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SHELLEY WACHSMANN

SOME NOTES ON MEDITERRANEAN SEAFARING DURING
THE SECOND MILLENNIUM BC

ABSTRACT

Three aspects of Bronze Age seafaring are considered: 1) Aegean ship construction techniques,
2) sailing routes and capabilities, and 3) the seemingly enigmatic lack of stone anchors in the
Aegean region.

We lack direct evidence for Bronze Age Aegean hull construction. ‘Shell-based’ construc-
tion, with pegged mortise-and-tenon joints used to edge-join the planks to each other, as well
as to the keellkeel plank, is already well developed on the late fourteenth century BC
Uluburun shipwreck, but this ship is not of Aegean origin. Some information on carpentry
techniques may be derived from a study of how timber was used in Aegean architecture.

Routes employed by Bronze Age cultures were dictated by the capabilities of the sail sys-
tem then in use. During the entire Bronze Age, ships used variations of a single type of rig
- the boom-footed square sail. While ideal for utilising winds coming from well astern, this
rig was particularly ill suited for sailing to windward. Only with the introduction of the
boomless brailed sail, at the end of the thirteenth century BC, were ships better able to beat
to windward, resulting in new trade routes and a dramatic increase in seagoing trading abil-
ities during the Iron Age. Textuallarchaeological evidence for Bronze Age sea routes in the
eastern Mediterranean is examined. The Minoans probably reached Egypt via a direct route
across the Mediterranean. The proposal, made by several scholars, that a reciprocal Egypt to
Aegean route existed in the Bronze Age is, however, unlikely given the prevailing winds dur-
ing the sailing season in the eastern Mediterranean and the primitive rig then in use.

Bronze Age stone anchors litter the eastern Mediterranean seabed, and are found on
numerous land sites in Egypt, Israel, Lebanon, Syria and Cyprus. In contrast, in the Aegean
there is a notable — and seemingly enigmatic — lack of such anchors. Why? Clearly, the Aegean
cultures used ships, which must have required some type of anchoring device. Perbaps a dif-
ferent anchor tradition evolved among the Aegean cultures, that of killicks. Killicks are wood-
en anchoring devices weighted with (often nondescript) stones. Once the wood decomposed,
it might be virtually impossible for an archaeologist to identify the stone, by itself, as part of
an anchoring device, thus making ancient killicks virtually invisible in the archaeological
record. A reference by Herodotus to pierced stone anchors used on the Nile for braking ships
in his day seems to support this proposal.

803



SESSION 51 SOCIAL DMENSION

1) Aegean ship construction techniques

ard evidence for the construction techniques used by Aegean shipwrights during the second mil-

lennium can be summarised in three words. There is none. We do not possess a single splinter
of wood that can reasonably be assigned to a Bronze Age Aegean hull from among the many known
shipwrecks in the Mediterranean (Parker 1992). Lacking direct evidence, we must fall back on sub-
sidiary sources.

In constructing a ship, a modern shipbuilder will first lay down the keel, atrach the stem and stern-
posts to it, and then fasten the frames directly to the keel. The planks are then attached to the skele-
ton. Thus, such a vessel derives its shape, as well as much of its strength, from its pre-erected frame-
work. This is known as ‘skeleton-first” or “skeleton-based” construction (Fig. 1:A).

On shipwrecks excavated in the Mediterranean, however, archacologists have documented how
ancient Mediterranean shipwrights constructed their vessels in an exactly opposite sequence.! After
laying down the keel and posts, the ancient shipbuilders would first build up the shell of planking by
joining the strakes at their narrow edges. Only then, after much of the planking was in place, were
the frames inserted. This is termed ‘shell-first” or ‘shell-based” hull construction (Fig. 1:B).

In place of metal fasteners, the ancient shipwrights in the eastern Mediterranean - for as far back
as we have evidence — used mortise-and-tenon joints (Fig. 2). Once the planks were edge-joined to
each other and the tenons hidden, they were secured by drilling through both ends of each tenon as
well as the surrounding planks. Then wooden pegs, usually driven from inside the hull, were used to
lock the tenons in place. No caulking was needed in this form of hull construction, for when the ves-
sel was placed in water, the planks swelled, creating watertight seams.?

This extremely laborious and time-intensive manner of attaching planks at their edges is already
found, in a well developed form, on the Uluburun ship, which has been dated by dendrochronology to
1305 BC (Kuniholm 1997; see also Kuniholm 1996; Kuniholm et al. 1996; Pulak 1996; 1998; and con-
tra Renfrew 1996)3 Here small portions of the hull were preserved beneath the rows of oxhide ingots
and the stack of stone anchors amidships (Pulak 1987, 129-131, ill. 73; 1988b, 14; 1989, 6; 1990a, 9-
10; 1990b, 52; 1993, cover, 4-5, 7, 8, figs. 4-5, 10-11; 1994, 9, 11, 12, figs. 7-9, 13; Bass 1986, 275;
1987, 733; 1989; Fitzgerald 1996). Surprisingly, the most recent studies of the scant hull remains,
made after they were raised from the seabed, indicate that the tenons were chiselled remarkably deep
(Fitzgerald 1996, 8-9). At times they are only 1.5 to 2 centimetres short of breaking through the oppo-
site side of the plank. Another interesting characteristic of this hull is that tenons carved into a plank
from opposite edges are consistently placed so close to each other that often one is cut by the other.
This resulted in rectangular hollows 13-15 centimetres long and 1.5-2 centimetres thick over most of
the length of the surviving hull.

This system of placing pairs of mortise-and-tenon joints next to each other up the hull appears with
regularity, spaced centre-to-centre about every 25 centimetres. This would seem to have weakened
the structural integrity of the hull. Indeed, the reason for this system remains enigmatic. It has been
hypothesised that this pattern facilitated keeping a specific standard distance between joints or, alter-

1. On the evolution of early Mediterranean hull construction, see Steffy 1994, 23-100.

When the reconstructed Kyrenia H ship was first placed in the sea it took on water through irs seams until it had almost

sunk. Soon the timbers swelled, the scams sealed shut, and the ship became watertight (Katzev and Katzev 1986, 8-

10; Katzev 1989, 170-171; Wachsmann 1995, 152-153).

