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Abstract: The authors present three Roman shipwrecks, Knidos H, S, and R,
recently identified in deep water off the Datca peninsula in the southeast Aegean. High-
resolution imagery allows substantial analysis of their cargoes. Knidos H was carrying
between 1,300 and 1,500 amphorae, mostly of Agora M 54 type, accompanied by few
Cilician imitation of Coan amphorae (Dr 2-4) and others belonging to the crew: Dr 24
similis, Knidian, and Agora G 199. Knidos S, a smaller ship, was transporting a mixed
cargo of wine amphorae, including Agora G 199, Cylindrical amphora type I (previously
believed to be Aegean), and a new variant of olive oil amphora Dr 24. Knidos R is
represented by a small assemblage of amphorae (Dr 24, Cretan, and possibly Mendean
types). Kitchen and drinking vessels that belonged to the crew were found on all three
shipwrecks. The amphora evidence indicates that the ships sank in the first half of the 2nd
century A.D. These discoveries illuminate Roman trade networks in the eastern
Mediterranean and Aegean region, particularly between Cilicia Pedias and one or more
unknown Aegean emporia at the political and economic height of the empire.

The Straits of Rhodes and the waters around the Bozburun and Datca
peninsulas served as a constricted maritime corridor between the southeast
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Aegean and the eastern Mediterranean (Fig. 1). Ancient shippers who hauled
cargoes between these two trading worlds were forced to contend with a myriad
of navigational hazards.! Ships heading east and south out of the Aegean
generally had following winds and good visibility with which to navigate
between the area’s islets, islands, and headlands. Ships sailing into the Aegean via
the Rhodian Straits, however, were typically forced to tack and wear against
headwinds (ancient etesians, modern meltemi) which blow daily with high intensity
out of the northwest during the summer and autumn, the optimal seasons for
seafaring. As sailing vessels zigzagged to make ground their steersmen strove to
avoid the steep and jagged carbonate cliffs of the landmasses that bound the
corridor. Sailing vessels were most exposed to the elements near the long and
narrow Bozburun and Datca peninsulas, both of which extend their rocky fingers
far into the Aegean. Ships attempting to round these natural wind screens were
exposed to the full blast of the winds that intensify in these areas. It was at this
point that many ships failed to make ground and so gave way before the wind.
Many inevitably failed, some striking the coast (as evidenced by amphora cargoes
found underwater at the base of cliffs), others, overcome by steep waves and
violent winds, foundering in deeper areas.
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Fig. 1. Map of the southeast Aegean showing the locations of the Knidos H and
Knidos S shipwrecks. (Map: D. Davis)

1 On Greek and Roman navigational methods, see MORTON 2001; ARNAUD 2005;
DAVIS 2009; on ancient navigational difficulties around Knidos and the Datga peninsula,
see BRESSON 2011.
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Those ships that attempted the passage in winter often experienced similar if not
intensified conditions but from opposite directions, with southerly winds (a
product of roving low-pressure systems) episodically lashing the coasts and
building steep seas in the open areas. Harbor towns like Rhodes, Loryma, Knidos,
and Myndos served in part as safety valves for ships making this challenging
passage. Within the safety of these harbors crews could wait for shifts in the wind
and improved conditions before embarking again. Knidos itself, founded at the
western tip of the Datga peninsula (Deveboynu Burnu, ancient Triopion) in the
early Hellenistic period, took advantage of the traffic and local hazards by
catering to the maritime community. The harbor town with its picturesque but
exposed setting included two, opposite-facing harbors, oriented on the axis of
opposing seasonal winds.2 It flourished well into the Roman and Byzantine eras.
But even here, as recent discoveries have revealed, ships attempting to make safe
haven wrecked on the breakwaters.3

Between 2010 and 2012 the deep seabed off the western tip of the Datca
peninsula was the subject of scientific work by the exploration vessel Nautilus. In
addition to conducting geological and oceanographic investigations of the area,
the expedition, using acoustic sensors and a tandem remotely-operated vehicle
system (Hercules and Argus), discovered twenty-six shipwrecks to the north, west,
and south of the peninsula in waters ranging from 100 to 500 meters depth.* The
shipwrecks date to between the 6th century B.C. and the 20th century of our era,
with most (fifteen) dating to between the 2nd century B.C. and the 7th century
A.D. In partnership with Turkish colleagues, the expedition adopted the principle
of in situ preservation as a first option in accord with the UNESCO Convention
for the Protection of the Underwater Cultural Heritage and implemented a non-
intrusive, non-sampling mode of survey and mapping.® Fortunately, the clear
waters of the southeast Aegean permitted high-resolution mapping, imagery, and
investigation. Although the non-intrusive approach limits the degree of
investigation, the wrecks can be described comprehensively and the amphorae
can be measured and identified by type.®

Many of the ancient shipwrecks found during this work off Turkey exhibited
damage to various degrees by bottom trawl fishing.” This anthropogenic activity
was observed to impact shipwrecks to greater extents with distance away from
the no-trawl zones 2.5 km from the Turkish shoreline, with some wrecks more
than 10 km from shore exhibiting severe impacts with more than 60% of the
artifacts broken, scattered, and many likely dragged away.® Some wrecks,

2BRESSON 2011, p. 400.

3 ASLAN 2015.

* BRENNAN et alii 2011; BRENNAN et alii 2012; BRENNAN et alii 2016. We wish to
thank Turkey’s Ministry of Culture and Tourism for co-sponsoring the Bodrum Symposium
on Archaeological Oceanography (October, 2014) at which these shipwrecks were publicly
presented.

> UNESCO 2001. On the methodology and technology used on the E/V Nautilus
expeditions, see BRENNAN et alii 2012, esp. p. 58-60.

¢ DAVIS et alii 2018, p. 60-61.

" BRENNAN et alii 2016.

8 BRENNAN et alii 2012.
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however, particularly those located closer to shore or in areas north of Datca
where steeply sloping underwater terrain limits trawling activity, were found to
be nearly undisturbed mounds of amphorae. Such activity, and the unintended
damaging results to underwater cultural heritage sites, speak to the site formation
processes of ancient wrecks in the Aegean Sea, as well as the preservation
potential of these sites in deep water.

Three of the shipwrecks, Knidos H, S, and R, are singled out for study here
(see Fig. 1). The shipwrecks date to the first half of the 2nd century A.D. and
provide insights into the origins of some amphora types in circulation during the
High Empire. Knidos S lies 6 km from the north shore of Dat¢a on a flat seabed.
Some 65% of its artifacts are shown to be damaged by modern trawl activity.?
Despite the damage we are able to identify many of the amphora types that
remain intact on the site. Knidos H is located approximately 3 km from shore to
the southeast of Knidos and is relatively intact given its proximity to the no-trawl
zone located 2.5 km from shore. Knidos R, lying approximately 3.5 km from
Datg¢a’s southern shore and 5 km east of Knidos H, was heavily trawled like
Knidos S. All three ships were carrying Cilician amphorae of Agora M 54 type.
Knidos S and H were also hauling Dressel 2-4, Agora G 199, ‘Cylindrical’
(typically considered to be of Aegean origin), and an unknown variant of Dressel
24. Knidos R, in addition to hauling a single Agora M 54 amphora, yielded two
other singletons, including one from Crete (AS 1) and one possibly from Mende.
While the cargo and route of Knidos R remain in question, the fact that Knidos S
and H were carrying bulk cargo comprised of Cilician amphorae leads us to
believe that the other types carried aboard each ship were also produced in this
area and were being shipped westward. The ships themselves sank off Knidos
before they could reach their destinations.

Knidos H

Knidos H was located at 372 meters depth southeast of Knidos (Figs. 2-3).1°
The single mound of artifacts lies on a flat seafloor and is surprisingly intact,
having suffered little degradation from modern fishing trawls. The site measures
17 x 10 meters, has ca. 1.8 m of relief, and is oriented roughly east-west. The
orientation of the wreck, of course, does not indicate the direction of the ship’s
voyage at the moment of sinking; numerous factors can account for its current
orientation, particularly its orientation upon foundering and currents in the water
column on descent to the seabed. Typically the stern of a ship can be determined
by crew’s possessions which tend to congregate in the aft cabin or near the helm
station. In this case, two small pots were discovered mostly buried just offsite at
the site’s western end. The eastern end of the mound, provisionally identified as
the stern, includes a table amphora and jug, along with two singleton amphorae, a
Dressel 24 similis and a Knidian amphora. Aside from these vessels and the main
cargo of amphorae, no other artifacts such as anchors, bilge pump parts, or
concretions are visible.

? KRUMHOLZ & BRENNAN 2015.
10 First reported in BRENNAN et alii 2012, p. 60.
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Fig. 3. Multibeam bathymetry map of the Knidos H
shipwreck. (Courtesy Ocean Exploration Trust)

The ship was carrying between 1,300 and 1,500 amphorae stacked in two or
three intercalated tiers. Their arrangement is evident in Figs. 3 and 4c. The
primary cargo (> 90%) consists of amphorae of Agora M 54 type. Other types
include at least nine jars that imitate Koan amphorae but are Cilician,! at least
two amphorae of type Agora G 199, which also has a Cilician/Cypriot origin, and
a Knidian amphora. A Dressel 24 similis amphora, perhaps of Aegean origin,
likely represents olive oil provision for the crew. The crew also made use of a
large table amphora, a pot, and two jugs.

Agora M 54

Among the amphorae visible on the site, 513 are identified as Agora M 54,
and an additional 247 partially visible jars and fragments are tentatively
identified as the same type (Fig. 4). To judge from the high relief of the mound, a
great many more remain out of sight; these most likely include an additional 500-
700 amphorae of this type.

Agora M 54 was the first type identified in the Athenian Agora.’2 It is also
known as amphores ‘Pseudo-Cos’ en cloche, Knossos 47, and Nea Paphos type 8.1 On
occasion it is considered a late derivative of Koan or the Dressel 2-4 amphora
tradition due to its double-barreled handles.!*

1 GRACE 1961, fig. 60, centre.

2 ROBINSON 1959, p. 89, pl. 19.

B “Pseudo-Cos’: EMPEREUR & PICON 1989, p. 230-232, figs. 5-6; Knossos 47: HAYES
1983, p. 58, fig. 26.103; Nea Paphos type 8: HAYES 1991, p. 93-94, pl. 25.3 and LUND 2005.

4 LEIDWANGER 2013, p. 193.
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Fig. 4a-c. Agora M 54
amphorae from the Knidos

H shipwreck. (Courtesy
Ocean Exploration Trust)

However, the amphora body has nothing in
common with a Koan type. The mouth has a rolled
rim and, as the neck and shoulder are missing, the
rim is set on the upper part of the body; the
handles are bifid and curved, following the line of
the upper part of the body and horned at the top.
The upper part of the body bulges and is separated
by an offset from the lower part; sometimes
another small offset occurs on the middle of this
upper part indicating the junction between two
segments. The lower part of the body tapers and
ends in a short, solid peg toe. Research undertaken
in Cilicia in the 1980s securely identified three
amphora workshops that manufactured amphora
Agora M 54: Yumurtalik, Ayas/Elaioussa Sebaste, !>
and Aigeai.’® Empereur proposes an additional
source in Cyprus.?”

