597 C8
Napoli 200 250 14,31484 40,50288/C33
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Naregno 200 400 10,21503 42,70283 African
Nau Perduda -60 -40 3,10245 41,81401 C4
Nau Perduda -60 -40 3,10245 41,81401C8
Nau Perduda -60 -40 3,10245 41,81401 Stones
Negres 150 150 3,11245 41,82401 C19
Negres 150 150 3,11245 41,82401 C25
Neseber B 500 625 27,50216 42,46104 C43
Niolon 1 100 5,27558 43,26871 C10
Niolon 1 100 5,27558 43,26871 Glass
Noce (Fiume) -50 100 15,70782 39,6303 C10
Nora 300 400 9,04626 38,98729C22
Nora Harbour 9,04626 38,98729C19
Nora Harbour 9,04626 38,98729 C34
Nora Harbour 9,04626 38,98729 C47
Nueva Tabara -0,4392 38,18349 C10
Nueva Tabara -0,4392 38,18349C23
Nueva Tabara -0,4392 38,18349 C25
Nueva Tabara -0,4392 38,18349 C26
Nueva Tabara -0,4392 38,18349.C34
Nueva Tabara -0,4392 38,18349 C6
Ognina (Catania) A -150 -25 15,25875 37,42076 C8
Ognina A 215 230 15,16 36,58/C25
Ognina A 215 230 15,16 36,58/C33
Ognina A 215 230 15,16 36,58/C47
Ognina A 215 230 15,16 36,58/C56
Ognina A 215 230 15,16 36,58 Glass
Ognina West -100 -25 15,16 36,58/C8
Olbia A -200 -1 9,71012 40,96578/C3
Olbia A -200 -1 9,71012 40,96578/C32
Olbia A -200 -1 9,71012 40,96578 C4
Olbia A -200 -1 9,71012 40,96578/C42
Olbia A -200 -1 9,71012 40,96578/C5
Olib A 300 425 14,66416 44,35919 African
Olib B 25 125 14,73359 44,25072/C18
Omisalj -150 -50 14,26505 45,15536 C10
Omisalj -150 -50 14,26505 45,15536/C8
Oscellucia 20 50 8,43 42,34 C25
Ostia -50 50 12,5 41,4 Dolia
Ouest de Plane -150 -50 5,38219 43,18152/C3
Ouest de Plane -150 -50 5,38219 43,18152/C5
Ouest de Plane -150 -50 5,38219 43,18152/C8
Ovrat 1 100 17,42597 42,65174 C10
Ovrat 1 100 17,42597 42,65174.C9
Pag 200 300 15 44,3 C34
Pag Area 275 300 15,00507 44,26844 Cylindrical
Palagruza A -50 -50 16,19227 42,47514 C14
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Palagruza A -50 -50 16,19227 42,47514 C4
Palagruza A -50 -50 16,19227 42,47514 C8
Palagruza B 75 75 16,19227 42,47514 C10
Palagruza B 75 75 16,19227 42,47514 C13
Palagruza B 75 75 16,19227 42,47514 C15
Palagruza B 75 75 16,19227 42,47514 C18
Palagruza B 75 75 16,19227 42,47514 Ceramics
Palamos -80 -30 3,08245 41,75401 Ceramics
Palamos -80 -30 3,08245 41,75401 Tarraconensis |
Palombina Vecchia -100 -50 13,68111 43,45608 C1
Palombina Vecchia -100 -50 13,68111 43,45608 Ovoidal
Palu 500 600 6,2212 42,9813 C49
Palu 500 600 6,2212 42,9813 C63
Palu 500 600 6,2212 42,9813 Keay 62
Pampelonne 300 350 6,42 43,13 C23
Pampelonne 300 350 6,42 43,13 Cylindrical
Pampelonne 300 350 6,42 43,13 Globular
Pampelonne 300 350 6,42 43,13 Pear-shaped
Panarea (Alberti) 50 100 15,5 38,37/C11
Panarea (Alberti) 50 100 15,5 38,37/C10
Panarelli -150 -70 15,6 38,38 C3
Paros A 1 100 25,16828 37,16854 C10
Paros B -50 150 25,16828 37,16854 Dressel 6
Parzanj 1 100 16,19 43,1/C10
Parzanj 1 100 16,19 43,1C16
Parzanj 1 100 16,19 43,1 Hispanic spindl
Parzanj 1 100 16,19 43,1 Panella 34
Pedagne A 18 40,7 Dressel 1
Pedagne B 18 40,7 C25
Pefkos 400 700 28,3 36,4/C43
Pelegrin 1 200 16,22 43,11.C9
Pelegrin 1 200 16,22 43,11 Ceramics