3. The earliest documented Mediterrancan vessel to be built without mortise-and-tenon joints is the Tantura A shipwreck,
found in Tantura Lagoon, the ancient harbour of Tel Dor, on Israel’s Carmel coast. This vessel dates to the mid-fifth
through mid-sixth centuries AD (Wachsmann 1996; Wachsmann and Kahanov 1997, 3-8). The hull is small, origi-
nally perhaps only about 12 metres long. It was probably a coaster. During the 1996 campaign at Tantura we stud-
ied a slightly later, but much larger vessel, termed Tantura B, which dates to the early ninth century AD. This vessel
is the earliest documented Mediterranean blue water vessel to have been built in a frame-based manner, without mot-
tise-and-tenon joints.

P
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Fig. 1. A) Skeleton-based construction.
B) Shell-based construction.
Drawing: D. Johnson. Courtesy Institute of Nautical Archaeology.
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Fig. 2. Generic pegged mortise-
and-tenon edge joinery.
Drawing: R. Reich.

natively, that the mortise-and-tenon joints represent a form of ‘exoskeleton’ of ‘internal’ frames.
Interestingly, no timbers identifiable as frames have been recovered from the wreck (Fitzgerald 1996,
9; Pulak 1998, 248-249; 1999, 210-213).

Even the Uluburun ship is far removed from our focus in Thera, however. Not only did it sink at
least three centuries after the destruction of Thera (if we follow the high chronology), but there are a
number of considerations that indicate that this ship did not originate in the Aegean. Pulak identifies
the ship as of eastern Mediterranean origin, but posits at least two Mycenaeans on board when the
ship foundered (Pulak 1998, 253-255; 1999, 218).

Some information on Aegean carpentry techniques that could have been employed in ship con-
struction may be derived from the use of timber in Minoan and Cycladic ashlar construction.® Dowels
and wooden clamps were used (Shaw 1971, 157-185). Mortises for dovetail-shaped clamps are also
known, almost exclusively at Knossos. These first appear near the end of the Middle Minoan period.
Round or square mortises, cut or drilled into the upper surfaces of ashlar blocks, apparently were
intended for seating wooden tenons. This technique, which first appears in the Middle Minoan IB
period, is commonly employed to seat the sills of window frames on ashlar blocks.

Excavations at Thera have also supplied us with information on woodworking. In buildings at
Thera wooden rods, 3-7 centimetres thick, were placed transversely between floor beams (Marinatos
1976, 17, pl. 24:a). Planks and long wooden pegs were used in the construction of the West House
at Thera (Marinatos 1974, 23, pl. 41:a-¢). The planks were approximately 3 centimetres thick. One
plank measured 48 by 28 centimetres, while another trapezoidal plank was 28 centimetres wide with
long sides of 46 and 50 centimetres respectively.

4. This consideration was first noted by Morgan (1988, 129).
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Fig. 3. Hatshepsut’s scene of her Punt fleet depicted at Deir el Bahri. Note the boom-footed sails portrayed in both
the raised (right) and the furled (left) positions. From Sive-Séderbergh 1946, 14 fig, 1

The plaster cast of a bed uncovered on Thera has at least one unpegged mortise-and-tenon joint
(Marinatos 1971, 41-42, pls. 34:b, 35-37, 104-105).5 A table from Grave V in Circle A at Mycenae
had three legs attached by means of tenons at the tops of the legs that fit into corresponding slots in
the bottom of the table (Muhly 1996, 198-199, figs. 1-2). The tenons were held in place by means of
pairs of tiny pegs, which did not, however, go entirely through the tenon. 1 am not aware of any
Bronze Age Aegean evidence for the use of pegged mortise-and-tenon joinery with loose tenons.

Thus, it is clear that the Aegean cultures were at least familiar with the concept of mortise-and-
tenon joinery. Whether or not this method was employed in the construction of their ships must
remain at present in the realm of conjecture.

Finally, in discussing Aegean ship construction one must note the remarkable Minoan two-handled
saws that have been found in the excavations of Knossos, Kato Zakro and Ayia Triada (Evans 1928,
629 fig. 394:5, 630 fig. 393:d,i,j, 632; Platon 1971, 113, 128-129, 157-158; Wells 1974). These saws
are up to 1.7 metres long and from 20-30 centimetres in width.

2) Sailing routes and capabilities

During the Bronze Age, the standard rig in use in the entire eastern Mediterranean was a square - or
rectangular — sail spread between a yard and a boom on a mast planted firmly amidships. This rig is
depicted most clearly on Hatshepsut’s Punt ships at Deir el Bahri (Fig. 3). It is basically the same type
of rig, with minor differences, as that depicted on the ship under sail in the miniature fresco on Thera
(Doumas 1992, 76-77).

5. See Doumas 1989, 59 fig. 39 for an illustration of a modern reconstruction of the bed.
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Fig. 4. In order to reduce sail on a boom-footed rig, the crew had to remove one sail and replace it with a smaller
one. This aspect of Bronze Age seafaring is admirably portrayed in the Middle Kingdom tomb of Amenemhet at
Beni Hassan, where two Nile ships carrying sails of different sizes are depicted towing a funerary barge. After
Newberry 1893, pl. XIV.
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Fig. 5. Raising an anchor as depicted on two Cypriot fron Age jugs. After Karageorghis and des Gagniers 1974,
122 nos. XI:2,1.

This sail system was ideally suited for sailing with the wind well astern. Its ability to sail into the
wind, however, was extremely limited. When winds were contrary, ships either sat at anchor, or their
crews — if they were galleys - could take to their oars,

Furthermore, the only way to take in sail on the boom-footed rig = as with the later lateen sail —
was to remove the sail and bend a smaller sail to the yards (Casson 1995, 21). This is illustrated in a
wall painting from the Middle Kingdom tomb of Amenemhet at Beni Hassan, in which two virtually
identical ships are towing a funerary barge (Fig. 4). The lead ship (A) has a sail twice the height of the
following vessel (B).