Amphorae of this type display a large variety
of capacities. Three complete amphorae from the
Athenian Agora have capacities that vary between
26.8, 29.1, and 35.4 litres.’® In addition, an amphora
discovered at Olba has a capacity of 23.38 litres.?
Two amphorae discovered at Valencia typify
perhaps the latest subtypes: one maintains its
convexity in the upper part of its body, while the
second exhibits a cylindrical body; both end in a
solid peg toe. However, the handles of these
vessels are not bifid but ovoid in section, with a
deep longitudinal groove. They have impressive
capacities, ranging between 78 and 96 litres.
Similar handles occur as survivals in a 4th century
context in the Athenian Agora.?! As other amphorae
from the Athenian Agora demonstrate,? the
cylindrical subtype will prevail during the 4th and
5th century but the capacity will severely decrease
to as little as 12 litres.

What of its beginning date? It is worth noting Panella’s observation that this
type is absent at Pompeii as well as in the Flavian layers at Ostia. She suggests an

5 EMPEREUR & PICON 1989, p. 231-232.

16 AUTRET 2012, p. 257.

7 EMPEREUR 1998, p. 395.

826,81 (P 12361 =M 54); 29.1 1 (P 11749); 35.4 1 (P 3987).

¥ SENOL & KEREM 2000, p. 92, fig. 15.

2 BERLANGA & RIBERA I LACOMBA 2015, p. 276, fig. 6.5-6.

2 A. OPAIT, pers. observations. Thanks go to Professor ]. Camp for allowing
documentation in the Stoa of Attalos.

2P 14103, P 13062.
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origin in an “area grecofono,” with production starting around the end of the 1st
century and the beginning of the 2nd century A.D.? The type’s period of
circulation between the end of the 1st century and the early 3rd century A.D. is
suggested by numerous Athenian discoveries?* and by a deposit at Nea Paphos
dating to “around A.D. 125-150.”% Reynolds, however, suggests that production
ceased in the early 3rd century, and that Cilicia was its production area.? This
type probably finished its evolution around the end of the 2nd century or
sometime during the first half of the 3rd century.

The amphora was distributed widely but mostly in the eastern
Mediterranean (Fig. 5): Athens,” Corinth,?® Argos,”® Nea Paphos,* Kition,
Elaioussa Sebaste, Seleucia Pieria, Yumurtalik (Aigeai),®> Ephesus,® Eretria,
Beirut,®® Troesmis, Ibida in Romania,?* Pompeiopolis in Turkey,®” Olba,*® off
Cilician shores,? Karanis,4 Marina el-Alamein,* Alexandria, > Mons Claudianus,4
and Quseir al-Qadim.* In the western Mediterranean it occurs only occasionally
at Marseilles*> and Valencia,* while in Italy it is present at Rome# and Ostia.* It
has also been found on some shipwrecks, including Ouest-Embiez 1 and the Fig
Tree Bay wreck.*

Z PANELLA 1986, note 15.

# ROBINSON 1959, p. 89, Deposit N 20:2; many other fragments of these type are
deposited in the Stoa of Attalos.

®» HAYES 1991, p. 93, no. 32.

% REYNOLDS 2005, p. 564, fig. 11.

7 ROBINSON 1959, p. 89, M 54; BOTTGER 1992, p. 338-339, nos. 55-60, fig. 1.12, pl. 99.2.

# SLANE 2000, p. 301, note 15.

» ABADIE-REYNAL 2007, p. 240-241, pl. 67, 431.1.

% HAYES 1991, p. 93, nos. 31-32, pl. 25.3, fig. 68.

3 MARQUIE 2004, p. 260.

2 EMPEREUR & PICON 1989, p. 231-232.

3 BEZECCZKY 2004, p. 87; BEZECCZKY 2013, p. 80-81, type 13.

¥ PALACZYK 2018, p. 726, fig. 3.12.

¥ REYNOLDS 2005, p. 564.

% Unpublished examples.

¥ Unpublished examples.

¥ SENOL & KEREM 2000, p. 92, fig. 15.

¥ SENOL 2009, p. 225, no. 49.

© HAYES 1983, p. 158.

4 MAJCHEREK 2007, p. 20, figs. 4.25-27.

2 EMPEREUR 1998, p. 395, fig. 11; the wine from Yumurtalik (Aigeai) is attested in
Alexandria by papyri (cf. HEILPORN 2000, p. 349).

8 TOMBER 2006, p. 168-169, figs. 1.65-970-971.

“ JOHNSON & WHITECOMB 1979, p. 88, pl. 27.f.

® PANELLA 1986, note 15.

4 BERLANGA & RIBERA I LACOMBA 2015.

4 RIZZO 2003, p. 156; COLETTI & LORENZETTI 2010, p. 159, fig. 3.

# RIZZO 2014, p. 338-339, fig. 47.

¥ JEZEGOU 2008, p. 451-460.

% LEIDWANGER 2010, p. 10, fig. 3.
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Fig. 5. Distribution of Agora M 54 amphorae. (A. Opait and D. Davis)

Many complete and fragmentary examples stored in the Stoa of Attalos bear
traces of pitch on the interior,5' an indication of either wine or fish products. It is
more likely that this was a wine amphora. In addition, a miniature terracotta
version from the Benaki museum at Athens is decorated with vine leaves and
grapes, thus suggesting wine as its main content.® Sweet Cilician wine was highly
praised by Pliny the Elder (HN 14.9.75) for being the second finest type of passum
after Cretan wine. Another Cilician wine, “Abate wine,” was austere and sweet,
thick and black.®® However, as Komar has pointed out, it is difficult to believe that
Cilician Abate was a red wine; rather it was a very old white or young red wine.
Some scholars, based on literary testimonia, however, consider that Abate was not
commonly exported.®® If we consider that Cilician passum required a special and
quite lengthy treatment, with a high content of alcohol, % it is most likely that only
amphorae of type Pompeii V, of a small capacity,” were more fitted for such an
expensive and sweet wine, and Agora M 54 for a Cilician Abate wine.

The Agora M 54 amphorae discovered on Knidos H confirm the terrestrial
finds. It is obvious that these vessels were manufactured in at least two or three
sizes (Fig. 4a). Of course, it is impossible to differentiate between jars of 26 and
28 litres in the imagery but differences between 26 and 35 litres are easily visible
(see Fig. 4b).

L A. OPAIT, personal observation. A. Opait would like to thank to Professor J. Camp
for permitting the study of these examples.

2 AUTRET & MARANGOU 2011, p. 361, fig. 5.

® DALBY 2003, p. 1, citing Galen VA 99, ST 6.337, SF 11.648.

* KOMAR 2016, p. 167.

% AUTRET & MARANGOU 2011, p. 364; KOMAR 2016, p. 167.

% See Columella De arboribus 12; BILLARD 1913 [1997], p. 491-492.

% A Pompei V type has a capacity of ca. 1/10 of an Agora M 54 volume. Many scholars
produce statistics that include different Cilician amphorae without considering the huge
differences in volume/capacity that exist between Agora M 54, Cilician Dressel 2-4, and
Pompeii V.
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Also, it seems that the largest amphorae were stowed at the bottom of the
ship while the smaller vessels were set on top. This kind of lading of the cargo is
visible in some of the images (see Fig. 4b-c).

Cilician Dressel 2-4

The second type is represented by nine visible examples of a lesser known
amphora yet without nomenclature. We tentatively name it Cilician Dressel 2-4. It
has been found in the Athenian Agora and is mentioned by V. Grace in her
booklet.® Intuitively, she positioned it next to Agora M 54. Given the fact that all
nine examples but one were found in the stern and mixed among many of Agora
M 54 type, we suggest that both were loaded together in the same port of
departure. Therefore, a Cilician origin is posited and confirms the discoveries
made in Cilicia at Yumurtalik (Aigeai)® and Bigkici Kiln in Alanya Gazipasa.®
This type also seems to be made in two sizes. The largest has an impressive
tronconic neck, almost equal in size to the body, which tapers slightly to the lower
part, and a small, conical peg toe (Fig. 6).

L

Fig. 6a-b. Cilician Dressel 2-4 amphorae from the Knidos H shipwreck.
a: KH.032; b: KH.039. (Courtesy Ocean Exploration Trust)

The second variant, discovered at the edge of the wreck mound, has a small
tronconic neck occupying almost one third of the entire profile, a carinated
shoulder, and a more cylindrical body that ends in a massive tronconic peg toe.¢!
Both variants have bifid handles (Fig. 7).

Perhaps these variants represent the smallest vessels of this type. Intact
vessels with capacities varying between 100 and 284 litres have been published

% GRACE 1961, fig. 60, centre.

¥ EMPEREUR & PICON 1989, p. 226, fig. 2.

® AUTRET & RAUCH 2010, p. 114, fig. 9; AUTRET 2012, 259, fig. 17.5.
1 See GRACE 1961, fig. 60, centre.



A CASE STUDY OF TWO 2Np-CENTURY SHIPWRECKS OFF KNIDOS 309

from the Cilician museums and Athens.®> The largest “pithoid amphora” was also
found in the Sinai peninsula®® and at Akamas.®* They are also known from a
shipwreck at Fig Tree Bay, Cyprus, whose investigator concluded that limited finds
of this amphora must mean that they “travelled infrequently outside a restricted
Levantine corridor.”® However, this Cilician wine reached other important markets
as demonstrated by some amphorae of small and large sizes identified in Egypt at
Mons Claudianus,® Quseir al-Qadim,” and Al-Zarqad’/Maximianon.®® These latter
suggest an export from the Mediterranean to the Indian Ocean. The eight
amphorae grouped in the stern may have been placed there owing to their slim
shape and the narrowing of the cargo hold in this area. Alternatively, their tight
grouping suggests a special consignment to be kept separate from the rest of the
cargo. The ninth amphora, located in the bow area, was likely possessed by the
crew.

Fig. 7a-b. Cilician Dressel 2-4 amphorae from the Knidos H shipwreck:
a: KH.773; b: KH.081. (Courtesy Ocean Exploration Trust)

22 SENOL & KEREM 2000, p. 90-91, pl. 16.11; SENOL 2009, p. 310, fig. 164; BOTTGER
1992, p. 368, pl. 98.6, cat. no. 51.

% ARTHUR & OREN 1998, p. 198, fig. 4.6.

¢ LEONARD 1995, p.146, figs. 22 and 36. BB-15

% LEIDWANGER 2010; 2013, p. 199 with bibliography of other discoveries made in
the Levant.

% Small versions: TOMBER 2006, p. 168-169, type 55, fig. 1.65.55-962-55.971; large
versions: 170, type 58, fig. 1.65.58-975.

¢ JOHNSON & WHITECOMB 1979, pl. 28.m; WHITECOMB 1982, p. 86, pl. 15.b-d and
19.d.

% BRUN 2007, p. 519, fig. 17.2
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Agora G 199

The third amphora type found on the shipwreck is Agora G 199. Only one
complete example and the neck of a second have been identified (Fig. 8a). This is
a well-known type of Cilician/Cypriote origin (see below).® Most likely, given its
position at the eastern end of the wreck, it belonged to the crew.