Peljesac 200 400 17,58597 42,66174 C34
Percheles 1 100 -2,31977 36,7702/C16
Perduta 15 25 9,29582 41,36853 C10
Perejil -150 -150 -5,30999 36,07555C3
Pernat B -200 -100 14,19 44,57 C8
Pesaro -125 -25 13,25 44,1 C8
Petit Congloué 40 60 5,39839 43,17941 C10
Petit Congloué 40 60 5,39839 43,17941 C29
Petit Congloué 40 60 5,39839 43,17941 Dolia
Pian di Spille 350 500 11,45917 42,16227 Keay 52
Pian di Spille 350 500 11,45917 42,16227 C51
Pianosa A 50 100 10,33578 43,41174 C10
Pianosa A 50 100 10,33578 43,41174 C19
Pianosa A 50 100 10,33578 43,41174 C25

Pagina 17




Appendix 2

4-3-2013

Ship Begin | End X _COORD Y _COORD | Cargo
Pianosa A 50 100 10,33578 43,41174 C27
Piedra Negra 75 150 3,19 42,19 C25
Pierre Plates 300 325 6,2657 43,01411 Cylindrical
Pisa Lion Wreck 10,25275 43,5965 Massilian
Pisa Lion Wreck 10,25275 43,5965 Punic
Pisa Wreck B 10,25275 43,5965/C15
Pisa Wreck B 10,25275 43,5965/C16
Pisa Wreck B 10,25275 43,5965/C8
Pisa Wreck C -25 25 10,25275 43,5965 C10
Pisa Wreck D 10,25275 43,5965 Dolia
Pisa Wreck D 10,25275 43,5965 /Stones
Pisa Wreck E 10,25275 43,5965/C10
Pisa Wreck E 10,25275 43,5965/C16
Pisa Wreck E 10,25275 43,5965/C19
Pisa Wreck E 10,25275 43,5965 Dolia
Plane A -50 -50 5,39219 43,18152/C4
Plane A -50 -50 5,39219 43,18152/C8
Plane A -50 -50 5,39219 43,18152 Ceramics
Plane D -100 -25 5,39219 43,18152 C4
Plane D -100 -25 5,39219 43,18152/C5
Plane E -50 -1 5,48907 43,16931C8
Planier A 1 15 5,29275 43,21193C10
Planier B 150 150 5,29275 43,21193/C25
Planier B 150 150 5,29275 43,21193 Metal
Planier C -60 -40 5,29275 43,21193C1
Planier C -60 -40 5,29275 43,21193/C4
Planier C -60 -40 5,29275 43,21193C8
Planier G 300 350 5,29275 43,21193/C22
Planier G 300 350 5,29275 43,21193/C23
Planier G 300 350 5,29275 43,21193C34
Planier G 300 350 5,29275 43,21193 Keay 61
Plavac A -25 25 15,73401 43,6002 C10
Plavac A -25 25 15,73401 43,6002/C9
Plavac A -25 25 15,73401 43,6002 |Ceramics
Plemmirio B 200 200 15,2 36,59/C36
Plemmirio B 200 200 15,2 36,59/C38
Plemmirio B 200 200 15,2 36,59/C33
Plemmirio B 200 200 15,2 36,59 C34
Plemmirio B 200 200 15,2 36,59 Metal
Point Pomegues -100 100 5,32374 43,20801 C3
Point Pomegues -100 100 5,32374 43,20801 Ceramics
Pointe de Galere 1 50 6,24 43,1 C15
Pointe de Galere 1 50 6,24 43,1 Tiles
Pointe Debie A 1 100 5,34163 43,22645 C10
Pointe Debie A 1 100 5,34163 43,22645 C16
Pointe Debie A 1 100 5,34163 43,22645C19
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Pointe Debie A 1 100 5,34163 43,22645 C25
Pointe Debie A 1 100 5,34163 43,22645 Gaulish
Pointe du Blé -100 -25 6 43 C4
Pointe du Brouil -140 -130 6,3445 43,078 C2
Pointe Lequin C 50 70 6,1047 43,01531 C10
Pointe Lequin C 50 70 6,1047 43,01531 C16
Pointe Lequin C 50 70 6,1047 43,01531 Gaulish
Pointe Moussure -150 -100 6,4 43,11 C3
Pomegues B -200 -1 5,32374 43,20801 C10
Ponte d'Oro 50 50 10,60238 42,89384 C10
Ponte d'Oro 50 50 10,60238 42,89384 C15
Ponte d'Oro 50 50 10,60238 42,89384 C16
Ponte d'Oro 50 50 10,60238 42,89384 C17
Ponte d'Oro 50 50 10,60238 42,89384 C25
