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KEIMENO XAIPETIZMOY
TOY MMPOEAPOY THZ
OPrANQTIKHZ EMITPOMNHZ
K. XAPH TZAAA
A TO 40 3YMMOZIO

Kupia Yrioupye€, Kupieg kai Kuptot.

Mépacav okTw Xpdvia arod To ka-
Aokaipt Tou 1985 6Tav otov lMNelpald
£YLVE YIQTIpWTN popan cuvavmon e-
AETNTWV TOU apXaiou TACIOU, AKOAOU-
BnoavtoB’ Zuurnooto otoug AeApous
katTo I gtnv ABnva. Znuepa Eekiva-
ME TIG EpYaoieg Tou A° Iupnociou
«Naurmnyikng otnv Apxaldtnta».

Xaipopal iduaitepa nou avaueca
OTOUG CUUIUETEXOVTEG OTN PETIVI HOG
ouvavtnon dlaxkpivw ITOAAOUG TIIOTOUG
(PIAOUC TTOU CUNUETEIXAV KaLoTa Tpia
nponyouueva 2uunoaia.

AQruoTwvw eniong e Eexwplom)
IKavoroinorn 4Tt ol CUVAVTHOEIG Jag
gywvav Beopog kal €Xouv Bpel e&é-
xouoa 8¢on oto AleBveg HuepoAoylo
Twv 2uvedpiwv Nautikng Apxaio-
Aoyiag.

EvBappuvTIKOG gival 0 cuveXws
au&avouevog apiBuog TWV avaxkoLvw-
cewv rou napoucidlovratkat Twv da-
KEKPILEVWV CUVEDPWY TIOY CUUHETE-
XOUV.

ADDRESS BY
THE PRESIDENT OF
THE ORGANIZING COMMITTEE
MR. HARRY TZALAS
FOR THE 4th SYMPOSIUM

Mrs Minister, Ladies and Gentlemen.

Since 1985, when in Piraeus, we
had the first encounter on “Ancient Ship
Construction”, eight years have elapsed
and two further Symposia were orga-
nized in Delphi and in Athens. We are
about to start today the works of the
“IVth Symposium on Ship Construction
in Antiquity”.

It gives me great pleasure to see
among the participants numerous
friends, who attended the three pre-
vious Symposia.

| also note with satisfaction that our
encounters have become a leading
event on the International Calendar of
Nautical Archaeology Congresses.

The ever increasing number of
papers presented and the large number
of participants is encouraging.

13



Edikd ya n peTIvi pag ekd-
Awon ritav 1600 PeYAaAn nnpocpopd
OTHAVTIKWV EPYACLWV TIOU €AV arlo-
OEXOHACTE KAl TIG KABUCTEPNUEVEG
npotdoelg, Ba xpeialépacTtav NEVIE
NUEPES £pYATIAC QVTL TWV TPLWV TTOU
eixaue npoypauparioet. Mbavéotata
KATA TO 50 2UPNOOLO ToU EATTICW OTL
8a mpavypatornowndei, NAiAl omyv
EANGOQ, TO 1993, va XpEIQOTOUE TED-
OEPIC HEPEG YIA va UNV ArOYoT|TEU-
COULE TOUG ETIIOTNUOVEG EKEIVOUG—
Kal eivat moAAoi— mou avtaro-
KpivovTal BETIKA 0TO KAAEOUA pag.

ZUVADEAPOG UE PWTNCE: «UATIOU
Ba Bpeig kalvoupla Aoyla YAwvTag
YIQ TETAPTN Popd, KaTa TNV £vapén
TOU (Slou ZUMTIOOIOU, OE TIEPITIOU TO
510 akpoaTnPLO;»

Eyo roteuw 6Tt ywa onolov Zel
otV xwpa autn, v EAAGSq, nept-
KUKAWREVOC arod vnola kat 8AAaooeg,
HE Ta XIAIAdEG TTAEOUEVA VA QUAQ-
KWVOUV TO ApXIEAayog, dev unopei
va QUOKOAEUTE( va BpeL KATL Kalvou-
PLO YL VATIELANIO TNV ACGTEIPEUTN TIN-
yrinou Aéyetalt EAANVIKE vautoouvn.

To kapapt, To MOAUTIAOKOTEPO KO-
TaoKkeUuaopa Twv apxaiwy, unnpte
and Toug Navapxatoug Xpovoug eva
HECO ouvavinong Twv Aawv Tng
Meagoyeiou. BeBaiwg e apkeTEG Te-
PUTTWOEILG TC KAPARL oAV LECO TIOAE-
HOU Hag XWPLOE, AAAA YA TTIOAU pe-
yoAUTepa dlaoThipata kai o€ anewpa
TEPLOCOTEPES MEPIMTWOELG TAV TO
HEOO HETAPOPGE aYabwV KAl TOALTL-
OHOU MOU UAG EVWOE (E TOUG YEITO-
VEQ HaG. O EAANVIKOG NOAMTIONOG Bev

14

Especially for our present meeting
the proposed number of papers was so
important that if we had accepted all
the delayed participations, five full days
would have been neededinstead of the
three programmed. We should perhaps
contemplate for our next encounter
which hopefully will be held in Greece
in 1993, to increase the working
sessions to four days so not to
discourage those scholars who want to
contribute.

A colleague asked me: “will you find
anything new to say addressing for the
fourth time to nearly the same
audience? Well | believe that for some-
one who lives in this land, in Greece,
surrounded by islands and seas, with
thousands of sea-crafts scattered
around the Archipelago, it is certainly
not difficult to find something new to
say drawing from the inexhaustible
spring of Greek seamanship.

The ship, the most intricate con-
struction in Antiquity was, since the
dawn of history, a mean of peaceful en-
counters forthe Mediterranean people.
Certainly there have been repeated
instances when the ship, as a war
machine, did separate the nations, but
for innumerably lengthier periods, the
ship was a way of transportation of
commodities and a mean of spreading
civilization that brought us closer to our
neighbors. Greek civilization was not



LUETAPEPONKE e pOBEG AANG TOE(DE-
e pe nAoia.

lMa autn Vv TEXVN TOU apxaiou
KapapBopapaykou, OTOV OMoio EUEIG
ot EAANVEG xpwotaue T60a NoAAQ,
eipaoTe ouepa 3 CUYKEVTPWHE-
vOL Y1a va HaBoulE TIEPIOCOTEPAQ.

Agv 8a UnopoucanPOToU KAEIOW
QUTO TO CUVTOUO XAIPETIOUO va pnv
avaPepbw oe £vav HEYAAO anovTa,
oTov AvBpwrto rou E6deYe TO PEYQ-
AUTEPO HEPOC NG LWiG TOU EPEUVW-
vTag 1O BuBd TNG AvVATOALIKNAG
Meooyeiou, peAeTwvtag Ta Asigava
TWV apxaiwv vavayeiwv., O Peter
Throkmorton rou dikala oOvOpAoTNKE
onartépag e Evaliag Apxatohoyiag,
£QUYE NMpowpa ano kovtda pag. Eixe
EKONAWOELTIEPOL TNV EMBuia va cup-
HETAOXEL YI1a pia aképa popd oto
ZUMNOaLd pag aAAG dev TIPOAQRE, OAA-
nape yla 1o ueyaro ta&iot.

H BAiYn 0Awv pag eivat HeyaAn,
aAAG napfiyopo sivat 6t otnv aibou-
oa autrn dlakpivw MoAAOUG anod Toug
MAaALoUg CUVEPYATEG TOU ayarntou
Peter nou cuvexifouv 10 £pyo TOU,
EVWL aKOUA 10 eVBAPPUVTIKS eivalva
BAEMW TOUG AVBPWTIOUG TNG VEQG YE-
VIAG MOU TIAIpVOUV TNV OKUTAAN EUTVE-
ouevol anod tov idlo (Ao Kal evBou-
OlaoHo TIoU £iXe 0 HEYAAOG auTdg
gpeuvnTiC Tou BuBou Kal AaTpng Tou
nAoiou.

Mavayivel éva Zuvedpro, yiava
METUXEL, Yia va puUyouv oL 2Uvedpol
(KQVOTIONUEVOL XPEIAZETALTTOAAT DOU-
Aeld. MNa vanpoeTouacTouv auTEG Ot

TPELG NUEPEG, XpetAleTal cuvexn§

transported on wheels but it traveled
with ships.

We have gathered here to learn
more about the art of the ancient ship
builders to who we Greeks owe so
much.

| feel that | could not close this
brief address without referringto agreat
absent, to the man who dedicated the.
greater part of his life searching the
depths of the Eastern Mediterranean
studying the remains of ancient ships.

Peter Throkmorton who justly was
called “the father of Under-water
Archaeology”, is nolong among us. Last
year he had indicated his intention to
attend once again our Symposium. He
did not make it as in the meantime, he
set sail for the “long voyage”.

Oursorrow is great but it is recom-
forting to seein thisroomseveratofthe
colleagues of our beloved Peter, who
are continuing the work he loved, but
even better | see the new generation,
of those inspired by the same zeal and
enthusiasm and the love for the ship.

~ To organize a conference and to
attempt a success necessitate, a lot of
work. To prepare these three days, not
less than two years of efforts were
needed. | have to acknowledge the

15



npoonabela dU0 XPOVwV. 2T0 £pPY0
QUTO £iXa TN CUUNAPAOTACT] OAWY TWV
HEAWV TNG OPYAVWTIKNG EMITPOTNAG.
XpnooTateg ol CUHMPBOUAEG TWV K K.
Lucien Basch kat D. Blackman nap6-
An v andégTacn mou pag xwpilel.
QeTikaq, pe Bondnoav ol EAANnveg ¢i-
Aot 0 Kog XapdaAaurnog Kpitlag, o
MAoiapxog Taocog TCautdng Kalo Kog
Nikog Alavog. Toug euxaplote OMwe
EUXAPIOTW KAl Ta HEAN TNG EKTEAE-
OTIKNG Yia TN BonBeld Toug. Oanuou-
vaadlkog eav dev eneonpavatnv &e-
XWPLOTA MPOCPORA TWV KOPLTOWY TG
ypapuarteiag rou SovAeyav, 1diaite-
pa TIG TEAEUTAIES EROOUADES e QU-
ToBuaoia. Euxaplotw Tig deonovideq
K. KapapavAr, N. AvBoriouAou Kal
Mapia MouAou.

AAAG KaBOPLOTIKNA OTNV Mpayua-
TOTIOINON AUTHE TNG cuvavtnong &i-
val n cuvexng fondeta Tou Yroup-
Yeiou MOALTIOMOU KAl UE TNV EUKALRia
BanBeAava euxapiotiow v Ymoup-
Y6 MoAlTiopou ka Avva Wapouda-
Mrievakn aAAd Kat TOV MPOKATOXO TG,
TOoV AVTINPOEDPO TNG KUBEPVNONG KO
TCavvn TCavveTAkn yia v agéptotn
OuUUNAPACTACT] TOUG.

TEAOG, €va HEYAAO £UXAPIOTW
OTOV OLKODEOTIOTN Hag, Tov Egopo
Apxatotntwy Ko METpo KaAAya kat
OTOUG CUVEPYATEG TOU MOV LaAG PLAO-
Eevouv oe auTdv TOV WPAio XWwpo, omv
oKLa NG AkpondAswe, kat 6rou Bpry-
KAME OXt LOVO OTOPYT| YIA TO £pYO MAG
AAAQ KAl ArOTEAECUATIKOTNTA.
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cooperation and the support of all the
members ofthe Organizing Committee.
| have much valued the advice of Mr.
Lucien Basch and Dr. David Blackman
notwithstanding the distance that
separate us. | also acknowledge the
assistance from our Greek friends: Mr.
Harry Kritzas, Cpt. Tasos Tsamtzis and
Mr. Nikos Lianos. | express my gratitude
to the members of the Executive Com-
mittee. It would be unjust if | did not
praise the contribution of our secretaries
who, in particular the last weeks, worked
under agreat pressure, | thank Miss K.
Karamanli, N. Anthopoulou and M.
Poulou.

What, however, is decisive for the
materialization of our encountersis the
continuing assistance of the Ministry of
Culture and | take this opportunity to
express my thanks to the Minister of
Culture Mrs. Anna Psarouda-Benaki
as well as to the former Minister Mr.
Tzannis Tzannetakis, Vice President
of the present government, for their
great assistance.

Last, but not least, our many thanks
to our host, the Ephore of Antiquities
Dr. Peter Calligas and to his
collaborators who are hosting us to this
beautiful building under the Acropolis.
We did not only find kindness and
assistance but also efficiency.



Ex uépoug OAwv Twv PEAWV NG
AeBvoug OpyavwTikng Erttpormg kat
™G EKTEAEOTIKAG ETUTPOTTG MOV EXW
NV T va mpoedpelw, 0ag KaAo-
cwpifw Kateuxopal nouvavtnon uag
auTi) va gival Kaprno@opa Kait n napa-
HOVT oag oTn Xwpa Tou foceidwva
aAAd kal Tou =eviou Aiq, va eivat eu-

Xaplomn.

Onbehalf of allthe members of the
international Organizing Committee
and of the Executive Committee which
| have the honor to preside, | welcome
you and | wish that our meeting will be
fruitful and that your stay on the land of
Poseidon and of Xenios Zeus, patron
of hospitality, will be pleasant.

17



MPOZOONHZH THZ
YNOYPIOY NOAITIZMOY
Kag ANNAZ WAPOYAA-MINENAKH

Me 1dlaitepn xapa anodexdnka
TNV MPEOCKANGCN vaapaoTw OTNV on-
HEPLVT] EVAPKTAPLA ouvedpiacn Tou
Tétaptou dleBvoug 2uunoaoiou Ap-
xaiag Naurnnytkng, mou oOpyavmwveLTto
EAANVIkS IvaTitouTto lMNpootaciag meg
Nautiking Mapadoong kaL euxaploTw
Tov [NpOEdPO KAl TOUG OPYAVIITEG YU
QUTH TNV EUYEVIKA MPOOKANG.

Ma pia xwpa énwg n EAAGda pe
TNV NMAOUCIA VAUTIKA MApAadoon Kat
TOUG OIAITEPOUG DECUOUG HE TN B4-
Aaoaoq, orou n {wr, N OIKOVOUIa Kat
O MOAMTIONOG eival dppnKia cuvde-
deéva e Toug Baldootoug dpoduoug,
N LWOTOPLKN KAl apXaloAoYIKT ava-
Opoun OTIG MNYEG NG VAUTIKAG TE-
XVNG Kal TEXVIKAG £XEL MPWTAPXLKNA
onuacia. N autdkatolepyacieg Tou
2uvedpiou auTou, MoU KAAUTITOUV
OAOUG TOUG TOUEIC TNS €peuvag yia
TNV apxaia vaurnylikr, arnoteAouv
oUYXPOVWGE KAl [ILa EEXWPLOTH CUM-
BoAryomv lotopia kat tnv Apxatoho-
yia autou tou TOMOU. EE dAAoU Ta ap-
xaia vauayiq, nou agpbovoulv oTIg
EAANVIKEG BAAQOOEG KALTIEPIKAEIOUV
apxaltoAoyikoug Bnocaupoug uiatng
onuaciag, arnoteAouv acTeipeutTn -
YA MANPOPOPIIV YIA TNV VAUTINYLK
TEXVN, AAAA KAl YIQ TO EUMOPLO, TNV
KOLVWVIKY] Kal TIOALTIKE (w1, TIC OXE-
Oe1g eTAEU TV avBpwOTIWY Kal yia
TIOAAQ GAAQ OTNV ApXALOTNTA.

Me 10 2uveEdpLd oag diveTe, Aol-
név oty MNoAwteia kal £va eTurnAéov
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ADDRESS BY THE
GREEK MINISTER OF CULTURE
PROF. ANNA PSAROUDA-BENAKI

With great pleasure | accepted the
invitation to attend the opening session
of the 4th International Symposiumon
“Ancient Shipbuilding”, organized by
the Hellenic Institute for the
Preservation of Nautical Tradition and
I thank the President of the Organizing
Committee for this kind invitation.

For a country like Greece with a
very rich naval tradition and special ties
with the sea, a country where life,
economy and culture is firmly connected
with the sea, the historical and
archaeoiogical research into the
sources of naval skill has immense
importance. That is why the works of
the Congress, covering all fields of re-
search on ancient shipbuilding, consti-
tute animportant contribution to history
and archaeology of this country. Also
ancient shipwrecks containing archaeo-
logical finds of great value, which are
abundant in the Greek sea, constitute
apermanent source of information not
only on naval skill, but also commerce,
social and political life as wellas human
relations in the ancient world.

Thus your Conference offers an
additional motive for our Ministry of



£vauoud Y va npowdnoet ti¢ eva-
ALEC APXAIOAOYIKEG EPEUVEG, TIPO-
oPEPOVTAG TA anapaitnTa géoa oe
£UPUXO UAIKO Kal uttodour).

QoTo00 alobavoual TNV avaykn,
népav g EMOTNUOVIKAG ONuUaciag
NG MPOYPoPAag oag, va e€apw Kat 1o
PUXIKO 0BEvog kal TNV deloTexvia,
TIOU anattei To EVAALO EPEUVITIKO 0aG
£pY0. Xpelaletal uebodikn, enipovn
KAl EEQIPETIKA £TTMOVN £pYACIA KA-
Bwqg kaL cuvexr avaAnyn KIvOUvwv.
Mg guykivnon Aonév avagpépopuat
oTnV NPooPaTn anwiela evog veou
KQL CEUVOU UMOBPUXLIOU EQEUVNTR,
Tou apyxitektova AunatléyAou rou
payuaTika Bpnvei n EAANVIKY L
OTNUOVIKA olkoyEvela. Euyxopatl te-
ToteG Bugieg va unv unap&ouv AAAEQ
OTO HEAAOV.

Me TIG OKEYPEIG AUTEG eEYKaAVIAZ W
T0 TE€TapTO AlEBVEG 2UUTIOCI0 Ap-
xaiag Naurmytkrg kat euxouat v
KAAUTEPN ETHTUXIA OTIC EPYACIES TOU.

Culture to promote the underwater
archaeological research.

Nevertheless, | feel the need to
stress, together with the scientific
importance of your contribution, the
moral strength that is needed for your
researchwork. Indispensable is syste-
matic consistent and really hard work.
Underwater excavations often mean
confronting risks and | refer with deep
sorrow to the recent loss of a young
and devoted underwater scientist-
architect Abatzoglou, whose death
spread sorrow among the Greek archa-
eological community. | wish that such
sacrifices happen no more.

With these thoughts | declare the
opening of the “4th International
Sympasium on Ancient Shipbuilding”
and wish success to your works.

19






THE MYSTERY OF THE ORIENTAL WARSHIP

“The first who sailed the sea in ships which are tarred (or pitched) and nailed,
rather than sewn and oiled, and their form is flat rather than having two poles, is
al Haggag ibn Yosut”,

This piece of information has been preserved in abook written at the beginning
of the tenth century by a Moslem Persian author, Ibn Rustah!. It appears in a
chapter where the writer gives a list of pioneers in various fields and describes
the “innovation” of the governor of Iraq who ruled between 694 and 714 AD, under
the Ummayyad caliphs ‘Abd alMalik and alWalid

I. The ships alHaggag built were not merchantmen. He needed them to fight
the Indian pirates at the entrance to the Persian Gulf, and ended up conquering
Sind by combined land and sea operations2.

When |bn Rustah said “the sea” he meant the India Ocean, or rather its
western basin. Like the Mediterranean, this ocean is divided in two by Sri-Lanka
and the Maldive islands. In the eastern basin, a separate shipping tradition was
dominant, led by the people of south-east Asia, with animportant Chinese influence.
This study is concerned with the western basin and mainly with its two extremities
- the Red Sea and Persian Gulf. These waters were traditionally referred to as
the “Arabian Sea”. They have specific geophysical and meteorological conditions,
which have determined the nature of seafaring through the agess.

The above statement makes two important points: a. itimplies the beginning
of atradition, i.e. - the building of “Mediterranean type” ships in the Arabian Sea;
b. it makes a detailed distinction between the two types of ship-hulls, the
Mediterranean and the Eastern ones.

A. WasalHaggag realily the first who built Mediterranean type ships in the area?
Most of the mediaeval Arab, Persian and Western sources which describe shipping
in the Indian Ocean allude to merchantmen. The Moslem travellers, especially
Ibn Gubair4, describe in detail the general nature and the construction method of
these ships. The iconographic sources also depict cargo and passenger ships,
asinthe well-known miniature illuminations to the manuscript of Magamat alHarire,
frequently misused to represent Mediterranean Moslem ships as wellé. These
sources should be supplemented by the important studies of local craft which had
existed up to World War II7. They all describe the typical oriental merchantman
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as a sewn, double-ended craft, carrying a fore-and-aft saii, the so-called Arab
Lateen, and equipped with a precocious stern rudder. Some of the sources, like
Ibn Gubair, lbn BatGta and Marco Polog, complain of the poor quality of these ships
and the misery of the seafarers. The miniatures also describe baling the water
out as a routine operation of the crew.

The few allusions to warships add up to a strange picture. It seems that
whenever a naval action was carried out in the Red Sea, ship-parts were being
built in Mediterranean arsenals, then transported on camel-back to one of the
ports on the Red Sea shore. There they would undergo assemblage, nailing and
final construction. Then the ships would be launched, ready for battle?. The most
famous example of this practice was the naval campaign carried out by Renauid
de Chatillon, the Crusader Lord of Transjordan, in the Red Sea in AD 1182-310,
Less known is the fact that Saladin, his adversary, also moved Mediterranean
fighting vessels to eastern waters on several occasions, as when he sent his fleet
againstthat of Renauld, and twelve years earlier, when he captured Gazirat Far'un,
ile de Graye of the crusaders?'. At the end of the thirteenth century, as the final
blow was being deait to the Crusader Kingdom, several Genoese galleys were
active inthe Persian gulf, in the service of the Mongols'2. As late as the sixteenth
century, the Ottomans were fighting the Portuguese in the Red Sea with
Mediterranean war fleets13.

Allthese instances are later than alHaggag times, but things were no different
in earlier days. The practice is attested too in the Roman and even Helienistic
periods, perhaps earlier yet. To give but a few weli-known examples: The Assyrian
king Sancheriv (705-681 BC) moved Phoenician shipwrights to Ninveh, where
they built a war-fleet to fight “the iand of the sea” (modern Kuweit?)14. Alexander
the Great transferred Phoenician fleets to the Persian Gulf'5 and one of his
successors, Ptolemy the Second, defeated the Nabateans in the Gulf of Eilat by
using quadriremes (c. 275 BC)6. The Roman Aelus Gallus carried out in 25-4 BC
an unfortunate trireme campaign to Adent7. According to recent Egyptian
excavations at a Red Sea port site, this was the case also in Pharaonic timess,

These examples add up to a long standing tradition. In the case of the Red
Sea, the ships were constructed in the traditional shipyards and transported,
mostly on land (!), to the theatre of war. When the ancient canal linking the Nile
with the Red Sea was in use, the ships could pass through it, although we have
no direct evidence for this practice®. in the Persian Gulf and beyond, the ships
were constructed in situ. When these ships were constructed in the eastern

22



THE MYSTERY OF THE ORIENTAL WARSHIP

arsenals, it may be assumed that Mediterranean master shipwrights were employed,
using Mediterranean-basin timber like Aleppo pine, and the Mediterranean method
of construction. In classical times, the warship was of the trireme type, while in
the medieval period it was of the galley type, called in the Mediterranean area
Ghurab or Shint. In the East, these ships seem to have been called by the generic
name Mu’'abbada - constructed, processedze. The practice of “importing” warships
is understandable in the case of Mediterranean sea-powers pushing into foreign
waters. Even in this case, we would expect the enemy to adopt eventually the
superior design and tactics of the intruding warships, as would normally happen
in a similar situation. But it did not happen here, although Mediterranean warships
were not only moved into eastern waters, but were repeatedly constructed there.