Fig. 8a-c. Amphorae from the Knidos H shipwreck. a: Agora G 199 (KH.019,
KH.021); b: Knidian (KH.148); c: Dressel 24 similis (KH.004).
(Courtesy Ocean Exploration Trust)

Knidian Amphora

Also near the stern is a Knidian amphora, perhaps brought on board during
a previous voyage or perhaps in a nearby port (Fig. 8b). The sub-type is well
established from the first half of the 2nd century A.D.” Our example seems to be
of a small size.

Dressel 24 similis

The necessary olive oil used for the crew’s cooking and consumption was
stored in a variant of a Dressel 24 similis amphora, a vessel also typical for the
end of the 1st century and first half of the 2nd century (Fig. 8c).”!

Coarse Wares

Also among the crew’s possessions were a table amphora, a pot, and two
jugs (Fig. 9). All of these ‘auxiliary’ vessels, together with the olive oil amphorae,
are located and more or less grouped at the periphery of the site. Most likely they
were kept in the cabin on the stern.

% ROBINSON 1959, p. 43, pl. 8. G199; PANELLA 1973, p. 474-476, fig. 34; ZEMER
1978, p. 52, no. 41; RILEY 1979, p. 186-187; HAYES 1991, p. 91-92.

7 PANELLA 1976, p. 152, pl. XLIL.1; PANELLA 1986, p. 621, fig. 18; GRACE 1961, fig.
64, the last amphora; AURIEMMA 2000, p. 38, fig. 12 (dated “prima meta or decenni
centrali del I sec. d. C.”).

L OPAIT 2007, p. 632-633, fig. 8.41. An Athenian example (P 11746) is dated to the
early 2nd century A.D.
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Fig. 9a-d. Crew’s possessions from the Knidos H shipwreck. a: table amphora
(KH.014); b: pot (KH.780); c: jug (KH.005); d: jug (KH.781).
(Courtesy Ocean Exploration Trust)

The main index for the size of the cargo are the Agora M 54 amphorae. The
three amphorae discovered in the Athenian Agora (discussed above) demonstrate
that this type was made in different sizes and capacities varying between 26 and
35 litres. The weight of the three amphorae found in the Athenian agora varies
between 8 and 12 kg. Therefore, it will be safe to consider, on average, a volume
of ca. 30 litres and a weight of an empty vessel of 10 kg, which results in a total
weight of ca. 40 kg. If this figure is multiplied by 1,300 amphorae, we derive a
minimal weight of 50-52 tons.

Knidos S

Knidos S was discovered at 343 meters depth north of the Datca peninsula
(see Figs. 1 and 10).”2 Unlike the relatively intact Knidos H site, this wreck is
characterized by a rather small scattering of amphorae, most of them broken by
modern fishing trawls; it is highly probably that a good deal of the cargo has been
dragged off site by fishing gear in modern times. The site measures 20.5 x 10 m
and exhibits less than a meter of relief. The axis of the wreck is roughly north-
south, with a smaller density of finds at the southern end and a larger, more
scattered concentration at the northern end. Two anchor assemblages at the
southern end indicate the bow, and the stern is represented at the northern end by
several small kitchen vessels.

The cargo is smaller than that of Knidos H. Our count yielded nearly 500
complete and fragmentary vessels. However, the cargo is extremely interesting as
it gathers together three distinct amphora types in one assemblage: Agora G 199,
Dressel 24, and a Cylindrical amphora type previously considered to be of
Aegean origin.” Again, this cargo seems to have been loaded in a Cilician/Cypriot
port as it is quite certain that this is the origin of Agora G 199.7

2 First reported in KRUMHOLZ & BRENNAN 2015, p. 129.

7 OPAIT 2014, p. 50-53.

7 LUND 2005 - http://archaeologydataservice.ac.uk/archives/view/
amphora_ahrb_2005/details.cfm?id=369.
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Anchor
Assemblage 2

Anchor
Assemblage 1

o
KS.333: Cooking Pot

KS:414 & KS.416: Cooking Pots

KS.446: Cooking Pat [ ™ |

@ KNIDOS §

1 20

Fig. 10. Mosaic of the Knidos S shipwreck. (Courtesy Ocean Exploration Trust)
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Although a first glance suggests that an unpatterned assemblage of vessels
make up the site, on some occasions a grouping is evident. Most likely they were
loaded according to their weight and shape to ensure good balance of the ship.
Consequently, we can safely surmise that the same origin can be bestowed on the
other two types as well, all of them being loaded at the same time and at the same
port.

Agora G 199

Amphora type Agora G 1997 goes by various other names, including Ostia
forma 631, Mid Roman 4, Mau 27/28, Pinched handle amphora, Zemer no. 41, and
Nea Paphos 3, to name just a few.” The rim is rolled, or thickened, the neck is
quite short and cylindrical, the handles are grooved and pinched at the point of
curvature and make a right angle to fall vertically onto an almost horizontal
shoulder. The body shape
suggests the existence of
two variants (Fig. 11). One
has a cylindrical body
(KS.067 on the left, KS.100
on the right), while the
second has a tapering body
with a sharp angle between

shoulder and body (KS.098,
r‘phh:r)_ The hnr‘]y of both

variants is wheel-ridged and
ends in a long spike with a
mushroom cap. The Ilatter
variant occurs in a reduced
number. It is difficult to say

Fig. 11. Agora G 199 amphorae from the Knidos : . _
S shipwreck: KS.067 (left), KS.098 (center), and without examining fabrics

KS.100 (right). (Courtesy Ocean Exploration “hether these morphological
Trust) differences suggest different

workshops.
The vessel enjoyed a certain popularity (Fig. 12). It was known in Athens,”
Corinth,” Thessaloniki,” Ephesus,® Nea Paphos,?! Kioni,® off Cilician shores,

7 ROBINSON 1959, p. 43, pl. 8.

7 Ostia forma 631: PANELLA 1973, p. 474-476, fig. 34, Mid Roman 4: RILEY 1979,
p- 186-187; Mau 27/28; pinched handle amphora: LEONARD 1995, p. 144-145; Zemer no. 41:
ZEMER 1978, p. 52; Nea Paphos 3: HAYES 1991, p. 91-92.

7 ROBINSON 1959, p. 43, pl. 8; BOTTGER 1992, p. 340, nos. 65-66.

7 SLANE 2004, p. 365-366, fig. 4.

7 GRIGOROPOULOS 2010, fig. 4B.7.

% BEZECZKY 2013, p. 83-84, pl. 13.146.

8t HAYES 1991, p. 204, no. 23, type III; HAYES 2003, p. 479, fig.18.181; MAYZA &
BAGINSKA 2013, figs. 5-6.

8 LEONARD 1995.

8 SENOL 2009, p. 223-224, nos. 47-48.
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Beirut,3 Atlit Caesarea,® Egypt,¥ Quseir al-Qadim, and Benghazi.® In the
central and western Mediterranean, it is found only at Rome,* Pompeii and Ostia,!
Brindisi,” Lyon,? and Seville.* In the Black Sea-Lower Danube area it is also widely
distributed without being numerous in quantitative terms: Noviodunum,
Durostorum, Capaclia,® Histria,* Tomis,*” Niculitel,?® Novae,” Slaveni,!® Sozopol, 1!
Chersonesos,2 Panticapaeum,'® and Tanais.!*¢ It is worth pointing out that these
amphorae, in spite of their widespread distribution, occur only in reduced
percentages. They were likely a luxury product. Also, it was much more popular than
Agora M 54 in the Black Sea or in the central/western Mediterranean.

1 1 Seville
AgoraG199 D3 2tyon
— 3 Y 2D 3 Rome
A *2 . 17_1.6; 15 b )\A 4 Ostia
£ 2 pe . A S Pompeii
: 78 '1314 21 6 Brindisi
3 19: 794 7 Kioni
& . 12 8 Corinth
4 ,5 1o, - 9 Athens
B ¢ 10 Thessaloniki
11 Ephesus
= 12 Sozopol
ol 13 Tomis
P 14 Histria
/ 15 Niculitel
) 16 Noviodonum
o 17 Capadia
18 Durostorum
19 Novae
20 Skaveni
- 45T 21 Chersonesuos
22 Panticapaeum
3 ( 23 Tanais
\ / 24 NeaPaphos
DNAEN 25 Beinut
U@ 26 Atlit
029 X dh 27 (aesarea
1 km : 28 Benghaz
o — 500 Ll 2000 - 29 Quseir al-Qadim

Fig. 12. Distribution of Agora G 199. (A. Opait and D. Davis)

8t REYNOLDS 2005, p. 564, fig. 32.

% ZEMER 1978, p. 52, no. 41.

8 OLESON et alii 1994, p. 118, A 85; JOHNSON 2008, p. 102, no. 1233.

% MAJCHEREK 1990, p.47, fig.12.4; BOURRIOU & FRENCH 2007, p. 126-127, fig. 3.4;
MAJCHEREK 2007, p. 21-24, fig. 5.32-33, 6.34-38.

8 JOHNSON & WHITECOMB 1979, pl. 25.u.

® RILEY 1979, p. 186-187, fig. 83.236-238.

% RIZ70 2003, p. 183, pl. XL..218.

% PANELLA 1973, p. 474-476, fig. 34; PANELLA 1986, p. 622, fig. 19; CECI 2006, p. 34, fig. 10.

2 AURIEMMA & QUIRI 2004, p. 49.

% LEMAITRE 2000, figs. 2-3.

% GARCIA VARGAS 2015, p. 406, fig. 6/2.

% HONCU & STANICA 2017, p. 315, fig. 5.10.

% Unpublished.

7 OPAIT 1987, p. 256, fig. 6/4a-b.

% PARASCHIV 2014, no. 56, pl. 9/56.

» DYCZECK 2001, p. 160, type 22.

10 BONDOC 2016, p. 218, pl. 8/2.

01 KUZMANOV 1985, p. 13, type 5, fig. 4/36A.

102 STRJELETSKILY et alii 2005, p. 73-74, pl. X.2.

13 GOLOFAST 2010, pl. 11.7-8, 26.18, 24-30.

14 ARSEN’ EVA & NAUMENKO 1992, p. 148-149, fig. 28.1; NAUMENKO 2008, p. 277,
fig. 5/6; NAUMENKO 2012, p. 67, figs. 5/6, 7/9.
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The amphora’s capacity varies. Two amphorae from Athens hold 23.8 and
26.7 litres,' the amphora from Ostia 36.8 litres,'% the amphora from Atlit 53
litres,” and the Tomitan vessel 48.5 litres.® The weight of the Athenian examples
varies between 7.0 and 7.5 kg. It is difficult to calculate the capacities of our
amphorae, but the tapering variant would seem to hold fewer litres than the
cylindrical one.

So far the only kiln sites that have been discovered to date are in Cilicia at
Anemurium!'® and Bickici.!'® Cyprus has been suggested by Hayes'! and Lund®?
but without kiln evidence. Recent petrographic analyses do not confirm their
hypothesis.!1?

Cylindrical amphora

The Cylindrical type, defined and discussed in a recent paper,! is also well
distributed but in reduced quantities. In many respects it shares common features
with Agora G 199. It is a large amphora with a slightly thick and flaring rim, a
short neck, ear-shaped handles with two longitudinal ribs, a cylindrical body with
wheel-turned traces, and ends in a spike with a mushroom cap (Fig. 13). The
spike, however, is shorter than that of Agora G 199. The body is slightly enlarged
on its lower half but it will become perfectly cylindrical in the 3rd century A.D.
Excellent parallels are found at Athens where the amphora is dated to between
140 and 170 A.D.15 To the list of sites in which this type of amphora has been
found¢ we may add Pompeiopolis,'’” which is far inside northern Anatolia, and
Eretria.!’