Port-La-Nouvelle 1 120 3,36882 42,50586 C25
Port-Miou 400 425 5,61691 43,15551 Ceramics
Port-Miou 400 425 5,61691 43,15551 Cylindrical
Porto Azzurro A 250 300 10,41498 42,66523 C34
Porto Azzurro A 250 300 10,41498 42,66523 Ceramics
Porto Azzurro B 50 100 10,41498 42,66523 C10
Porto Azzurro B 50 100 10,41498 42,66523 C16
Porto Azzurro B 50 100 10,41498 42,66523/C36
Porto Azzurro B 50 100 10,41498 42,66523 Ceramics
Porto Badisco -60 -40 18,54782 40,40423/C8
Porto Badisco -60 -40 18,54782 40,40423 Stones
Porto Cheli 500 600 23,11 37,18/C43
Porto Cristo 50 70 3,2 39,32/C10
Porto Cristo 50 70 3,2 39,32 Ceramics
Porto Cristo B 20 100 3,2 39,32/C15
Porto Cristo B 20 100 3,2 39,32/C25
Porto Ercole A -150 -100 11,12 42,23 C3
Porto Ercole A -150 -100 11,12 42,23 C8
Porto Ercole A -150 -100 11,12 42,23 Punic
Porto Ercole B -150 -100 11,12 42,23 C3
Porto Palo -150 -1 15,50167 36,79909 C8
Port-Vendres A 400 400 3,23392 42,37263/C22
Port-Vendres A 400 400 3,23392 42,37263/C23
Port-Vendres A 400 400 3,23392 42,37263 Robinson M230
Port-Vendres B 42 48 3,23392 42,37263 C15
Port-Vendres B 42 48 3,23392 42,37263/C18
Port-Vendres B 42 48 3,23392 42,37263/C25
Port-Vendres B 42 48 3,23392 42,37263 C31
Port-Vendres B 42 48 3,23392 42,37263 Glass
Port-Vendres B 42 48 3,23392 42,37263 Metal
Port-Vendres C 150 150 3,23392 42,37263 C27
Port-Vendres C 150 150 3,23392 42,37263 Metal
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Port-Vendres C 150 150 3,23392 42,37263 Pear-shaped Et
Port-Vendres D -50 25 3,23392 42,37263/C6
Port-Vendres D -50 25 3,23392 42,37263 Dolia
Port-Vendres E -50 25 3,23392 42,37351.C10
Port-Vendres E -50 25 3,23392 42,37351 C6
Povile 275 400 14,32516 45,2858/C34
Povile 275 400 14,32516 45,2858 Cylindrical
Povile 275 400 14,32516 45,2858 Globular
Pozzino -120 -80 10,41724 43,035 C10
Pozzino -120 -80 10,41724 43,035C3
Pozzino -120 -80 10,41724 43,035 Ceramics
Pozzino -120 -80 10,41724 43,035 |Glass
Praiano 14,46484 40,55288/C33
Praiano 14,46484 40,55288 C34
Prasso 400 700 26,27088 38,56229 C43
Premuda A 1 100 14,64359 44,24072/C8
Premuda B 400 700 14,60359 44,24072/C43
Procchio 160 200 10,31498 42,68523 C27
Procchio 160 200 10,31498 42,68523/C33
Procchio 160 200 10,31498 42,68523 Glass
Procida -150 -25 14,26484 40,65288 Dressel 1
Pudrimel Norte 50 150 -0,70241 37,70411C19
Pudrimel Norte 50 150 -0,70241 37,70411.C20
Pudrimel Sur -150 -50 -0,70241 37,70411C5
Pudrimel Sur -150 -50 -0,70241 37,70411 Ceramics
Punta ala 250 250 10,70238 42,80384 C25
Punta ala 250 250 10,70238 42,80384 C34
Punta ala 250 250 10,70238 42,80384 C38
Punta ala 250 250 10,70238 42,80384 Ceramics
Punta ala 250 250 10,70238 42,80384 Dolia
Punta Blanca -50 50 3,19 42,19C6
Punta Cerra 200 275 10,42498 42,66523/C33
Punta Cerra 200 275 10,42498 42,66523 C34
Punta Cerra 200 275 10,42498 42,66523 Pear-shaped
Punta Chiappa -150 -25 9,62677 44,06226 Dressel 1
Punta Crapazza 200 300 14,88258 38,45298 C33
Punta Crapazza 200 300 14,88258 38,45298 Metal
Punta de Algas -100 -50 -0,71241 37,77411C8