One common misconception about seafarers in antiquity is that they hugged shores for safety. In
fact, there were good reasons for ships to avoid sailing too close to a coast. There was the ever present
danger of shore-based pirates/privateers/enemy ships with which to contend, a problem already record-
ed in the Late Bronze Age (Moran 1992, EA 101, 103, 114).¢ In addition, the last thing the ancient
mariner wanted to discover in a good blow was a rapidly approaching lee shore from which he could
not escape. As long as he was in blue water, he had an even chance of running before the wind and
waves, but a lee shore, with a rising seabed and crashing waves was a recipe for disaster. This situation
1s described vividly by St Paul in Acts xxvii, in relating the wrecking of his ship off Malta. This is cer-
tainly a primary reason that the majority of shipwrecks are found within the first 300 metres from
shore. The boom-footed rig, with its limited manoeuvrability, made being trapped against a lee shore
in any kind of weather a particularly dangerous venture. Then there was also the problem of a lack of
good rope-hauling equipment.  This must have made dealing with sail, as well as the heavy stone
anchors in use at that time, uniquely difficult activities (Fig. 5). [ know of no evidence for the use of
pulleys on ships in the Bronze Age.”

Sailing capabilities broaden towards the end of the Late Bronze Age, as Liverani notes (Liverani
1987, 70):

6. Note also Tuthmosis II's capture of two heavily loaded merchant ships during his fifth campaign (Breasted 1906-1907
I, $460). Wenamun evokes the law of reprisal’ when shipwrecked on Alashia (Simpson 1973, 155). On this ancient
law, which was an accepted fact of maritime life in Classical times, see Ashburner 1909, CXLV-CXLVI; Ormerod
1978, 74-77; Wachsmann 1998, 324,

The manner in which the anchor’s hawser is rigged through the ship’s mastcap in Fig. $:A makes it clear that a pul-
ley is not being used. This is curious, as by the lron Age pulleys were cerrainly known. One is depicted in a siege
scene of Ashurnasirpal I1 (884-860/859 BC), employed to raise a bucket (Gadd 1936, 144, pl. 4; Albenda 1972).

809



SESSION 5: SOCIAL DIMENSION

)

s/'
/{,

“f%/\/‘(\/
Fig. 6. Detail of a Sea Peoples’ ship carrying a brailed sail in a naval battle scene on Ramses 1iI's mortuary temple at
Medinet Habu. The invention of the boomless brailed sail, which first appears towards the end of the Late Bronze

Age, gave Mediterranean seafarers new-found freedom, and opened new possibilities for exploration and exploit-
ation. From Nelson et al., Medinet Habu I, pl. 39. Reproduced by permission of the University of Chicago Press.

“As for sailing techniques, I personally am not aware of precise innovative elements
introduced about 1200 BC which could be said to characterize Iron Age I shipping in
contrast to Late Bronze Age navigation. However, [ am strongly inclined to postulate
some such innovation, since we get the impression of a sudden widening of the sea
routes and of a technical and operative freedom...”

Perceptively, Liverani is bearing witness to the introduction of the brailed sail which came into gen-
eral use on Mediterranean ships ca. 1200 BC (Fig. 6).% This rig did away with the unwieldy boom and
used a system of lines (brails) that allowed the shape and wind-surface of the sail to be controlled from
the deck. This sail allowed for far more manoeuvrability than its predecessor. With it, ships were bet-
ter able to sail into the wind. The increased manoeuvrability of this rig was undoubtedly the single
most important factor in permitting the ever expanding seafaring abilities of ships in the Iron Age.

In antiquity, the sailing season in the eastern Mediterranean was limited primarily to the summer
months - from March to November — when north-westerly winds predominate in the eastern
Mediterrancan (Casson 1995, 270-273). Thus, the prevailing winds during the sailing season, as well
as the effectiveness of the rig in use, had profound influences on the sea routes that could be employed
during the Bronze Age. Several Bronze Age sea lanes are documented (Fig. 7).

8. There appears to have been a period of experimentation at the end of the Late Bronze Age, during which brails were
used and sail was raised to the yard as in the brailed sail, but the boom was still retained (Vinson 1993; Wachsmann 1998,
251-253).
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Fig. 7. Map of documented castern Mediterranean Bronze Age sea routes. Sites: a) Byblos; b) Ugarit; ¢) Ura;
d) Side wreck; e) Cape Gelidonya; f) Uluburun; g) Deveboynu Burnu; h) Kommos; i) Mersa Matruh.
Drawing: S. Wachsmann.

There are numerous indications that the Syro-Canaanite coast, from Egypt in the south to Ugarit
in the north, was navigated on a regular basis, from as early as the Late Uruk period onwards (Fig.
7:A).% Evidence for this includes (archaeological) an axehead belonging to an Egyptian ship’s crew
found in the Adonis River in Lebanon (Rowe 1936);10 Egyptian-style anchors found at Byblos and
Ugarit (see below, with note 24); (textual) numerous references to Egyptian ships sailing to and from
Byblos (Wachsmann 1998); a text from Ugarit that describes the wreckage off Tyre of an Ugaritic ship
bound for Egypt (Dietrich, Loretz and Sanmartin 1976, no. 2.38; see Virolleaud 1965, 81-83)!! and,
of course, the tale of Wenamun (Simpson 1973, 142-145). The northern continuation of this route
can be traced towards the southern coast of Turkey (Fig. 7: B). Ugarit traded by sea regularly with
Ura, the Hittite empire’s principal Mediterranean port.12

A route existed from the north Syrian coast to and from the Aegean along the southern coast of
Turkey or via Cyprus (Fig. 7:E). The appearance of a Caphtorite (Minoan) at Mari is the earliest
recorded evidence for this route (Malamat 1971). In using it, Minoan seafarers apparently visited
Cyprus; this is suggested by the consideration that the Cypro-Minoan script derives from Linear A,

9. On connections between the Mesopotamian colonies in northern Syria and proto-Dynastic Egypt, see Mark 1993; 1997,

10. Artefacts found on foreign shores only indicate that transfer has taken place from one culture and land to another
(Wachsmann 1987, 108-109). Few artefacts found in foreign contexts allow us to determine the national identity of
the ships that transported them. Cargoes are generally useless in this regard, and tend to confuse, rather than clarify,
this aspect of trade. There is, however, a small class of ship-related artefacts ~ the Adonis River axe is one example
of this, stone anchors of identifiable nationality are another ~ that may indicate ‘beyond reasonable doubt' the nation-
ality of the ship that left them behind.