Regarding the capacity of this type, two amphorae found at Athens and
Chersonesos have a volume that varies between 36 and 46 litres, while the
Athenian example has a weight of 11 kg. However, an example found at Quseir
al-Qadim'® has a double capacity (ca. 94 litres), suggesting that its weight was
also double. The morphology of our amphorae suggests a close resemblance to
the latter amphora. Most likely these large amphorae belonged to the later part of
the 1st century A.D., while the smaller can be dated during the next two
centuries. The differences in capacity between the Cylindrical type and Agora G
199 are visible in Fig. 13c.

10523.8 litres (P 2545); 26.7 litres (P 11124).

16 PANELLA 1986, fig. 19.

07 ZEMER 1978, p. 52, no. 41. However, the mathematical calculus, according to
Zemer’s drawing, suggests a capacity of 45.5 litres, but the drawing seems somewhat skewed.

18 OPAIT 1987, p. 256, fig. 6/4a-b.

19 WILLIAMS 1989, p. 90-95.

0 RAUH & SLANE 2000; RAUH 2004.

W HAYES 1977, p. 100.

12 LUND 2000.

13 WILLIAMS & LUND 2013, p. 160-161.

114 OPAIT 2014, p. 50-52.

U5 P 8164; cf. OPAIT 2014, p. 51, fig. 26.

16 See OPAIT 2014.

17 A. OPAIT, pers. observation.

U PALACZYK 2018, p. 726, fig. 4.2.

19 OPAIT 2014, note 54.
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Fig. 13a-c. Cylindrical amphorae from the Knidos S shipwreck. a: KS.468; b:
KS.291; c: KS.354. (Courtesy Ocean Exploration Trust)

Dressel 24

Dressel 24 was also a widely distributed.’? Its abundance in the Black
Sea/Lower Danube region is no doubt due to research intensity of early Roman
sites in the area but also to the continuation of intense commercial connections
between the Aegean and Black Sea since Archaic, Classical, and Hellenistic times.
As we have pointed out, this type is frequently discussed together with amphorae
called by us Dressel 24 similis.'?! This regrettable confusion should be abandoned
since their regions of manufacture are completely different.’?? The Knidos S
shipwreck contributes more data to their distinction. As has recently been shown,
this type has deep Hellenistic roots and continued to be manufactured in some
Aegean islands and on the western coast of Asia Minor during the early Roman
period; its production continued in the late Roman era and its form is known to
us as LRA 2123

The vessel has a funnel-shaped mouth that is flattened on top. It is separated
from the tronconic neck by an incised line. Its shoulders are wide and less steep,
its handles ovoid or rounded in section and attached under the mouth and on the
middle of the shoulder. Its lower attachment is slightly pulled toward the neck.
The body is ovoid, growing larger in its lower section and ending in a long,
conical spike (Fig. 14).

120 OPAIT 2007.
121 OPAIT 2007.
12 PANELLA 1986, figs. 22-23.
123 OPAIT 2007.
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Fig. 14a-d. Dressel 24 amphorae from the Knidos S shipwreck. a: KS.438; b:
KS.448; c: KS.264, KS.314; d: KS.193. (Courtesy Ocean Exploration Trust)

A workshop for this type may exist in proximity to Knidos as a cup-shaped
and internally hooked rim fragment was discovered in a workshop at Hisaronii in
the Rhodian Peraia.?* The obvious question is: Were these vessels made in Knidos
and loaded onto this ship when it entered that city’s harbor? This does not seem
to be the case since just one sherd of this type was published from this site and it
was not described as a waster; it may belong to an imported amphora. In
addition, complete examples known from terrestrial sites lack wheel traces on the
body, but the examples found on this shipwreck show such traces on most of the
body. Also, the height of the mouth seems to be shorter than that of known
examples. On the other hand, it makes sense to load the complete cargo in the
port of departure to balance the vessel’s trim.

Two variants of this type were also included on this shipwreck. The first is
larger, with an ovoid body (Fig. 14c), while the second seems to be smaller, with
narrow shoulders and a bag-shaped body ending in the same tronconic spike
(Fig. 14d). They may represent two sizes of a type made by a single workshop.
These two variants of Dressel 24, both found on this shipwreck, are so far
unknown on terrestrial sites and represent a significant discovery.

Regarding capacity, given the lack of precise parallels, it is difficult to form a
firm picture. The capacities of some amphorae, such as those discovered at
Pompeii, Tanais, and Chersonesos, show variations between 50 and 70 litres.
These vessels may have dimensions and capacities similar to the smaller, bag-
shape variant. In this case, the larger variant might have a volume of ca. 80 litres.
The crew’s wares visible on the surface include four cooking pots and a flat-
bottomed jug (Fig. 15).

24 EMPEREUR & TUNA 1989, p. 285, fig. 14:b.
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Fig. 15a-d. Crew’s possessions from the Knidos S shipwreck. a: cooking pot
(KS.446); b: cooking pot (KS.333); c: cooking pots (KS.414, KS.416); d: jug
(KS.192). (Courtesy Ocean Exploration Trust)

We can conclude that Knidos S has a much more reduced tonnage than
Knidos H, perhaps as little as one-third. If we consider an average amphora
capacity of 70 litres, a weight of ca. 12 kg each for empty vessels, and multiply by
ca. 200 examples, we derive a cargo weight of ca. 17 tons.

The Anchors

The Knidos S site includes at least two anchor assemblages. The first, an iron
anchor, consists of several cylindrical concretions in grid-squares N12-13, P12-14
and Q14 (see Figs. 10 and 16). Most distinctive are the crown (A), a single, semi-
lunate arm (B), and a portion of the shank where it meets the crown (C). The
opposite arm has broken away from the crown and is not evident in the imagery.
The extant arm measures 55 cm in length from the center of the crown, giving the
arms an apparent span of ca. 1.10 m. The arm’s outer end provides no hint of a
palm or fluke. A short concreted nodule extends outward from the crown beyond
its junction with the arm. The surviving shank measures c4. 50 cm in length, and
concretions D (length 70 cm) and perhaps E (30 cm) appear to be continuations of
it. The average thickness of all three concretions, and the arm, is ca. 10 cm, but
caution is naturally warranted in extrapolating original anchor thicknesses and
cross-sectional shape from concretion shells. Whether the remaining concretions
(F, G, H, and I) represent pieces of the shank, the shaft, or some other element of
ground tackle is difficult to determine due to their amorphous shapes.
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Fig. 16. Anchor assemblage 1 from the Knidos S shipwreck (grid-squares N12-
13, P12-14 and Q14). (Courtesy Ocean Exploration Trust)

The second anchor assemblage, lying ca. 2.5 m from the first, consists of three
linear elements in grid squares L10-L11 (Figs. 10 and 17). The longest piece,
element A (length ca. 95 cm, diam. ca. 8-9 cm), is an iron concretion oriented on
the long axis of the wreck mound. Two hemispherical nubs on the concretion
shell project outward, the upper larger than the lower. Element A’s lower end
tapers slightly before terminating in a jagged break. Element B (length ca. 42 cm,
width ca. 7-8 c¢cm) is heavily sedimented but appears to have a flat upper surface
suggesting a rectangular cross-section. To judge from its position and near right
angle to element A, element B appears at first glance to be attached to the latter
but actually lies below it. Its straight edges and flat upper face suggest that it is
made of lead. A hole pierces its outer end. Element C (length ca. 40 cm, width ca.
7-8 cm), like element B, exhibits a flat upper face but its lower edge is rough. The
left end is formed at an angle of ca. 30 degrees from its axis while its right end
merges with the sediment below element A. It too may be made of lead.
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Fig. 17. Anchor assemblage 2 from the Knidos S shipwreck (grid-squares L10-

L11). (Courtesy Ocean Exploration Trust)

Trawling action has disarticulated both anchor assemblages. Although the
upper half of anchor 1 is damaged beyond reconstruction, the extant shank,
crown, and arm aid in its classification as a Kapitdn Type B.'? Iron anchors of this
type include lunate arms and two iron rings for attaching anchor rope, one at the
crown, the other at the top of the shank. Typically a removable stock of wood,
iron, or lead is slotted into an aperture near the top of the shank. Whereas most
ancient anchor types are difficult to date due to reuse and uneven development
within and across regions, this type is relatively fixed to the first two centuries of
our era. Specific examples of Type B have been found at Lake Nemi, Pompeii, and
southern France, and less reliably dated examples have been reported from Pisa,
Sardinia, Sicily, Libya, and Cyprus.’* The closest parallel is an iron anchor
excavated recently from an early Roman Imperial context in the port of Genoa. It
is nearly identical in size and shape to this anchor from Knidos S.1?

25 KAPITAN 1984, fig. 8; for a discussion of ancient anchor evolution see VAN
DOORNINCK 1982, p. 141-142; CASSON 1995, p. 252-254; CAMPBELL 2012, esp. p. 414-
415.

126 Lake Nemi and Pompeii: UCELLI 1950, p. 238-239, figs. 270-272; southern France:
BENOIT 1960, p. 45-49 and fig. 16; Pisa: BIGAGLI & FERRINI 2000, p. 92-97 and fig. 3;
Sardinia, Sicily, and Libya: UCELLI 1950, p. 240-241; Cyprus: GREEN 1973.

27 TIBONI 2016, p. 204-205, fig. 2.



A CASE STUDY OF TWO 2Np-CENTURY SHIPWRECKS OFF KNIDOS 321

The fragmentary state of anchor assemblage 2 unfortunately precludes its
assignation to a specific anchor type. Element A, to judge from its concretion
shell, is likely the shank of an iron anchor of slightly smaller size than anchor 1.
Both the stock and arms are evidently broken away and not visible in the
imagery. Element B is likely one end of a lead stock!?® or a lead stock with a
wooden core.”” Archaeological examples of both stock types contain a hole near
one end for attaching a secondary rope, either for releasing the anchor from an
obstruction on the seabed or for attaching an anchor buoy, or both.’*® It may well
extend under and past element A. Element B may be associated with A, but their
relationship is not clear. Element C may be another stock.

Since the four cooking pots are positioned close to the northern end of the
wreck, we may surmise that both anchor assemblages mark the ship’s bow.
Whether either or both anchors were serving as bowers is difficult to determine.
Anchor 1 may have originally been secured to the starboard bulwark forward of
amidships. Its position on the site may be explained if the ship came to rest on its
keel and leaned to port. As the ship decayed and collapsed, the anchor would
have worked its way down to rest among artifacts within the outline of the ship.
If anchor 2 were serving the same purpose on the port side, its final position
forward of anchor 1 may be explained by the violence of the ship’s departure
from the surface and its subsequent landing on the seabed. Alternatively, the
shank and two apparent stocks may have been stowed in the bow locker for later
use.

That only two anchors are evident is rather surprising. Excavations of Roman
ships mainly in the western and central Mediterranean demonstrate that
merchant ships carried at least two and as many as seven anchors of both iron
and wooden types, some no doubt ready to deploy (bowers), others as spares in
the event of loss and emergency.’® The 7th-century Yassiada ship, though
perhaps an extreme (and late) example, was carrying eleven iron anchors of
cruciform type.'®2 It is probable that the Knidos S ship carried additional anchors
that are located off site or are now lost or buried out of sight of surface
investigation.