Punta de Algas -100 -50 -0,71241 37,77411 Ceramics
Punta de la Mona 175 250 -3,44902 36,65241 C25
Punta del Fenaio 200 325 10,83672 42,30524 C34
Punta del Vapor A 1 100 -3,44902 36,65241 C16
Punta della Contessa A -100 -25 18,45782 40,36423 C8
Punta della Madonna -175 -75 10,27498 42,69523C3
Punta dell'Arco -100 -50 13,39216 40,73473 C4
Punta dell'Arco -100 -50 13,39216 40,73473 Metal
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Punta Entina 1 150 -2,36977 36,8202 C20
Punta Falconaia 100 300 10,38498 42,70523/C38
Punta Glavina A -100 -25 14,53 44,42 C8
Punta Glavina B 14,52 44,42 Dressel 1
Punta Licosa -150 -25 14,85009 40,26834 C5
Punta Palom -100 -1 3,10245 41,81401 Dressel 1
Punta Palom -100 -1 3,10245 41,81401 Punic
Punta Patedda -15 20 17,47815 40,26052/C8
Punta Penne A -150 -25 17,48815 40,27052 C8
Punta Penne B 150 225 17,48815 40,27052/C42
Punta Prima 70 100 3,22683 41,86962 C16
Punta Raisi 100 300 13,6 38,15/C40
Punta Salina -150 -150 3,28408 42,23825 Punic
Punta Scaletta -140 -130 11,65917 42,19227C3
Punta Scaletta -140 -130 11,65917 42,19227 C8
Punta Scaletta -140 -130 11,65917 42,19227 Ceramics
Punta Scario C -100 -1 12,45293 37,67827 C4
Punta Scario C -100 -1 12,45293 37,67827C8
Punta Scario D -150 -75 12,45293 37,67827C3
Punta Sottile B -150 -1 12,59569 35,47693C8
Puntas 90 140 -3,42902 36,66241 C25
Qawra 200 275 14,41398 35,73398 C34
Raf Raf -125 -125 10,15123 37,28179.C32
Raf Raf -125 -125 10,15123 37,28179C5
Raf Raf -125 -125 10,15123 37,28179C8
Raf Raf -125 -125 10,15123 37,28179 Ovoidal
Raf Raf -125 -125 10,15123 37,28179 Punic
Randello 325 325 14,37361 36,82798 C22
Randello 325 325 14,37361 36,82798 African
Ratino 325 350 9,17369 41,35287 C34
Redona 1 100 2,78678 39,24168 C17
Redona 1 100 2,78678 39,24168 Metal
Rhaphina -100 -1 24 38,1 C10
Rhone Delta -20 -20 4,83702 43,31615C10
Rhone Delta -20 -20 4,83702 43,31615 Dolia
Rhone Delta -20 -20 4,83702 43,31615 Stones
Riace 1 100 16,32 38,23/C10
Riace 1 100 16,32 38,23/C9
Riou C -120 -90 5,36924 43,16983/C3
Riou C -120 -90 5,36924 43,16983/C5
Riou C -120 -90 5,36924 43,16983 Ceramics
Roche Fouras -150 -100 6,41 43,11 C5
Roches d'Aurelles 80 100 6,69109 43,186/ C25
Roches d'Aurelles 80 100 6,69109 43,186 C30
Roches d'Aurelles 80 100 6,69109 43,186 Ceramics
Roches d'Aurelles 80 100 6,69109 43,186 Tiles
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Roches d'Aurelles 80 100 6,69109 43,186 Gaul 2
Roquetas del Mar A -2,6 36,7 Dressel 1
Roquetas del Mar B -2,6 36,7/C18
Roquetas del Mar B -2,6 36,7.C20
Roquetas del Mar B -2,6 36,7C25
Rovinj -50 100 13,62841 45,6641 Dressel 6
Sagunt -25 75 -0,15542 39,62433C16
Saint gervais B 600 625 4,7731 43,32947 C63
Saint Gervais C 149 154 4,7731 43,32947 C19
Saint Gervais C 149 154 4,7731 43,32947 C25
Saint Gervais C 149 154 4,7731 43,32947 C27
Saint Gervais D 20 150 4,7731 43,32947 C19
Saint Gervais D 20 150 4,7731 43,32947 C25
Saint Honorat 160 200 7,20043 43,62767 C25
Saint Tropez B -25 75 6,63098 43,28649 C10
Saint Tropez B -25 75 6,63098 43,28649 Ovoidal
Sainte Marguerite -100 -50 7,13802 43,53267C3