From the preceding evidence it is clear that alHaggag represents alinkin a
chain of long-standing tradition. He was neither the first nor the last. But his project
did not have any prolonged impact on the eastern shipbuilding industry. Over 150
years after alHaggag's times, the complete dichotomy between the two shipbuilding
traditions, that of the Mediterranean and the Indian Ocean, is attested by a tale
ascribed to “Sulaiman the Merchant”, who was active in the eastern trade around
the middle of the ninth century2!. He says that:

“now we know something which our predecessors did not know, namely that the
Ocean bordering on China and India is connected with the Mediterranean. It has
been proven by a part of a sewn Arab ship hull, found in the Mediterranean. The
ship must have been wrecked and this part of the hull was carried by the waves
to the Caspian Sea, from there to the Black Sea, whence it got into the
Mediterranean. Now we know that only the ships of Siraf (on the Persian Gulf)
are sewn, while Syrian and Byzantine ships are nailed and not sewn”.

He obviously did not know about the sewn boats of the Mediterranean22,
and his knowledge of the northern waterways leaves something to be desired,
but he certainly made his point23.

Egypt, with coasts onboth the Mediterranean and the Red Sea, is an enigma.
Throughout its medieval history, Egypt had close relations with Mecca and Medina,
aflourishing trade with the Far East and a constant need to protectits long eastern
borderz+. Nevertheless, it seems that it always had Mediterranean warships as
patrols in its eastern waters, and that these did not affect the local ships industry,
even during periods of intensive maritime activity, as under Ummayyad and Fatimid
rule. Quizum, Qusair, Aidhab, at-Tur and other coastal towns served at different
periods asimportant ship-building centers, but they turned out sewn merchantmen,
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unaffected by the Mediterranean tradition.

B. The comparison made by Ibn Rustah is undoubtedly describing the main
differences in construction and profile between Mediterranean and Eastern ships.
Iwould like to emphasize the contrast “tarred (or pitched) and not ciled” in connection
with the effort, brought up to date by L. Basch, to follow the etymology and origin
of “calfatage”?s. Ibn Rustah writes more than three hundred years after the Greek
Papyrus mentioning “kalaphates” for the first time, and a hundred years before
the Serge Liman wreck, preserving real caulking, and before the first mention of
calfatage in the Arabic sources2s.

No doubt the Mediterranean ships lbn Rustah is describing are already built
frame-first, as is evident by the date and by the term “nailed” he uses; but he does
not use the term “qalfata” but rather qayyara, which may apply to the protective
layer of hemp and pitch and not necessarily to forced or “true” caulking. Several
Abbasid poets who were contemporaries of lbn Rustah also used Mugayyara and
not muqalfata. The Persian orbit of language and culture did not adopt this term,
and continued to use the rather unspeciffic qyr. Here there was not much use for
it, as the ships which needed caulking were indeed rare east of Suez.

The term galfata in Arabic means only true calfatage, as in the European
languages. To be sure, this four letter root is definitely alien to Arabic. Originally
it was a three letter regular semitic root which made the round and came back
into the Arabic via the Greek. The Byzantine term is derived in my opinion from
the Syrian and Aramaic, and its remote origins are in Mesopotamian boat building
(as Noah’s Arc, Genesis 6, 14) and Egyptian ship construction (Moses boat,
Exodus 2, 3). The root qif does not appearin the Old Testament. Itis quite prevalent
in the Talmud, where it means as in Aramaic - shell, outer skin2?.

The transmission must have occured during Hellenistic or early Roman
times, when Greek and Western semitic languages influenced each other to a
great extent. In the beginning, the word meant protecting the hull by asphalt,
bitumen and the like, and only later it became specialized to true caulking. In my
view, the sixth century papyrus still uses the word in this general sense. When
“galfata” appears in Arabic for the first time (no later then the eleventh century),
it is by any way of the Byzantine Greek term, as the added final “ta” shows. The
Turkishterm may have come either viathe Greek or the Arabic, but not vice versa,
as it is neither a Turkish nor a Persian root.
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Onthe whole, naval aclivity in this region was very sporadic. When describing
Gallus’ campaign, Strabo saidzs:

“Now this was the first mistake of Gallus, to build long boats, since there was no
naval war at hand, or even to bhe expected; for the Arabians are not very good
warriors even on land, rather being hucksters and merchants, to say nothing of
fighting at sea”.

This statement remained valid for the western Indian Ocean for hundreds
of yearsto come, although inthe Mediterranean the same Arabs rapidly developed
into a naval power to be reckoned with. Hourani in his pioneering study of this
topic has commented onthe lack of naval tradition even within the seafaring tribes
of south and east Arabia29.

Most modern treatments of the subject of Moslem Eastern seafaring deal
mainly with commercial expansion, note the technical characteristics in ship
construction and types, but fail to emphasize the absence of warships and naval
actions fromthe eastern sphereso. A.R. Lewis, in this study of Indian Ocean shipping
in the late Middle Ages, concludes that the eastern system of free trade lasted
from pre-Islamic times to the age of the great discoveries and was totally different
from the military commerce prevailing in the Westst. This point was justly elaborated
on by Christides and others32. But Christides maintains also that:

“on the one hand, [eastern warships] had to be constructed in accordance with
the mode! of the merchant passenger vessels..., and on the other, much was
borrowed from the Mediterranean naval technology, since there was a constant
interchange of naval technology in the construction of vessels between the two
areas"3s,

The evidence seems to point in the opposite direction. The specialized
warships of the western Indian Ocean were “imported” Mediterranean ships, and
there was no lasting influence between the two types. The need to “import” warships
from western arsenals and the sporadic nature of naval warfare inthe East reflect
two distinct concepts of sea power.

Piracy, however, continued to be a major problem throughout the Middle
Ages34. The south-Arabian tribes engaged in piracy from times immemorial, as
an extension of the caravan robbery on tand. The straits of Tiran, Bab alMandab
and Hormuz and the adjacent islands (Soccotra, Bahrein, the mouth of the Indus),
were well-feared pirate nests. State-or-region organized campaigns againstthem
usually failed. This endemic situation in another aspect of the lack of naval power
in this area.
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The absence of specialized warships had far-reaching implications on the
nature of maritime commerce and the dominion of the seas. In the western Indian
Ocean, commerce was free and opento all, and the style of international relations
up to the great discoveries was not violent, but depended on diplomatic missions
like that of the Queen of Shebain the tenth century BC or the Ming Dynasty voyages
at the beginning of the fourteenth century AD35. At the end of the Middle Ages,
the fusion of the seafaring traditions of the Mediterranean and Atlantic Ocean led
to European victory over the oceans and the dominion of the whole worldss. Inthe
East, no mutual influence occured between the seafaring traditions of the
Mediterranean and Indian Ocean. The absence of the oriental warship may be
regarded as a major factor in the inferiority of the East at this crucial moment in
history. ’

The reasons for these developments, or rather lack of them, are beyond the
scope of this paper. A glimpse into the mentality which lay behind them is found
in an eloquent passage, quoted in the name of a Persian sage, talking of the
differences between land and naval tacticss7:

“Chess is similar to land-battle, while backgammon represents a sea battle. The
backgammon player places his pieces in choice positions and stays on guard, but
the dice come up with what does not agree with his plan, so there is no use for his
watchfulness, and his stratagem comes to nothing, as with the shifting winds and
the everchanging sea”.

Sarah Arenson
Man and Sea Society
Israel
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REPRESENTATIONS DE NAVIRES
DE L’ AGE DU BRONGE EN ESPAGNE

Des représentations rupestres d’embarcations ont été identifiées dans la
péninsule de Morrazo (prov. de Galice), dans le Nord-Ouest de I'Espagne. Leur
situation géographique les place parmiles cultures indigénes de tradition atlantique.

Lesthéme de ces gravures rupestres est a ce jour unique dans la Péninsule
Ibérique, aussi, on s’interoge sur I'origine de ce type d’embarcations. Leur forme
n’est pas étrangére dans le monde atlantique mais, les antécédants de tels navires
doivent peut-étre étre recherchés en Mediteranée orientale ou en Egée.

Alaguestion des origines de ces navires est liée celle des voies de circulation
qu’ils empruntaient, ce qui nous conduit a envisager I'existence de navigations
vers le Nord, entre ta c6te atlantique de ta Péninsule Ibérique jusqu’a la Manche
etversle Sud, peut-étre jusqu’au bassin mediterranéen. L'évaluation des enjeux
ecanomiques que rassemble la Péninsule Ibérique pour le Monde Atlantique et
le Monde Mediterranéen devrait permettre d’éclaircir une partie des questions
posees, notamment celle de I'origine des embarcations représentées.

Catherine Aubert
Casa de Velasquez
Ciudad Universitaria
28040 Madrid
Espagne

EDITOR’S NOTE

This is the abstract of Miss Aubert communication as no text was received for
publication
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N OTES SUR L’EPERON

La découverte, en 1980, de I'éperon d’ Athlit' a confirmé ce que toute
Piconographie permettait de prévoir: depuis 400 av. J.-C. au moins, I'éperon que
portaient les grands navires de guerre antiques était un engin de bronze a trois
lames horizontales superposées et réunies, a la face antérieure, par une lame
verticale. Quand ce type d’ éperon est-il tombé en désuétude?

A ce propos, L. Casson écrit: “Shortly after the middle of the first century
A.D. asingle pointed ram makes its appearance™. Cette maniére de répondre a
la question posée ci-dessus, qui fut aussi celle de H. Seyrig3 n'est fondée, dans
le raisonnement de ces deux auteurs, que sur les seules émissions monétaires
romaines impériales. Or on ne peut perdre de vue que lorsqu’un Etat ou une cité
dont la puissance repose principalement sur ses forces navales choisit de faire
figurer sur ses monnaies un navire de guerre, celui-ci est toujours le plus
caractéristique, c’est-a-dire, en pratique, le plus puissant de sa marine. Il n'est
pasdouteux que latriere, puis, al'’époque hellénistique, tous les navires d’'unrang
supérieur a celle-ci, étaient pourvus de I'éperon a trois branches (que j'appelierai
dans la suite I'“éperon classique”); comme méme des cités mineures comme Cius
ou Phaselis pouvaient s’ offrir au moins une triére, il west pas étonnant de rencontrer
cet éperon sur les monnaies grecques, phéniciennes, puniques et romaines, du
3e au 1ers. av. J.-C. ’éperon a pointe unigue, dont I'existence est attestée en
Gréce au moins depuis I'époque geométrique avait-il pour autant disparu, ou
avait-il coexisté avec I'éperon classique? Je me propose de démontrer ici cette
coexistence, aumoyen, principalement, de l'iconographie, mais aussi de sources
écrites - pour terminer par I'examen du seul vestige connu d’un tel eéperon, celui
de I'épave punique dite “Sister Ship”, bien connue par les publications de Miss
Honor Frosts.

De I'Age du Bronze a I’Age du Fer.

Dans I'état actuel de nos connaissances, il devient de plus en plus clair que
le navire de guerre proprement dit, c'est-a-dire spécialise de telle fagon que ses
formes sont congues en vue de la guerre sur mer au point de le distinguer
complétement du navire marchand est né a la fin de I’Age du Bronzes,

- I'évolution de I'architecture navale n’a pas, au contraire de bien
d’autres techniques, dont!'écriture et I'architecture, connu d’extinction,
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ni méme de ralentissement au cours de cette époque de transitions,
ainsi que I'ont notamment démontreé les dernieres decouvertes de
Madame Dakoronia a Kynos?’.

- 'éperon était pleinement développé a I'époque géometrique
(méme si son efficacite pose des problémes), mais qu'il existait déja
sous une forme embryonnaire a la fin de I'époque mycéniennes.

On peut méme se demander si sur le sarcophage de Gazi, vers 1200, 'éperon
n’avait pas depasse cet état pour devenir deja une arme: la projection vigoureuse
de la quille sur une telle longueur au-déla de Pétrave (Fig. 1 A) était certes de
nature afavoriser la vitesse du batiment, mais n’était-ce pas la un effet secondaire?
En fait deux élements empéchent d’étre siir que la projection de la quille était un
véritable éperon:

- la “figure de proue”, génante en cas de choc; toutefois, rien ne semble
s'étre oppose a I'éperonnage de bateaux de bas bord;

- surtout: la liaison de I'étrave inclinée avec la quille horizontale semble
faible pour affronter un choc sans dommage pour le navire lui-méme.

S'ilavait existe une piece deliaison X entre la projection de laquille et I'étrave
(Fig. 1 B), le choc aurait été absorbé par un massif complexe lui-méme relié, par
lintermédiaire de I'étrave, aux préceintes qui y sont fixées (Fig. 1B, P) et dans
cecasiln’y aurait guere d’hésitation: le navire de Gazi aurait été doté d’'un veritable
éperon. Toutefois, méme tel qu’il se présente, I’hypothése selon laquelle la
projection serait un éperon ne peut étre exclue.

L’évolution qui se situe au plus tard vers 1050 vise précisément I'adjonction
delélément X, ce qui aboutit 2 la silhouette bien connue de 'épogue géomeétrique,
celle d’une courbe continue de la pointe de I'eperon au sommet de I'étrave.

C'est ici 'endroit de se poser la question: pourquoi I'éperon? En effet, un
navire tel celui de Kynos, datant de lafin de I'Age du Bronze (il est attribué ai'HR
INC) (Fig. 2) est certes un navire de guerre, mais uniguement en raison de son
“chargement” de guerriers dont témoigne la rangée de boucliers; on voit fort bien
untel navire se livrer adiverses opérations guerriéres, tels des raids et des pillages
a terre et a I'abordage, mais dépourvu d’eperon, il ne peut compter que sur les
armes et la bravoure des soldats {ou pirates) embarqués. Un tel navire convient
parfaitement a 'exercice de la piraterie, d’autant plus que son aspect général est
celui d’'un navire marchand et qu’il pouvait, jusqu’a la derniére minute, se faire
passer comme tel auprés d'une future proie sans défense: un éperon est inutile
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pour cette activité, puisqu’il vise a la destruction de I'adversaire, alors que la
piraterie n’est lucrative que si elle permet de s’emparer d’'un navire et de sa
cargaison intacts - et de ses passagers aussi indemnes que possible: le tout
pouvait étre utilisé ou vendu'o. L’éperon suppose donc 'existence de flottes
destinées & la guerre navale proprement dite, et, par conséquent, de groupes
sociaux fortement organisés et déterminés a éliminer la puissance navale de
groupes adverses similaires - ou a se défendre contre eux. La fonction de 'éperon
étant ainsi définie, un examen attentif du navire peint sur un vase géométrique
de Khaniale Tekke s'impose (Fig. 3): il aboutit aux conclusions suivantes:

1.

Il est évident que ce navire “descend” de celui de Gazi; la “figure de
proue” a éte totalement supprimée, un chateau de proue (déja présent
sur le navire de Tragana (HR Il C)11) a été ajouté et la projection de la
quille, tres éllongée, est devenue un véritable éperon:ici, I"élément X”
a eté ajoute.

Remarquablement long, cet éperon devait, en depit du renforcement
d{ a son epaisseur, étre fragile; par ailleurs, il existait, pour le vaisseau
qui le portait, un autre danger que la rupture de 'éperon: celui, en cas
de choc, de voir le navire attaqué basculer violemment vers son agresseur,
donttoute la partie antérieure ferait un plongeon, au risque de chavirer12.
C’esticique devait, sans doute, intervenir fe proembolon inférieur (Fig.
3, B), d'une forme unique: celle d'un tampon, ou d’un butoir. On ne peut
qu'admirer la perspicacité de A. Cartault, qui écrivaiten 1881, a propos
de fa fonction du proembolon de I'époque classique: “le TipoeuBoAiov
avait a la fois pour fonction de compléter I'oeuvre de destruction (de
I'éperon) en fracassant les parties hautes du vaisseau attaque etd’arréter
le navire dans son élan une fois le coup d'éperon porté”13. Au vrai, fe
réle que jattribue ici au proembolon inférieur du navire de Khaniale
Tekke, celui de butoir destiné a arréter le mouvement de basculement
dunavire agressé n’est pas exactement celui que lui attribuait Cartault,
mais il serrait la vérité de tres prés; et je crois qu’ a’époque classique,
le proembolon remplissait les deux fonctions bien apergues par Cartault,
plus celle de butoir contre le chavirement du navire ennemi. Le réle du
proembolon supérieur, sur le navire Khaniale Tekke, qui a exactement
laméme forme que le proembolon inférieur, pouvait jouer un rle identique
a I'égard des superstructures du navire attaqueé, bien que celles-ci, a
I'exception du mét, aient d étre peu considérables; il est possible qu'il
existait, en réalité, deux proembola juxtaposés, I'un a bébord, Y'autre a

33



LUCIEN BASCH TROPIS IV

tribord, représentes par convention I'un au-dessus de l'autre.

L’éperon a I'époque géométrique.

L’eperon strictement horizontal de Khaniale Tekke se retrouve dans les
peintures décorant la céramique attique, parfois sans proembola (Fig. 4). Un
exemplaire particulierementintéressant, parce qu’il peut étre assez précisement
daté des environs de 775, a été recemment découvert sur le site corinthien de
Cromyon (I’ oenochoé est une importation attique) (Fig. 5)14. A premiére vue,
I'éperon semble recourbe franchement vers le haut, mais un examen attentif
demontre qu’une telle courbe esttrésimprobable. En effet, 'oenochoé estdécorée
de cercles clairs concentriques qui se détachent sur un fond noir et d’'une métope
quidevrait logiguement étre rectangulaire, mais qui, “entrainée” par le mouvement
circulaire géneéral de la décoration, est trapézoidale - avec une base arrondie en
parallele avec les cercles clairs (Fig. 6). Or c’est dans cette métope que s'inscrit
le navire de la Fig. 5. On voit donc qu’en raison du style décoratif, la silhouette du
navire lui-méme est deformée en forme de croissant: la quille, jusqu’ a la pointe
de I'éperon, est pratiquement paralléle au bord inférieur de la métope, donc,
horizontale dans la réalité. On notera la présence, unique dans la peinture
geometrique attique, de deux vigoureux proembola, version probablement simplifiée
de ceux du navire Khaniale Tekke, ce qui atteste la continuité dans {’évolution de
{’architecture navale grecque au cours du 8e s. L’'epoque géomeétrique connait
cependant deux autres formes d’éperon.

1. Al'epoque de {’“école du Dipylon”, vers le milieu du 8e s., on apercoit des
eperons franchement recourbés vers le haut: on ne constate plus le parallélisme
de I'éperon avec la base de la zone décorée (Fig. 7 et 8). ll est beaucoup plus
difficile ici que dans le cas du navire de Khaniale Tekke de définir I emplacement
de laligne de flottaison - qui détermine celui de I'éperon - mais il est évident que
le coup porté par un tel éperon “releve” ne portait plus sur la partie la plus basse
des oeuvres vives; il me semble que le choc devait se produire peu au-dessous
de la ligne de flottaison. Un tel choc évitait en grande partie le basculement du
navire ennemi, ce qui - peut - étre - explique la rareté du proembolon a I'’époque
géomeétrique, son utilité étant devenue problématiquets.

2. L’'éperon recourbé devait présenter un facheuxinconvénient, quin’avait
pas ete entierement compensé par sa pointe aigue et effilée - précisément en
raison de la fragilite inhérente a une telle forme. Il n’est pas du tout surprenant
que les Grecs aient introduit, vers la fin du 8e s., une innovation capitale dans
I'histoire de I'éperon: on voit apparaitre, vers 725 environ, des navires de guerre
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attiques - notamment sur un bandeau d'or découvert & Athénes - dont I'extremité
('éperon) n’était plus pointue, mais comme “tranchée” de fagon verticale (Fig. 9
et 10)6,

Untel type d’éperon devait présenter sur les deux types précédents (pointe
horizontale et pointe recourbée) plusieurs avantages:

- I'extrémité était beaucoup moins fragile;
- il ne risquait pas (ou moins) de rester fiché dans la coque adverse;

- il frappait d’ un seul coup non un point precis de cette coque, mais toute
une zone des oeuvres vives; le but visé au moyen d’ un tel éperon ne pouvait plus
étre de percer violemment un trou dans la coque agressée, mais de defoncer sur
une surface plus ou moins étendue des bordages assemblés atenons et mortaises
(ou par ligatures) et de provoquer ainsi une voie d'eau irréparable au cours de
I'action.

Ce type d’éperon “a lame verticale” fut une invention capitale, dont on n’a
peut-étre pas percu suffisamment l'importance, mais dont on verra I'immense
succes en Grece.

Les deux formes {éperon a pointe et éperon “a lame verticale”) semblent
avoir longtemps coexisté: on constate une étrave du second type dés le deuxiéme
quart du 8e s. sur une fibule en or du British Museum'7, mais on voit I'éperon a
pointe persister sur des fibules “béotiennes” de la premiére moitie du 7e s18.:

L’éperon en Gréce a I’époque archaique

Jusqu'ici, les représentations, toutes en silhouettes, ne permettent pas de
trancher avec certitude la question de savoir si I'éperon ou sa pointe seulement
recevaient un revétement metallique (ce qui, pour des raisons pratiques, parait
cependant probable). Deux images du 7e s. montrent gu'il en etait en tout cas
ainsi a cette époque.

La premiére est une fibule datée de 700 (ou peu apres) (Fig. 11): il s’agit
d’'un éperon aforme de lame bien caractéristique;lamaniére dontl'artiste agravé
son image, trés différente de celle employée pour traiter la cogue, ne permet
guére de douter deI'existence d’'un revétement meétallique. On en douteraencore
moins en considérant un graffito de Théra, attribuable a la méme époque (Fig.
12), montrant une coque surmontée d’'un casque’s. Non seulement le revétement
estici particulierement bien visible, mais le graffito (en fait, une gravure rupestre,
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profondément gravee dans le rocher) semble avoir été 'oeuvre d'un “artiste” ayant
eu pour but de mettre en relief ce revétement, qui recouvre a la fois I'extrémité
de laquille formant I'éperon et la partie inferieure de I'étrave, preuve, s'il en fallait,
que ces deux éléments étaient étroitement lies pour former I'éperon proprement
dit. Ici, on ne peut douter un instant qu’il était situé complétement sous le niveau
de la flottaison (le navire est évidemment figuré jusqu’a la quille) et destiné a
frapper profondement sous I'eau2o.

L’existence d’un revétement métallique - évidemment du bronze - au 6e
siécle dans l'univers grec ne pose plus aucun probléme: tous les Grecs, du Nord
- en Macédoine (Fig. 13) - au Sud - a Karnak (Fig. 14) adoptent, pour “orner”
I'éperon de leurs navires de guerre une téte de sanglier recouvrant I'éperon21.
Cet éperon si caracteéristique doit étre examiné sous divers angles.