Knidos R

Knidos R, lying at 360 m depth and approximately 5 km east of Knidos H,
offers an interesting contrast to wrecks H and S (Fig. 18). In lieu of an obvious
wreck mound, the site consists of a small, 7 x 4 m cluster of amphorae, utilitarian
wares, and concretions lying directly on a flat seabed. Trawling activity has
scattered some artifacts to the north and south, and recent trawl scars were

128 Cf. KAPITAN 1984, p. 38-39 and fig. 5.2; COSMA 1973, p. 235, 237, fig. 3a, fig. 4.2b;
COSMA 1975, p. 21, fig. 1b.

19 Cf. KAPITAN 1978, p. 269-271 and fig. 2.

130 ZEMER 1981, p. 64-65; COSMA 1975, p. 22.

B3I PARKER (1992) has cataloged 34 Roman and Byzantine wrecks with iron anchors,
the majority of which include more than one anchor.

132 VAN DOORNINCK 1982, p. 125-131, 137-139. Cf. the 6th-century wreck discovered
off Marmaris in the Rhodian channel (ROYAL 2006, p. 210-213, fig. 21). It yielded nine iron
anchors (6 cruciform, 1 with lunate arms).
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observed near the site. While this wreck lies a similar distance from shore as
Knidos H, the seabed here is flat and easily trawled in an E-W direction, making it
an area easily fished, although the site has likely not seen as heavy trawl activity
as that in the area of Knidos S. That the remains are not part of a cargo jettisoned
during heavy seas to lighten ship is indicated by ballast stones that lie among and
under the central group of artifacts in grid-squares K10 and L10. These indicate
that the ship, or at least a sizeable part of it, arrived at the seabed in one piece.
Trawling has likely dragged some artifacts off site, but the ballast stones and
some amphorae remain in place at the location of sinking.

K [

KNIDOS R

Fig. 18. Mosaic of the Knidos R shipwreck. (Courtesy Ocean Exploration Trust)
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The assemblage consists of at least two Dr 24 amphorae (Fig. 19a-b) that
were used mainly for olive oil, and at least three containers of vintage wine. The
first, a well-preserved Cretan amphora measuring 57 cm in height, belongs to
type AC 1 (Fig. 20a).’®* According to Marangou-Lerat, this container typically
measures ca. 60 cm height and 30-33 ¢cm in maximum diameter. Its capacity is ca.
20/25 litres. Its neck and body are cylindrical, and its rim is slightly thickened and
vertical. The type was manufactured from the second half of the 1st century to the
early 3rd century A.D.** Robinson published a complete amphora found in the
Athenian Agora, dated from the late 1st to early 2nd century A.D.135 The type,
mostly likely containing the famous Passum Creticum, was one of the most
exported amphorae of Roman Crete.!%

Fig. 19a-b. Dressel 24 amphorae from the Knidos R shipwreck. a: KR.043; b:
KR.001. Note the heavy presence of marine life occluding some details of the
artifacts. (Courtesy Ocean Exploration Trust)

The second was Cilician wine carried by an amphora of Agora M 54 type,
which is also present on the other two shipwrecks (Fig. 20b). It is well-preserved
and measures ca. 64 cm in height.

The third amphora, surviving nearly complete, is difficult to assign to a
known production area (Fig. 20c). It has a cylindrical neck with a height of ca. 20 cm,
a slightly beaded rim, and a slightly ovoid body that enlarges at its lower part
and ends in a small, conical stump. Exceptional are its handles whose lower
section constricts to form a kind of letter S. There are no known parallels for this
amphora in the early Roman period. However, if we take into considerations
certain features, such as its small, beaded rim separated from the neck by a small,
incised line, a relatively tall, cylindrical neck, and especially the constricted lower
part of the handles, they suggest a relationship with Classical amphorae made in

33 MARANGOU-LERAT 1995, p. 67-77; GRACE 1961, fig. 33, right. The imagery does
not permit its assignment to any of the variants discussed by Marangou-Lerat.

3 MARANGOU-LERAT 1995, p. 75.

135 ROBINSON 1959, p. 43, G 197, pl. 8.

3¢ MARANGOU-LERAT 1995, p. 77.
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Mende and the region of Chalkidike.’” Of course the body does not mimic the
conical shape of Mende’s Late Classical forms; instead it is nearly cylindrical, a
characteristic similar to other Rhodian, Koan, and Knidian amphorae of early
Roman times. However, the handle modeling and attachment suggest Mendean
roots, as this part of the amphora is the most conservative. More terrestrial
excavations will likely bring new data regarding this interesting amphora type.

Fig. 20a-c. Amphorae from the Knidos R shipwreck. a: Cretan AC 1 (KR.004); b:
Agora M 54 (KR.016) and ESA dish (KR.029); c: Mendean(?) (KR.045). (Courtesy
Ocean Exploration Trust)

137 For the shapes of Classical Mendean amphorae see GRACE 1961, fig. 43, front;
PAPADOPOULOS & PASPALAS 1999, figs. 2-5; MONACHOV 2003, p. 88-95, pls. 59-66.
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In addition to the amphorae other vessels offer important information on
both crew life and the dating of the wreck. These include a globular jug with a
short neck, a ring base, and a broken handle (Fig. 21a), and an Eastern Sigillata A
dish with a horizontal rim (Figs. 20b and 21b), dated to the Antonine period.!3
From the same period comes a square bottle of thick greenish glass with a
horizontal rim, a short, cylindrical neck, a prismatic body, a slightly concave base,
and a wide strap handle, typically reeded (Fig. 21c).”** To judge from the modern
soda can beside it, the bottle’s height appears to reach ca. 15-16 cm. This type of
bottle was especially popular between 70 and 130 A.D.1#0

Fig. 21a-c. Crew’s possessions from the Knidos R shipwreck. a: jug (KR.023); b:
Eastern Sigillata A dish (KR.029); c: giass bottle (KK.021). Note the heavy
presence of marine life occluding some details of the artifacts. (Courtesy Ocean

Exploration Trust)

Concluding Remarks

At three different points during the reigns of Trajan and Marcus Aurelius
three ships foundered off the Datc¢a peninsula near ancient Knidos. The clarity of
the water at the time of discovery and the expedition’s high-resolution imagery
combine to enable a relatively comprehensive understanding of their cargoes
(including differing sizes and variants), crew’s possessions, and, in the case of
Knidos S, ground tackle. The dating of the wrecks hinges primarily on the
amphora evidence. The Dressel 24 similis and Knidian amphorae aboard Knidos
H help date the wreck solidly to the early to mid-2nd century A.D. The date of
Knidos S may be later than that of Knidos H, as amphora Agora G 199 ranges in
date from the second half of the 1st century to the 3rd century A.D., and
Cylindrical I has good parallels at Athens where it is dated to 140-170 A.D. The
wreck’s Cilician Dressel 24 amphorae are newly identified, so their tentative dates
are to be taken from the wreck’s other amphorae. The iron anchors aboard Knidos
S, though weaker in terms of dating evidence due to the type’s wide chronological
range, nonetheless help bolster the amphora dates. The date of Knidos R, hinging

138 HAYES 1985, p. 42, pl. VIIL.9-10.

139 ISINGS 1957, p. 63-66, form 50; CHARLESWORTH 1966; ANTONARAS 2017,
p- 115-117, type 75.

140 CHARLESWORTH 1966.
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primarily on its amphorae, an ESA dish, and a glass bottle, falls roughly within
the same range as the other two wrecks.

The shipwrecks represent different post-sinking site formation processes and
impact by bottom trawl fishing due to their different locations. Knidos H was
somewhat protected by its proximity to a no-trawl zone off the Turkish coast and
is thereby almost entirely undisturbed, whereas Knidos S and R have been
heavily damaged by trawls. Indeed Knidos S exhibits some of the greatest
damage of the wrecks located in deep water off Knidos. Nevertheless, the cargoes
of Knidos H and S reveal a similar origin, and both give strong indications that
they set sail from Cilicia Pedias and were heading west into the Aegean before
foundering off Knidos.

The Knidos H ship, with a burden of ca. 50 tons, was hauling a modest and
rather homogenous cargo of wine, probably a prestigious Cilician variety, in
amphorae mostly of Agora M 54 type but also the rarer Cilician Dressel 2-4. A
careful analysis of the imagery makes it possible to identify differing sizes of both
types. The amphorae were stowed in two or three rows, with slightly smaller
amphorae positioned atop the larger ones. Vessels for liquids belonging to the
crew are visible on the margins of the site at the stern. They include an olive oil
amphora (Dressel 24 similis), at least two Cilician wine amphorae (Agora G 199)
conceivably acquired in Cilicia before departure, and a Knidian wine jar, perhaps
purchased in Cilicia or along the way. In addition to the visible drinking wares (a
table amphora and jug) located at the far eastern end of the site, we may assume
the existence of cooking and other wares on board, now hidden by the cargo or
buried out of sight.

Knidos S, of much smaller size, enhances the picture of ancient trade with its
heterogeneous cargo of wine amphorae of type Agora G 199 and Cylindrical I, as
well as Dressel 24, which was typically used to transport olive oil. Interestingly,
the latter amphorae exhibit a rilled body and were made in two distinct sizes.
Their particular design and origin were unknown, but we may posit a Cilician
origin now for these Dressel 24 variants.

Knidos R is largely a mystery. Its size and cargo (if it had one upon sinking)
remain unknown. The ship may have been transporting an organic cargo now
perished, and only some of the crew’s possessions and ballast now furnish signs
of a shipwreck on a flat seafloor. The remains link the ship with Cilicia through
its Agora M 54 amphora, but the Cretan and possible Mendean singletons (the
latter an apparently new amphora type) complicate the picture of the ship’s route.
The amphorae likely carried expensive vintage wines, but it is impossible to
determine whether they made up part of the cargo or belonged to the captain or
merchant(s) on board. Were they picked up in their respective regions of
manufacture or in an emporium where goods from all over were collected for
resale? Was the ship heading into or out of the Aegean? The personal items —a
glass bottle, an ESA dish, and a modest jug—also fail to shed light on these
question, though they surely represent just a portion of the personal objects that
went down with the ship. The rest remain buried or were dragged offsite by
trawls. At this stage of investigation we can say only that Knidos R likely engaged
in shipping along the same routes as Knidos H and S.
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The cargoes of Knidos H and S in particular have improved our knowledge
of certain Roman amphora morphologies, and they also allow a glimpse into the
mechanics of Roman maritime trade. No doubt the sailing master of each ship had
made this voyage many times along this heavily-trafficked maritime corridor, the
crew becoming more efficient with each completion.’*! The complex network of
distribution centers and routes infers careful planning by specialized traders.'#
Cilicia’s specialization in wine and olive oil began as early as the second half of
the 1st century A.D., as amphorae of type Agora G 199/Mau 27/28 are known in
the Pompeian market. As Adam Smith postulated, there is a direct connection
between specialization and the market, and Cilicia’s specialization was directly
tied to the development of a huge demand for vintage wines and olive oil mainly
at Rome and some large cities during the pax Romana.** Only through such
narrow specialization could Cilician producers compete with other eminent
vintage production areas such as Crete, Ephesos, and Chios. Cilician producers
delivered their products to a specific emporium as part of a well-planned strategy
to compete successfully. From such a large emporium, enjoying a central location,
important connections, and access to information, Cilician products could be sold
in smaller or larger quantities according to specific consignments to selected
clients. Almost certainly consumers knew that Cilician wine could be found in
emporium X. Cilician amphorae had a wide distribution but occur in relatively
small quantities. Maps of distribution (see Figs. 5 and 12) strongly suggest that
Cilician wine targeted mostly select large cities or legionary headquarters with
high living standards, such as Rome, Ephesus, Alexandria, Beirut, Eretria,
Chersonesos, Tomis, Noviodunum with its headquarters for the Classis Flavia
Moesica, Troesmis with its headquarters for Legio V Macedonica, and some sites on
the Red Sea coast. Cilician amphorae found in the last-named region suggests that
Cilician wine was exported to exotic markets, perhaps as far as India. Also worth
noting is their preponderant presence in the eastern Mediterranean, which
suggests the existence in the region of at least one large emporium specializing in
expensive Cilician wines. In fact, within this trading world of Cilician wine
products there is a dividing line between the eastern and western Mediterranean,
a product of the region’s well-established interconnectivity. The same
interconnectivity helped create a north-south axis of trade from Moesia Inferior to
the Red Sea.'** The presence of Cilician wine in these selected markets suggests a
clientele that not only had a taste for this region’s products but also had the
ability to purchase them.