Sainte Marguerite -100 -50 7,13802 43,53267 C4
Saintes Maries-de-la-Mer A -100 -25 4,36266 43,41672 C4
Salines 70 80 3 39,18/C16
Salines 70 80 3 39,18/C25
Salines 70 80 3 39,18 Metal
Salou 50 125 1,22987 41,06225 C25
San Ferreol -110 -80 -0,72241 37,77411C10
San Ferreol -110 -80 -0,72241 37,77411C8
San Ferreol -110 -80 -0,72241 37,77411C9
San Ferreol -110 -80 -0,72241 37,77411 Chian
San Ferreol -110 -80 -0,72241 37,77411 Ovoidal
San Ferreol -110 -80 -0,72241 37,77411C4
San Ferreol -110 -80 -0,72241 37,77411 Ceramics
San Nicola -25 25 12,39293 37,70827 C25
San Nicola -25 25 12,39293 37,70827 C31
Sancak Burun -25 100 27,57179 36,98034 C9
Sant Antioco A 275 300 8,39708 38,93204 C34
Sant Antioco A 275 300 8,39708 38,93204 Ceramics
Sant Antoni 1 50 1,33891 38,71987 C16
Sant Antoni 1 50 1,33891 38,71987C5
Santa Maria 200 300 9,32301 41,28294 C34
Santa Severa -50 -25 11,67989 42,0803 C10
Santa Severa -50 -25 11,67989 42,0803/C4
Santa Severa -50 -25 11,67989 42,0803/C8
Sarah Ky -300 -1 27,99972 36,65057 C9
Sardinia 200 300 9,17025 42,7685/C22
Sardinia 200 300 9,17025 42,7685 C25
Sardinia 200 300 9,17025 42,7685C34
Savudrija -140 -1 13,49352 45,3337/C2
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Scedro B -75 -25 16,4 43,5C8
Scialandro A -150 -100 12,65117 38,21771C3
Scialandro B 1 300 12,65117 38,21771.C40
Scole A 365 380 10,86672 42,28524 Cylindrical
Sdot Yam 400 600 34,88151 32,79009 C51
Sdot Yam C 400 600 34,41734 31,62321.C49
Secanion -10 40 7,36104 43,69655 C25
Secanion -10 40 7,36104 43,69655 Tiles
Secca dei Mattoni -100 -50 12,84277 40,8739/C4
Secca dei Mattoni -100 -50 12,84277 40,8739/C5
Secca dei Mattoni -100 -50 12,84277 40,8739/C8
Secca dei Mattoni -100 -50 12,84277 40,8739 Ceramics
Secca del Palo -150 -25 10,36498 42,70523 Dressel 1
Secca della Croce 1 100 10,85672 42,30524 C10
Secche di Ugento A -60 100 18,39704 39,6971 C9
Secche di Ugento B -150 -25 18,39704 39,6971 Dressel 1
Secche di Ugento C 600 700 18,39704 39,6971 Globular
Serce Limani C -150 -100 28,19009 36,61083C9
Serce Limani C -150 -100 28,19009 36,61083 Ceramics
Serce Limani D -300 -1 28,19009 36,61083C9
Sete -50 -25 3,52383 43,24497 C8
Shab Rumi -50 100 37,53878 19,00659/C10
Silba A 300 425 14,59416 44,38919 African
Silba B 1 100 14,74359 44,25072/C9
Sinope B 35 42,2, C44
Sinope B 35 42,2 Sinopian
Skarda A -100 100 14,66359 44,22072/C8
Skerki Bank Alley 11 10,99569 38,21647 C27
Skerki Bank Alley 11 10,99569 38,21647 C33
Skerki Bank Alley 11 10,99569 38,21647 C40
Skerki Bank Isis 375 400 10,99569 38,21647 C33
Skerki Bank Isis 375 400 10,99569 38,21647 C34
Skerki Bank Isis 375 400 10,99569 38,21647 C38
Skerki Bank Isis 375 400 10,99569 38,21647 C51
Skerki Bank Isis 375 400 10,99569 38,21647 Keay 35
Skerki Bank Isis 375 400 10,99569 38,21647 Keay 42
Skerki Bank North A 50 75 10,99569 38,21647 C10
Skerki Bank North B 75 100 10,99569 38,21647 C25
Skerki Bank North Wreck 1 -150 -100 10,99569 38,21647 C2
Skerki Bank North Wreck 2 350 450 10,99569 38,21647SK 1
Skerki Bank North Wreck 3 350 450 10,99569 38,21647 C51