1. La forme de son extrémité. Les meilleures représentations, a cet égard,
sont les plus “caricaturales”, ¢c’est-a-dire celles qui insistent sur cet aspect: on
peuty voir le triomphe de I'“éperon-lame”, que ce soiten Béotie (Fig. 15 et 16) ou
a Corinthe (Fig. 17). Dansl'iconographie “artistique”, I'“éperon-pointe” adisparu.

2. Sa structure. Il faut ici insister sur un point tres important: le revétement
de bronze en forme de téte de sanglier recouvre, comme sur le graffito de Thera
(Fig. 12), mais plus complétement, I'extrémité de la quille et la base de I'étrave,
mais les préceintes ne sont jamais directement reliées a I'éperon. Pourtant I'une
au moins de ces préceintes, la préceinte inférieure, est bien visible sur la quasi-
totalite des representations de navires a éperon en forme de téte de sanglier; on
ne la verra jamais mieux que sur les deux navires de guerre de la coupe B 436 du
British Museum (Fig. 18). Untel éperon devait nécessairement étre a peine moins
fragile que les précédents; voila qui explique pourquoi a la bataille navale d’Alalia,
vers 535, une flotte phocéenne de soixante navires, victorieuse d’'une escadre
étrusco-punique, perdit quarante batiments, les vingt survivants étant mis hors
service parce que leur éperon était faussé (preuve qu'il avait éteé utilisé) (Hérodote,
I, 166).

3. Son emplacement. Les trées nombreuses représentations que nous
posseédons de ce type d’éperon le montrent tant6t

-emerge22;
-immergezs;

-au niveau de la flottaison24,
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il faut, pour déterminer 'emplacement exact, tenir compte du fait que les
peintres de vases, désireux de montrer une téte de sanglier, ne pouvaient que
souhaiter la représenter tout entiére, facteur susceptible de fausser la valeur
documentaire de cette iconographie: il est évident que les peintres devaient avoir
tendance a préférer la version “émergée” a la version “immergée”. L’ensemble
de cesimagestend afaire croire que la lame verticale devait frapper tres légéerement
au-dessous du niveau de la flottaison; cette maniére d’ éperonner entraine un
moindre risque de basculement du navire-victime vers le navire éperonneur et
elle rendait inutile, ou presque, I'emploi de “proembola-butoirs”. Et de fait, on
n'observe que tres exceptionnellement des proembola au 6e s.25.

4. Pourquoi une téte de sanglier?

Edgar Poe écrivait, dans The Purloined letter: “These (large characters),
like overlargerly lettered signs and placards of the street, escape observations
by dint of being excessively obvious™6. Cette observation est, ici, tout a fait justifiée.
Eneffet, personne, amaconnaissance, nes’est jamais pose laquestion de savoir
pourquoi, brusquement et toutes ensemble, les cités de la Grece adoptent pour
leurs éperons une téte de sanglier, alors que les traditions de construction navale
n’étaient vraisemblablement pas toutes identiques?7. Je n’aurais pas songé ace
probléme si M. Paul Forsythe Johnston, dans son livre Ship and Boat Models in
Ancient Greece (Annapolis, 1985), n’avait pas écrit, a titre d’hypothese, qu'une
base de statue archaique, de forme triangulaire et datant de la fin du 7e s.,
conservée au Musée de Délos, aurait pu representer une proue de navire?s. L’angle
“antérieur” (celui qui fait face au spectateur) est orné d’'une téte de bélier, les deux
autres d'une téte de Gorgone; sa forme ne ressemble en rien a une proue de
navire et ce petitmonument doit, a mon avis, étre écarté de I'iconographie navale.
Oriln’existe pas de représentation d'éperond’un navire grecd’epoque archaique
en forme de bélier, le sanglier ayant un monopole. Cependant, alaréflexion, une
téte de belier n'aurait-elle pas éteé infiniment plus logique a la proue d’'un navire
éperonneur qu’une téte de sanglier? La réponse est évidemment affirmative, du
moins & premiére vue, et sansI'hypothése émise par M. Paul Forsythe Johnston,
je doute que le probleme eut été posé22. Lorsqu’un engin est congu en vue de
percer violemment une paroi résistante et que 'on veut, par une métaphore
imagee, lui donner le nom d’'un animal, ¢’est tout naturellement au bélier que l'on
songe. Dans I'Antiquité, 'arme de siége destinée a ébranler les murailles des
fortifications était, tout naturellement, appelée “bélier” (krios en grec, aries en
latin). Le Musée d’'Olympie conserve un tel engin, ou du moins son extrémité de
bronze, danslaguelle venait s'encastrer une poutre de bois, datant de lapremiére
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moitie du 5e s. av. J.-C. (Fig. 19, A,B); ce krios est d'ailleurs orné d’une téte de
bélier: un ornement “parlant”. On noteraque Féperon (naval) se nomme également
“belier” en anglais (ram), en néerlandais (ram), et en allemand (rammsporn). Le
“bélier naval” agissant aussi par percussion, rien n'et été plus normal que de
voir 'extrémité de laproue porter une téte de bélier. L’explication de cette singularité
devrait-elle étre trouvée dans le domaine de la mythologie ou des superstitions
maritimes? Ceci me parait exclu: si certains animaux, tel le cheval, favori de
Poséidon, oula corneille de mer, chére a Athénaso ont des connexions maritimes
evidentes, le sanglier, pas plus quele betier d'ailleurs, n' en aaucune. D. Wachsmuth,
dans sa these monumentale sur les croyances maritimes de I'Antiquité (1967)
semble avoir été embarrassé par cette question: il cite un fragment de Sophocle
associant le sanglier & Arés3', mais le dieu de la guerre n'a pas de lien particulier
avec la mer. L’association du sanglier avec la férocité de la guerre est d’ailleurs
loin d’étre évidente: on retrouve le bélier, et non le sanglier, comme ornement du
casque de bronze no B 4667 (6e s.) du Musée d'Olympies2 et de celui que porte
le célébre buste de guerrier dit “buste de Léonidas” du Musée de Sparte.

L'usage de la téte de sanglier comme éperon naval s'étendait fort loin dans
le monde grec: jusqu’a Phaselis, en Lycie, dontles monnaies ont eu laparticularité
d’étre les seules dans le monde hellénique dont les deux faces représentent une
partie d’'un vaisseau de guerre: une proue sur une face, une poupe sur l'autre.
Sur les monnaies antérieures a 467/66, date a laguelle Phaseiis fut intégréee ala
premiere confédération athénienne, le type de laproue estceluid'un navire atéte
de sanglier (Fig. 20, A et B), mais ici c’est le navire tout entier qui est assimilé a
I'animal. On distingue en effet, dans ces deux exemples, les pattes anterieures
du sanglier dans l'attitude caractéristique de la charge (pattes gqui n'existaient
évidemment pas sur le navire réel!); sur la Fig. 20, B, la fusion de I'animal et du -
navire n‘'est méme pas compléte: I'oeil du premier est distinct de I'oculus qui
appartient en propre au navire, ll est clair que f'intention du graveur des monnaies
archaiques de Phaselis (monnaies encore émises au cours du premier quart du
5e s.) était de montrer un navire doté d’un éperon en train de charger alamaniére
du sanglier. Or la maniére de charger d’'un sanglier est trés différente de celle du
bélier, qui fonce téte baissée, droit devant lui, suivant une trajectoire rectiligne:
le choc est regu par la victime de maniére horizontale, de méme que le krios ou
I'aries frappait un mur. Quant au sanglier, voici ce qu’en eécritun expert: il “cherche
a déchirer 'ennemi a coups de boutoir et de défenses en frappant obliquement
de bas en haut (souligné par moi)..."3* - ce qu’aucun chasseur ne démentira.

Etait-il utile gu'un navire a éperon attaquat a la maniére d'un sanglier, c’est-
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a-dire en faisant plonger son éperon au moment d’aborder son adversaire, pour
le relever au moment du choc? Certainement, puisque I'histoire de I'éperon, telle
que je viens de I'esquisser, fait clairement apparaitre une continuelle hesitation
des constructeurs grecs quant a 'emplacement idéal de I'éperon; vers le milieu
du 7es. encore, on trouve, a peu prés contemporains, I'éperon destiné a frapper
a la base de la coque (Fig. 13) et, a Samos, sur un ex-voto de bois, un éperon
bien plus releve (Fig. 21}; un navire a éperon “réglable”, donc susceptible de
frapper les ceuvres vives en divers endroits en profondeur (toujours une zone
relativement étendue: I'éperon a téte de sanglier appartenait a la familie des
éperons-lames) et par conséquent susceptible d’adopter la technique d’assaut
du sanglier, fournissait évidemment une solution, méme imparfaite, de ce probléeme.

Sicette tactique était souhaitable et utile, était-elle pour autant techniquement
réalisable? Il existe a cet égard des témoignages difficiles aréfuter. Jean Zonaras,
ecrivain ecclésiastique byzantin et dignitaire a la cour d’Alexis Comnéne, avant
de se faire moine au Mont Athos ou il mourut vers 1130, passe pour avoir été un
modele de science historique en raison des Annales fondées surdes écrits disparus
d’auteurs de I'Antiquité, ce quirend les siens d’autant plus précieux. Sur labase
d'une Histoire de Rome, perdue, de Dion Cassius, il écritqu’en 247 av. J.-C. une
flotte romaine fut piegée dans le port d’Hippone par les habitants du lieu, qui
tendirent une chaine au travers de 'embouchure du port; les navires romains
foncérent sur la chaine et lorsque leur éperon était sur le point de s’y empétrer,
une partie de I'équipage qui se trouvait sur le pont se massa vers la poupe; les
poues, allégées, se souleverent et franchirent la chaine; aussitdt, les équipages
se massérent sur I'avant et les poupes, cette fois, s’élevérent; le piege fut ainsi
déjouéss, Quarante-six ans plus tard, a la bataille de Chios (201), les Rhodiens,
alliés a Attale de Pergame contre laflotte de Philippe V de Macédoine, employerent
une technique similaire: “... les lemboi (macédoniens) fongaient tantét sur les
rames (des navires rhodiens), tantdt sur leurs proues et parfois aussi sur leurs
poupes, paralysant ainsi les officiers pilotes et les rameurs. Pour les attagues de
front, les Rhodiens avaient mis au point un procédé ingenieux. lis faisaient piquer
de l'avant leurs navires, en sorte qu'ils recevaient les coups au-dessus de laligne
de flottaison, tandis gu'ils touchaient leurs adversaires au-dessous, ouvrant ainsi
dans leurs coques des breches irréparables”ss. Il me parait qu'il convient de mettre
en lumiére le mot “procédé”: TL Texvikdv, qui désigne “ce qui constitue un art
habile”. I me parait aussi résulter du texte de Polybe que I'exercice d’un tel
“‘procédé” parles navires rhodiens de maniére simultanee, et nonindividuelle, ne
peut avoir éte improviseé sur le thééatre du combat - precisément pour cette raison.
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On peut aisément se representer 'envoi par I'amiral ou le chef d’escadre rhodien
d’'un signal “no 327, signifiant 'ordre de procéder a 'enfoncement des proues.
Cette déduction est fortifiée par la suite du texte de Polybe: “Mais, en'occurence,
ils (les Rhodiens) recouraient rarement (oriaviwg) a ce proceéde, car ils s’efforgaient,
d’'une maniére générale, d’éviter les abordages, a cause de la vaillance dont
faisaient preuve les soldats maceédoniens postés sur les ponts dans les combats
corps acorps”¥. “Rarement”, sans doute, mais I'emploi méme de ce mot signifie
nécessairement qu'il figurait parmi les cas de figure envisagés par ' Amirauté
rhodienne, dans une espéce de manuel ou devait se trouver cette manoeuvre
sous la rubrique “a n’employer que de maniere exceptionnelle”. L'important est
gue nous tenons ici la preuve, non seulement du fait que le procéde fut employé
a la bataille de Chios, mais que ce procédeé était bien connu et partaitement
réalisable.

Comment? Sil'on référe a 'incident d’'Hippone, rapporté par Dion Cassius
et Zonaras a sa suite, par un déplacement d’'une partie de I'equipage. ll me parait
difficile de croire que c’est & cetie technique que les Rhodiens eurent recours a
Chios: les flottes de Rhodes et de Pergame réunies comptaient soixante-cing
vaisseaux cataphractes (y compris un certains nombre de navires venant de
Byzance), de neuf trihémiolies et de trois triéresss: donc, les vaisseaux “lourds”
etaient largement majoritaires; on sait d'ailleurs par diverses sources que les
Rhodiens etaient spécialistes des tétréres et des pentéres. On ne sait
malheureusement que peu de choses au sujet de ces batiments, mais on peut
se demander, avec une certaine dose de doute, s'il suffisait du déplacementd’'une
partie des soldats embarqués sur le pont pour obtenir le plongeon de la proue.
Mais un autre procedé me semble pouvoir avoir éte utilise.

Dans une étude consacrée aux bisquines (bateaux de péche de Bretagne
adeux ou trois mats) un passage est consacré aux régates qui opposaient celles
de Cancale a celles de Granvilie, a la fin du siecle dernier et au début du nétre:
“Les coques étaient soigneusement poncées, les voiles judicieusement choisies...
Paradoxalement, c’était ce jour-la aussi que I'équipage etait le plus nombreux:
douze hommes3?. C’est qu’il fallait manoeuvrer vivement, et surtout déplacer sans
cesse e lestembarqué, constitué d’'une cinquantaine de sacs de sable de cinquante
kilos™o0. Sidouze hommes, ou plus exactement une partie d’ entre eux, suffisaient
amodifier grace a la manipulation de sacs de sable d'un poids judicieux (a la fois
parce que leur transport n'excédait pas les forces humaines et parce qu’'un tel
poids permetiait d'agir “en delicatesse”, selon les nécessités) I'assiette d'une
bisquine, je crois que I'équipage d’'un navire cataphracte (tétrere ou pentere),
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tellement plus nombreux, pouvait aisément se livrer @ une manoeuvre similaire:
I'éperon classique frappait probablement au voisinage de la flottaison, et, on I'a
vu, tel était aussi le cas de I'éperon a téte de sanglier. il suffisait donc de faire
varier de peu un certain nombre de sacs de sable embarqués, afondde cale, pour
faire plonger 'éperon, puis de le redresser.

Une telle technique était sans aucun doute a la portée des constructeurs de
navires a éperons en forme de téte de sanglier, et je ne puis voir ailleurs la raison
de I'usage généralisé de cet embléme.

L’éperon classique

Nul ne peut dire actuellement ou ni a quelle date il fut inventé. Il vaut d’étre
noté que sur la seule représentation d' un navire complet dans la peinture de
vases a figures rouges sur fond noir, le stamnos E 440 du British Museum, vers
5004, la téte de sanglier a disparu pour faire place a un simple éperon a lame
verticale, déja bien connu, et non a I'éperon classique. Celui-ci n” apparait pour
premiére fois dans I'iconographie que vers 400, sur la stéle dite de Démocléidés
(Fig. 22). Le navire qui, ici, le porte ne peut avoir été gu'une triere, mais rien
n'interdit de croire que I'éperon classique, si perfectionné, ait été inventé en méme
temps que la triere elle-méme, et pour elle42,

lIn’est pas question de décrire ici cette coiffe de bronze qui couvrait un massif
de bois d'une extréme complexité*3, mais je soulignerai deux de ses particularités.

1. Son aspect. |l parait, a premiére vue, complétement neuf, sans rapport
avec les formes d’éperon vusjusqu’ici. Enréalite, cet aspect sifrappant est certes
un perfectionnement, spectaculaire, mais c’est peut-étre sa caractéristique la
moins révolutionnaire: il s'agit, en fait, d’'une amélioration de I'“éperon-lame”. La
lame verticale est toujours présente, maisil lui a été ajouté trois lames horizontales
(Fig. 23). On a vu que I'avantage, & I'époque géomeétrique, de I'éperon-lame sur
I'éperon-pointe était de disloquer toute une zone de bordages au lieu de percer
un endroit précis; 'adjonction a lalame verticale de trois lames horizontales avait
pour effet d’augmenter considérablement la surface de la zone frappée:
perfectionnement, donc, mais non révolution.

2. Sa structure. C’est elle qui est révolutionnaire. En 1975, avais expose
gue, d’aprés I'iconographie, la force de cet éperon provenait de ce qu’il s’appuyait
sur les préceintes du batiment, ce qui ne fut jamais le cas auparavant, de telle
sorte que le choc n'était pas absorbé par une partie de lacoque (I'ensemble formé
par I'extrémité de la quille et la partie inférieure de 'étrave), mais par la coque
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toute entiere+. Cette analyse a été confirmée pleinement par'’examen de I'éperon
d’'Athlit+s; le rdle capital joué par les préceintes est bien mis en lumiere du fait que
leur mise en place définitive, sur le chantier, précédait méme celle de I'étrave2s,
dont le role devenait relativement secondaire.

Le succes de cet éperon fut tel qu’il fut adopté par toutes les flottes de
Méditerranée jusqu’a la premiére moitié du ler siecle de notre ére, sur tous les
grands navires de guerre, qu'ils fussent grecs, ptolémaiques, puniques cu romains.

Onletrouve, parexemple, sur'hyper-galere qu’était I'lsis+?, alors que, n’étant
appuyé sur aucune préceinte, il n’était probablement plus gu’un ‘status symbol’,
mais, comme tel, indispensable.

Voila ce qu'enseigne l'iconographie “officielle”, c'est-a-dire certains monuments
et peintures et, surtout, les monnaies. Mais l'iconographie “officielle” ne s'est
jamais intéressée qu’aux navires importants, les trieres etles batimentsd'unrang
surérieur. Qu'en était-ildes navires d’'un rang moins élevés que latriére? Etaient-
ils aussi pourvus de 'éperon classique?

Mais les trieres n’auraient-elles pas, aux 5e et 4e s., chasse des mers les
navires d’'un rang moindre? C’est I'impression gue peut laisser la lecture de
Thucydide et de Xénophon: pendant la guerre du Péloponnése, les trieres
athéniennes n’étaient pas seulement des navires de ligne, elles jouaient aussi,
par exemple, le role de porteurs de dépéches. Mais on note une apparition des
triacontores (navires a quinze rames par bord, connus depuis plusieurs siecles)
dans les listes de la marine de guerre athénienne a partir de I'année 330/29 4.

D’aussi modestes batiments, réapparaissant au moment ou des tétréres et
des penteres commencent aussi a figurer dans listes navales d'Athénes, ne
peuvent avoir eu un rdle en premiére ligne: c’étaient évidemment des éclaireurs,
des porteurs de dépéches ou des transports de troupes rapides+9.

Enfait, des triacontores étaient déja utilisées dans le monde grec avant leur
incorporation sur les listes officielles de la marine athénienne: Polyen relate (lil,
9.63) que I'Athénien lphicrate commandait une centaine de triacontores pour
opérer des razzias sur des regions cotiéres. Iphicrate fut une espéce de condottiere
au service d'Athénes de 390 a 386, en Thrace et en Syrie entre 386 et 373, puis
anouveau au service d’Athénes entre 373 et 355; la date des evénements rapportés
par Polyen n’est malheureusement pas connue, mais il est intéressant de noter
que ces petits batiments, qui devaient déja exister a I'époque homérique, étaient
encore employés au 4e s. comme navires corsaires ou pirates avant leur adoption
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dans une “flotte d’Etat”, celle de 'Etat athénien. On verra ce phénomeéne se
reproduire régulierement a I'époque hellénistique.

Aucun document du 4e s. ne permet d’affirmer qu'ils étaient armés d’'un
éperon, ni, dans P'affirmative, quelle était la forme de cet éperon.

L’époque hellénistique.

A partir du 3e s., le réle des navires d’'un rang inférieur a la triere s’accroit
considerablement, de méme d'ailleurs que celui des rangs supérieurs, ce quime
parait traduire une plus grande diversification des fonctions dévolues aux marines
de guerre en géneéral. |l est frappant de constater que la quasi-totalité de ces
petites unités avaient pour origine un type de navire utilisé par des pirates. En
voici trois des principaux.

1. Le lembos. Ce petit navire, inventé par les pirates, fort actifs, d’lilyrieso
prit rang dans ies flottes de Syrie, de Macédoine, de Sparte et de Romes'.

2. La liburne. Cet autre type de batiment léger, créé par les pirates de
Dalmatie, était probablement voisin du précédent, dontil n'était sans doutequ’une
variante. Sondestin fut cependant, tres différent: laliburne connut, sous 'Empire
romain, une faveur extraordinaire, ainsi qu’ on le verra plus loin. Comme I'écrit L.
Casson, “the earliest certain mention of liburnians is at the battle of Naulochus in
36B.C.,butthereis noreason why they could not have beenin use longbefore™sz,
d’autant plus que le cousin de la liburne, le lembos, était depuis longtemps en
service dans la flotte romaine.

3. Le myoparon. Son origine géographique est incertaine, mais il est s(r
que ce type était extrémement prisé par les piratess. Comme les deux précédents,
it fut souvent intégré dans des “flottes d’ Etat”, en particulier celles de Rome et
de Carthages-.

Ces navires présentent des traits communs.

1. Caracteristiques genérales.

Cequifrappe d'abord, d'aprés les sources littéraires (pratiquement les seules
dont nous disposions) est, dans chaque catégorie, I'extréme diversité des types:
le nombre des rames, par exemple, lorsqu’il est mentionné, est souvent trés
différent et on en trouve aussi bien & un qu’a deux rangs de rames?®. |l est fort
possible que les caractéristiques d’origine des navires de pirates qu’ils étaient
furent modifiées, notamment dans le sens de I'uniformité, en raison des besoins
des “flottes d’Etat”, en particulier celles de Rome et de Carthage. Toutefois, ils

43



LUCIEN BASCH TROPIS IV

ne semble pas gu'ils aient, a I'origine, été pontés: ils n'ont donc jamais cesseé,
guelles que fussent les modifications ultérieures, d’étre des navires légers.

2. Leur usage.

Lui aussi fut trés divers. Des lemboi furent utilisés par les Romains comme
éclaireurs du gros de leur flottess. s furent aussi utilisés comme transports de
troupes rapides: en 216, Philippe V de Macédoine fit construire en lllyrie cent
lemboi dans ce but, selon ce que rapporte Polybe (5. 109). L’historien ajoute que
cette flotte (ou une partie de celle-ci) prit la fuite en apprenant I'arrivée d’une
escadre romaine forte de dix quinquéremes, alors qu’elle aurait pu “selon toute
vraisemblance™ capturer ces dix navires (Polybe, 5.110), ce qui démontre bien
que ces lemboi, congus comme transports rapides, pouvaient vaincre des navires
de ligne, a la condition toutefois de disposer de I'avantage décisif du nombres?,
Detoute fagon, que ce soit comme navires pirates, transports rapides, éclaireurs
ou navires de combat légers dans des “flottes d’Etat”, la caractéristigue commune
des lemboi, des liburnes et des myoparones était, avant tout, d’ étre rapides et
manoeuvrants. Jamais ils ne sont signalés comme remarquables par leur “force
de frappe”.

3. L’éperon.

Il et été surprenant que des navires de guerre antiques eussent éte
comletement dépourvus d’eperon et il est clair, d’apres le récit de Polybe (16, 1-
9) que les lemboi de Philippe V, & la bataille de Chios (201) en étaient dotés. Mais
cet éperon était-il I'éperon classique? Rien ne permet de I'affirmer dans ce cas
précis, ni, d’'une maniére generale, pour les trois types de navires de pirates
examinés ici, du moins d'aprés les sources écrites. Avant de recourir al'iconographie,
deux remarques s'imposent.