11, For a new translation and additional bibliography, see Hoftijzer and van Soldt 1998, 334,

12. Ura may be located in Cilicia, near modern Silifke, or in the arca of Aydincik, about sixty kilometres farther west (Beal 1992),
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and not Linear B (Chadwick 1973, 394-395; 1987, 50-52; Palaima 1989, 40-41; see also Hooker
1985). The route is also mentioned in the Egyptian ‘Admonitions of Ipu-Wer” (Vercoutter 1956, 417;
Wachsmann 1987, 123 n.77).13 By the latter part of the Late Bronze Age, Syro-Canaanites were also
plying this route. Thus, Sinaranu, a wealthy sea merchant of Ugarit, received a royal dispensation from
taxes for his ships, unless they returned from Caphtor (RS 16.238+254; see Hoftijzer and van Soldt
1998, 340 with additional bibliography). Ahhiyawan ships also plied this route as is clear from a
Hittite vassal treaty with the land of Amurru, which has a stipulation concerning the eventuality of
Ahhiyawan ships arriving at Amurra’s shores. 14

The east to west transit of this route is evidenced, as noted by Bass, by shipwrecks and underwat-
er find sites of individual oxhide ingots at the following locations: Side in the Bay of Antalya (Fig.
7:d), Cape Gelidonya (e), Uluburun (f), and Deveboynu Burnu (Cape Krio) (g) (Bass 1986, 270-272,
ill. 1). Bass suggests that these sites indicate that the route hugged the Anatolian coast. An alternative
interpretation of this evidence is that these ships had come to grief after having been blown off a
course that had kept farther out to sea to avoid the dangers inherent there (Taylor 1957, 4).

Routes also existed that linked Cyprus with the Syro-Canaanite coast and directly with Egypt. In
EA 114 (see Moran 1992), Rib-Addi, the embattled king of Byblos, emphasises the precarious nature
of his position by noting that he has sent an Egyptian emissary named Amanmasha “via Alashia” to
Egypt (Holmes 1969, 159; Wachsmann 1986; 1987, 99-102). In this case Alashia can only refer to
Cyprus or part(s) thereof. If Alashia was located north of Byblos on the Syro-Canaanite coast or in
Cilicia, as some scholars suggest, this action would make no sense at all, for not only would the ship
be headed in the wrong direction, but it would also have to sail along the coast. This was the area that
Rib-Addi was clearly intent on having Amanmasha’s ship avoid. Thus, to avoid Aziru’s ships, which
had already interfered with his own, Rib-Addi had Amanmasha’s ship cross to Cyprus and then strike
out southward to Egypt (Fig. 7:C-D). We may further conclude that Rib-Addi must have been famili-
ar with both legs of this route for him to have felt comfortable in sending Amanmasha that way.

Alashians appear frequently in both Egypt and in Ugarit (EA 33-40 (Moran 1992); Wachsmann
1987, 115-117 with additional bibliography). An Alashian ship and its lading is mentioned in an
Ugaritic text (Dietrich, Loretz and Sanmartin 1976, no. 4.390; Virolleaud 1965, 74; Hoftijzer and van
Soldr 1998, 339). Furthermore, a Byblian stone anchor has been found underwater off Cape Lara, on
the south-east tip of Cyprus (Frost 1970a, 60).

Early sea lanes in the Aegean may have evolved around the paths of seasonal fish migrations
(McGeehan Liritzis 1988, 243). One of the most important documents for our knowledge of sea routes
in the Late Bronze Age Aegean comes from Kom el Hetan in Egypt (Kitchen 19655 19665 Astour 1966;
Edel 1966, 33-60). Statue base Ey; in the forecourt of Amenophis III's mortuary temple bears a topo-
graphical list of Aegean place names. The front side of the base has the name of Amenophis 1I, above
a sm3 sign to which are bound two Syro-Canaanite captives. To the right of this are two names: Keftiu
and Tinay. To its left, and continuing around the corner and down the left side of the base, are nine
more additional names and the beginning of a tenth: Amnissos, Phaistos, Kydonia, Mycenae, Tegai,
Messenia, Nauplia, Kythera, Ilios, Knossos, Amnissos and Lyktos.!3  Plotting these sites on a map
reveals that the list is best understood as the itinerary of a voyage made primarily by sea (Fig. 8). It
begins with a clockwise cruise around Crete (Amnissos, Phaistos and Kydonia) and then describes a
trip along mainland Greece (Mycenae, Tegai, Messenia and Nauplia). The ship then visits Kythera
and, perhaps, describes a visit to the Asiatic coast (Ilos). The list then returns to Crete and, in doing

13. The ‘Admonitions of Ipu-wer’, which describes a period of social unrest when foreign trade with Egypt had ceased,
was apparently composed sometime between the collapse of the Sixth Dynasty and the rise of the Eleventh Dynasty
(Redford 1992, 66). The document contains the following fascinating observation (Pritchard 1969, 441): “No one
really sails north to [Bybjlos today. What shall we do for cedar for our mummies? Priests were buried with their pro-
duce, and [nobles] were embalmed with the oil thereof as far away as Keftiu, (but) they come no (longer).”

14, For an extensive bibliography of this text see Steiner 1989. On its nautical aspects, see Wachsmann 1998, 129-130.