Large emporia, such as the one(s) to which these two ships were heading,
played an important role in sustaining this interconnectivity. It is most likely that
Cilician wine, due perhaps to its prohibitive price, was merely a complementary
component of composite cargoes re-exported from a large emporium, but its
demand helped sustain this particular axis of trade. The same axis was perhaps

WL RICE 2016, p. 191.

142 RICE 2016, note 166.

43 SMITH 1789, p. 157-166.

144 The existence of an east-west separation of Mediterranean centres was suggested
already by FULFORD 1987; 1989.
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responsible for the transport of olive oil in amphorae of Dressel 24, Dressel 24
similis and San Lorenzo 7 types to the Lower Danubian border of the empire.
However, in addition to this logistical limitation, we must assume that the
physical capacities of production areas imposed some limits, both for olive oils
and vintage wines, limits which, combined with transport distance, also
contributed to the high price.

In terms of larger economic structures, the wrecks are reflective of certain
kinds of interregional trade at work during the High Empire.*> Knidos H’s cargo
of mainly Agora M 54 amphorae typifies direct trade, “a single type of cargo from
a localized area.”'*s However, this shipwreck seems to show that exporting a
single, major product over long distance was not as rare as some have
suggested.’¥ It is a classic case of direct shipping from a major Cilician port to a
major emporium.'*s This implies careful research, large investment, and voyage
planning to turn a profit.

Knidos S, on the other hand, with its combination of wine and olive oil
amphorae, corresponds to Rice’s second type of trade, one specializing in
“multiple commodities from the same region.”¥ In this mode of trade, mixed
products from a single production area were sent under consignment to a certain
emporium. A Roman ship found at Fig Tree Bay off Cyprus,'® for example, may
also have loaded its cargo in Cilicia Pedias. Its load of Agora M 54, Dressel 30,
Gauloise 4, and a large amphora supposedly manufactured at Ras al Bassit in
Syria was recently dubbed by Rice a “multi-provincial cargo.”’®® But recent
discoveries have demonstrated that the large amphora was made in Cilicia. As
most of the cargo is comprised of Cilician amphorae we may infer that the ship
was loaded in a Cilician port before sinking off eastern Cyprus.

Finally, there appears to be an incongruity between the abundance of Agora
M 54, Agora G 199, Cilician Cylindrical, and Cilician Dressel 24 (the last so far
completely unknown) on these wrecks and their reduced presence on terrestrial
sites. Most likely the cargoes of Knidos H and S were loaded in a Cilician port
such as Elaioussa/Sebaste or Anemurium, but what was their intended
destination? Perhaps their final resting spots can help with the answer. Knidos H
was found just to the south of that city, Knidos S just to the north. Both ships
were well into the Aegean at this stage of the voyage; their locations do not
necessarily suggest an intended trajectory toward the western Aegean via the
Cyclades, and both ships appear to have bypassed the important trading city of
Rhodes. Thus we can infer that the ships were sailing directly to a certain
emporium to the north of Knidos. Although it is difficult to say which emporia lay
in their sight, we can speculate that they may have included such larger east
Aegean harbor cities as Halicarnassus or Ephesus. Whatever their destination, it

45 NIETO 1997; WILSON et alii 2012; RICE 2016.

146 RICE 2016, p. 169; see also BOETTO 2012, p. 163.

147 RICE 2016, p. 189.

18 ROUGE 1966, p- 415-421; ROBINSON & WILSON 2011, p. 6; WILSON 2011, p. 53-54.
49 RICE 2016.

150 LEIDWANGER 2010; 2013.

BIRICE 2016, p. 188.
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is to these emporia, and not production centers per se, that buyers traveled to
purchase smaller, more expensive wines for their clients.

Cilicia’s specialization in vintage wine continued its development during the
Late Roman period. As both literary sources and archaeological discoveries
demonstrate,’®> amphorae of LRA 1 type will dominate eastern Mediterranean
trade until the mid-7th century.

BIBLIOGRAPHY

ABADIE REYNAL 2007 — C. Abadie-Reynal, La céramique romaine t,i’Argos (fin du
II* siecle avant |.-C. (fin du II* siecle avant |.-C. — fin du IV® siécle apres ].-C), Ecole Francaise
d’Athénes, 2007.

ANTONARAS 2017 — A. Ch. Antonaras, Glassware and glassworking in Thessaloniki.
Ist century BC — 6th century AD, Oxford, 2017.

ARNAUD 2005 — P. Arnaud, Les routes de la navigation antique: Itinéraires en
Meéditerranée, Paris, 2005.

ARSEN’EVA & NAUMENKO 1992 — T.M. Arsen’eva & S.A. Naumenko, Usad'by
Tanaisa, Moscow, 1992.

ARTHUR & OREN 1998 — P. Arthur & E.D. Oren, The North Sinai Survey and the
Evidence of Transport Amphorae for Roman and Byzantine Trading Patterns, JRA 11 (1998),
p. 193-212.

ASLAN 2015 — E. Aslan,. 2014 Yili Knidos Sualt: Arastirmalari'nda Elde Edilen Ik
Bulgalarin Degerlendirmesi. Mediterranean Journal of Humanities 5 (2015), p. 101-123.
nell’Adriatico tra primo e medio impero, in: J. Eiring & J. Lund (eds), Transport Amphorae and
Trade in the Eastern Mediterranean. Acts of the International colloquium at the Danish Institute
at Athens, September 26-29, 2002, Monographs of the Danish Institute at Athens, vol. 5, 2004,
p. 43-55.

AUTRET 2012 - C. Autret, Cyprus and Cilicia: Amphora Production, Trade and Relations
in the Early Roman Era, in: A. Georgiou (ed.), Cyprus: An Island Culture. Society and Social
Relations from the Bronze Age to the Venetian Period, Oxford, 2012, p. 251-267.

AUTRET & MARANGOU 2011 — C. Autret & A. Marangou, L importation des amphores
ciliciennes a Chypre a l'époque impériale, in: A. Demetriou (ed.), Proceedings of the
IV. International Cyprological Congress, Lefkosia, 2011, p. 357-366.

AUTRET & RAUCH 2010 - C. Autret & N. Rauch, Roman amphora production in
western Rough Cilicia, in: U. Aydinoglu & A.K. Senol (eds), Olive oil and wine production in
Anatolia during antiquity, Izmir, 2010, p. 109-122.

BENOIT 1960 — F. Benoit, Nouwvelles épaves de Provence (1), Gallia 18.1 (1960), p. 41-56.

BERLANGA & RIBERA I LACOMBA 2015 — G.P. Berlanga, & A. Ribera I Lacomba,
Eastern amphorae in Valentia (1% century BC-3" century AD) and Pompeii (1% century BC to AD
79), in: S. Demesticha (ed.), Per terram, per mare. Seaborne trade and the distribution of Roman
amphorae in the Mediterranean, Uppsala, 2015, p. 269-286.

BEZECZKY 2004 — T. Bezeczky, Early Roman Food Import in Ephesus: Amphorae from the
Tetragonos Agora, in: J. Eiring & J. Lund (eds.), Transport Amphorae and Trade in the Eastern
Mediterranean. Acts of the International Colloquium at the Danish Institute at Athens,
Monographs of the Danish Institute at Athens, vol. 5, 2004, p. 85-97.

BEZECZKY 2013 — T. Bezeczky, The Roman amphorae of Roman Ephesus, Forschungen
in Ephesos, Band XV/1, 2013.

152 Expositio Totius Mundi et Gentium (ed. J. Rougé), Paris, 1966, p. 39; DECKER 2003.



330 A. OPAIT, D. DAVIS, M.L. BRENNAN

BIGAGLI & FERRINI 2000 — C. Bigagli & B. Ferrini, Ancore, in: S. Bruni (ed.), Le navi
antiche di Pisa: Ad un anno dall’inizio delle ricerche, Florence, 2000, p. 92-97.

BOETTO 2012 — G. Boetto, Les épaves come sources pour l'étude de la navigation et des
routes commerciales: une approche méthodologique, in: S. Keay (ed.) Rome, portus and the
Mediterranean, Brit. School at Rome. Monog. 21, 2012, p. 153-173.

BONDOC 2016 — D. Bondoc, Roman amphorae from Sliveni, Olt county, Romania,
Arheologia Moldovei 39 (2016), p. 215-229.

BOURRIAU & FRENCH 2007 - J. Bourriau, & P. French, Imported amphorae from Buto
dating from c. 750 BC to the Early 6" century AD, in: S. Marchand & A. Marangou (eds.),
Amphores d’ Lgypte de la Basse Epoque a I’époque arabe, CCE 8 (2007), p. 115-134.

BOTTGER 1992 - B. Bottger, Die kaiserzeitlichen und spitantiken Amphoren aus dem
Kerameikos, AthMitt 107 (1992), p. 314-381.

BRENNAN et alii 2011 — M.L. Brennan, R.D. Ballard, K.L.C. Bell & D. Piechota,
Archaeological Oceanography and Environmental Characterization of Shipwrecks in the Black Sea,
in: I. Buynevich, V. Yanko-Hombach, A. Gilbert & R.E. Martin (eds), Geology and
Geoarchaeology of the Black Sea Region: Beyond the Flood Hypothesis, Geological Society of
America Special Paper 473 (2011), p. 179-188.

BRENNAN et alii 2012 — M.L. Brennan, R.D. Ballard, C. Roman, K.L.C. Bell,
B. Buxton, D.F. Coleman, G. Inglis, O. Kdéyagasioglu & T. Turanli, Evaluation of the Modern
Submarine Landscape off Southwestern Turkey through the Documentation of Ancient Shipwreck
Sites, Continental Shelf Research 43 (2012), p. 55-70.