A. L'étude approfondie de I'eperon d’ Athlit par L. Casson et J. Steffyss a fait
apparaitre gu’'a coteé de ses grands avantages, il devait nécessairement présenter
un inconveénient: son colt et la nécessité, pour le produire - et pour produire les
navires qui le portaient - d’'une importante infrastructure; seuls des états riches
et organisés pouvaient s'offrir en grands nombres des navires exigeant une main
d'oeuvre trés qualifiee en grande quantité et d'importantes ressources naturelles,
notammentdiverses essencesde bois. Ortel n’était généralement pas le cas des
pirates dalmates ou illyriens. '

B. L. Casson a fait une trés importante constatation: il existait, aux cotés de
lemboi armes d’'un éperon, d’autres qui en étaient dépourvusse. Or, grace aux
etudes de J.R. Steffy, il est devenu absolument évident gue toute la structure
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d’'un navire porteur d’'un éperon classique était conditionnée par I'existence de
cet éperon. En d’autres termes, il est parfaitement absurde d'imaginer qu’un te!
navire ait pu figurer dans une flotte sans éperon, ce qui n’était nullement le cas
du lembos, qui pouvait en étre dépourvu. Ces deux observations, réunies,
permettent de douter fortement que I'éperon des “navires légers” ait été I'éperon
classique; celui-ci n’aurait donc pas éte aussi omniprésent que l'iconographie
permettrait de le penser. Une telle hypothése, qui cessera d’en étre une pour
devenir une certitude apres 'examen qui va suivre de quelques documents, nait
d'ailleurs du bon sens: I'histoire de I'éperon ne parait étre linéaire, ou plutét: ne
peut étre suivie que de maniére linéaire, gu’en raison de I'existence de documents
artistiques émanant généralement de cités, d’états ou de confédérations qui
disposaient de forces navales: voila qui nous permet de suivre I'évolution de
I'éperon en Attique, a Corinthe, en Béotie, en Phénicie, a Carthage ou dans le
monde romain. Mais il est tout a fait certain que la piraterie, fort en honneur a
F'époque homérique, n’avait jamais cessé d'exister, méme lorsque Athénes,
devenue puissanceimpériale au 5e s. en mer Egée, tentad'y extirper la piraterie:
elle n’y parvint jamais complétementsc et d’ailleurs Isocrate, écrivant en 380, se
plaint que les mers sont infestées de piratess!. Toutefois, les actions anti-pirates
d'Athénes et d'autres cités soucieuses de protéger leur commerce maritime au
5e s. durent avoir des répercussions sur I'architecture navale des navires des
pirates: il ne pouvait étre question de grands navires, pareils a ceux qui équiperont
au lers. av. J.-C. les redoutables flottes de pirates de Cilicie; les pirates, au 5e
s., et probablement encore au 4e, devaient étre réduits a la construction
d’embarcations modestes, tout chantier quelque peu important étant susceptible
d’étre repére et détruit par les flottes qui tentaient d’assurer la police des mers.
On avu que I'éperon n’était pas du tout indispensable a I'exercice de la piraterie,
tant gu’il s’agissait d’aborder, afin de le piller, le navire convoité, et il me parait
certain que de simples barques embarquant des malandrins décidés pouvaient
suffire a maitriser un navire isolé et encalminé. Toutefois, un éperon présentait
quand méme une double utilité: en premier lieu, son effet hydrodynamique (a
largeur egale, une plus grande longueur a la flottaison ne pouvait que favoriser
la vitesse du navire) et en second lieu, un éperon méme trés inférieur en qualité
al’éperon classique (mais ne nécessitant pas la structure complexe qu’il exigeait
absolument) pouvait, en cas de rencontre avec un navire de guerre “régulier”,
servir d’argument dissuasif. Ces quelques considérations démontrent qu’une
histoire “linéaire” de I'éperon serait fallacieuse et que I'éperon dont les pirates
d’lllyrie, de Dalmatie ou d’ailleurs équipaient leurs navires était sans doute soit
fort proche de ceux des époques geometrique et archaique, soit un modéle de
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leurinvention, forcément simple, faute de disposer de la haute technologie et des
chantiers importants exigés pour la production de I'éperon classique.

Ces réflexions sont confirmées par des témoignages iconographiques peu
nombreux (on a vu les raisons de cette rareté), mais décisifs.

10Lorsque les Romains, en 229, accordeérent leur protection a Dyrrhachium,
enlllyrie (actuellement Durres - Durazzo, enitalien - dans I'actuelle (1991) Albanie),
véritable nid de pirates, ils autorisérent la cité a conserver une certaine autonomie,
sous leur protection et leur surveillance. Cette autonomie, qui subsista jusqu’a
100 av. J.-C. environ, permit a Dyrrhachium de poursuivre I'émission de ses
propres monnaiesé?. L'une de celles-ci présente, au revers, une proue de navire
d’un type complétement inusité dans les autres “représentations officielles” que
sont les monnaies, aux 3e et 2e s. (Fig. 24). Si'image est plutdt grossiére, elle
permet cependant de constater sous le stolos (I'ornement de proue) un éperon
a pointe unique présentant une légére courbure vers le haut. Si les autorités de
Dyrrhachium ont choisi un tel type de proue, il n'y a aucun doute: il ne peut s'agir
que d’un embléme exigé par la fierte nationale: une proueillyrienne caractéristique.
D'ailleurs, un examen comparé des monnaies contemporaines au type de laproue
permet d’atfirmer que si Dyrrhachium avait disposé de navires a éperan classique,
c’est ce type de proue qui aurait éte représenté.

20 Le gymnase de Délos fut construit pendant la premiére moitié du 3e s. et
remanié aprés 166, date alaquelle Athénes exerga a nouveau son autorite, abolie
en 314, sur I'lle. L’abandon de cet édifice semble devoir étre situé en 88, lorsque
Délos fut envahie et en partie detruite par les troupes de Mithridatess. Les graffiti,
trés nombreux, incisés dans les bancs de marbre du gymnase sont sGrement
I'oeuvre de la classe aisée qui frequentait ces lieux: les invocations, souvent
adressées a Apollon et 4 Hermeés, seraient inconcevables sans une évidente
éducation intellectuelles+, Ces graffiti différent complétement de ceux qui,
géneralement anépigraphiquesss, sont'oeuvre de “squatters”, probablement des
soldats et des marins débarqués lors des invasions de Délos en 88 et en 69, graffiti
qui representent frequemment un navire. Parmiles graffitidu gymnase figure un
petit navire, trés soigneusement gravé, vu par babord et portant sur le flanc le
nom “Theodoros” (Fig. 25)s6. || porte un trés long éperon a pointe unique, recourbé
vers le haut. ll est possible que f'auteur du graffito ait poussé jusqu’a la caricature
les particularités de cet éperon, mais on ne caricature que ce qui est caractéristique.
Il est d’autant plus exclu, ici, que la projection a la base de la proue ait été un
taillemer que I'auteur du graffito a soigneusement délimite une zone particuliére
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de la proue (Fig. 26), ce qui ne se justifie que si son aspect extérieur différait du
reste de la cogue: comment ne pas y voir I'indication du revétement métallique
de I'éperon? Il s’agit bien ici d’'une arme, evidemment trés différente de I'éperon
classique et guére différente de celui de I'époque géomeétrique, mais adaptée a
un navire de taille manifestement réduite. La représentation d’aussi humbles
bateaux était bannie de I'“iconographie officielle”.

3. On compte, parmi les graffiti incisés dans les stucs des habitations
déliennes, évoques plus haut, des dizaines de représentations de navires, tant
de commerce que de guerre. Parmi ces derniers, quatre images de navires a
éperon doivent attirer particulierement I'attention.

- Fig. 27,28 et 29. Ces trois éperons appartiennent a la méme famille que
I'éperon du Theodoros, I'eperon-pointe; dans deux cas (Fig. 27 et 28), I'éperon
est surmonté d’'un proembolon. La proue du navire de la Fig. 28 est dessinée de
maniere afaire croire, me semble-t-il, que I'éperon est fait de métal, ou recouvert
de métal. De tels batiments étaient plus petits qu'une triére (ce qui est tout a fait
clair dans le cas du navire de la Fig. 27, a un seul rang de rames). que sont-ce,
sinon des liburnes, des iemboi ou des myoparones?

- Fig. 30:I'undes exemples les plus évidents de la survivance de I'antique
éperon alame verticale, trace avec un soin particulier: 'un des gouvernails latéraux
est plongé dans 'eau, 'autre, celui de babord, est releve, preuve que les deux
gouvernails n’étaient pas forcément en usage de maniére simultanées’.

Une stéle funeraire de Cyzique, du 2e ou du ler s. av. J.-C., au British
Museum (Fig. 31) montre un petit batiment doté du méme éperon-lame, ainsigue
d’un proembolones,

30 Le Musée Archéologique de Rethymnon conserve une lampe en bronze
(No Inv. 150) en forme de navire, longue de 235 mm, trouvée en mer, au large de
Haghia Galini (Créte) (Fig. 32)9. Le lieu de la trouvaille interdit toute datation
précise: I'objet est soit hellénistique, soit romain, ce qui, pour notre propos, n'a
guéred’importance. La premiéere question qui se pose au pointde vue de lavaleur
documentaire de cette lampe est de savoir si, du fait de sa fonction, lareprésentation
du navire a été gravement déformee. A mon avis, la réponse est négative: les
trois orifices de la Fig. 32 b (A, B, C) servent évidemment au passage de I'huile
et de la meche, mais la “plate-forme” dans laquelle sont percés les orifices B et
Cpeut parfaitement avoir existé; la “partie-lampe” a certainement affecté lapartie
hachurée de la Fig. 32 b, ce qui n’affecte pas I'essentiel de la forme du navire, qui
est certainement un “vaisseau long”, comme le montre la proportion longueur /
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largeur de lacogue. Surtout, la quéte (inclinaison vers la poupe de la partie arriere),
si élégante, acheve de donner I'impression d'un léger navire de guerre. On ne
saurait jurer que les formes transversales en V correspondent exactement a la
réalité, mais il aurait été plus pratique pour 'auteur d'aplatir le fond de ia lampe,
pour permettre de I'asseoir horizontalement; il est donc évident que l'auteur de
la lampe a voulu donner I'impression d'un navire propre a fendre les flots et sans
doute cette impression correspond-elle ala réalité. S'agit-il d’'un navire de guerre
de haut rang? Certainement pas: les quelques vestiges de tolets qui subsistent
s’appuient toutes sur le plat-bord: la lampe représente donc un petit batiment,
une monére non pontée, dont I'atout principal n’était pas le mince éperon, mais
sa vitesse.

On voit qu’il est inexact d’affirmer que I'éperon a pointe unique apparait au
cours du 1er s. ap. J.-C. pour remplacer 'éperon classique: il existait, comme le
démontre I'iconographie, depuis le 2e s. av. J.-C. et, dans la réalité, il n'avait
probablement jamais disparu, mais été conservé surdes batiments de guerrede
rang inférieur a la triere et inspiré (ou imité) de navires pirates. Sa fragilité est
évidente, si on le compare a I'éperon classique, mais tel était aussi le cas des
gperons des épogues géomeétrique et archaique, et il ne devait pas étre (ni plus,
ni moins) efficace que ceux-ci.

L’éperon sous 'Empire romain.

La liburne originelle est un petit navire caractéristique de la cbte illyrienne,
dont I'éperon est a pointe unique et dont les capacités d’'agression ne font aucun
doute, mais dont 'emploi dans une “flotte d’Etat”, composeée sous la République
romaine, du3e au 1ers. av. J.-C., principalement de quinquéréemes, fut certainement
celuid’auxiliaires - auxiliaires indispensables, il faut le souligner, mais donton ne
peut pas plus confondre le réle avec celui des “navires de ligne” contemporains
que celui des corvettes et des sloops avec la fonction des vaisseaux au XVllle s.

Qu’en était-il a la bataille d’Actium?

Tres tét, le mérite de la victoire sera attribué aux liburnes de la flotte d’'Octavien:
on trouve un germe de cette version du combat des la publication des Elégies de
Properce, dix ans a peine apres la batailie?o, Cette version serareprise par Tite-
Live, eécrivant a la fin du régne d’Auguste et elle est affirmée clairement par
Plutarque {qui avait eu accés aux Memoires, en grande partie perdus, d’'Auguste),
qui impose I'image d’Antoine fuyant sur une quinquéréme, poursuivi par les
liburnes de son adversaire?!. Le role essentiel d’artisans de la victoire attribue
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aux liburnes grandirajusqu’ ala finde 'Empire: Prudence (348 - v. 415) écritqu’a
Actiumde fragiles navires (qu’ilnomme “phaselis”) ont vaincu la flotte égyptienne
pourvue de rostres?2. Cette légende, la victoire d’Octavien - David sur Antoine -
Goliath, si flatteuse pour le premier, connait son sommetdans 'oeuvre de Végéce,
contemporain de Prudence: il écrit qu'en raison (ergo) du réle principal joué par
les liburnes a Actium, les Empereurs romains, aprés Auguste, construisirentleurs
navires de guerre alaressembance (ou: a la maniere: similitudine), des liburnes
et en leur donnant leur nom (nomine) 73.

Sile réle des liburnes a Actium fut important, il a été démontré qu'il fut loin
d’étre essentiel’s. Ce qui est essentiel est de retenir que selon l'idéologie impériale,
qui ne semble pas avoir ete contestée, la victoire d’Actium, fondatrice de 'auterité
Iégitime du maitre de Rome sur la Méditerranée entiere, fut le résultat de
I'écrasement des lourds et arrogants vaisseaux d’Orient par des navires légers,
agiles et fragiles obéissant au génie d'Octavien. Toutefois, si la version officielle
de la bataille fut legendaire, elle le fut avec une telle force que, en fin de compte,
on constate que Végece a dit vrai:

- quant a I'appelation (nomine): dés Suétone (v. 69-125 ap. J.-C.), il est
clair que “liburne” est devenu rigourement synonyme de “navire de guerre” en
geénéral, y compris des plus grands, puisque cet historien qualifie de “liburniques”
les déceres (“navires a dix rangs de rames”) de Caligula’s; quant a Végeéce, il
appelie “liburnes” des navires a un seul, deux, trois et quatre rangs de rames7s;

- quant a la “similitude”: ici, le probleme est bien plus complexe que celui
de I'appelation: que signifie “construire ala maniére des liburnes” (navires légers
par excellence) des navires aussi différents gu’une monére et une déceére, en
passant par les types intermédiaires? Nul ne peut, faute d’épave d’'un navire de
guerre d’époque impériale, répondre a cette question, mais ici encore I'iconographie
peut fournir des élements de réponse. En effet, & partir du regne de Néron?? les
monnaies impériales montrent des navires dont I'éperon est a pointe unique, le
plus souvent recourbee vers le haut’s, Or nous savons que les monnaies
representent le navire le plus typique de I'Empire, sinon celui de I'empereur lui -
méme. Par ailleurs, les navires de la Colonne Trajane présentent la méme
caractéristique?. Ces faits sont bien connus, mais on a peut-étre moins remarqué
que lapréceinte basse, siintimementliee al'éperon classique, aelle aussidisparu,
ce qui est parfaitement logique, mais en dit long sur la profonde difference de
structure de la coque toute entiére entre les navires impériaux a partir de Néron
etceuxquileur étaient anterieurs. lis’ensuit que la “similitude” signalée par Végece
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etait bien réelle et que les Romains ont abandonné, aprés la bataille d’Actium,
méme pour leurs plus grands batiments de guerre, une structure inventée en
méme temps que la triere grecque pour adopter une structure simplifiée - et, &
certains égards, archaiqueso,

Ce phenomene signifie-t-il que les Romains avaient, sous 'Empire, renoncé
al'emploi de I'éperon? Une distinction, ici, me semble nécessaire: la manoeuvre
d’éperonnage “a la maniere du sanglier” restait possible pour la majorité des
navires représentés sur la Colonne Trajane, navires {égers, mais il est loin d’étre
évident qu’un navire tel celui dont’avant figure ici (Fig. 33) ait encore pu I'exécuter,
en raison de la masse du chateau de proue.

Faut-il, dés lors, conclure que I'éperon des grands navires impériaux était
devenu un simple “status symbol”? Une telle conclusion serait hative: elle n’explique
pas la présence de proembola sur certains navires de la colonne Trajanes! et
méme de deux ou trois proembola superposés, fort mis en valeur par le graveur
sur de nombreuses monnaies d’'Hadriens2,

Est-ce a dire que les navires de la flotte de FEmpire étaient dépourvus de
valeur militaire en raison d'un éperon de qualité inférieure a celui de I'éperon
classique, ainsigu’on I'a parfois soutenus3? La Pax Romana esttrompeuse sil'on
songe, par exemple, aux événéments de 68/69, qui virent se succéder Néron,
Galba, Othon et Vitellius: chaque fois, la partie de la flotte aux ordres de 'un ou
de 'autre des prétendants était en mesure de jouer une partie décisive et si la
flotte n’était pas restée passive, Vespasien, chef des armées de Judée, proclamé
empereur par le préfet d’Egypte, Tiberius Alexander, n'aurait probablement pas
pu se saisir du pouvoir effectif. Cette situation était susceptible de se répéter et
exigeait des armées navales toujours prétes au combat. L'éperon ne fut jamais
abandonné comme arme navale sous I'Empire et c'est d'ailleurs grace a lui que
laflotte byzantine, en 551, vainquit celle des Goths a la bataille de Sinigallias+. On
ne saurait toutefois étre sir de laforme de I'éperon a cette époque, d’autant moins
qu’au Bas Empire, de nombreuses représentations montrent de humbles barques
de péche pourvues d’'un stolos, d'un proembolon et d’'un éperon a pointe recourbée
qui, ici, ne sont certainement gu’un “status symbol” - et aussi hommage,
probablementinconscient, a I'idéologie impériale de la “forme (similitudo) liburne”
(Fig. 34).

L'éperon du Sister Ship de Marsala (Fig. 35,36)
Laprojection alaproue de I'épave punique de 3e s., dite Sister Ship, trouvée
au large de Marsala, a été identifiée par I'auteur de la découverte, Miss Honor
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Frost, et par moi-méme, comme un éperon - arme navale, et plus précisément
comme celui d'un navire de la famille des liburnesss. L'analyse des documents
iconographiques des Fig. 25 & 29 ne peut que confirmer, par comparaison, cette
identification, qui a cependant été plusieurs fois mise en doute, encore récemment
par le tres regretté Jean Rougé, qui y voyait un élément “purement décoratifse.

Je regrette de devoir qualifier cette opinion de peu sérieuse: la projection
enquestion étant située sous I'eau, on voit mal I'intérét d'une décoration destinée
a provoquer I'admiration des poissons.

Une autre contestation émane de L. Casson, qui a fourni ses arguments
dans deux publicationss?. Sa conciusion est que fa “projection” du Sister Ship est
“a curiously shaped cutwater’8. Or nous possédons a présent un temoignage
archeologique relatif 2 un taillemer, grace a la fouille conduite par A. Tchernia et
P. Pomeydel'épave de la Madrague de Giens, celuid’'un navire marchand romain
quifit naufrage entre 75 et 30 av. J.-C.: on voit (Fig. 37) qu’il s’agit d'un dispositif
relativement simple et, en tout cas, sans aucune analogie avec la “projection” du
Sister Ship. Sans entrer dans les détails de |a fouille de la Madrague de Giens,
on voit qu'une allonge de la quille, prolongée au-dela de I'étrave, regoit un plan
vertical dontla face antérieure, non conservee, mais qu'il est aisé de reconstituer
gréace a une tres abondante iconographie des navires marchands romains, était
obliguese. |l est tres difficile de comprendre comment L. Casson a pu écrire, a
propos de la“projection”: “whatit (I'épave de Marsala) actually has is a pair of light
wooden arms extending forward from the cutwater’0; (ces derniers mots ont été
souligneés par moi, car il posent a eux seuls un probléme: comment “a curiously
shaped cutwater” pourrait-il consister en une paire de “wooden arms extending
... from the cutwater’?) Par ailleurs, il suffit de considérer la Fig. 35 (connue de
L. Casson par les diverses publications de Miss Honor Frost) et la Fig. 36, qui ne
fait que rendre la précedente plus explicite, pour s’apercevoir que “what it has”
est une paire de piéces de bois courbes, en forme de défenses de sanglier,
défenses qui ne s’étendent pas “en avant a partir du taillemer” {qui n’existe pas),
mais qui sont cloués a leur base de part et d'autre de la quilie.

Laraisond'étre de ces “défenses” était de toute évidence de maintenir entre
elles un élément qui a disparu®!, mais non sans laisser de nombreuses traces:

1. une mortaise dans la face antérieure de I'étrave, destinée a maintenir
I'élément central de maniére verticale le long de celle-ci;

2. la présence de clous en fer, tout au long des défenses, manifestement
destinés a maintenir entre elies cet élément central;
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3. les restes, sur les “défenses” et sur la quille, d’'une espece de resine et
surtout, latrouvaille d’'une lamelle de bronze “collée” a une couche de cette méme
résine, découverte dans une fente située entre I'étrave et les défenses (Fig. 36,
X);

4. des pointes en cuivre destinées a fixer une couche de bronze, dont la
lamelle n’ est qu’un vestige, sur la “projection”.

Non seulement 'ensemble de ces éléments aurait été parfaitement inutile
pour un taillemer, mais il est évident qu’un taillemer n’aurait en aucun cas exigé
une construction aussi sophistiquée. En outre, la partie de la proue conservée
(malheureusement peu de chose, il est vrai) montre des lignes d’eau si fines que
la présence d’'un taillemer aurait probablement été superflue.

La seule explication possible d’'un assemblage aussi complexe estque nous
sommes en presence des vestiges d’'une proue munie d'un éperon a pointe unique
(Yelément central a disparu) dont I'apparence extérieure se rapprochait trés
probablement de celui du navire leger dont la lampe de Haghia Galini (Fig. 32)
représente, & mon avis, une image credible, sinon totalement fidele.

En 1983, défendant I'identification de la “projection” comme un éperon, je
soulignais

- qu’il était destine a frapper le navire adverse sous |'eau;

- qu’il était d’'une grande fragilité et devait se briser au moment de
'éperonnage, laissant absolument intacte la coque du navire qui le portait.

L. Casson a commenté avec une trés vive ironie ces deux points de vue,
que je reprendrai ici.

1. J’avais écrit que cet éperon était suffisant pour endommager la coque
ennemie en son “ventre mou” (“soft underbelly”). L. Casson remarque que
I'épaisseur des bordages de 'épave d'Athlit situés sous I'eau était d’environ 7,
4cm, et que les oeuvres vives ne sauraient étre considérées comme un “ventre
mou”, expression que j'avais evidemment employée dans un sens figuré. Sans
vouloir, bien s(r, contester la solidité des fonds de coque des navires de guerre
antiques, j'observe que Polybe écrit, dans sa description de la bataille navale de
Chios, que le navire amiral d’Attale entama |a bataille en donnant a une octére
un coup d'éperon “au bon endroit (kaipiav), sous I'eau (Upaiov)” (Polybe, XVI,
3.1).