Skerki Bank North Wreck 3 350 450 10,99569 38,21647 Keay 42
Skerki Bank North Wreck 3 350 450 10,99569 38,21647SK 1
Skerki Bank North Wreck 4 375 450 10,99569 38,21647 Keay 35
Skerki Bank North Wreck 4 375 450 10,99569 38,21647 Keay 49
Skerki Bank Wreck B 75 100 10,99569 38,21647 C10

Pagina 23




Appendix 2

4-3-2013

Ship Begin | End | X _COORD Y _COORD Cargo
Skerki Bank Wreck B 75 100 10,99569 38,21647 C36
Skerki Bank Wreck B 75 100 10,99569 38,21647 Ceramics
Skerki Bank Wreck B 75 100 10,99569 38,21647 Crete
Skerki Bank Wreck B 75 100 10,99569 38,21647 Egypt
Skerki Bank Wreck B 75 100 10,99569 38,21647 Pompei X
Skerki Bank Wreck D -80 -50 10,99569 38,21647 C10
Skerki Bank Wreck D -80 -50 10,99569 38,21647C14
Skerki Bank Wreck D -80 -50 10,99569 38,21647C3
Skerki Bank Wreck D -80 -50 10,99569 38,21647 C32
Skerki Bank Wreck D -80 -50 10,99569 38,21647C4
Skerki Bank Wreck D -80 -50 10,99569 38,21647 C5
Skerki Bank Wreck D -80 -50 10,99569 38,21647C8
Skerki Bank Wreck D -80 -50 10,99569 38,21647 Ceramics
Skerki Bank Wreck D -80 -50 10,99569 38,21647 Dressel 26
Skerki Bank Wreck D -80 -50 10,99569 38,21647 Flat bottomed
Skerki Bank Wreck F 50 50 10,99569 38,21647 C10
Skerki Bank Wreck F 50 50 10,99569 38,21647 C16
Skerki Bank Wreck F 50 50 10,99569 38,21647 C32
Skerki Bank Wreck F 50 50 10,99569 38,21647 C38
Skerki Bank Wreck F 50 50 10,99569 38,21647 Ceramics
Skerki Bank Wreck F 50 50 10,99569 38,21647 Stones
Skerki Bank Wreck F 50 50 10,99569 38,21647 FB Sicilian
Skerki Bank Wreck G 50 50 10,99569 38,21647 C10
Skerki Bank Wreck G 50 50 10,99569 38,21647 C16
Skerki Bank Wreck G 50 50 10,99569 38,21647 C31
Skerki Bank Wreck G 50 50 10,99569 38,21647C32
Skerki Bank Wreck G 50 50 10,99569 38,21647 Ceramics
Skerki Bank Wreck G 50 50 10,99569 38,21647 FB Sicilian
Skolj Od Volam 1 100 13,74824 44,83081 C8
Skoljic 50 200 14,3202 44,43917 C10
Skoljic 50 200 14,3202 44,43917 C42
Skoljic 50 200 14,3202 44,43917 Ceramics
Skoljic 50 200 14,3202 44,43917 Portorecanato
Sobra 320 340 17,54597 42,61174 C22
Sobra 320 340 17,54597 42,61174C34
Sobra 320 340 17,54597 42,61174 C40
Sobra 320 340 17,54597 42,61174 Cylindrical
Sorres A -150 -75 1,96458 41,2251 C3
Sorres B 25 100 1,96458 41,2251 C10
Sorres B 25 100 1,96458 41,2251 Dolia
Sorres B 25 100 1,96458 41,2251 Metal
Spargi -120 -100 9,18671 41,25243 C31
Spargi -120 -100 9,18671 41,25243/C3
Spargi -120 -100 9,18671 41,25243 C4
Spargi -120 -100 9,18671 41,25243 C9
Spargi -120 -100 9,18671 41,25243 Ceramics

Pagina 24




4-3-2013

Appendix 2

Ship Begin | End | X _COORD Y _COORD | Cargo
Spargi -120 -100 9,18671 41,25243 Stones
Spargi -120 -100 9,18671 41,25243 Dressel 26
Spargi -120 -100 9,18671 41,25243 Ovoidal
Stanici-Celina -100 -25 16,44 43,24 C8
Stori Stoni -125 -75 16,23 43,1.C8
Sud-Lavezzi A 375 425 9,25535 41,3048/C22
Sud-Lavezzi A 375 425 9,25535 41,3048/C23
Sud-Lavezzi A 375 425 9,25535 41,3048/C26
Sud-Lavezzi A 375 425 9,25535 41,3048 Beltran 72
Sud-Lavezzi A 375 425 9,25535 41,3048 Flat bottomed