BRENNAN et alii 2016 — M.L. Brennan, D. Davis, R.D. Ballard, A.C. Trembanis,
J.I. Vaughn, J.S. Krumholz, J.P. Delgado, C. Roman, C. Smart, K.L.C. Bell, & M. Duman,
Quantification of Bottom Trawl Fishing Damage to Ancient Shipwreck Sites, Marine Geology
371 (2016), p. 82-88.

BRESSON 2011 — A. Bresson, Naviguer au large du cap Triopion, Anatolia Antiqua 19
(2011), p. 395-409.

BRUN 2007 - J.-P. Brun, Amphores égyptiennes et importées dans les praesidia romains des
routes de Myos Hormos et de Bérénice, in: S. Marchand & A. Marangou (eds.), Amphores
d’'Egypte de la Basse Epoque a I'époque arabe, CCE 8 (2007), p. 505-523.

CAMPBELL 2012 - P. Campbell, A Roman Type IVB Wooden Anchor Found in the Corfu
Channel, Albania, IINA 41 (2014), 2, p. 411-416.

CASSON 1995 — L. Casson, Ships and Seamanship in the Ancient World, Baltimore,
1995.

CECI 2006 — M. Ceci, 2006, Un contesto medio imperiale dall’area dei mercati di Traiano,
in: R. Meneghini & R. Santangeli Valenzani (eds.), Contesti ceramici dai Fori Imperiali, Rome,
2006, p. 25-56.

CHARLESWORTH 1966 — D. Charlesworth, Roman Square Bottles, Journal of Glass
Studies 8 (1966), p. 26-40.

COLETTI & LORENZETTI 2010 - F. Coletti & E.G. Lorenzetti, Anfore orientali a Roma.
Nuovi dati dagli scavi della Soprintendenza Archeologica di Roma nell’area del testaccio, RCRF
Acta 41 (2010), p. 155-164.

COSMA 1973 — V. Cosma, Anchors from Tomis, IINA 2.2 (1973), p. 235-241.

COSMA 1975 - V. Cosma, Anchors from Tomis, 2, INA 4.1 (1975), p. 21-26.

DALBY 2003 — A. Dalby, Food in the ancient world from A to Z, London, 2003.

DASZKIEWICZ et alii 1997 — M. Daszkiewicz, H. Meyza & G. Schneider,
A Preliminary Study of Amphorae of the Mau XXVII/XXVIII Type, Polish Archaeology in the
Mediterranean. Reports 1996, vol. 8, Warsaw, 1997, p. 132-138.

DAVIS 2009 — D. Davis, Commercial Navigation in the Greek and Roman World. Ph.D.
diss. University of Texas at Austin, 2009.

DAVIS et alii 2018 — D. Davis, M.L. Brennan & A. Opait. The Eregli E Shipwreck,
Turkey: An Early Hellenistic Merchant Ship in the Black Sea, IINA 47 (2018), p. 57-80.



A CASE STUDY OF TWO 2Np-CENTURY SHIPWRECKS OFF KNIDOS 331

DECKER 2003 — M. Decker, The wine trade of Cilicia in late antiquity, ARAM 17 (2003),
p. 51-59.

DYCZECK 2001 - P. Dyczeck, Roman Amphorae of the 15-3" centuries AD found on the
Lower Danube, Typology, Warsaw, 2001.

EMPEREUR 1998 — ]J.-Y. Empereur, Les amphores completes du Musée d’Alexandrie:
importations et productions locales, in: J.-Y Empereur (ed.), Commerce et artisanat dans
I’Alexandrie héllenistique et romaine, Actes du Colloque d’Athénes 1988, Suppl. BCH 33 (1998),
p. 393-399.

EMPEREUR & PICON 1989 — J.-Y. Empereur & M. Picon, Les régions de production
d’amphores imperiales en Méditerranée orientale, in: Amphores romaines et histoire économigue :
dix ans de recherche. Actes du colloque de Sienne (22-24 mai 1986), Collection de 1'Ecole
Francaise de Rome 114 (1989), p. 223-248.

EMPEREUR & TUNA 1989 —J.-Y. Empereur & N. Tuna, Hiérotélés, potier rhodien de la
Pérée, BCH 113 (1989), p. 277-299.

FULFORD 1987 — M.G. Fulford, Economic interdependence among urban communities of
the Roman Mediterranean, World Archaeology 19 (1987), p. 58-75.

FULFORD 1989 — M.G. Fulford, To east and west: the Mediterranean trade of Cyrenaica
and Tripolitania in antiquity, in: D.J. Mattingly & J.A. Lloyd (eds.) Libya: research in
archaeology, environment, history and society 1969-1989, Libyan Studies 20 (1989), p. 169-191.

GARCIA VARGAS 2015 - E. Garcia Vargas, Anfoms vinarias de los contextos severianos
del Patio de Banderas de Sevilla, in: 1. Aguilera Aragon, F. Beltran Lloris, Duefias Jiménez,
C. Lomba Serrano & J.A. Paz Peralta (eds.), De las danforas al museo. Estudios dedicados a
Miguel Beltran Lloris, Zaragoza, 2015, p. 395-412.

GOLOFAST 2010 — A.L. Golofast, Amfora tara iz raskopok zol’nika rimskogo vremeni u
podhojiya gory Mitridat v Kerch, MAIET 16 (2010), p. 82-139.

GRACE 1961 - V.R. Grace, Amphorae and the Ancient Wine Trade, Picture Book no.6.
Princeton, 1961.

GREEN 1973 - ]J. Green, An Underwater Archaeological Survey of Cape Andreas, Cyprus,
1969-70: A Preliminary Report, in: D.J. Blackman (ed.), Marine Archaeology, Proceedings of the
Twentythird Symposium of the Colston Research Society held in the University of Bristol, April
4th to 8th, 1971, London, 1973, p. 141-178,.

GRIGOROPOULOS 2010 - D. Grigoropoulos, Tableware and amphorae in late Roman
Piraeus: general trends in ceramic supply between the 3rd and 6th centuries AD, in:
D. Papanikola-Bakirtzi & K. Kousoulakou (eds.), Proceedings of the Symposium: Late Antique
Ceramics from Greece (3-7' c.c.), Thessaloniki, November 12*-16" 2006, vols.1-2, Thessaloniki,
2010, p. 671-688.

HAYES 1977 - J.W. Hayes, Early Roman Wares from the House of Dionysos, Paphos,
RCRF Acta, vol 17-18, 1977, p. 96-101.

HAYES 1983 — J.W. Hayes, The Villa Dionysos Excavations, Knossos: the Pottery, BSA 78
(1983), p. 97-170.

HAYES 1985 — J.W. Hayes, Atlante delle forme ceramiche II. Ceramica fine romana nel
bacino Medditerraneo, Rome, 1985, p. 1-95.

HAYES 1991 — J.W. Hayes, Paphos I1I: Hellenistic and Roman Pottery, Nicosia, 1991.

HAYES 2003, J.W. HAYES, Hellenistic and Roman pottery deposits from the 'Saranda
Kolones’ castle site at Paphos, BSA 98 (2003), p. 447-516.

HEILPORN 2000 - P. Heilporn, 77. Registre de navires marchands, in: Papyri in honorem
Johannis Bingen octogenarii (P. Bingen), Leuven, 2000, p. 339-359.

HONCU & STANICA 2017- S. Honcu & A. D. Stanics, Amfore romane si romano-
bizantine descoperite in villa rustica de la Capaclia, in: G. Nutu, S.C. Ailincdi & C. Micu
(eds.), The man, the river and the sea. Studies in archaeology and history in honour of Florin
Topoleanu on his 65th aniversary, Cluj-Napoca, 2017, p. 307-326.

ISINGS 1957 — C. Isings, Roman Glass from Dated Finds, Groningen/Djakarta, 1957.



332 A. OPAIT, D. DAVIS, M.L. BRENNAN

JEZEGOU 2008 — M.-P. Jezegou, L’épave Ouest-Embiez 1: proposition d'un modéle de
réexportation de produits verriers et du vin a la charniére des II¢ / III° siecles aprés ].C.). in:
J.P. Balletser & G.P. Berlanga (eds.), Comercio, redistribucién y fondeaderos. La navigacién a
vela en el Mediterrineo, Valencia, 2008, p. 451-460.

JOHNSON 2008 — B.L. Johnson, The Pottery, in: ]J. Patrich (ed.), Archaeological
excavations at Caesarea Maritima. Areas CC, KK, and NN. Final reports, Jerusalem, Israel
Exploration society, 2008, p. 66-119.

JOHNSON & WHITECOMB 1979 — W.R. Johnson & D.S. Whitecomb, Pottery, in:
S.D. Whitecomb & J.H. Johnson, Quseir al-Qadim. Preliminary report, Cairo, 1979, p. 67-143.

KAPITAN 1978 — G. Kapitdn, Exploration at Cape Graziano, Filicudi, Aeolian Islands,
1977. Results with Annotations on the Typology of Ancient Anchors, IINA 7 (1978), p. 269-277.

KAPITAN 1984 - G. Kapitdn, Ancient Anchors—Technology and Classification, IJNA
13.1 (1984), p. 33-44.

KOMAR 2016 - P. Komar, Wines from Cyprus and Cilicia in antiquity: taste and trade,
Cracow, 2016, p. 155-185.

KRUMHOLZ & BRENNAN 2015 - ]J.S. Krumholz & M.L. Brennan, Fishing for
Common Ground: Investigations of the Impact of Trawling on Ancient Shipwreck Sites Uncovers a
Potential for Management Synergy, Marine Policy 61 (2015), p. 127-133.

KUZMANOYV 1985 — G. Kuzmanov, Rannovizantiiska keramika ot Trakiia i Dakiia: IV-
nachaloto na VII v., Razkopki i prouchvaniia kn. 13, Sofia, 1985.

LEIDWANGER 2010 - J. Leidwanger, Amphoras from an early imperial shipwreck at Fig
Tree Bay, RCRF Acta 41 (2010), p. 9-15.

LEIDWANGER 2013 - J. Leidwanger, Between local and long-distance: a Roman
shipwreck at Fig Tree Bay off SE Cyprus, JRA 26 (2013), p. 191-208.

LEMAITRE 2000 - S. Lemaitre, Les importations d’amphores de Méditerranée Orientale i
Lyon au 11I¢ siecle ap. ].-C., RCRF Acta 36 (2000), p. 467-476.

LEONARD 1995 - J.R. Leonard, The Anchorage at Kioni, J. Fejfer (ed.), Ancient Akamas 1
(1995), p. 133-170.

LUND 2000 - J. Lund, The “pinched-handle” transport amphorae as evidence of the wine
trade of Roman Cyprus, in: Ipoxtikd tov Tpitov d1ebvoig kumpordytkov cuvédpiov (Asvkmoia,
15-20 ampidiov 1996), 2000, p. 565-578.

LUND 2005- http://archaeologydataservice.ac.uk/archives/view/amphora_ahrb_2005/
details.cfm?id=10&CFID=3524662&CFTOKEN=595DF(C24-5CA3-478D-92D4E9061 D28 A724

MAJCHEREK 1990 - G. Majcherek, Amphorae, in: W.A. Daszewski, G. Majcherek,
Z. Sztetyfto & 1. Zych, Excavations at Marina el-Alamein 1987-1988, Mitteilungen des DAI,
Abteilung Kairo 46 (1990), p.15-51.