Que 'éperon ait frappé sous I'eau (comme Polybe I’évoquera encore un peu
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plusloin:les “Opaia tpavpata’ (XVi, 4.12) sontdes voies d’eau sous laflottaison)
quoid’étonnant? Depuis le navire de Khaniale Tekke (Fig. 3), en passant par celui
de Théra (Fig. 12) jusqu’a ceux de Délos (Fig. 25 a 29), la plupart des éperons
grecs étaient congus pour frapper, non a la ligne de fiottaison, mais au-dessous
de celle-ci. Si celui d'Athlit devait frapper au voisinage de la flottaison, plusieurs
monnaies ou monuments attestent qu'il existait une variété d’éperons classiques
congus pour frapper sous 'eau?4. Les plus intéressants de ces documents sont,
notamment en raison de leur netteté, deux graffiti provenant de Délos (Fig. 38).
On ne peut, ici, invoquer I'argument selon lequel les représentations similaires,
surles monnaies, d’'un éperon classique incliné vers le bas auraient été imposées
parlatorme ronde du support: I'auteur du graffito disposait évidemment de toute
lasurface qu’ il pouvait souhaiter. L'emploi par Polybe de kaipiav est encore plus
intéressant, si I'on est attentif d’autres emplois de termes voisins; citons, parmi
de nombreux autres exemples:

- evkawiw (/iade, 4, 185); katakaipiov (lliade, 11,439): “al’endroit propice
pour infliger des blessures mortelles”;

- kawpiaAnyn (Eschyle, Agamemnon, 1292, 1343): “blessures mortelles”;

- TA Kaipla (Xenophon, De I'equitation, 12, 2): "parties du corps ol les
blessures sont mortelles”.

Le coup d’eperon créant une voie d'eau “mortelle” était donc certainement,
selon Polybe, celui qui frappait sous I’ eau. L’argument de L. Casson, fondé sur
les eépaisseurs respectives des bordages des oeuvres vives et des oeuvres mortes
estd’autant plus contestable que I'on peut voir dans la plus grande épaisseur des
premiéres la preuve que les constructeurs les fortifiaient d’autant plus qu'ils les
savaient plus visées par I'éperon et donc plus vulnérables.

2. J'écrivais aussi que I'éperon du Sister Ship était fragile?s; A. Sleeswyk
demontre qu’il I'était moins que je ne le supposais®, mais sa fragilité, surtout si
onle compare a I'éperon classique, n'en demeure pas moins vraie; il était en tout
cas congu pour ne pas endommager, en cas de choc, le navire qui le portait, ce
qui constituait un progrés évident par rapport aux navires grecs qui combattirent
a Alalia vers 53597,

J’écrivais, en outre, qu’un tel éperon pouvait, enraison de sarelative simplicité
de construction, étre facilement remplace, mais seulement aprés un passage par
I'arsenal®. Sur ce dernier point, je crois avoir eu tort: le remplacement d’un tel
éperon n’exigeait pas forcément un passage par I'arsenal, un chantier improvisé
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pouvait suffire. Unexemple récent a prouvé qu’une structure legére, plutot fragile,
pouvait, surun navire de guerre, présenter des avantages sur une structure solide:
N. Friedman note que I’'expérience de la guerre de 1941-1945 dans le Pacifique
avait justifié la conception américaine du porte-avions pourvu d’un pont d’envol
léger enbois, qui pouvait étre rapidement réparé (sans devoir rentrer al’arsenall},
alors qu’un pontd’envolblinde (selon les conceptions britanniques) endommagé
ne pouvait étre remis en état hors d’ une base navale importante.

A propos de cette relative fragiiité, L. Casson, toujours aussi joyeusement
ironigue, ecrit: “How many would a modern navy of a class of ships designed to
go into action with a single round of ammunition?”100,

J’apprécie le golt l'ironie, mais je m’étonne qu’un historien de la marine
aussi eminent que L. Casson semble ignorer 'existence de nombreuses séries
de navires allant au combat “with a single round of ammunition”: il suffit de penser
a l'usage de la torpille, d’abord portée au bout d’'une hampe (la “spartorpedo”),
notamment par les Davids de la guerre de Sécession, puis, avec le succes de la
torpille Whitehead,

- sur des classes entieres de torpilleurs, surtout des chantiers Yarrow et
Thornycroft, vers 1875101;

- sur les CMB britanniques, trés efficaces, de 1919, qui n'embarquaient
qu’une seule torpille102;

- les premiers MTB britanniques, qui, vers 1934-35, n’embarquaient que
deux torpilles03,

Tous ces petits batiments étaient dépourvus de torpilles de rechange.
Toutefois, la vérité historique ayant ainsi retrouve ses droits, il importe d'insister
surlefaitque le pointde vue de L. Casson est errone dans son principe s'il considere
que le Sister Ship était, a I'instar d’une triére, congue et construite en vue de
combats a I'éperon. Ce n’est qu’a partir d'un tel point de vue que 'emploi de
I'éperon du Sister Ship est difficile & envisager.

Tenant compte, d’'une part, de la méthode de construction (I'éperon n’est
pas soutenu par une préceinte, au contraire de 'éperon classique, mais de maniére
similaire a ceux de la colonne Trajane104), et d’autre part du fait de la similitude
de cet éperon avec divers éperons a pointe unique de la période hellénistique, il
me parait plus que jamais assuré que le Sister Ship faisait partie de la famille des
liburnes - ou de ses cousins, les lemboi.
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Or on a vu (p.12) que le réle de ces navires, incorporés dans des flottes
d’'Etat, pouvait étre d’éclairer les escadres, de porter des dépéches ou méme de
servir de transports de troupes rapides; méme dans un tel réle, un éperon, était
fort utile pour remplir une fonction de dissuasion. Ainsi, le Sister Ship, méme privé
d’éperon, pouvait encore étre utilisé dans une flotte de guerre, en attendant une
réparation.

Je précise que, sur ce point, je ne partage pas I'opinion de A.W. Sleeswyk
lorsqu’il écrit: “ ... the ram might have been alater addition to the hull which had
been designed so that, that could be done in an emergency in order to convert
the merchant galley into a warship”10s et, plus loin: “The Sister Ship was perhaps
built as amerchant galley which could serve as an auxiliary warship. It was designed
to be equipped with a ram when war imminent”06_

Cette hypothese suppose que le Sister Ship était congu, dés le départ, pour
naviguer sans I'éperon. Or I'angle formeé par I'étrave et la quille, unis a la base par
un écart tres complexe, est d’environ 80°, sans aucun arrondi. Une telle forme
d’assemblage est, a maconnaissance, sans equivalent dans 'archeologie navale
comparée: on constate toujours, lorsqu’une étrave est verticale, qu’il existe un
arrondi au point de jonction avec la quilleto7. En témoignent, par exemple, pour
I'Antiguite, le graffito du navire Europa, a Pompéiios ou, de nos jours, les bateaux
maltais10?, La raison en est évidente: cet assemblage est, par nature, un point
vuinérable de la coque, lors d’'un échouage par exemple, et I'arrondi atténuait
cette faiblesse. Deux ou trois croisiéres auraient suffi & endommager un brion
purement angulaire, ce qui, toujours dans ’hypothése de A. Sleeswyk, aurait eu
un effet particulierement désastreux: un brion endommagé n’aurait plus permis
I'adaptation d'un éperon, a moins de procéder & une délicate réparation de la quille
et de remplacer I'étrave. Aussi suis-je d’avis que le navire fut doté, dés I'origine,
de I'éperon pour lequel il fut congu - méme sil'usage de cet éperon n'élait pas sa
fonction essentielle.

Comment ne pas admirer que le hasard des fouilles a tait apparaitre, a
guelgues années de distance, I'éperon d’Athlit, type méme de I'éperon classique,
celuide Marsala, qui appartient ala catégorie des éperons hellénistiques & pointe
uniquet'o, et un taillemer, celui de I'épave de la Madrague de Giens: nous n'en
sommes plus réduits, pour étudier I'histoire de I'éperon, aux seules sources ecrites
ou iconographiques.

L'éperon semble bien avoir été I'apanage des navires de la Méditerranée
antique - nous dirons un mot de sa bréve renaissance aprés I'Antiguitée. Rien

55



LUCIEN BASCH TROPIS IV

d’étonnant: seule la technologie du navire dont le systéme propulsif - larame - le
rendait autonome, indépendant du vent, permettait de donner naissance a cette
arme. Cette technologie semble étre née en Gréce, ala finde ’Age du Bronze .
Silfallait tirer une conclusion générale de F'histoire de V'éperon antique, ¢’ estqu'ii
ne semble jamais, sauf peut-étre brievement au 5e s., avoir été une arme totalement
satisfaisante: les nombreux tatonnements dont il fut I'objet, les hésitations
continuelles quant a son emplacement “idéal” sont la en abondance pour en
témoigner.

Thucydide, décrivant la bataille navale qui opposa, devant les Tles Sybota,
en 433, |a flotte corinthienne a celle de Corcyre, écrit que “des deux cotés, les
tillacs des navires étaient chargés d’hoplites, d'archers et de soldats armés de
javelots”, ajoutant, avec dédain: “les deux adversaires, qui manquaient d'expérience,
s’en tenaient a I'ancienne tactique” (Thuc., |, 49). Certes, ce dedain est
compréhensible de la part du grand historien athénien, mais la persistance de
I'*ancienne tactique”, celle du combat de pont a pont, dont nous possédons une
représentation remontant a la fin de I'Age du Bronze (Fig. 2), suffit a démontrer
que I'éperon ne futjamais, jusqu’au 5e s., I'arme navale unique. Et aprés lafindu
4e s. apparaissent sur les navires de guerre, la baliste, la catapulite, le “corvus”
romain et la “marmite a feu”1'2, tous engins qui réduisirent 'éperon a une arme
d'appointet méme - dés labataille d’Actium peut-étre-au réle de “status symbol™1s.

L’éperon apres I’Antiquité.

L'éperon existait-il encore sur les navires byzantins? L'iconographie ne nous
fournit aucun élément a cet égard, mais on peut conclure d’un écritde 'empereur
Léon VI qu'un éperon sous-marin était encore utilisé au 10e siecle'4. Un type
d’'éperon tout different apparait au plus tard au 12e s.: le calcar, qui apparait lors
des Croisades, mais dont les inventeurs demeurent inconnus. Jal en donne une
definition qui me parait irréprochable: “L’éperon qu’ on nommait Calcar n’était
pointla proue de la galére, mais une arme d’attaque fixée a peu prés horizontalement
a la proue; et puis cette arme n’était point faite d’'une piéce de bois: c’était une
sorte de pyramide quadrangulaire en fer, en airain ou en chéne, garnie sur ses
faces et a sa pointe de lames de fer”115, Du point de vue iconographique, on voit
le calcar apparaitre dans une chronique illustrée des campagnes de {’'empereur
Henri VI en Italie méridionale et en Sicile, due & Petrus de Edulo, le “Liber ad
Honorem Augusti” (Palerme, vers 1195; Codex 120 de la Burgerbibliothek de
Berne) (Fig. 39). Ce type d’'éperon sera celui qui équipera toutes les galéres
mediterranéennes jusqu’ a leur extinction alafindu 18e s.
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Cet éperon situe au sommet de la proue a-t-il coexisté avec I'éperon sous-
marin? C’est ce que donnent a penser plusieurs graffiti de la petite église de Saint
Nicolas de Mavrika, dans I'lle d’Egine: parmi une véritable “flotte de galeres”,
incisée dans les fresques du sanctuaire, certainement par des auteurs differents,
probablement au 16e s., figurent, céte a cbte, des gaiéres ala proue classique a
cette époque et des galéres a éperon sous - marin (Fig. 40).

M. Ovcarov a releve, parmi de nombreux graffiti de i"Imaret dzamija” a
Plovdiv {Bulgarie), une représentation d'un navire, attribuable a la fin du 15e ou
audébutdu 16ss., dont'éperonrappelle de maniére étonnante 'éperon du Sister
Ship (Fig. 41). A cOté de ces documents qui attestent de maniére incontestable
une survivance bien plus longue de I'éperon antique que l'iconographie donnerait
ale penser (d’ou l'importance des graffitil), j'ajouterai, avec hésitation, deux graffiti
relevés par M. Guitakos: I'un (Fig. 42) a été publié, sans indication de lieu nide
date (il fut cependant trouvé en Grece)''s, l'autre (Fig. 43) me fut aimablement
communiqué par M. Guitakos; il m’écrivit gu’ il 'avait relevé sur une église du
kastro de Nea Epidavros. Au cours d'une visite du kastro, en 1978, je n’en trouvai
plus aucune trace, mais des travaux de restauration ont pu le faire disparaitre.

L'introduction de l'artillerie a bord des galéres devait sonner le glas de
I'éperon-calcar: le plus gros canon était monté alaproue et il tirait nécessairement
dans I'axe du navire, donc au-dessus de I'eperon, rendant celui-ci de moins en
moins utile; par ailleurs, un vaisseau armeé de canons sur ses flancs aurait facilement
pu écraser d'une bordée la galere audacieuse s’approchant pour éperonner.

Les galéres turques qui participerent au siege de Malte en étaient cependant
encore équipées'’, de méme que les galéasses vénitiennes a la bataille de
Lépante (1571) (Fig. 44). ll est toutefois certain que ces galéasses décidérent du
sortdelabataille grace aleur artillerie et qu'elles n'utilisérent pas leur majestueux
calcar, bien conforme & la description de Jal.

Aux 17e et 18e s., les galéres conservent toujours au sommet de 'étrave
une longue et mince projection, faite de bois, qui porte le nom d’éperon (ou
sperone), mais qui n'a plus qu’un réle de souvenir - et d’esthétique. L’ironie du
sort veut que ce soit a cette époque que I'éperon, desormais dépourvu de valeur
militaire, est orné d’'une téte de bélier18!

Si, en pratique, 'éperon frappant au-dessus de I'eau a cessé d’exister au
plus tard au début du 17e s., I'idée de frapper ’ennemi sous I'eau est si naturelle
que plusieurs savants de la Renaissance continuérent d’y songer et envisagérent
divers procédés pour y parvenir. Ce n’est pas ici le lieu de retracer 'histoire de
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cesidées, maisil seraitinjuste de ne pas s’arréter uninstant au plusillustre d'entre
eux, Léonardde Vinci, qui n’avait pas imaginé moins de quatre moyens de frapper
une coque ennemie sous la flottaison: le sous-marint9, le scaphandrier muni
d’'une tariére destinée a forer un trou dans la coque d’un navire au mouillage 20,
un levier a crochet frappant sous I'eau {Fig. 45) et un bateau-éperon qu’il a
représenté et decrit ainsi:

“Situ veux construire une flotte de guerre, fais usage de ces vaisseaux pour
défoncer les navires ennemis; c’est-a-dire fais des vaisseaux de cent pieds de
long et huit de large, et dispose-les de fagon que les rameurs de gauche soient
assis a tribord et ceux de droite a b&dbord comme il est montré en M (Fig. 46) pour
que les leviers des rames soient plus longs. Ce navire aura un pied et demi
d'épaisseur, ¢'est-a-dire qu'il sera fait de poutres fixées intérieurement et
extérieurement par des planches entrecroisées. Et qu’a un pied au-dessous de
I'eau, le vaisseau ait un éperon ferré, du poids et de la grosseur d’une enclume.A
force de rames, le vaisseau pourra reculer apres avoir donné le premier coup,
puis se reporter violemment en avant pour asséner le second, et beaucoup d’
autres, jusqu’a la destruction du navire ennemi”121,

A ma connaissance, aucun de ces projets n’aboutit a une réalisation.
*

Parmiles nombreuses innovations technigques navales de la premiére moitié
du 19e s, il en est deux qui devaient nécessairement provoquer la résurgence
de l'idee de 'éperon sous-marin: la généralisation de la propulsion ala vapeur et
I'hélice, qui rendaient, comme jamais auparavant, le navire autonome et entierement
libére des caprices du vent. Parmi les nombreux auteurs de projets d’éperon, il
convient de signaler Nicolas-Hippolyte Labrousse, brillant officier de la marine
frangaise, qui parvint, en 1840, a persuader le Conseil d’ Amirauté de procéder
a des expérimentations d’éperon & Lorienti22,

Les premiers cuirassés, la Gloire (en bois - France, 1859) et Warrior (en fer
- Grande-Bretagne, 1860) ne furent cependant pas munis d’'un éperon, mais leurs
successeurs immeédiats, respectivement les cuirassés Magentaet Solférino (Fig.
47) (France - mis surcale enjuin 1859) et Defence et Resistance (Grande-Bretagne
- mis sur cale endécembre 1859) furent, des I'origine, congus pour recevoir cette
arme.

Le8mars 1862, le navire cuirassé confédéral Virginia{ex - Merrimack) coula
d’'un coup d’éperon le sloop fédéral Cumberiandet iltenta, le lendemain, d’envoyer
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son adversaire, ie Monitor, par le fond de laméme maniére. Mal en prit au Virginia,
qui, se heurtant au blindage de son ennemi, ne réussit qu’a créer une voie d'eau
a sa propre proue - ce qui rapelle les déboires de la flotte grecque a Alalia, 2400
ans auparavant.

Le 20 juillet 1866, a la bataille de Lissa, le cuirassé autrichien Erzherzog
Ferdinand Maxreéussitacoulerle cuirassé italien Re d'italiapar un coup d'éperon.
Cette fois, 'engouement pour I'éperon gagna toutes les marines du monde, méme
pourles petites unités: I'nistoire se répétant, les canonniéres, avisos et éclaireurs
en furent munis.

En France, le Taureau, mis sur cale en 1863, fut congu pour porter I'éperon
comme arme principaile; il était situé a environ 30 cm sous I'eau. Le Taureau était
arme en outre d’'un canon de 240 mm. {l fut suivi, en 1865, de quatre navires
semblables: la classe “Belier’{!). La Grande-Bretagne suivit en 1868 avec le
Hotspur, d’'un type voisin, lui aussi pourvu d’artillerie.

Le navire-eperonneur le plus extraordinaire fut sans conteste le USS Katahdin,
mis sur cale en 1891: il était pratiquement depourvu d’artilierie (il n’avait que
quatre piéces de 6 livres contre les torpilleurs) et complétement de tubes lance-
torpilles; donc: un pur navire-éperon. (Fig. 48)123. Le Katahdin fut un échec total:
les seuls services qu'il rendit a la marine américaine fut de servir de batiment-
cibleen 1909, mais J.D. Alden écrit & son sujet: “in spite of the antiquitated concept,
the green-painted Katahdinwas an innovative craft, presaging the development
of the submarine in several features. Her lower hull, dish-shaped and curving
gracefully upwards at each end, was fitted with a double bottom thoroughout and
could be partially flooded to fighting trim” (souligné par moi)2¢. Commentne pas
penser ala “technique du sanglier”, ainsi qu’ala manoeuvre des navires rhodiens
a la bataille de Chios en 201, telle que Polybe I'a rapportée?

La fin de I'éperon, définitive cette fois, fut due a la conjonction de deux
phénoménes:

- le fait qu’ en temps de paix I'éperon se réveéla en effet efficace, mais en
endommageant ou en coulant plusieurs fois des navires amis, I'accident le plus
spectaculaire étant I'éperonnage du HMS Victoria par le HMS Camperdown le
22 juin 1893125

- et surtout: l'invention de la torpille Whitehead, qui, frappant - de maniére
explosive - sous l'eau, rendait I'eperon définitivement inutile.

N'y aura-t-il plus d'éperonnage belliqueux a I'avenir? Dans la mesure ou il
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est permis de souhaiter 'avenement de la paix universelle et définitive, je I'espére
bien. Toutefois de nombreux sous-marins furent coulés par éperonnage au cours
des deux guerres mondiales?2é et un caprice du destin a voulu que le HMS
Dreadnought{1906), célebre pour larévolution gu'ilintroduisit dans I'architecture
navale parladisposition et la puissance de son artillerie, fit pour principale victime
le sous-marin allemand U29 gu’ilenvoyaau fond, le 18 mars 1915... par éperonnage.

Lucien Basch
206, avenue Armand Huysmans
1050 Bruxelles.

NOTES

Note liminaire

La communication que j'ai faite le 30 ao(t 1991 & Athenes avait pour titre
“L’appendice de proue de la “Nave Punica” (Marsala): éperon ou taillemer?”. Le
temps de parole étant de vingt minutes, j’avais limiteé mon sujet a I'examen de
I'épave proprement dite. Toutefois, j"ai la conviction gu’on ne peut répondre ala
question que pose 'épave de Marsala qu’en la situant dans celle de I'évolution
de I'éperon antique dans son ensemble. La communication du 30 ao0t 1991 n’était
donc qu’un résumé schématique de celle-ci. Je remercie H. Frost et A.W. Sleeswyk
d’avoir bien voulu participer a des échanges de correspondance auxquels la
rédaction de ce texte doit beaucoup.
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Steffy (1983); Casson et Steffy (1991).

SSAW, p. 146.

Seyrig (1951), p. 109, qui note cependant (note 3) les moennaies hellénistiques
“exceptionnetles” de Dyrrhachium (Fig. 24), dont on verra plus loin 'importance.

surtout: Frost (1981)

Basch (1991)

Ace sujet: MIMA, p. 156, 157.

Dakoronia (1990).

MIMA, pp. 141-145,

cf. MIMA, p. 151, Fig. 318.

Je souscris a l'interprétation donnée par L. Casson aux scénes figurant sur la coupe attique
n0 B. 436 (v. 510) du British Museum (SSAW, Fig. 81; MIMA, Fig. 461-464), qui y voit deux
stades de ['attaque d’un navire marchand par un navire arme d’un éperon (Casson (1958)),
mais I'avantage gue 'éperon donne a I'attaguant est uniquement celui de la vitesse.

SSAW, Fig. 28; MIMA, Fig. 298.

Cf. Sleeswyk (1996.) A.

Cartault (1881), p.77. Le passage souligné 'est par moi.

Tzahou-Alexandri (1990), pp. 333-334.

On note cependant un “proembolon-tampon” semblabie a ceux du navire de Khaniale Tekke
sur une oenochoé géomeétrique provenant de Thébes (fin du 8e s. - Musée de Berlin, n0
3143) (MIMA, Fig. 395).

Tzahou-Alexandri (1990), pp. 336-338. La Fig. 9 correspond ala Fig. 393, p. 187 du MIMA,
que j'avais donnée d’'apres une photographie publiée dans A History of the Hellenic World.
The Archaic Period (Athénes, 1971), p. 202. Malheureusement, cette photc était incompléte
(rextrémité de I'éperon était omise) et inversée.

Fibule en or de la collection Elgin, 2e quart de 8e s. (MIMA, Fig. 401).

P.ex.: MIMA, Fig. 404 et 407,

Un casque trés semblable figure sur un bouclier votif en terre cuite datant de 700 environ,
trouve a Tirynthe: Greenhalgh (1973}, p. 68, Fig. 41.

C'est-adire: un retour complet a I'éperon du navire de Khaniale Tekke.

La question est beaucoup plus obscure en Phénicie, domaine que je m’abstiens d’aborder ici.
Je noterai cependant que I'élément de collier égyptien d'époqgue saite, dit “de Nechao”, au
Musée du Louvre (MIMA, Fig. 719, 720}, s'il présente de trés nombreux traits révélant des
influences phéniciennes, est pourvu d'un éperon qui se termine par une lame verticale,
absolument inconnue en Phénicie et pourrait étre un emprunt a I'architecture navale
grecque. .