15. 1 intentionally avoid here discussion of the Kom el Hetan list’s significance vis-a-vis Aegeo-Egyptian relations during
the reign of Amenophis HIL T intend to deal with this question in depth in a separate paper.
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Fig. 8. Sites mentioned on the Kom el
Hetan Aegean site list. Amenophis 111

a & k) Amnissos; b) Phaistos; ¢) Kydonia;
d) Mycenae; e) Tegai; f) Messenia;

g) Nauplia; h) Kythera; i) Troy (lios)?;

i) Knossos; 1) Lyktos.

s0, repeats Amnissos for the second time (Knossos, Amnissos and Lykros). Although the list is some-
what jumbled, the general order of the sites and the consideration that the list begins and ends in Crete
— along with the curious double appearance of Amnissos ~ indicates that it must be derived from an
itinerary. It is not based on a pilot, as several of the sites are situated inland.

Minoans depicted in tombs of the nobles in the Theban necropolis during the reigns of Hatshepsue,
Tuthmosis Il and the opening years of Amenophis II, require at least two separate voyages to have
taken place (Wachsmann 1987, 121-122). The recent discovery of Minoan-style frescoes at Tell el
Dab‘a, however, now suggests that this contact was much more intense and longer-lasting (Giddy
1991, 13; Bietak 1992; 1995; Hammond 1993; Hankey 1993; Dickinson 1994, 244, 246-247, pl.
7.1; Morgan 1995; Cline 1998).

By which route were the Minoans reaching Egypt? Furumark, assuming that Late Bronze Age ship-
ping never sailed out of sight of land, argues that the link with Egypt was solely via the Syro-Canaanite
coast (Furumark 1950, 204, 223). The more obvious route for the Minoans (and Therans?), if they dared
to take it, was to strike out directly across the Mediterranean with the predominant north-westerly wind
full astern (Fig. 7:F1). A passage from the ‘The Teachings of Merikare’, dating to the twenty-second cen-
tury BC, seems to suggest that they indeed did use the open water route (Pritchard 1969, 416):

“I pacified the entire west, as far as the coast of the sea. It works for itself, as it gives
meru-wood, and one may see juniper. They give it to us.”

As Vercoutter notes, meru and juniper are conifers (Vercoutter 1956, 420-421). Meru wood was
imported by the Egyptians from the Syro-Canaanite coast. Vercoutter logically concludes that the tim-
ber was imported, as it is highly improbable that conifers grew in the western Delta and were harvested
there. And, as it would make little sense to import timber from the Syro-Canaanite coast via the west-
ern Delta, Vercoutter argues that Merikare is alluding to goods arriving from the Aegean, via the direct
oversea route.

A second consideration, also raised by Vercoutter, is perhaps the most compelling reason for assum-
ing that the Minoans employed the blue water route in their outgoing journeys to Egypt. It is this:
the Egyptians always considered Keftiu a western country (Vercoutter 1956, S1-53 (Tuthmosis I1Ts
‘Hymn of Victory’), 56-57 (tomb of Rekhmire), 81 (tomb of Kenamun [T. 93]), 87-88 (Abydos), 91-
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92 (Luxor)).16 The Egyptians would have thought that Keftiu was located beyond northern Syria had
Minoans used the circuitous clockwise shore-hugging route.

Bass and Pulak raise the interesting consideration that the cargo carried by the Uluburun ship was,
at least in part, not intended for the Aegean, but instead that the vessel was on a counter-clockwise route
of the eastern Mediterranean, a trade route proposed previously by Vercoutter (1956, 419-422, fig.
162; Bass 1987, 697-699; Pulak 1988a, 36-37). After dropping off its main cargo in the Aegean, such
a ship — perhaps now laden with Mycenaean pottery — could have continued across the Mediterranean,
making a landfall at Mersa Matruh, which is the only natural harbour between Tobruk and Alexandria
(Fig. 7:F2) (White 1986a; Conwell 1987). Excavations have revealed an international mix of pottery
~ including Egyptian, Canaanite, Minoan, Mycenaean, but primarily Cypriot in origin — on Bates’s
Island, the Late Bronze Age site near Mersa Matruh (White 1986b, 76-79, figs. 26-34; 1990). The
Cypriot ceramics date to the Eighteenth Dynasty. The excavators believe that Bates’s [sland served as
a way station for ships arriving from the Aegean.

How did the Minoans first discover this route? There are several possibilities to consider.
Originally, they may have reached Egypt via the Syro-Canaanite coast. Eventually, however, they
could have realised the advisability of sailing straight across the Mediterranean. They may have taken
this course as a result of observing bird migrations.17 Alternatively, a Minoan ship blown off course
from the southern coast of Crete could have been carried to the shores of Egypt or Libya, resultine in
the route’s discovery.!8 Homer gives us our earliest literary references to this open water rou:
(Odyssey xiv.252-258; xvii.426).

Some scholars have argued for a reciprocal direct route, during the Bronze Age, from Egypt to
Crete (Georgiou 1991; Watrous 1992, 177-178; Cline 1994, 91; Warren 1995, 10-11). To do so ships
would have had to sail against the prevailing winds. Voyages accomplished regularly by sailing ships
during the eighteenth and nineteenth centuries AD have been brought as proof that such voyages were
possible also in the Bronze Age. Such comparisons are not viable, however, for Mediterranean vessels
of the recent past had sail systems and hulls that were designed specifically to enable them to sail more
efficiently into the wind (see also Lambrou-Phillipson 1991, 13; Roberts 1995, 310; Wachsmann
1998, 299 n.35).19

In contrast, Bronze Age mariners appear not to have been much concerned with the problems
encountered when sailing to windward, one of the most important of which is leeward drift. Now, a
keel protruding beneath the hull, particularly if the hull is rounded in section, is a valuable break
against leeward drift. Yet there is mounting evidence that in the Bronze Age seagoing ships were built
with their keels/keel planks protruding internally, inside the hull.20 There is also a total lack of evid-

16. Note that after the early years of Amenophis II - that is, the latest scenes in the tomb of Rekhmire which equate with
the transition between Late Minoan IB and Late Minoan Il (Wachsmann 1987, 104-105, 127-129) - in Egyptian art
the ‘west’ is cither replaced by Libyans, as in the tombs of Ramose and Horemheb, or entirely missing, as in the tomb
of Huy (Peck 1978, 80-81, pl. 6; Martin 1991, 76 ill. 48, 77 ill. 49, 78, 80; Davies and Gardiner 1926, 21-29, pls.
XIX-XX, XXHEXXTV, XXVIEEXXX). Of particular interest in this regard is the tomb of Meryra Il at el-Amarna, in
which — in addition to Syro-Canaanites, Nubians and Libyans ~ Hittites(!?) are depicted presenting vessels of types
brought by Minoans in the tomb of Rekhmire (Davies 1905, 37, 39-43, pls. XXXVII-XL).