MAJCHEREK 2007 — G. Majcherek, Aegean and Asia Minor amphorae from Marina el-
Alamein, in: S. Marchand & A. Marangou (eds.), Amphores d'Egypte de la Basse Lpoque a
I"époque arabe, CCE 8 (2007), p. 9-31.

MARANGOU-LERAT 1995 — A. Marangou-Lerat, Le vin et les amphores de Crete, de
I"époque classique a I'époque impériale, Paris-Athénes, 1995.

MARQUIE 2004 - S. Marquié, Un dépot de la deuxieme moitié du I s. de notre ére a
Kition-Kathari (Chypre), in: ]. Eiring & J. Lund (eds.) Transport Amphorae and Trade in the
Eastern Mediterranean. Acts of the International Colloquium at the Danish Institute at Athens,
Monographs of the Dani,sh Institute at Athens, vol. 5, 2004, p. 251-262.

MAYZA & BAGINSKA 2013 — H. Mayza & D. Baginska, Roman Amphorae from the
Polish Excavations at Paphos, Maloutena: An Overview, in: M. Lawall & ]J. Lund (eds), The
transport amphorae and trade of Cyprus, Aarhus, 2013, p. 134-154.

MONACHOV 2003 — S.Yu. Monachov, Grecheskie amfory v prichernomor’e. Tipologiya
amfor vedushchih tsentrov-eksporterov tovarov v keramicheskoiy tare, Moscow & Saratov, 2003.

MORTON 2001 - J. Morton, The Role of the Physical Environment in Ancient Greek
Seafaring, Mnemosyne, Supplementum 213, Leiden, 2001.



A CASE STUDY OF TWO 2Np-CENTURY SHIPWRECKS OFF KNIDOS 333

NAUMENKO 2008 — S.A. Naumenko, Amforyh iz zaktytyh kompleksov Tanaisa rimskogo
vremeni, in: P. Dyczek & T. Scholla (eds.) Novensia 18-19, (2008), p. 267-288.

NAUMENKO 2012 — S.A. Naumenko, Sostav amfor v zakrytyh komplesah Tanaisa knotsa
I - serediny III v.n.e., Vestnik Tanaisa 3 (2012), p. 63-88.

NIETO 1997 — X. Nieto, Le commerce de cabotage et de redistribution, in: P. Pomey (ed.)
La navigation dans I’antiquité, Aix-en-Provence, 1997, p.146-159.

OLESON et alii 1994 - J.P. Oleson, M.A. Fitzgerald, A.N. Sherwood &
S.E. Sidebotham, The Harbour of Caesarea Maritima. Results of the Caesarea Ancient Harbour
Excavation Project 1980-1985, vol. 11, The Finds and the Ship, BAR-IS 594, Oxford, 1994.

OPAIT 1987 — A. Opait, Amfore romane de mare capacitate. Consideratii tipologice, SCIVA
38 (1987), p. 245-258.

OPAIT 2007 — A. Opait, From DR 24 to LR 2?, in: M. Bonifay & ].-C. Tréglia (eds.)
LRCW 2. Late Roman Coarse Wares, Cooking Wares and Amphorae in the Mediterranean:
Archaeology and Archaeometry, BAR International Series 1662 (II), 2007, p. 627-642.

OPAIT 2014 — A. Opait, Defining more Roman amphora types from the Athenian Agora:
too much history, too little typology (I), RCRF Acta 43 (2014), p. 43-54.

PALACZYK 2018 — M. Palaczyk, Neues Konsumuverhalten oder bloss Verfiigbarkeit?
Roémische Transportamphoren aus drei geschlossenen Komplexen in Eretria, RCRF Acta 45 (2018),
p. 721-729.

PANELLA 1973 — C. Panella, Appunti su un gruppo di anfore della prima, media e tarda
eta Imperiale, in: Ostia I11: Le terme del Nuotatore: scavo dell ‘ambiente V et di un saggio dell’area.
Studi miscellenei 21 (1973), p. 460-633.

PANELLA 1976 — C. Panella, Per uno studio delle anfore di Pompei. Le forme VIII e X
della tipologia di R. Schoene, Studi miscellenei 22 (1976), p. 151-162.

PANELLA 1986 — C. Panella, Oriente e Occidente: considerazioni su alcune anfore egee di
eta imperiale a Ostia, in: ].-Y. Empereur & Y. Garlan (eds.), Recherches sur les amphores
grecques, BCH, Suppl. 13 (1986), p. 609-636.

PAPADOPOULOS & PASPALAS 1999 - J.K. Papadopoulos & S.A. Paspalas,
Mendaian as Chalkidian wine, Hesperia 68 (1999), p. 161-188.

PARASCHIV 2014 — D. Paraschiv, Amphorae, in: G. Nutu, S.M. Stanc & D. Paraschiv
(eds.), Niculitel - A roman rural settlement in north-east Moesia Inferior. Archaeological &
Archaeozoological research, Kaiserlautern und Mehlingen, 2014, p. 50-64.

PARKER 1992 - A.]. Parker, Ancient Shipwrecks of the Mediterranean & the Roman
Provinces. BAR-IS 580, Oxford, 1992.

RAUH 2004 — N.K. Rauh, Pirated Knock-offs: Cilician Imitations of Internationally Traded
Amphoras, in: J. Eiring & J. Lund (eds.) Transport Amphorae and Trade in the Eastern
Mediterranean. Acts of the International Colloquium at the Danish Institute at Athens,
Monographs of the Danish Institute at Athens, vol. 5, 2004, p. 329-336.

RAUH & SLANE 2000 — N.K. Rauh & K.W. Slane, Possible Amphora Kilns in West
Rough Cilicia, JRA 13 (2000), p. 319-330.

REYNOLDS 2005 — P. Reynolds, Levantine Amphorae from Cilicia to Gaza: A Typology
and Analysis of Regional Production Trends from the 1t to 7" Centuries, in: J.Ma. Gurt i
Esparraguera, J. Buxeda i Garrigés & M.A. Cau Ontiveros (eds.), LRCW I. Late Roman
Coarse Wares, Cooking Wares and Amphorae in the Mediterranean: Archaeology and
Archaeometry, BAR-IS 1340, Oxford, 2005, p. 563-612.

RICE 2016 — C. Rice, Shipwreck cargoes in the western Mediterranean and the organization
of Roman maritime trade, JRA 29 (2016), p. 165-192.

RILEY 1979 - ]J.A. Riley, The Coarse Pottery from Benghazi, in: J.A. Lloyd (ed),
Excavations at Sidi Khrebish, Benghazi (Berenice). II, Supplements to Libya Antiqua, 5,
Department of Antiquities, Tripoli, 1979, p. 91-497.

RIZZO 2003 — G. Rizzo, Instrumentua Vrbis. 1, Ceramiche fine da mensa, lucerne ed anfore
a Roma nei primi due secole dell’impero, Col. de I’Ecole Frangaise de Rome, 307, Rome, 2003.



334 A. OPAIT, D. DAVIS, M.L. BRENNAN

RIZZO 2014 - G. Rizzo, Ostia VI. Le terme del Nuotatore. Le anfore, Ostia e i commerci
mediterranei, in: C. Panella & G. Rizzo, Ostia VI. Le terme del nuotatore. Roma, 2014, p. 65-
481.

ROBINSON 1959 — H.S. Robinson, The Athenian Agora V. Pottery of the Roman Period.
Princeton, 1959.

ROBINSON & WILSON 2011 — D. Robinson & A. Wilson, Introduction: Maritime
archaeology and ancient economy, in: D. Robinson & A. Wilson (eds.) Maritime archaeology and
ancient trade in the Mediterranean, Oxford, 2011, p. 1-11.

ROUGE 1966 — ]. Rougé, Recherches sur l'organisation du commerce maritime en
Méditerranée sous l'empire romaine, Paris, 1966.

ROYAL 2006 - J.G. Royal, The 2005 Remote-Sensing Survey of the South-Eastern
Bozburun Peninsula, Turkey: Shipwreck Discoveries and Their Analyses, IINA 35.2 (2006),
p. 195-217.

SLANE 2000 — K.W. Slane, East-West trade in fine wares and commodities: the view from
Corinth, RCRF Acta 36 (2000), p. 299-312.

SLANE 2004 — K.W. Slane, Amphoras — used and reused — at Corinth, in: J. Eiring &
J. Lund (eds.), Transport Amphorae and Trade in the Eastern Mediterranean, Aarhus, 2004,
p. 361-370.

SMITH 1789 — A. Smith, The wealth of nations. Books I-11I, London, 1789.

STRJELETSKITY ET ALII 2005 — S.F., Strjeletskiiy, T.N. Vysotskaya, L.A. Ryzhova &
G.I. Jestkova, Naselenie okrugi hersonesa v pervoiy polovine I tysyacheletiya novoiy ery (po
materialam nekropolya “Sovhoz No. 10), Stratum 4 (2003-2004), p. 27-277.

SENOL & KEREM, 2000 — K. Senol & F. Kerem, Icel Miizesinde Bulunan bir grup
Amphora, Olba 3 (2000), p. 81-114.

SENOL 2009 - K. Senol, Tasucu Arslan Eyce amphora miizesi, Mersin, 2009.

TIBONI 2016 — F. Tiboni, A Roman Anchor from the Port of Genoa, Italy, I]NA 45.1,
(2016), p. 204-205.

TOMBER 2006 — R. Tomber, Amphorae, in: V. A. Maxfield & D. P. S. Peacock (eds.)
Survey and excavation. Mons Claudianus 1987-1993, vol. 1II. Ceramic vessels & related objects,
Cairo, 2006, p. 142-217.

UCELLI 1950 — G. Ucelli, Le Navi di Nemi. 2nd ed. Rome, 1950.

VAN DOORNINCK 1982 - F.H. van Doorninck, The Anchors, in: G.F. Bass & F.H. van
Doorninck, Jr. Yassi Ada, vol. 1. A Seventh-Century Byzantine Shipwreck, Austin, Texas, 1982,
p. 121-142.

WILLIAMS 1989 — C. Williams, Anemurium. The Roman and Early Byzantine Pottery.
Toronto, 1989.

WILLIAMS & LUND 2013 — D. Williams & J. Lund, Petrological analyses of “pinched-
handle” amphorae from Akamas peninsula, western Cyprus, in: M.L. Lawall, J. Lund (eds.), The
transport amphorae and trade of Cyprus, Aarhus, 2013, p. 156-164.

WILSON et alii 2012 — A. Wilson, K. Schorle & C. Rice, Mediterranean connectivity and
Roman ports, in: S. Keay (ed.) Rome, portus and the Mediterranean, Brit. School at Rome.
Monog. 21., 2012, p. 367-391.

WHITECOMB 1982 - D.S. Whitecomb, Roman Ceramics, in: D.S. Whitecomb &
J.H. Johnson, Quseir Al-Qadim 1980. Preliminary report. ARCER 7 (American Research
Centre in Egypt Reports), Malibu, 1982, p. 51-115.

ZEMER 1978 — A. Zemer, Storage Jars in Ancient Sea Trade, 2*4 ed., Haifa, 1978.

ZEMER 1981 — A. Zemer, Anchor Stocks Decorated with Dolphins and Astragals from the
Sea Near Haifa, Sefunim 6 (1981), p. 58-66.