MIMA, Fig. 428,432,436 B et C, 444, 452,

MIMA, Fig. 431, 454, 455,

MIMA, Fig. 434, 438, 440, 447.

En Attique, une exception notable: GOS, pl. 20, d; MIMA, Fig. 469. Ailleurs dans le monde
grec, on en reléve a Samos (MIMA, Fig. 519, 520) et a Siphnos (MIMA, Fig. 522).

“Ces mots-1a, comme les enseignes et affiches a lettres enormes, échappent a I'observation
par le fait méme de leur excessive évidence” (traduction de Baudelaire).

Voir plus foin, au sujet des ex-voto de I'Heraion de Samos.

Johnston (1985}, p. 74, Arch. 53.

En fait, A. Gattlicher (1978) avait déja rangé cette base dans son catalogue (p. 65, no 348): je
ne I'avais pas remarqué avant I'observation de Johnston.

Sur la corneille de mer: Detienne et Vernant (1974), pp. 201-241, qui soulignent son
importance dans les croyances grecques relatives ala mer,

Wachsmuth (1967), p. 245, note 908.

Yalouris, A. et N. (1987}, p. 64, Fig. d. On notera que 'on trouve des tétes de bélier comme
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53.
54.
55.
56.
57.

58.
59,
60.
61.
62.
63.
64.

65.
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ornement des proembola de navires étrusqgues de 2e s. (Moll (1929), pl. Blll a, 45, 48 a 51),
mais le rdle des proembola est totalement différent de celui de I'éperon.

On constate le méme phénomene sur 'oenochoé attique du British Museum B 508 (v. 510):
GOS, pl. 20, d; MIMA, Fig. 469.

Verlinden (1954), p. 238.

Je remercie L. Casson d'avoir attire maon attention sur ce texte en m’envoyant un tirage a part
de son articte “Polybius 16.3.8: ANAZTEIROZ", Classical Quarterly, 39, 1983, pp. 262-3. Le
texte de Zonaras (8.16) consulté par moi est celui de V'édition Weber (Bonn, 1944).

Polybe, 16,4.11-13.

Polybe, 16,4.13.

Polybe, 16,2.7.

L'éguipage normal des grandes bisquines était de sept hommes.

Gloux et Manach (1976), pp. 188-9. Le déplacement de 'assiette d’un navire par celui d'un
lest etait connu dans I'Antiquité, comme en témoigne une manoeuvre des Tyriens assiégeés
par Alexandre en 332: ils tentérent de détruire le méle que le Macédonien construisait pour
relier I'le de Tyr & laterre ferme eny langant un brilot dont ils avaient relevé la proue pour
mieux percuter le but. A cette fin, ils avaient empilé des pierres ala poupe (Arrien, Anabase,
I, 19.2). Toutefois, ce “relevage de proue”, longuement préparé, n’arien de commun avec la
soudaineté de manoeuvre des Romains a Hippone, des Rhodiens a Chios et des champions
de regates de bisquines. ’

GOS, pl. 21, e; MIMA, Fig. 574,

Ce n'est cependant pas ce que suggere le célebre dessin de dal Pozzo représentant la partie
antérieure d'un triére, si ce document (MIMA, Fig. 612) reproduit fidélement un original grec:
I'éperon appartient au type “éperon-lame”. Sur cette question: Basch (1988), p. 184.

Voir Steffy {1983) et Casson et Steffy (1991).

Basch {1975), p. 206.

Steffy (1983), p. 241.

Steffy, in: Casson et Steffy (1991), p. 30.

Basch (1985); MIMA, pp. 493-6.

IG 1121627, 410-14 et, pour 'année 325/4:1G2 1|, 1629, 91-110 et 128-144,

Sur les triacontores de I'époque hellénistique: SSAW, p. 125, n. 102.

SSAW, p. 125,

Nombreux exemples dans SSAW, p. 126, n. 104.

SSAW, p. 142.

SSAW, p. 132.

SSAW, p. 132, n. 125,

Pour le lembos: SSAW, p. 126.

Polybe, 1,53.8.

C'est la tactique que Phillippe V tenta de mettre en ceuvre a la bataille de Chios contre les
forces de Pergame et de Rhodes. Ce ne fut pas un succés, puisque sur les 150 lemboi et
pristeis (autre type de navire léger} qu’il engagea, il perdit environ 65 lemboi (Polybe, 16, 7).
Casson et Steffy (1991).

SSAW, p. 126, n. 108.

Ormerod (1924), p. 110.

Panégyrique, 115.

Gardner (1883), p. x!.

Bruneau et Ducat (1983}, p. 203.

Les graffites du gymnase ont eté publiés par M. -Th. Couilioud dans: Audiat (1970), pp. 101-
137. Un grand nombre d’entre eux portent des inscriptions plus ou moins longues.

Il existe quelques rares exceptions, dont celle d’'un graffito accompagné de la “signature” de
l'artiste: AAEZAC EMNOIHCEN (Buletin de Cerrespondance Hellénique, 89, 1965, p. 985 et
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66.
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74.
75.
76.
77.

78.
79.
80.

81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.

MIMA, p. 381).

Le "THEODOROQOS” a eté publié par M.- Th. Couilloud dans: Audiat (1970}, p. 126 (texte) et p.
124, Fig. 5 (dessin); ce dernier est malheureusement inexact: I'éperon y est représenté
comme une aiguille démesurée, alors gu’en réalité, comme le montre ici la Fig. 25, 'éperon
était bien plus vigoureux. J'exprime ici ma gratitude envers M. Jean-Yves Empereur (CNRS -
Centre d'Etudes Alexandrines), qui a bien voulu prendre {a peine de rechercher cette plaque
de marbre dans les réserves du Musée de Délos, en aoit 1991, pour me permettre de
I'examiner.

MIMA, p. 378, no 45. Un autre exemple, d'ailleurs contemporain, de la persistance de
I'éperon-lame, sur un grand batiment, cette fois, est celui du modéle en terre cuite du Musée
de Sparte, absolument identique (Basch, 1968; MIMA, pp. 432-3). On notera, dans les deux
cas, 'absence totale de proembolon.

La stele est publiée dans: Marshall (1918}, p. 154. Les quatre tolets, au centre, indiguent, s’il
faut s’en tenir strictement a la représentation, une barque propulsée par huit rameurs. Dans
ce cas, cette barque n’aurait fait qu'imiter, a une échelle réduite, un navire de guerre muni
d’'un éperon-lame. Mais une autre hypothése se présente: ce navire est long d'environ 30 cm
et il devait étre techniquement difficile d'y faire figurer un plus grand nombre de tolets, de
telle sorte que le navire représenté a pu en avoir, dans la réalité, un plus grand nombre. Nous
serions, dans ce cas, en présence - trés probablement - d’une triacontore.

Je remercie vivement M. Harry Kritzas d’avoir bien voulu prendre, a ma demande, les trois
photographies de ia Fig. 32, 1, 2, 3.

Properce, lll, 11, 41-44,

Vie d’Antoine, 67 .2.

C. Symm., I, 530-531.

Végéce, IV, 33. Surl'évolution du terme “liburna”, 'article essentiel, et probablement
exhaustif, est celui de Panciera (1956). Sur le réle de I'idéologie impériale dans I'évolution du
sens de ce terme: Murray et Petsas (1989), pp. 143-151.

Ferrabino (1924); Tarn (1931).

Caliguia, 37 2.

Végéce, IV, 37.

Les premiéres monnaies montrant une galére impériale de haut rang a éperon a pointe
unigue semblent, sous le regne de Néron, avoir été émises a Corinthe: Seyrig (1951), p. 109,
n. 3 (B.V. Head, Brit. Mus. Catal., Corinth, pl. XVIIl, 4; 6).

P. ex. MIMA, Fig. 1007, 1008.

Basch (1983), p. 138, Fig. 10; MIMA, Fig. 990-994.

Ceci correspond parfaitement a la structure du Sister Ship, dont I'éperon est également
depourvu de connexion avec une préceinte, comme en Gréce au 6e s. (cf. Fig. 18). A cet
égard, I'éperon du Sister Ship peut étre qualifié d' archaique (au point de vue technique: cette
appreciation ne comporte aucun sous-entendu pgjoratif).

MIMA, Fig. 982, 985, 990, 991, 993.

MIMA, Fig. 1004 4 1008.

Cf. Courtois (1939).

Procope, Guerres, 8.23.24.

Basch (1975); Frost (1975); Frost (1981), p. 270; Basch (1983).

Rougé (1991), p. 670, n.6.

Casson (1985) et seconde édition de SSAW (1986), citée ci-aprés: SSAW2.

SSAW2, p. 444, 95.

Notamment: MIMA, Fig. 1055 & 1060, 1109-1110.

Casson (1985), p. 18, n. 24.

Cet élément était, de toute évidence, celui qui était destiné a frapper I'adversaire sous la
flottaison, probablement selon la “technique du sanglier”.
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Basch (1983}.

SSAW2, p. 444,95 et p. 445, 116.

Basch (1983}, p. 136, Fig. 8; MIMA, pp. 299-300.

Basch (1983).

Sleeswyk (199.) B.

Hérodote, |. 166.

Basch (1983).

Friedman (1981), p. 143. L'auteur cite le cas du porte-avions Essex, frappé par un kamikaze
le 25 novembre 1944; I'explosion tua 15 hommes et en blessa 44. Trente minutes plus tard,
le pont d’envol était & nouveau opérationnel. Friedman ajoute: “To some extent this result
vindicated the US Navy’s belief that a thin wooden deck could be repaired rapidly after battle
damage whereas an armored deck might not be reparable outside a major base”.

Casson (1985), p. 18, n. 24,

Fock (1979}, pp. 14-51.

Phelan et Brice {(1977), pp. 65-73.

Ibid, pp. 92-100.

Cf. note 80.

Sleeswyk (1996) B.

Ibid.

Les exceptions ne sont qu'apparentes:

le beden-seyad {Paris (1843), pl. 8) a un brion angulaire 4 900, mais il s’agit ici d'une fausse
étrave, propre a ce bateau archaique d'Arabie;

un graffito d’'Oseberg (Norvege), du 9e s., montre ce qui sembile étre un brion angulaire 4 900
(B. Landstrom, The Ship (1961), p. 57, Fig. 141); enréalité, il s’agit d’un taillemer, qui pouvait
aisément supporter quelques dégats mineurs.

MIMA, Fig. 1051,

MIMA, Fig. 53.

qui deviendront I'éperon “par excellence”, on I'a vu, a I'époque impériale.

Il est possible, mais nullement démontré, que I'extrémité de |la projection de la proue surles
navires égyptiens combattant ceux des Peuples de la Mer, représentés au temple de
Ramses |l 4 Medinet Habu (SSAW, Fig. 61; MIMA, Fig. 13} ait été une arme agissant par
percussion au-dessus de la flottaison, mais méme s'il en était ainsi, il serait complétement
étranger a la longue tradition de 'éperon méditerranéen antique.

Polybe, 21, 3.7.; MIMA, Fig. 807.

A ce sujet, je me référe a mes observations au sujet de: Murray et Petsas (1989), dans: The
Mariner’s Mirror, 76, 1990, pp. 367, 368: est-il sir que les éperons capturés sur la flotte
d’'Antoine a Actium aient plus servi que ceux des galéasses vénitiennes a Lépante (c’est-a-
dire: pas du tout)?

Dolley (1948), p. 49.

Jal (1848), Vo “Calcar”.

Alexandri (1956)., p. 81.

Miss Honor Frost m’a informe que certains de ces éperons, capturés sur des galéres turques
auraient été conservés a Malte comme ex-voto.

Musée de la Marine, Paris, n0 37 CA 24.

Tursini (1953), spécialement pl. XI.

Tursini (1953), pl. XIV; Tursini (1954), pl. LXXIV, 2; pl. LXXXVI. Cette technique,
modernisée, fut celle qui permit a des nageurs de combat italiens, le 19 décembre 1941,
d'envoyer par le fond, dans le port d’Alexandrie, les cuirassés Queen Elizabeth et Valiant.
Ms. 2037, Bib. Nat., 3r. Traduction de L. Servicen.

Sur les débuts de cette renaissance de I'éperon: Baxter (1937).

Sur le Katahdimn: Allen (1988).
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124. Alden (1972), p. 48.

125. Brown et Pugh (1930) (I'articte essentiel sur I'éperon au 19e s.) citent 17 accidents entre
navires de guerre, dus al’éperon, en temps de paix, entre 1868 et 1903 (p. 21).

126. Brown et Pugh (1990), pp. 32-33.
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ILLUSTRATIONS

Navire du sarcophage de Gazi (Créte), vers 1200 av. J.-C. P: préceinte.
Tesson HR 1IN C, trouve a Kynos (d’apres Dakoronia (1990}, p. 122.)

A. Navire peint sur un tesson geometrique de Khaniale Tekke (Crete).
D’aprés: J. Bocardman, “The Khaniale Tekke tombs”, Annual of the British School
at Athens, 62, 1967, pl. 14, 21.

B. Eperonnage par ce méme navire.

Fragment de vase géométrique attique. Louvre. Dessinde C. Torr.

Navire peint sur un vase attique géométrique, vers 775 (d’aprés Tzahou-
Alexandri (1990), p. 352).

6 Vase auquel “appartient” le navire de la Fig. 5, qui s'inscrit dans la métope, ici
laissée vide. On voit que la forme de la quille doit étre interprétée par celle de
la metope (Tzahou-Alexandri (1990), p. 352).

W N =

(@) -

7 Bol géométrique attique, British Museum no 1899-2. Dessin de A. Koster.

8 Fragment de cratére géométrique attique, vers 750. Louvre A 527.

9 et 10. Navires représentés sur deux bandeaux d'or. Athénes, vers 725 (d'aprés
Tzahou-Alexandri (1990), pp. 356 et 357).

11 Fibule ("béotienne™?) provenant de la Grotte de Zeus au Mont Ida (Créte), vers
700. Musée National, Athénes, no 11.765.

12 Graffito de Théra, vers 700. D’'aprés Hiller von Gaertringen (1904), p. 79, Fig.
64.

13 Navire incisé sur une plague en or de la tombe no 28 de Sindos (no 8093),
{Macédoine), vers 560 (cf. Despini (1990).

14 Fragments d'unvase grec (v. 540-530), trouvé a Karnak. Ashmolean Museum,
Oxford, 1924, 264). D’aprés Boardman (1958).

15 Rhyton, probablement d’origine béotienne, 2e moitié du 7e s. Museum of Fine
Arts, Boston, n0 99.515.

16 Canthare béotien en forme de navire, 2e quart ou milieu du 6e s. Louvre, CA
577.

17 Plague en terre cuite de Penteskouphia (Corinthie), 1ére moitié du 6e s. Musée
de Berlin, F 560.

18 Coupe attique a figures noires, vers 510. British Museum B 436.

A préceinte supérieure;
B: préceinte inférieure; aucune d'elles n'est reliée a i’éperon.
19 Bélier en bronze (fin 6e ou début du 5e s.). Musée d'Olympie, no 2360.
A. d'apres Mallwitz (1972), p. 25, Fig. 15.
B. d'apres Yalouris (1987), p. 87.
X:bronze; Z: poutre (moderne) encastrée dans la téte du bélier.
20 Monnaies de Phaselis, avant 466.
A. Nautical Museum of the Aegean, Mykonos. Photo due a M. G. Drakopoulos.
B. D'apres Grose, Fitzwiliiam Museum Greek Coins, I, pl. 314, 23.

21 Modele de bois, ex-voto de 'Heraion de Samos, vers 600. D’aprés: Athenische
Mitteilungen, 68, 1953, p. 113, Fig. 27.
22 Stele de Démocléides, vers 400. Musée National, Athéenes, no 752.
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23 Face de '’éperon d’Athlit. D’aprés Casson et Steffy (1991), p. 12, Fig. 2.7.

24 Monnaie de Dyrrhachium, findu2e s. av. J.-C. British Museum. Photo: Musée.

25 Graffito incise dans un banc de marbre du gymnase de Délos. Entrele 3e s. et
88 av. J.-C. Musée de Délos.

26 Détail de la Fig. 25.

27-28-29 Graffiti de Délos: navires a éperon a pointe unique. Fin du 1er s. av. J.-C.

30 a. Graffito de Délos: navire a “éperon-lame”. Fin du 1ers. av. J.-C.
b. Détail: 'eperon.

31 Stele funeraire de Cyzique (detail), 2e ou 1ers. av. J.-C. British Museum, Greek
inscription no 1009 (Marshall (1916), p. 173). Photo: British Museum.

32a,b Lampe en bronze d’époque hellénistique ou romaine trouvée en mer au large
de Haghia Galini. Musee de Rethymnon, no 150. Photos de Harry Kritzas.
Dessins de 'auteur, sauf les deux sections, dues a Honor Frost.

33 Navire de la colonne Trajane.

34 Stele d'époque romaine tardive. Musée de Volos, no A451. Photo: Henor Frost.

35 La proue du Sister Ship, plan (H. Frost).

36 Croquis (hors d’échelle) de la proue du Sister Ship, aimablement communigue
par Miss Honor Frost.
D: “defenses”.
E: étrave.
M: mortaise peu profonde creusée dans laface antérieure de 'etrave, destinée
a recevoir I'élément central, disparu, maintenu entre les “défenses” par les
broches Z 2.
Z 1:broches fixant la “defense” tribord latéralement sur la quille.
Zone en gris: couche de “résine” couvrant 'ensemble formé par 'etrave, les
défenses et la quille.
N:lamelle de bronze (partie hachurée), adhérant a4 une couche de “resine” et
percée d'orifices permettant sa fixation par des pointes.
X: endroit ou fut trouvé la lamelle N.
P: pointes de cuivre trouvées dans le sable.
A-B: section. Zone hachuree: couche debronze, selon lareconstitution de Miss
Honor Frost.

37. Taillemer de I'épave de la Madrague de Giens. D’aprés Pomey (1982), p. 143,
Fig. 7.

38. Graffitide Délos {findu 1ers. av. J.-C.). proues & “éperon plongeant”. Relevés
de M. le Commandant Carlini,

39. Galéres a calcar. Manuscrit de Petrus de Ebule, Liber ad Honorem Augusti
(Palerme, vers 1195). Burgerbibliothek, Berne.

40. Graffiti de I'église de Haghios Nikolaos de Mavrika (Egine): galéres a eperon
au ras de l'eau (ou sous-marins?). XVle siecle.

41. Graffito de Plovdiv {fin-XVe ou début du XVle s.}: galere a éperon “retroussé”.
D’aprés Ovcarov (1987), pl. V, n0 14.

42, Graffitoreleve par M. Guitakos en Gréce (date etlieuignorés). D'aprés Alexandri
(1957), p. 81.

43. Graffito relevé par M. Guitakos sur une église du kastro de Nea Epidavros.
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Communication personnelle de M. Guitakos a l'auteur.

44, Eperon (ou calcar) d’'une galéasse vénitienne a Lépante (1571). Gravure de
Ferando Bertelli, 1572. Musée Correr, Venise.

45, Projet d’éperon frappant par effet de levier (Léonard de Vinci, Cod. B, 90 v.).

46. Projet de bateau-éperonneur {(Leonard de Vinci, Cod. Ash. 2037, 3r).

47. Etrave du cuirassé frangais Solferino (1962).

48. Le navire-éperon USS Katahdin (1891).

Les dessins et photographiesdes Fig. 1b,2,3,5,9, 10,13, 15, 16, 19, 20, 22, 26, 30, 32,
(4, 5), 33 et 40 sont de l'auteur.
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APPENDIX
Some remarks concerning the Punic ram

Introduction

The following remarks of a technical nature on the remains of the ram of a
Punic ship (the so-called “Sister Ship”) found on the seabed off Marsala (ancient
Lilybaeum) by Honor Frostin 1974, are aimed at supplementing the report of the
find (Frost, 1975, 1976, 1981) and the typological study by Basch (1975). It is
written as a companion paper to the one written by Basch (1992). As will appear
below, this approach results in a new variation on the earlier interpretation.

The following points will receive particular attention here: the original
construction of the ram, as far as it can be established from its remains, which
now consistonly of its curious tusks (side timbers) and a scrap of bronze sheathing,
the way it was lost from between the tusks, the exact purpose of the oddly “two-
dimensional” construction, as deduced from the mechanics of ramming, the nature
of the ship which was equipped with this type of ram, and finally, the reconstructional
drawing ofthe ram. These points are interrelated and cannot be discussed entirely
separately, so the discussion begins at the point which least relies on the other
ones, viz. the purpose of this particular ram construction.

Constructional principle of the ram

The starting point here is that of the transverse forces acting on the ram
during and immediatety after the impact of ramming. When one ship rams another,
itis generally the result of her having previously followed a ramming course, during
which the bearing of the attacked ship did not change much. The same is true as
seen from the victim: during some time betore the collision the attacking ship
approached at a bearing and with a relative velocity which were both reasonably
constant. Uponimpact, unless the attacking ship cuts through the victimor drives
her under —both exceptional occasions— the velocity of the attacking ship isin
general suddenly reduced to zero.

As the ramming attack was nearly always aimed from one of the sides, the
impetus of the attacked ship was not spent as quickly as that of the attacking ship,
and at some very short time after impact the attacked ship would start to move
sideways relative to the attacker. That situation could be dangerous to the attacking
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ship, because it might cause the ram to be wrenched off, the consequences of
which could be fatal. For example, during the battle of Chios (201 BC) that was
the cause of the loss of a ship, as described in some detail by Polybius (XV1.4.15),

The danger could be minimised either by appropriate tactics, e.g. by attacking
from a position aft if the attacker’s ship was taster than that of his enemy, or by
having the ram constructed in such a way that the consequences of its suddenly
being pushed from the side with great force were not harmful, or only moderately
so. There were two obvious ways of attaining that goal: either the prow of the ship,
including the ram, was constructed so strongly that the sideways forces could be
withstood, or the attachment of the ram to the stem was made such that it would
give way or snap off harmlessly if the transverse force exceeded a certain limit.
It appears that the remains of the ram discussed here can be interpreted as
belonging to a construction of the latter type. It seems certain, on the other hand,
that the rams of the majority of ramming ships used in Antiquity were designed
to stand up to the transverse forces generated during a normal ramming attack.

The discover of the Marsala ram was fully aware of the extraordinary nature
of her find, and recovered one of the tusks. On examination it was observed that
although the grain of the wood ran with the aftermost portion of the tusk, it remained
paratiel to that direction in the upcurving portion; compass timber had not been
used. As aresult, the more the tusk curved upwards, the more it ran across the
grain of the wood. Apparently, it had been designed with the intention that it couid
break off easily. It was concluded that the weakness must have been intentional
because “it would be better to sacrifice the tip of a replacable ram, rather than to
remain either involuntarily attached to the enemy by too solid aram, or to damage
the structure of one’s own ship by the unbroken force of collision”. (Frost, 1975).

Although the action of a horizontal transverse force does not seem to have
been considered earlier, it now appears that the primary purpose of the deliberate
constructional weakness of the tusks must have been to timit the magnitude of
that force in order to prevent structural damage to the hullitself. if no large transverse
forces acted on the ram, i.e. if the impact was largely longitudinal, it was not
necessary that it should break off, so it was made in such a way that this could
nothappen. The ship would therefore not lose automatically her sting, like awasp,
with every offensive action. If the latter had been true, any engagement at sea
between ships of this type would have been decided simply by numerical superiority,
which seems highly unlikely. It would have been entirely possible to design the
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ram so that it was solid enough to withstand a purely frontal ramming impact, even
if it would break off by the application of a relatively small transverse force.