17. The great Polynesian migrations, for example, clearly followed the migratory paths of particular birds. The discov-
ery of the Hawaiian islands by Polynesians, cither from Tahiti or from the Society Islands, was most likely the result
of observing the migration path of the golden plover. Hornell (1946, 144) notes: “The sailor-folk of the Society
tslands would naturally reason that if birds could fly to this group from some distant land, they, in a large and well-
found double-canoe could certainly sail to the land whence the birds came.™

18. Lewis (1972, 24) considers unintentional drift voyages in the Pacific to be a complementary method of island discovery.

19. Similarly, presumed direct two-way contact between the Minoan culture and Libya cannot be sustained, as the return voy-
age from Libya to Crete would necessarily have been made along the Syro-Canaanite coast (contra Evans 1925); predy-
nastic artefacts found in Crete have probably more to do with Egyptian tomb robbing during the Middle Minoan [1I-Late
Minoan HI periods than to early contact between the two cultures (Pomerance 1977).

20. Such was the case of the Uluburun shipwreck. A similar case may be argued for the hulls of Hatshepsut's Punt fleet
(Hocker 1998). This feature also appears on Bronze Age ship models of several Mediterranean cultures (Wachsmann
1998, 241-243),
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Fig. 9. Detail of massive hawsers wrapped around the masts of three of Hatshepsut’s Punt ships. Deir el Bahri.

After Naville 1898, pls. LXXII, LXXV,

ence for shrouds to support the mast laterally. This is not due to artistic convention as, in place of
shrouds, we find hawsers attached to the bottom of the mast, as at Deir el Bahri and on the Syro-
Canaanite ships depicted in the tomb of Kenamun (T. 162; Amenophis II1) (Figs. 9-10).

Presuming direct contact back and forth between the Minoan and Egyptian cultures is therefore,
in my view, untenable. The voyage from Egypt to Crete would have required a return via the Syro-
Canaanite coast, Anatolia and/or Cyprus during the Bronze Age. Cyprus lies nine points off the pre-
dominant north-westerly wind from Mersa Matruh so, theoretically at least, a Late Bronze Age ship
wishing to reach Cyprus from Egypt without following the Syro-Canaanite coast could probably do so
by sailing from the Nile Delta to Mersa Matruh and from there to Cyprus (Fig. 7:2). There is no evi-
dence, however, that Late Bronze Age ships indeed used this route.2!

3) The lack of stone anchors in the Aegean region

One of the mysteries of Aegean Bronze Age seafaring is the remarkable lack of anchors in the Aegean
archaeological record.  Ships do not go to sea without anchors (Fig. 11).22 In the castern
Mediterranean, from Egypt in the south to Cyprus in the north, the normal anchoring devices
employed during the Bronze and Iron Ages were pierced stones. Such anchors are important for sev-
eral reasons. An anchor on the seabed presupposes the passing of a ship. Thus, if it is possible to ident-
ify the anchor’s nationality, finding a trail of anchors in the sea would indicate a sea lane and also who
used it. Anchors of definable origins discovered in archaeological excavations on foreign shores are

21. In the second century AD, using brailed sails, the large Roman super-freighter Isis sailed from Alexandria to Acamus,
on the western tip of Cyprus, in seven days (Casson 1995, 289, 291 n.91).
22. For a recent survey of Mediterranean anchor development in antiquity, see Wachsmann and Haldane 1997.
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Fig. 10.  A) Ships in the tomb of Kenamun (T. 162). Amenophis III.
B) Detail. Note the hawsers wound around the lower portion of the mast in place of shrouds.
From Davies and Faulkner 1947, pl. VIII; courtesy of the Egyptian Exploration Society.

valuable indications of direct sea contact. Those found on a shipwreck - as at Uluburun — similarly
can contribute to identifying the ship’s home port (Frost 1973, 399). Also, as anchors are often the
only protection of a storm-tossed ship, they have often received cultic significance. In this manner,
stone anchors found in cultic contexts can educate us about ancient religious practices,

There is a generally accepted three-part typological division of Mediterranean pierced stone
anchors (Frost 1963a, 7-10; 1963b, 50-51). Some have a single hole for the hawser and held the ship
to the seabed by dint of their weight alone; these are termed ‘weight anchors’. Others, in addition to
their weight, have one or two extra holes for the placement of wooden sticks, which are used to grasp
the seabed like the arms of later wooden and metal anchors; these are termed ‘composite anchors’.
‘Sand anchors’ are similar in shape to composite anchors, but the stone itself is of negligible weight,
serving simply as a matrix for attaching the arms.
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Pierced stones of various shapes and sizes are commonly found on the seabed of the eastern
Mediterranean.23 In Israel, for example, they are so common that sometimes one has the impression
that ancient skippers had nothing better to do than to sail about tossing anchors into the sea. Of
course, such was not the case. There existed a variety of reasons for these anchors to be left behind
on the seabed.