Sud-Lavezzi B 10 30 9,25535 41,3048/C31
Sud-Lavezzi B 10 30 9,25535 41,3048/C15
Sud-Lavezzi B 10 30 9,25535 41,3048/C16
Sud-Lavezzi B 10 30 9,25535 41,3048/C25
Sud-Lavezzi B 10 30 9,25535 41,3048 Metal
Sud-Lavezzi C 15 25 9,25772 41,32666 C10
Sud-Lavezzi C 15 25 9,25772 41,32666 C20
Sud-Lavezzi C 15 25 9,25772 41,32666 C6
Sud-Perduto A -25 25 9,31002 41,36039 C14
Sud-Perduto B 1 15 9,31002 41,36039 C14
Sud-Perduto B 1 15 9,31002 41,36039 C16
Sud-Perduto B 1 15 9,31002 41,36039 C25
Sud-Perduto B 1 15 9,31002 41,36039 C31
Sud-Perduto B 1 15 9,31002 41,36039 Metal
Supetar -25 -1 15,71566 43,54455 Dolia
Supetarska 15,71566 43,54455C16
Supetarska 15,71566 43,54455/C9
Sveti Andrija 1 150 15,84558 43,48354 C10
Sveti Andrija 1 150 15,84558 43,48354 C13
Tanger B 1 100 -5,95678 35,76094 C16
Tanger B 1 100 -5,95678 35,76094 C18
Tantura A 415 530 34,34487 31,50509 C63
Taranto C 1 100 17,22 40,22 C10
Taranto C 1 100 17,22 40,22 C9
Taranto C 1 100 17,22 40,22 Tiles
Taravo -150 -25 8,74422 41,62823/C8
Tcerny Nos 375 500 27,98041 43,15284 C51
Terracina -150 -1 13,15804 41,18113 Dressel 1
Terrasini A 25 50 13,39496 38,40982 C15
Terrasini A 25 50 13,39496 38,40982/C16
Terrasini A 25 50 13,39496 38,40982 C17
Terrasini A 25 50 13,39496 38,40982 Metal
Terrauza 200 200 15,37757 37,02322 C47
Terrauza 200 200 15,37757 37,02322 C56
Thalassinies Spilies 500 700 32,40779 34,698743
Thasos B -100 -1 24,52969 40,56969 C8
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Tiboulen de Maire 100 100 5,34712 43,2011/C10
Tiboulen de Maire 100 100 5,34712 43,2011/C16
Tiboulen de Maire 100 100 5,34712 43,2011/C18
Tiboulen de Maire 100 100 5,34712 43,2011/C20
Tiboulen de Maire 100 100 5,34712 43,2011/C25
Tiboulen de Maire 100 100 5,34712 43,2011/C27
Tiboulen de Maire 100 100 5,34712 43,2011C31
Tijascica 1 100 15,68401 43,5902/C10
Tijascica 1 100 15,68401 43,5902/C8
Titan -50 -45 6,3507 42,99761 C4
Titan -50 -45 6,3507 42,99761 C14
Titan -50 -45 6,3507 42,99761 C16
Toro 1 50 2,47678 39,41168C16
Torre Chianca 250 250 17,53 40,16 C11
Torre Chianca 250 250 17,53 40,16 Stones
Torre dell' Orso 200 400 18,56009 40,18113C34
Torre dell' Orso 200 400 18,56009 40,18113 C37
Torre Derribada -200 -100 -0,66474 37,59491 C2
Torre Guaceto -100 -1 17,39815 40,28052 C8
Torre la Sal -130 -110 0,17639 40,02236/C3
Torre la Sal -130 -110 0,17639 40,02236 C5
Torre la Sal -130 -110 0,17639 40,02236 C8
Torre Santa Sabina -25 100 17,34815 40,31052/C10
Torre Santa Sabina -25 100 17,34815 40,31052 Ceramics
Torre Sgarrata 180 205 17,24 40,19 C36
Torre Sgarrata 180 205 17,24 40,19 Sarcophagi
Torre Sgarrata 180 205 17,24 40,19 Stones
Torre Valdaliga 1 20 11,01312 42,62671 C10
Torre Valdaliga 1 20 11,01312 42,62671 C16
Tour Sainte Marie A 30 55 9,29 43C14
Tour Sainte Marie A 30 55 9,29 43 C15
Tour Sainte Marie A 30 55 9,29 43/ C16
Tour Sainte Marie A 30 55 9,29 43/ C18
Tradeliére -20 -10 7,28595 43,67655C16
Tradeliére -20 -10 7,28595 43,67655 C10
Tradeliére -20 -10 7,28595 43,67655 C4
Tradeliére -20 -10 7,28595 43,67655 Dressel 6
Tradeliére -20 -10 7,28595 43,67655/C9