Normally, the woodwork inside the bronze covering of the ram consisted of
the solid apex of a slender pyramid of which the vertices consisted of heavy timbers
(Steffy in Casson and Steffy 1991), much like the wooden frame of achurch steeple
turned to a horizontal position. Most probably, the exceptional type of ram which
was strongin the alongships direction only was constructed as a two-dimensional
triangle of strongly interconnected wooden beams. In principle, the lower bean
would have been the principal part of the ram between the tusks. In the Sister
Shipitwasin addition only attached to the stem by a weak mortise and tenonjoint,
which could give way when the ram was powerfully pushed sideways. It seems
probable that the vertical side of the triangular construction did not consist of the
stemtimberitself, but of afalse stem to which the lower and upper beams forming
the ram were firmly joined, as indicated in the accompanying schematic
reconstructional diagram (Fig. 1). Itis similarin function to the “baton” postulated
in the reconstruction by the shipbuilder Vito Bonanno (Frost, 1981). The false
stem may have continued parallel to the stem itself well above the ram, to a point
near the gunwale where it was attached to it.

Bronze covering of the ram

Torr (1894, p. 63) concluded from inscriptions on the price of rams of Athenian
three-bhanked ships that these rams weighed on the average some three talents,
i.e. ca. 80 kilograms, “so the metal could only have formed a sheathing round a
core of timber”. If the word “sheathing” is taken in its customary sense, that would
imply that the cover was composed of sheets of bronze which had been beaten
into shape around the timber core of the ram. Taken in this sense, it was entirely
logical to interpret the find of a smali sheet of bronze in the gap between the
stempost and starboard tusk as follows: “evidently it had been part of the bronze
sheeting that covered the ram.” (Frost, 1976, p. 269).

However, recently Murray and Petsas (1989) suggested that the rams in
the inscription to which Torr refers were damaged rams “collected in fragments
to be sold off as scrap”. These rams may be compared to the Bremerhaven ram,
which weighs 53 kilograms. Assuming a similar shape for the Athenian rams, the
outer surface of such aram may be estimated at no more than ca. 1 square metre.
Consequently, the average thickness of the bronze covering would have been of
the order of one centimetre, which points to a casting rather than a sheathing
consisting of bronze plating.
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One may add that if the core of the ram consisted of a pyramid or a triangle
of wooden timbers joined together, the strength of acast bronze shell would have
been needed to hold the wooden assembly together upon impact of the ram of its
victim. And, of course, since the discovery of the Punic ram, the rams of Athlitand
Bremerhaven have come tolight, both castings of bronze, asis the “ram” (probably
a proembolion) in the Fitzwilliam Museum in Cambridge. Taken together, this
evidencerenders it mostimprobable that the ram was covered by bronze sheeting
rather than by a cast bronze shell. As we shall see, the small sheet of bronze
found on the seabed may have formed part of one of the covers of the tusks.

Loss of the ram

If we accept the interpretation that the partially cross-grained tusks were
made weak intentioanally to prevent damage to the hull, the question must be
answered how it was possible that the ram was lost while the tusks remained in
place. The find of “an ancient ship with its two tusks and a hole like that of a lost
tooth” (Frost, 1975, 1976) poses a mechanical problem, because originally the
tusks were fastened to the ram and to each other by at least four iron bolts going
from one side to the other (Frost, 1976 and priv. comm., 1991). If the ram had
somehow been wrenched out by ramming, it is most improbable that the tusks
would have remainedin place. The hypothetical wrenching-out would have involved
breaking at least four iron bolts at two points each, without breaking the cross-
grained ends of the tusks, which is clearly impossible. It follows that when the
ship sank off Lilybaeum, very probably the ram was still attached between the
tusks.

How was the ram lost from between the tusks when the wreck was lying on
the seabed? Was the valuable bronze ram perhaps robbed from the ship in the
shallow waters in which the wreck was located? It is in itself not inconceivable
that that could have happened, but if so, the tusks would have been lost too. In
principle, the tusks originaliy may have been attached either inside or outside the
bronze shell protecting the ram. In either case, there is no good reason why the
robbing divers would have carefully removed the bronze shell and left the tusks
in situ instead of hacking them off. The find of the tusks without the ram implies
that robbery may be excluded as a cause of the loss of the ram.

We now consider an alternative explanation, first for the configuration in
which the tusks were bolted over the bronze shell of the ram on the outside. in
that case, the iron bolts passed through the bronze sheath, and at those points
a galvanic circuit would have been set up in the seawater, which caused them to
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corrode away locally at acomparatively rapid rate. When the corrosion had reached
the stage that the ram was no longer attached to the tusks by the boits, a gale
over the shallow waters in which the wreck was lying would have been sufficient
todetachitaltogether. Theiron bolts would have formed the anode in the galvanic
circuit, tha cathode was the bronze shell.

The bronze would have been protected from corrosion by the galvanic
process.

If the iron bolts did not pass through the bronze shell of the ram, corrosion
of a different type could have occurred: “crevice” corrosion, which is known
commonly to take place in seawater. If the latter is stagnant. as in a crevice, its
oxygen concentration goes down in the course of time. The variation in the
composition of the electrolyte instead of the metal, causes the metal adjoining
the crevice to behave as an anode, thereby corroding preferentially. However,
the corrosion in the crevices formed between the tusks and the keel was so slow
that the iron nails fastening the tusks had not been corroded through yet, so it
would require a special explanation how the ram could have been lost by this
process.

Ifthe bronze shell had covered both the ram and the tusks, crevice corrosion
might have taken ptace too. But if s0, there arises an additional probiem implied
by this geometry, viz. how to explain the mechanism by which the shell could
possibly have been removed while the unbroken tusks remained in situ. In addition,
in that case the reverse process of mounting the cast bronze shell over the ram
and the tusks would appear to have been geometrically impossibie. The absence
of any convincing explanation accounting from the possible geometry and mechanics
of these hypothetical modes of mounting and removal of the protective covering
of the ram leaves us the alternative assumption that the shell of the ram was
located between the tusks as the only possible explanation. This arrangement
would fulfiil the functional requirements, and it would explain how the sheathing
of the ram was mounted and could have been subsequently lost without losing
the tusks.

Type of ship

First, the question must be considered whether the projecting timber was
indeed aram or perhaps a cutwater. The latteris adevice for increasing the lateral
resistence of the hull; it is most usefully applied to sailing ships with bluff bows
under the waterline. Judging by the extant remains of the Sister Ship (Frost 1976,
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Fig. 168} the hull appears to be extraordinary slender; a cutwater added to a hull
of this shape would have been rather superfluous.

Infavourof the interpretation as aramis the observation by Bonanno (Frost,
1981) that the “trait de Jupiter” joint or scarf between stem and keel would make
sense only if the ship had been built for ramming. The joint had been reinforced
by a block of timber rather than a stem-knee. Basch (1983) suggested that itis a
special strenghtening member for the purpose of absorbing the ramming impact,
analogous to the longer “ramming timber” which supports the Athlit ram (Casson
and Steffy, 1991). But if this evidence points to a ram rather than a cutwater, it
must be repeated that the transverse weakness of the Marsala ram is a-typical,
as is clear both from the iconography of ancient warships and the remains of the
Athlitram (Basch, 1982). If the ram was a later addition to the hull this weakness
would be readily understood as one of the consequences of it.

Most probably, the ship had been built without the massive wales which
distributed the reaction forces or ramming over the hull (Basch, 1982, Steffy,
1983) in atrue ship of war. Consequently, there were no structural parts available
to receive the transverse components of these forces.

The apparent contradiction between a hullbuilt for ramming and aram added
on later is resolved if it is assumed that the ship had been built as the equivalent
of a potential “auxiliary cruiser”. This type of merchant ship of our own recent past
was strengthened when she was built in order thatin an emergency she could be
quickly fitted with guns. The ancient ship was given a straight stem timber, with
a strong joint to the keel, to which a false stem with a ram could be fitted easily.
This type of ram was necessarily a planar construction, strong in the plane, but
weak in the athwartships direction. Thus, the ram might have been a later addition
to a hull which had been designed so that that could be done in an emergency in
order to convert the merchant galley into a warship. Not having been built with a
fixed ram she could have been damaged easily by transverse ramming forces,
so the ram was designed to break off if such forces arose. The choice of iron
instead of bronze for the bolts fastening the tusks to the ram lends support,
perhaps, to the idea of an emergency conversion, because shipbuilders of the
time must have known from experience that this combination of materials was to
be avoided in normal practice.
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Reconstruction

A few points concerning the reconstruction of the ram as presented in the
diagram may be briefly elucidated, in particular where it differs from previous
efforts. These have the ram continuing to the waterline (Frost, 1981). As aresult,
the lateral surface of the ram is large, of the order of 1% square metres, which
could have generated large sideways forces in a seaway, causing the ramto break
off. Forthe same reason, the ram should be submerged, to prevent surface waves
from beating against it. In addition, in a ship of which the prow appartently had
been reinforced only near the joint of the stem to the keel for absorbing the
longitudinal force component of the ramming impact, it would have been desirable
to have the ram located as close as possible to the line of the keel. In the
reconstruction proposed here, the lateral surface of the ram is less than haif of
the earlier proposals, and the tip of the ram is approximately 0.3 metre above the
keel, andless than 1 metre below the waterline. The forward extension of the ram
is about the same as that in the earlier proposals, and as in these, the shape of
the ram accords with one of those attested by the typological study by Basch
(1975).

The lowest point of the keel is the most vulnerable; it seems improbable that
the angular joint between keel and stem would have been there. Accordingly, in
the reconstruction (Fig. 1) it has been assumed that near the prow the keel was
tited upwards over afew degrees. The reconstructional sketch is based, in addition,
on the drawing of the structure of the ram, which has been extended slightly on
the basis of an analysis of the composite photograph in the final report (Frost
1976, Fig. 168 and Fig. 151). As in the photograph, going down on the stem the
forefoot rakes forward somewhat relative to the part above it. Assuming the latter
to be vertical, the upward tilt of the keel is approximately 4 degrees.

The question of the sheathing on the prow could only be resolved partially.
Remains of woven fabric, which would have supported the sheathing, were found
to cling to the prow, which was described as follows in the final report (Frost,
1976): “Thick layers of some woven fabric, liberally smeared with resin. .. swaddled
the entire ram and extended beyond it over the tusks where these were nailed
onto the sides of the keel, and even onto the garboards above. This material, the
remains of which can be seen above the starboard tusk... was so thick that | had
to scrape it offin order to see the tusk itself. The substance which had the consistence
of chewing gum, is whitish in colour and retained its elasticity even after drying
outinthe air... The boundary of this thick layer on the prow is indicated in Fig. 1;
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it was taken over from a sketch which was provided by Miss Frost (priv. comm.
11-1-1992, see Fig. 36 in the companion paper by Basch). The smali sheet of
bronze which was found between the tusks was covered on one side with the
same material. It may be noted that the “ram” in the quotation above appears to
include the region of the prow adjacent to the ram proper.

Where the tips of the tusks projected forward of the stem, the layer of remains
of resinous cloth was present too, although it was much thinner than on the prow
(priv. comm. H. Frost 9-11-1992). The fact indicates that the tusks too, had been
protected by metal covering. The smali sheet of bronze with resin adhering to it
on one side probably formed part of a sheathing of one of the tusks. Here the
metal protection had to be thin enough that it would not interfere with the tusks
snapping off when the ram was subjected to a large transverse force.

Regarding the sheathing of the prow itself, it must be keptin mind that if the
hulls of ships of that period were sheathed, they were sheathed in lead. The
following quotation from the excavation report (Frost, 1976) is relevant: “The
extent of this {bronze] sheathing on the Sister Ship is, of course, implied by the
extent of the resin remains which it must have covered. On the hull itself there is
no sign of lead sheathing taking over from the ram's bronze sheathing, noris there
any sign of lead elsewhere on the site. The presence of lead is usually apparent
even on the surface level of a wreck, so though the Sister Ship has not been
excavated, it is probable that her hull had never been sheathed”.

Adifficulty in this explanation, if applied to the present case, is in the position
of the boundary where the lead sheathing, if there had been such, would have
taken over from the bronze sheathing. Fromthe technical point of view itis obvious
that on a ram which was so designed that it could be wrenched off, the boundary
of the bronze sheathing of the ram would have to correspond closely to the boundary
between the dispensable part of the ram and the remainder, i.e. the front face of
the stem. This implies that the remains of resin-impregnated woven fabric extending
aft over a considerable distance did not, in fact, support bronze sheathing, but
once must have been covered by lead sheathing, in spite of the absence of traces
of that metal at present. Perhaps the iead metal corroded away at an exceptionally
rapid rate because of the proximity of the bronze of the shell of the ram and the
sheats of the tusks. If the bronze shell extended oniy a little way aft, it might have
provided bronze flaps covering the joint between stempost and ram, as indicated
inthe diagram. Finally, it may be mentioned that together with the strip of bronze
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some bronze brads (headless tacks) were recovered from the wreck. Presumably,
with these the thin bronze sheathing of the tusks had been fastened to the stem.

Conclusions

The foregoing leads to the conclusions which are enumerated below:

1.

Thetusks, and the flat timber construction which they once heid between
them, were solidly bolted together and once formed a ram which was
strong enough in the alongships direction to receive the ramming impact.

If the ramming impact had a large lateral component, or if large lateral
forces would subsequently act on the ram, the partially cross-grained
tusks would allow the ram to break off before damage was done to the
hull.

When the Sister Ship sank, the ram was still attached between the
tusks. Corrosion of the iron bolts where they passed from the tusks to
the ram through its bronze covering, eventually allowed the ram to be
detached from the prow by wave action.

The Sister Ship was perhaps built as a merchant galley which could
serve as an auxiliary warship. It was designed to be equipped with a
ram when war was imminent.

Of the possible interpretations, the one that the ram was covered by a
shell cast in bronze and that the tusks, bolted over it on the outside,
were covered by separate thin bronze sheaths, seems the most probable.
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ILLUSTRATIONS

1. Schematic reconstructional diagram of the Punic ram. The “boundary of remains
of resin and fabric” indicated in the diagram refers to the thick layer of remains
covering the prow. The tusks were covered by a much thinner layer of such
remains; originally it may have supported thin bronze plating.
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WERE HAVE ALL THE SAILS GONE?

This paper will deal with the following question: Why, in spite of the numerous
wrecks that have been found in the Mediterranean, as far as | know, no sails or
remnants of sails have ever been found at sea?

This is particularly surprising since we have found hulls, parts of rigging,
ropes, anchors, jars and their contents, and remains of foodstuffs.

I will confine myself in this paper to the Mediterranean as a single entity and
the wrecks of ships from ancient times through the classical period.

Figures 1 and 2 show the Mediterranean Sea with an indication of the number
of wrecks from the ancient to the classical period that have been located. The
squares indicate, with their respective numbers, the amount of wrecks that have
been found in that specific area and, the dots, individual sites. It becomesimmediately
clearthatthere are agreat number of wrecks throughout the Mediterranean where
the climate, salinity, flora and fauna are relatively uniform.

ltis for that reason that regions such as the North Sea, the Baltic, the greater
oceans, etc., or more modern periods than the ancient and classical don't come
into consideration within the context of this paper.

To return to the question, why sails or remnants of sails have never been
found inthe sea, one must first consider the materials from which sails were made.

The papyrus plant was an almost universal source of material in ancient
Egypt. As we know from Theophrastus, who lived in Athens from 370-288 B.C.,
in his bogk, “Enquiry into plants™, “ ... from the inner part of the papyrus they
weave sails and also ropes”. Herodotus, 484-4247 B.C., mentions sails made of
papyrus in a list of boat gear preserved on a document from that period2. And
Pliny the Elder, A.D. 23-79, in his book, “Natural History”, wrote, “ ... Papyrus
grows in the swamps of Egypt or in the sluggish waters of the Nile ... and is plaited
to make boats and the inner bark woven into sailcloth and ropes”s

These statements cover a time span of some 500 years. So we can be
relatively certain that papyrus was used for at least this period of time. However,
there is some discrepancy as to just how many Egyptian boats really did have
sails of papyrus. There are some depictions of Nile boats, as in a mural painting
at Kom el-Ahmar, where itis shown what seem to be separate sheets of papyrus
which can be folded together, used as sails4.
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Both Theophrastus and Pliny use the term, “weave”, when describing the
use of papyrus in the manufacture of sails. However, that is not correct in our
present-day understanding of the terms, “weave” or “woven’s.

The following is the process by which papyrus is made into sheets. Strips
were sliced from the inner part of the stalk, soaked and layed down edge to edge
to make a flat, unbroken surface with a second layer placed on top of it with strips
running perpendicularly across them, creating the same type of surface as the
firstlayer. This “sheet”is then pressedor “tapped”. This tapping crushes the plant
cells and liberates the natural juices which cause the strips to stick togethers.

So we can see why, as writing paper, papyrus might have been quite fine
and, as a sail, opened, with wind hitting it, it may have performed rather well along
the Nile. But it was very brittle and, after repeated foiding, would tear and would
have lost its ability to stand up against the wind.

Figure 3 shows the five fibers - in addition to papyrus - available to the ancient
world. They are cotton, wool, silk, flax (linen), and jute: the oldest of these being
flax. Linen was made from the flax plant, starting in Egypt, and spread throughout
the Mediterranean as early as the second millennium, B.C. for making shrouds
and sails’.

Linen became the fabric of choice for sails, gradually taking over from papyrus.
It was sometimes painted and sometimes embroidered? As it was written in the
book of Ezekiel about 570 B.C., when describing the construction of ships sailing
from the port city of Tyre, “ ... fine linen with broidered work from Egypt was that
which though spreadest forth to be thy sail ..."s

Linenwas used for sails not only in Egypt but also the Eastern Mediterranean
and in the Aegean. ltis a much finer fabric than matted papyrus, and depictions
of sails in the Aegean, (600 - 200 B.C.) show that they were not always of one
piece but made up of patches sewn together probably for added strength?, and,
of course, limited by the size of the iooms. Much can be added about the decorations
on sails. More may be said of the attempts that were made to make linen sails
stronger, more durable, wind-proof and water-proof by the addition of various
chemical treatments. But that is not the thrust of this paper.

Itis true that authentic models of ancient Egyptian ships, with sails made of
linen, have been found and are on display in museums all over the world (Fig. 4).
Butthese have been preservedin the dry atmosphere of burial tombs. None have
been found at sea.
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_ It has been said that some sails were left ashore when ships wentinto battles.
lfthis is so, why have they notbeen found? Most probably, those ships that survived
their battles would have retrieved their sails. If the ship did not survive the battle,
the sails would have been used for other purposes such as making sacks, clothing
or shrouds.

There is quite an interesting story of a most remarkable find, fairly recently
reported by the late Professor Jean Rougé of the University Lumiére at Lyon1o.

Of the many mummies at the Museum of Natural History in Lyon, was one
foundin atemple at Edfu, Egypt, that had been wrapped in alarge piece on linen.
This particular piece has several horizontal reinforcing strips, 5 cm. wide, to one
of which is attached a part of awooden ring suggested to be abrailring of a Greco-
Roman sail, Carbon-14 dated to 150 B.C., £50 years (Fig. 5 and Fig.6).

Now, briefly, about the other materials.

In ancient times, wool was used for nomadic tents and clothing and never
intended for sails, although Tacitus, in AD 70 reports that during the Batavian
revolt in the estuary of the Rhine, “... they sewed their brightly coloured woollen
war coats into sails”. But that, and the story of the Vikings'2, who also used wool,
takes us away from our original time frame and specific vicinity, making it part of
another story.

As far as | know, silk was never used in the Mediterranean for sails neither
in China nor Japan, and is ailso outside the scope of this paper. What remains is
jute and cotton.

As time went on, other materials were introduced in combination with or in
competition to linen such as hemp, from which canvas came, and jute?s.

Parenthetically, cotton was a most interesting addition to our world of sails.
Cotton began to be used for sails together with linen sails as soon as it was readily
available, from about the middle ages. This is discussed in detail by John Pryor
in Mariner’s Mirror, August, 1990, in his article on Crusader Transport Ships when
he suggests that on some ships, “... both cotton sails and linen were used for
different purposes”. Cotton became very popular after the America’s Cup Race
in 1851, when the yacht, America, using such sails defeated British yachts using
linen sails. Of course, the major problem of cotton sails is their tendency 1o rot,
due to mildew when damgp's.
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The question remains as to why saiis have not been found under water. This
is due to the hostile environment by which the fabric is surrounded at the bottom
of the sea. Wool and silk apart, since they are proteins, all these fibers, as well as
wood, are composed of two major families of molecules4; Celluloses, which are
long chains of sugars, vulnerable to oxidation and microorganisms, and Lignins,
their protective coating, tough and aimost indestructible. ( Table 1, below).

Table 1. Chemical Composition of Fibrous Plants and Trees
(Adapted from Refs. 14, 15, & 16)

CELLULOSES AND LIGNIN (%)
HEMICELLULOSES (%)

Cotton 88.4 0
Papyrus ?
Linen (flax) 72-80% 2.0-2.5
Hemp (canabis) 83.1 3.3
Sisal 77.8 9.9
Jute 76.4 11.8
Hardwoods (oak, etc.) ~80.0 ~20.0
Softwoods (pine, efc.) ~70.0 ~30.0

Note: No figures on the chemical compaosition of papyrus are known. However the composition
of various straws have been given (16) as celluloses and hemicelluloses about 80%, lignins 9-
13%. Raw flax contains up to 5% lignin but the amount is reduced on “retting”.

Wood contains 20-30% lignin and has, therefore, survived at the sea’s
bottom, almost intact when protected by, or buried in sand or mud. Jute and sisal,
from which ropes were made, also have a high lignin content. As such, they have
been found in situ, under the sea’s bottom, attached to anchors, etc.

Linen, however, was another storys. The flax stalks were treated, or retted,
before being woven. Retting is a process of hitting, or beating, the stalk in order
to break down the tough, outer fibers of lignin and the inner pulp causing the
protective coating and pulp to be stripped away.

Alithatis left is the exposed, pure celiulose fiber, completely vulnerable and
at the mercy of the elements underwater (Fig. 7 & Fig. 8). This is the factor that
destroys any possibility of finding sails or remnants of sails, in situ, in the sea.
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The question still unanswered and still the subject of much searching is -

what could be the possibility of finding a piece of sail impacted within the anaerobic
environment of mud beneath the surface of the sea-bottom? Could modern-day
technigues such as mud-penetrating sonar enable us to discover wrecks with
their masts and sails somewhere aboard or, at least alongside? [ would hope the
answer is yes.

Eve Black
Center for Maritime Studies
Haifa University

Haifa, Israel
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Fig. 5

Fig.6
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Fig. 7 Fig. 8
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NEW EVIDENCE FOR ANCIENT SHIP DIMENSIONS

The width of shipsheds provides crucial evidence for the beam of ancient
warships. Inrecent years it has become clear that the question of shipshed types
is more complicated than | (and others) imagined in the 1960s.