Stone anchors are also found regularly on Bronze Age land sites situated near the sea, as for exam-
ple at Ugarit (Frost 1969a; 1991), Byblos (Frost 1969b), Tell Abu Hawam (Hamilton 19385, 13, pl. XI;
Balensi 1980 I, 519; Balensi, Herrera and Artzy 1993, 14) and Kition (Frost 1985). Some 147 anchors
were found at Kition alone (Frost 1970b, 16 fig. 11, 17-19; 1982; 1985). Stone anchors of a distinctly
Egyptian type, with an L-shaped basal hole, are known from Wadi Gawasis, on Egypt’s Red Sea coast
(Sayed 1977, 150-169; 1978, 70-71, pl. XI:1; 1980, 154-156, pls. XX1:2, XXII:1-2; Frost 1979, 147-
151), at Mirgissa, an Egyptian fortress on the Second Cataract of the Nile (Nibbi 1992),24 as well as
from Ugarit (Frost 1969a, 241, 245 table 1:11; 1991, 378-379 no. 9, pls. IV:9, V:9a,10; Schaeffer
1978, 372 fig. 2, 376 fig. 9, 380), Byblos (Frost 1969b, 430-431; Dunand 1950, pl. XIV) and the
Israeli coast (Galili, Sharvit and Artzy 1994, 96 figs. 7-8; Galili, Artzy and Sharvit 1996, 201, 208 fig.
5 upper right, 209 figs. 6 right, 7).

The Uluburun ship went to its watery grave with a complement of twenty-four weight anchors with
a total weight of over four tons (Bass 1986, 271 ill. 2, 273 ill. 3; 1987, 705-707; Bass e al. 1989, 3
fig. 2; Pulak 1988a, 2 fig. 15 1988b, 12, 17 fig. 9; 1990a, 12, 13 fig. 9; 1991, 8-9 fig. 8).25 An addit-
ional group of stone anchors, weighing over a ton and presumably deriving from a single ship, have
been found off Naveh Yam on the Israeli coast (Galili 1985; 1987; Frost 1986).

Turning to the Acgean, the relative paucity of stone anchors in the Bronze Age archaeological
record is striking. I am aware of the following artefacts: 26

- A pierced porphyry stone, decorated with an octopus uncovered by Evans at Knossos, has been

identified as an anchor (Evans 1935, 650-653, fig. 635; Davaras 1980, 61-67).27 Evans consid-

ered it to be a weight for weighing oxhide ingots. This artefact is so elaborate that it may have
been intended for cultic use.28 Either way, it was certainly not a functioning stone anchor.

- Three stone anchors were found at Mallia (Frost 1963b, 46, pl. 8; 1973, 400-401 no. 6; Pelon

1970, 141, pl. VI1:2; Poursat 1980; Shaw 1995, 281-282).

- Five pierced stones — possibly anchors — were found in Late Minoan 1l contexts at Kommos

(Shaw and Blitzer 1983).2% Then, in 1993, two additional three-holed composite stone anchors

were discovered there in a Late Minoan IIIA1-IIIA2 period context (Shaw 1995). These anchors

were found together with Canaanite, Cypriot, Egyptian and local pottery and are probably of

Cypriot origin.

- A broken anchor from Makrygialos may date to the Late Minoan IB period (Davaras 1980, 47-53).

- Two anchors have been recovered from Cape Stomi at Marathon Bay (Braecmer and Marcadé

1953, 153 fig. 13, 154).

- Two stone anchors were found in the vicinity of a Late Bronze Age cargo site at Cape Iria. One

of them is a three-holed composite anchor (Pennas and Vichos 1991, 16; Vichos 1992).

- Two small stone anchors from Dokos have been dated, on the basis of dubious evidence, to the

Early Helladic period (Papathanassopoulos et al. 1990, 15-21).

23. For a listing of published anchors, see Wachsmann 1998, 255-293.

24, Only one of the Mirgissa anchors has the typical L-shaped basal hole.

25. The weights of six of the anchors that have been published vary between 121-208 kilograms (Pulak 1992, 8, 9 fig. 6).

26. This list does not include pyramidal stone anchors, which are believed to be of Classical date. On these, see Frost
1989 and, most recently, Kourkoumelis 1992,

27. For a colour photo of the stone, see Sakellarakis 1979, 45 no. 26,

28. Note, however, that Frost (1963b, 46) considers it an anchor.

29. Blitzer later considered these stones to be olive press weights; W, Shaw considers them anchors (personal communi-
cations). See Shaw 1995, 281 n.5.
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Fig. 12. Pierced stone from Thera. Weight 65
kilograms. After Marinatos 1974, pl. 29.

Fig. 11. Detail of an upright stone anchor, with an api-
cal hawser-hole, located in the bow of a seagoing ship
depicted in the causeway of Unas at Saqqara. Fifth
Dynasty. Photo: S. Wachsmann.

- Marinatos identifies a pierced stone on Thera as an anchor (Fig. 12) (Marinatos 1974, 19, pl. 29).

The ‘hawser hole’ is so small, however, that [ believe this interpretation to be difficult.

- The Aegean Maritime Museum on Mykonos exhibits a three-holed composite anchor (Olympic

Airways Magazine 1990, 82).

- Tomb 27 at lalysos, on Rhodes, contained a stone anchor (Maiuri 1923-1924, 150, fig. 72;

Buchholz and Karageorghis 1973, 49 no. 430).

This is indeed a paltry list. Obviously much seafaring was taking place in the Aegean by the resident
cultures. And if they employed ships, we can be assured that they also had some method for anchor-
ing them. Why, then, are we not finding more stone anchors in the Aegean archaeological record?

Several hypotheses may be advanced. Stone anchors are most often found by sport divers. Sport
diving has traditionally been very tightly controlled in both Greece and Turkey. Furthermore, the gen-
erally steep nature of the coast may also explain why so few anchors have been found underwater.
Additionally, unlike the castern Mediterranean cultures that inhabited the areas of modern day Cyprus,
Syria, Lebanon and Israel, Aegean cultures do not appear to have regularly dedicated anchors in tem-
ples. Yet, even keeping these considerations in mind, it appears that pierced stone anchors of the types
prevalent farther east in the Mediterranean were not in common use by the Aegean Bronze Age cultures,

One possible explanation is that Aegean seafarers were using killicks (Fig. 13). A killick is a wood-
en device which utilises a stone as a weight for a wooden anchoring structure (Moll 1927, 315-318,
pls. IX-X; van Nouhuys 1951).39 Many ethnographical parallels exist for these devices, which can be

30. On killicks used in the Sea of Galilee see Wachsmann 1995, 337, 338-341.
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Fig. 13. Examples of killicks.
After van Nouhuys 1951, 23
fig. 3, 30 figs. 14-15, 19, 33
fig. 20, 38 figs. 27-29.
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constructed in a variety of shapes. One type is fashioned like a one-armed anchor, with a tree crook
employed as the shank and arm of an anchor, while an elongated stone serves as a simple stock for the
‘anchor’. Such stones may have a slot or a notch cut into their centre.