Tradeliére -20 -10 7,28595 43,67655 Ceramics
Tradeliére -20 -10 7,28595 43,67655 Glass
Tradeliére -20 -10 7,28595 43,67655 Chian
Tradeliére -20 -10 7,28595 43,67655 Flat bottomed
Tradeliére -20 -10 7,28595 43,67655 Kingsholm 117
Tramerka 1 100 14,72359 44,18072 C9
Trapani 200 300 12,28 38,2 C38
Tre Senghe -25 -25 15,4802 42,13508/C10
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Tre Senghe -25 -25 15,4802 42,13508 Dressel 6
Tre Senghe -25 -25 15,4802 42,13508/C8
Tre Senghe -25 -25 15,4802 42,13508 Flat bottomed
Triscina B -150 -130 12,66651 37,49542 C3
Triscina B -150 -130 12,66651 37,49542 C8
Triscina C 400 500 12,66651 37,49542 C51
Triscina C 400 500 12,66651 37,49542 Cylindrical
Triscina D 25 125 12,66651 37,49542 C19
Triscina D 25 125 12,66651 37,49542 Metal
Tuna 100 200 3,10245 41,81401 C19
Ullastres -50 25 3,09245 41,77401C6
Ustica A -100 -1 13,1 38,43/C32
Ustica A -100 -1 13,1 38,43 Dressel 24
Vachetta A 1 75 9,16369 41,34287 C10
Vada A -100 -100 10,37724 43,245 C4
Vada A -100 -100 10,37724 43,245 C5
Vada A -100 -100 10,37724 43,245 Ceramics
Vada C 1 100 10,32724 43,235C10
Vada D 1 100 10,32724 43,215C16
Valle Ponti -25 -1 12,34937 44,49721 C10
Valle Ponti -25 -1 12,34937 44,49721 Dressel 6
Valle Ponti -25 -1 12,34937 44,49721 Ceramics
Valle Ponti -25 -1 12,34937 44,49721 Metal
Valle Ponti -25 -1 12,34937 44,49721 Chian
Valle Ponti -25 -1 12,34937 44,49721 Panella 36
Varazze -100 -50 8,4138 44,1462/C4
Veliki Skolj 1 200 17,63597 42,60174 C18
Veliki Skolj 1 200 17,63597 42,60174 C8
Veliki Skolj 1 200 17,63597 42,60174 Ceramics
Veliki Skolj 1 200 17,63597 42,60174 Sarcophagi
Vendicari 375 625 15,30167 36,88909C43
Vendicari 375 625 15,30167 36,88909 C44
Vendicari 375 625 15,30167 36,88909 C51
Ventotene B -50 -50 13,40216 40,72473 C4
Verudica 1 100 13,71824 44,85081 C42
Vignale 307 310 9,49601 41,97191 Metal
Vignale 307 310 9,49601 41,97191 Cylindrical
Villepey 110 160 6,4574 43,04201 C25
Villepey 110 160 6,4574 43,04201 C27
Vis A -125 -75 16,1 43,4 C8
Vis A -125 -75 16,1 43,4 Ceramics
Vis B -150 -25 16,11 43,4 Dressel 1
Vis C -150 -150 16,13 43,4 C2
Vis C -150 -150 16,13 43,4C8
Vratnicka 1 100 17,62597 42,60174 C10
Vulcano -100 -80 14,90258 38,43298 C4
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Xlendi A -150 -75 14,12 36,1C3
Xlendi A -150 -75 14,12 36,1C8
Xlendi A -150 -75 14,12 36,1/C32
Xlendi B 1 100 14,12 36,1C10
Xlendi C 350 450 14,12 36,1 C51
Yassi Ada A 626 626 27,19934 36,93666 C43
Yassi Ada A 626 626 27,19934 36,93666 C44
Yassi Ada A 626 626 27,19934 36,93666 C49
Yassi Ada A 626 626 27,19934 36,93666 C51
Yassi Ada B 375 425 27,18949 36,90073 C46
Yassi Ada B 375 425 27,18949 36,90073 Ovoidal
Yassi Ada B 375 425 27,18949 36,90073 Cylindrical
Zirje 250 450 15,62401 43,5902/C22
Zut -150 -25 15,43401 43,68597 C8
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This appendix is a bibliography, which have beezdus order to create the database
of shipwrecks and the amphorae typology.
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