Stones used in killicks do not require piercings nor any particular work. Sometimes elongated
stones are preferred, or a notch is cut to attach them, but generally any field stone of suitable size and
weight will suffice. If Aegean Bronze Age seafarers used killicks in the Aegean, then, once the wood-
en parts of the killick had decomposed, it would be virtually impossible for an archaeologist discover-
ing a killick stone to identify it as ever having been part of an anchoring device. Perhaps the strongest
argument for the use of killicks in the Bronze Age Aegean is the lack of other, identifiable, anchoring
devices in the abundant remains of what were undoubtedly maritime cultures.

A linguistic reflection may also be considered in regard to this identification. In Homer, anchors
are termed eoval, meaning ‘beds’ (Moll 1927, 294; Casson 1995, 48 n.45). Casson interprets this to
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mean that the anchor stones looked like ‘beds’ when they lay flat on the seabed (Casson 1995, 48
n.45). In truth, we do not know why Homer called anchors by the word commonly used for beds.
However, when Herodotus describes what is clearly a pierced stone anchor used as a ship’s brake on
the Nile, he is careful to use the Greek description Aifog tetpnuevog, literally ‘pierced stone’, instead

of the simpler word known from Homer (Herodotus ii 96).
Why did Herodotus not call what was obviously our concept of a stone anchor by its earlier name
if e0vai means ‘pierced stone anchors’?3! One possible explanation is that eovai were killicks.
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DISCUSSION

COLIN RENFREW: If we're going to look for stones that
might have served as parts of killicks or as small anchors for
light ships, what sort of weight range are we talking about?
SHELLEY WACHSMANN: [ would imagine something
within the range that one person could pick up, though it’s
hard to say categorically. What I would also look for are
stones with some kind of carvings in them. For example, in
the House of the Anchor at Akrotiri there was one stone
with a hole in it, which could belong to one of the varieties
of stone anchors of castern type. The other one may have
been put inside some form of wickerwork frame to prevent
it from falling out. Bur all this is really an open ball game.
One of the things to look for perhaps, as you're excavating,
are possible hollows around it which might come from disin-
tegrated wood. | should also point our that killicks were
probably better than the stone anchors. The stone anchors
were extremely primitive and very hard to raise, which is per-
haps why we find so many on the scabed. Ican imagine that
a ship’s captain would have preferred to cut the rope rather
than have 250 kilos of stone suspended above his ship.
PETER WARREN: There’s just one detail I'd like to draw
attention to in what was otherwise an extremely informative
paper. That is that at one time of the year, specifically in
September, there does seem to be a direct sailing route from
Egypt to Crete. This has been pointed out by Vance Watrous
in the Kommos volume (Watrous 1992, 177-178). There is
atime, just at that one point in the year, when both the wind
and the currents are actually quite suitable for sailing direct-
ly from Egypt to Crete.

SHELLEY WACHSMANN: In my forthcoming book
(Wachsmann 1998), one of the things 1 did not go into was
archacological evidence for a ship of a specific culture reach-
ing a specific destination. | was extremely wary of accepting
evidence for that. What constitutes evidence beyond rea-
sonable doubt that a specific route was used? For example,
would you accept, say, an Egyptian anchor found at Ugarit
as evidence that that route was used? 1 cannot think of any
evidence that would possibly prove it (though I'm not saying
that it's impossible to do). What I read from the evidence is
that not only were these people not worried about leeward
drift, it simply wasn't something which cver concerned
them. T'm not saying that they couldn’t ever have sailed

directly from Egypr to Crete ar a specific time of year. They
may have occasionally, But I think as a general rule the
counter-clockwise circuit of the Mediterranean is the one
that accounts for the rich diversity of trade.

ARIS STAMATOPOULOS: s it at all conceivable that
those ancient ships did not need anchors?  For one thing,
their draught was very small. They did not need a great
depth of sea. The other possibility is that they went from
one beach to another, with the crew getting off the ship and
pushing it on to the sand. Of course, there were no ports in
the same sense as there are today, and anchoring as such
could perhaps have been avoided.

SHELLEY WACHSMANN: The ships that we're seeing in
the iconography are not only large ships, they're also very
broad ships, and I think they had to have some kind of anchor.
I don’t believe that they went to sea without an anchor, and
they probably had more than one. [ think we have to revise
this idea that Bronze Age ships were pulled up on the shore
every night, and I don't think anybody would assume that this
was the case with the Uluburun ship. These people had a very
developed technology. Even if P'm wrong about this idea of
killicks, there has to be some reason for us not seeing anchors
in the Aegean record. It could be because there is not a lot of
diving going on here, whereas in Israel there is. It could also
be because Aegean cultures did not use anchors in a cultic
sense, which they evidently did in the Near East.

ANTONIS KONTARATOS: [ would like to suggest a good
anchor is required to stop the line dragging along the occan
floor, which means that in order to achieve this you really
need to tie two or three stone anchors to one line.
SHELLEY WACHSMANN: This is a topic that has come
up a number of times. [t's something that T find very inter-
esting, in that today, when a ship anchors with an anchor
and chain, it is really the chain that holds the ship down, not
the anchor. That's why a ship can go up and down slowly.
In that case, we'd expect to find a number of small anchors
whenever we find a group of large anchors, for example at
Uluburun. However, at Uluburun, of the twenty-four stone
anchors only one is small; and in this case [ would argue that
it was probably used for a ship’s boat. Thus, even though
what you say makes sense to us, it seems that they were not
aware of it.