Clearly we can still associate with the classical trireme the “traditional”
shipshed type, with a clear width of about 6m, as found on the eastern side of
Pashalimani/Zea harbour in Piraeus, or at Oeniadae. At the last Symposium |
discussed the new evidence for a narrower shipshed type, with a clear width of
just over 4m: for example, in Rhodes (4.20-4.40m) and Dor (3.80-4.50m). These
would have been for smaller warships such as hemioliae or possibly trihemioliae.
In Rhodes they are found adjoining shipsheds whose width is at the wider limit of
the “traditional” type.

Two years ago | said that we must assume that tetrereis and pentereis were
housed in shipsheds of the “traditional” type, ‘since there is no clear evidence of
alternative provision for them, e.g. at Piraeus’. | now feel, however, that we have
enough evidence to indicate a third, wider shipshed type, though it is not yet fully
defined. | hope therefore that we can soon make a modest further contribution to
establishing the size of the large ships of the fourth century BC onwards, inspired
by the excellent study of the Aktion Monument and the wealth of new information
which it has provided2.

Some indications of a wider shipshed type already existed. Two of the 30
shipsheds on the island at Carthage are wider than the rest, having a minimum
clear width of 7.1m at the upper end and of 8.0m at the lower end. They were
about 48m long, like those on either sides.

Furthermore, the significance of apassage in Strabo’s description of Aktion
had been overlooked. He describes a shipshed memorial below the hill on which
the temple of Apollo Aktios stood, which had burned down before he wrote his
account: ‘neoriain which Caesar dedicated as first fruits of his victory a set of ten
ships, from a “one” (monokrotos)to a “ten” (dekeres); itis said, however, that both
the shipsheds (neosoikoi) and the boats (ploia) have been destroyed by fire’.
There is a clear implication here that the shipsheds were of varying widths, but
no proof; and the remains were destroyed within a few years of the construction
of the memorial4.
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With this in mind we should at least look again at the evidence from Athens.
Most of the shipsheds found at Piraeus, and all of the remains properly studied
and published, were of the “traditional” type, for triremes. Could they have also
held the fetrereis and pentereis introduced at Athens in the later fourth century?
Lehmann-Hartleben, who accepted that these were larger ships, did not know
the answer to this question. We cannot be sure that the shipshed builders will
always have built the shipsheds large enough to take the largest ships in commission,
as Vitruvius later demanded (5.12), but it is a sensible principle if space allows.
There clearly was new shipshed construction in the last years of Athens’ heyday,
under Lycurgus (338-326); this is normally explained as reflecting the increased
size of the Athenian fleet, but it could also reflect the increased size of some of
the new shipss.

One thing we can assume, | believe: that if the dimensions of a ship type
were fairly standard (whether trireme, tetreres or penteres), then so too would
have been the dimensions of the shipshed type intended to house them, in whatever
harbour. It one captured a warship from an enemy one would want to be able to
slip it in an appropriate shipshed.

Should we therefore give any credence to the measurements published by
Graser in 187267 He claimed to have seen in Zea and Munychia shipsheds of
different width groups, to fit ships of different beam: including penteconters (10.37-
13.81 feet), 12 “normal” triremes (16-17.73 feet), 15 tetrereis (17.96-19.62 feet)
and 7 pentereis (19.88-23.11 feet). In 1968 | was very hesitant on this: ‘we only
have his verbal descriptions, and the evidence is not conclusive’. it is certainly
unfortunate that we have only his descriptions, which can no longer be checked;
but perhaps we do need to look at his article again, in the light of the new evidence.

Some striking new evidence has now been discovered on a small island off
the west coast of Rhodes - Alimnia. Lying about 6 miles off the coast of Rhodes,
due west of Skala Kameirou, the island has now no good source of fresh water,
but only brackish water and some water in cisterns after rain, and has been
uninhabited since the 1960s. Animals are now left onthe island all the year round,
but the human inhabitants have withdrawn, mostly to Chalki which still has a
permanent population of about 300; occasional visitors to Alimnia include holiday-
makers on day trips from Chalki.

During a surface survey of ancient remains on the island in 1980, carried
out while he was excavating a Neolithic settlement on the Kastro, Adamantios
Sampson of the Ephorate of Prehistoric and Classical Antiguities of the Dodecanese
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found remains on the south-eastern shore of the main enclosed bay of the island,
Agios Georgios, and on the southern shore of an inlet on the east coast of the
island, Emporio. A short account of this discovery appearedin 1988. Inlate August
1991 | was able to pay a short visit to the island, and to confirm the importance of
the discovery?.

At Emporio Sampson found remains of 11 shipsheds, and 3 more badly
destroyed; so far | am only sure of the eleven. The ships are cut in the bedrock
which is now very weathered; they continue into the water but it is difficult to say
precisely how far. | checked those in the deeper water at the eastern end, and
found that no.Xl, for example, continues for a further ¢.5m, down to a depth of
0.65m, and then more abruptly to a depth of 1.20-1.30, where it breaks off.

We can be sure oniy that the slips continued into the water for some 5m, to
add to the present dry length of 16m (no. Xl) to 21m (no. VI). The short length is
indeed a problem, particularly when combined with the considerable widths (mainly
8.50-8.70m or 9.50-9.80m). The slips are not spaced at completely regularintervals
but take account of the very rough bedrock, of hard limestone. As Sampson noted,
nos Il and IV intercommunicate.

Sampson published the plan which | reproduce (Fig. 1); he discusses the
widths and says that the length could be establishedin only a few cases, but does
not mention the gradients. Determining the gradient is not easy where the rock
is so weathered and there is an earth fill at the top of the slips. However, on the
east side of slip no. I a fairly secure measurement was possible: adrop of 1.34m
over 9.2m; if we allow a little for the earth fill, we arrive at a gradient of 1 in 7.

At the back of the inlet there are remains of walls which seem to be of good
Hellenistic date, close to the shore; Sampson describes these and also considerable
remains of houses and a kiln on the slope of the low ridge on the south side of the
intet, dating from the Hellenistic to Byzantine periods; also an Early Christian
basilicanear the shore and an early Roman burial, which indicates that the harbour
structures were by then no longer in use as such.

A similar discovery was made on the south-eastern shore of the inner bay
of the natural harbour of Agios Georgios. The harbour is well protected from the
prevailing winds (N, SE, SW), and currents which set from the open sea to the
south-west; itwas used by the ltalians in the Second World War as a naval station
for small ships and flying boats: remains of their living quarters still stand on the
shore close to the chapel of Agios Minas, which is built over the foundations of
earlier structures, now just submerged, on a short headland projecting into the
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bay. These structures have not yet been studied, but could belong to a simple
ancient jetty.

Justinside {north-east of) this headland at least 10 shipsheds were constructed
along the shore (Figs. 6-11). They give the impression of greater depth, since
except at the south-west end the slips were cut into a steep hillside, part of which
clearly proved too steep to be used (on either side of no. VI). Much work remains
to be done in studying these slips, particularly at both ends of the row and in the
water?. The commonest width here is 9.60-9.90m. Again the slips are very short,
surviving to ¢. 14 to 20m (no. VI). Sampson notes that the length of none can now
be established. He believes that they mustbelong to the same date as the shipsheds
at Emporio - very probable but not yet proved. He reports that the pottery finds
from this area are mainly Hellenistic.

No evidence has yet been found in either group of shipsheds for (1) roofing;
(2) external or internal walling; (3) installations such as capstans.

The most striking feature of both groups is the width of the slips, even if one
allows for possible working space on either side of the ship. Most fall into one of
two groups: 8.50-8.70m (E); or 9.50-9.80m (E) / 9.60-9.90m (AG). Of the wider
ones, one (E |) must be a “double” or even a “treble” shipshed, and AG | and V!
could well be “doubles”. | am not sure that there is any significance in the greater
width of the first shipshed in each of the two rows.

TABLE OF WIDTHS

8.50-8.70m  9.50-9.80m (E) 10.80-11m 13m 18.20m
9.60-9.90m (AG)

EH-Vi E Vi, vl X, X1 EIX AG/ El
AGILIV, VILIX, X AGILV AG VI(13.20m)

As for the two main groups, itis very tempting to conclude that we have here
wide shipsheds for the big ships of the Hellenistic period; the main problemis that
they seem to be so awkwardly short. When investigated in more detail they may
prove to be “doubles” of the narrow shipshed type which | have defined (see note
1, above), in which case the length problem disappears. In any case this new
evidence will have to be studied further, and taken into account by those seeking
to establish the dimensions of the Hellenistic “polyremes™o.
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What of the historical context? Who built a small naval station off the west
coast of Rhodes, apparently in the Hellenistic period (although this is not yet
absolutely certain)? Sampson concludes that Emporio, close to the coast of
Rhodes, was developed as a naval station in the Hellenistic period, when Rhodian
naval power was atits height; he dates the remains at Agios Georgios to the same
period. He clearly believes that the naval station could only have been developed
by the Rhodians. This is the obvious explanation: south of the city of Rhodes
itself, the west coast of the island of Rhodes certainly lacks any other good harbour.
The only problem which arises concerns the “wide shipshed” interpretation: on
the evidence we have had hitherto the Rhodians specialised in smaller warships;
the standard heavy units were tetrereis, and the largest warships attested were
pentereis, but they also developed smaller types such as trihemioliae. The latter
were used by the Rhodians as guard-ships (which would be particularly appropriate
at Alimnia), but so also were tetrereis. The “double narrow” shipshed interpretation
would fit frihemiolia, but nothing larger; while single wide shipsheds would be
unnecessarily wide for tetrereis.

If the “wide shipshed” interpretation is correct, we should look for other
possible explanations: for example, could we have here a small naval base
developed by one of the other Hellenistic powers? If so, it is more likely to have
been a power friendly to Rhodes, since the Rhodians would hardly have allowed
an enemy or potential enemy to operate from an island so close to the island of
Rhodes itselft1. But none of the Hellenistic powers were long-term friends of the
Rhodians, not even the Romans. One is therefore forced back to the conclusion
thatthe Rhodians themselves probably developed this naval station, in a strategic
position close to the south-eastern approaches to the Aegean; and that if the
shipsheds were wide, then the Rhodians had some larger ships than we had
thought hitherto. Further work at the site is highly desirable, and could cause
these preliminary conclusions to be revised.

This discovery is a salutary reminder of how much remains to be discovered
or studied in the more remote corners of the Aegeant2,

David Blackman
97-113 Rue Belliard
B 1047 Brussels
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NOTES

1.

9.

D.J. Blackman, “Some Problems of Ship Operation in Harbour”, Tropis /il (1995) 73-81. The
final report on the Rhodes shipsheds has been submitied 1o the Deutsches Archaeologisches
Institut for publication; preliminary reports: Blackman, Deltion 27 (1972, published 1977) 686-
7. Blackman and P. Knoblauch, Akten des Xill. Internationalen Kongresses fuer klassische
Archaeologie, Berlin 1988 (1990) 489 and pl. 75.1-2; ¢f. Blackman, Tropis // (1990) 421,
Possibly the wider type at Rhodes was a development of the trireme shipshed specifically to fit
the telreres which had become the standard unit in the Rhodian navy.

W.M. Murray and Ph. M. Petsas, Octavian’s Campsite Memorial for the Actian War, TAPS
79.4(1989); Murray, Tropis IV (1996), pp. 333-348.

I am grateful to Henry Hurst for this detailed information, not yet published. It is already clear on
nublished plans that two ramps (nos 25-6) are wider than the rest: e.g. Hurst, AntJ, 57.2
(1977) Fig. 4.

Quoted in Murray and Petsas, op. cit. 5-6 and n. 29; cf. 99, 125. | prefer to translate dekanara
as “set of ten” rather than “squadron of ten”. One wonders whether any of the substructure
might have survived.

K. Lehmann-Hartleben, Die antiken Hafenanlagen des Mittelmeeres, Klio Beiheft 14 (1923,
reprinted 1963) 113. Lycurgus. Diodorus, 16.87-8; Plutarch, Vit.X or. 7.853. Tetrereis appear
in the Naval Lists for the first time in the list of 330/29, but may have been introduced some
years before: eight are recorded in the neoria and ten at sea (/G 1121627.22). By 325/4 there
were more fetrereis (43 in the neoriaand 7 at sea), and pentereis had been introduced (7 in the
neoria): IG1121629.808.

B. Graser, 'Meine Messungen in den alt-athenischen Kriegshaefen’, Philologus 31 (1872} 1-
65, with table opposite p.62; D.J. Blackman, in J.S. Morrison and R.T. Williams, Greek Qared
Ships, 800-322 BC, 183n.; | expressed similar caution in JJNA 11.3 (1982) 206: ‘there is no
clear evidence that the latter (sc. quadriremes and quinqueremes) required new or remodelled
shipsheds’. Wachsmuth, however, to whom | referred in 1968 (loc. ¢it.), was prepared to follow
Graser and believe in shipsheds for wider and narrower ship types than triremes: Die Staat
Athenim Alterthum, 1.1 (1890) 72-3. Remains of shipsheds found on the east side of Zea in
1973/74 may be of a narrowertype, which would give some credence to Graser's claim; a ramp
4.7m wide is reported, but it is not certain whether that was the total clear width: O. Alexandri,
Deltion 29 (1973/74, published 1979) Chron. 151 & Figs 34-5 (indicating a clear width just over
5m).

A Sampson, Deltion 35 (1980, published 1988} Chron. 561-3, with plans (Fig. 11, p. 562) and
plates 354-6; this was not seen by me until after the 1989 Symposium. | am most grateful to
the Ephar, Mr. foannis Papachristodoulou, for permission to study the remains and to discuss
them at the Symposium. | visited Alimnia on 25 August, immediately before the Sympasium. |
am grateful also to Mr. Sampson, who has generously agreed to my working further on this
discovery. The results of his survey of prehistoric sites in the Dodecanese have now been
published: H veoABikri nepiodog ota Awdexdvnoa (Athens 1987); his excavation of
structures of a very late Neolithic phase on the Kastro at Alimnia are described there (79-86)
andin Deftion 35, 558-9. There was a settlement on the Kastro in the Hellenistic and Roman
periods also. Sampson lists other prehistoric finds on the island: from Pontikovounaro, a hill
between the bays of Emporio and Agios Georgios; from the south shore of Emporic; and from
near the Agios Minas promontory (op. ¢it. 106-7 & Fig. 96).

My visit was brief and only a limited number of measurements was possible. Sampsen’s plan is
a good basis for further work, which must include a detailed survey and if possible the
controlled clearance of the earth fill and clearance of undergrowth, to check for evidence of
interior walling or rocfing, or fixtures for installations such as capstans, etc.

Sampson mentions ashlar walls in the sea to the east of AG IX-X, ‘which must have been
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connectea with the ancient harbour’,

One can argue that the slips were originally longer, and that a relative rise in sea level has
increased the marine erosion of their lower ends (sic R. Prescott in the discussion at the
Symposium). However, | wonder whether, even assuming that, one reaches a plausible length
for “polyremes”. Furthermore, the ancient remains on the promontory in the harbour of Agios
Georgios have foundations which are now just submerged; if they are roughly contemporary
with the shipsheds (not proved, but plausible), and if they are harbour installations, then the
relative rise cannot have been very great. Perhaps, as Casson has suggested to me, some at
least of the Hellenistic warships had a much broader beam with relation to iength than we are
expecting, over influenced by what we know of the classical trireme.

If we accept the “double narrow shipshed” explanation, then the apparent length is much more
appropriate - for small warships; but on first inspection of the two sites I could see no evidence
for double construction.

L. Th. Lehmann suggested in the discussion that the base might have been established by
Demetrios Poliorketes when he was preparing his attack on the city of Rhodes in 305. But it
seems too small and too distant to have been of much use in that massive attack: Demetrios
had 200 warships of varying sizes, pius more than 170 auxiliary vessels as troop-transports.
The ancient name of Alimnia was almost certainly Eulimna: see G. Susini, ‘Eulimna’, La Parola
del Passato 89 (1963) 129-31; and with fuller topographical description: idem, Annuario
N.5.25/26 (1963/64, published 1965) 260f.; cf. RE Suppl.XIl (1870) 364-5 s.v. ‘Eulimna’. For
an earlier description see G. Gerola, ‘Carchi e Limonia’, Annuario 2 (1916) 6-12, esp. 11f.
Island visited by L. Ross in 1844, who reported that it was previously inhabited and had a fine
harbour, calling it Limonia: Reisen auf den griechischen Inseln Il (1845) 114. Wrongly
identified with ancient Teutlussa by Hiller von Gaertringen, /G XI1.3 (1898) p.5; correction by
him and D. Chiavaras: Ost. Jahreshefte 7 (1904) 90-92.

The island must have been part of the chora of ancient Chalke, on which see: L. Ross, op. cit.
14-20; IG Xil.1 (1895) pp. 158-61 (Hiller von Gaertringen); RE Il (1899) 2066 s.v. ‘Chalke 2'
(Burchner) - inadequate; H. van Gelder, Geschichte der alten Rhodier (1900} 181-3; Gerola,
loc. cit.; ATL 1436-7,561; 11 83; llt {see IV, Index); P.M. Fraser & G.E. Bean, The Rhodian
Peraea and Islands (1954) 144-5, 153-4; G. Klaffenbach, Festschr. C. Weickert (1955) 94-96;
Susini, op. cit. 247-60; RE Suppl. XII (1970) 148 s.v. ‘Chalke 2’ (E. Meyer}; Sampson, op. cit.
(1987) 113-15 & Fig. 153a.

For a geographical description of the islands see A. Philippson - E. Kirsten, Die griechischen
Landschaften IV (1959) 307f.

ILLUSTRATIONS

A. Sampson's plan of the shipsheds at Alimnia (reproduced with his permission
from Deltion 35, Fig. 11).

Emporio Bay from the west; in the distance, the mainland of Rhodes.
Emporio: shipsheds X! (left) to VIl (right), viewed from the bay.

Emporio: shipshed IX from the west; beyond are visible shipsheds X-XI.
Emporio: shipshed VIl from the east; beyond, shipshed Vil.

Agios Georgios: shipsheds X-VIi (leftdistance), VI (centre} and V (right), viewed
from the bay.

Agios Georgios: shipsheds V (left) to Il (right), viewed from the bay.

Agios Georgios: shipshed VI, looking south-west.

10-11, Agios Georgios: shipshed IV, looking south-west.

119



TROPIS IV

DAVID BLACKMAN

1\ %
|
| )
|
| )
N \

.-
1
%A
)
e\
: }
]

\
|
S |
f ]
7 =
e
e SN
._.l
-
s,

Fig. 1

Fig. 2

120



NEW EVIDENCE FOR ANCIENT SHIP DIMENSIONS

Fig. 4

Jdlii e
Eage




TROPIS IV

DAVID BLACKMAN

Fig. 6

122



NEW EVIDENCE FOR ANCIENT SHIP DIMENSIONS

Fig. 7

Fig. 8




DAVID BLACKMAN TROPIS IV

124



NEW EVIDENCE FOR ANCIENT SHIP DIMENSIONS

125






THE BLACK WARE CARGOES. A4TH CENTURY BC WRECK
AT DATILLO, NEAR THE ISLAND OF PANAREA
IN THE AEOLIAN ARCHIPELAGO

Around 1980, a wreck was found off the rock of Dattilo, in front of the island
of Panarea in the Aeolian Archipelago. The wreck is important because it dates
to the late Classical Period and is our first example of a single product cargo. The
material raised consisted almost entirely, of black-painted fine wares (cups, plates,
bowls, jugs, lamps etc) of apparent Sicilian manufacture, butinimmitation of forms
that were of Greek origin. The wreck is unusual in that it fetched up within the
crater of a submerged volcano; this presented the excavators from Oxford University
MARE with a set of difficulties never before faced by underwater archaeologists.

Mensun Bound
Director of Archaeology
Oxford University
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EDITOR’S NOTE

Since making his presentation at the 4th Symposium on Ship Construction
in Antiquity, in Athens, Dr. Bound wrote several articles on the “Datilo wreck”
which are given above, together with a briet abstract of this communication.
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XAAKINO EMBOAO INAOIOY

Ta teleuTaia xpovia exeL SoBei 1dlaiTepn wWBNOM oTNV HEAETN TWV BEPG-
TV NG apXaiag vaurmmyKAc KaL TG VauoImAoiag otnv neploxr e Mecoyeiou
- TO KEVTPO TOU apxaiou KOOUOU.

AnddeiEn 1o napodyv 40, Non, OLEBVES CUUTIOCIO Ke BEpa TNV “Naunmyikn
oTnV ApXaldTnTa”, Mou opyavwoe KAt AL To dpactipto “EAANVIKO IvoTtitouto
MpooTaciag Nautiknig MNapadoong” ye Wuxnh kal vouv ToV akapaTto KaAod piAo
K. Xapn TCAAQ, TOV OTI0I0 KALEUXAPLOTW YA TNV EVYEVIKI TOU TIPOCKANGCN CUU-
HETOXNG.

Mavanpoxwpnoel ONwWES BETIKAN HEAET TwV BEUATWV AUTWY KAl VA TIAN-
OLQCOUE OTNV KaTavonon Twy AETTOUEPELIWV KAl OTNV YVWLON Twv dladlka-
OV, TIOU ENETPEPAV OTOV AVBPWTIO TWV XIALETIWV TTOU MEPACAV va dIaKIvn-
Ocei (eite elpnVikd, eiTe MOAEUIKA) OTOV BAAQCOLO XWPO TNG AVATOALKAG
Meaooyeiou, pénel MpwTa va CUAAEEOULE KAL VO KATAYPAWOUHE OAEG Ti¢ du-
VATEG MANPOPOPIES KAL YVAOOEIG ATO TIG OPXAIEG PIAOAOYIKEG TINYEG, KABWG
KAl Ta QpXALOAOYIKA gupnUaTa, Tou eival otn didBeor| pag. H otnv cuvexela
OUVOETIKA eneEepyaoia Twv OTOLXEIWY QUTWYV gival EKEivn TTOu Ba KATACOTHOEL
duvatoé Tov oXNUATIONO JIAG KAANITEPNG KAl APECTEPNG CUVOAKNAG EIKOVAG
TOU BEUATOC.

Méoa og auto To veuua BpiokeTal n Mapousiaon orpeEPa EVOG XAAKL-
VOU apxaiou, nou QUAACOETAL KAL EKTIBETAL OTO EMONMTEUOUEVO ard Tnv A’
Epopeia Apxalotritwyv (AkporoAewg), “Mouceio MNauvAou kat AAegavdpag
KaveAhortouhou”, otnv MNAGka. To apxaio autd padi e MOAAEG AAAEQ aElo-
AOYEC ApXAUOTNTEC KABWE KAL (VNMEIQ TNE LECQLWVIKAG HAG KAL VEWTERNG TE-
XVNG, QVAKE OTNV ONUAvTIKA BLwTIKY) CUAOYTN Tou NavuAou kat Tng AAeEavdpag
KaveAAomouAou, iou dwpnénke to 1972 oto Kpatog kat oteyaletal onuepa
OTO KOO VEOKAQCIKO OTITL TNG 000U Pewpiag kal Mavog oty MNAdka, ota
pPLLA TNG AKPOTIOANG!.

To XaAkivo autd apxaio (ap. eup. Mouoeiou 138) sival uéxpt Twpa adn-
MOOCIEUTO KAl MAPAUEVEL AYVWOTO, AV KAl ava@EPETAL OTOV KATATOMIOTIKO Ka-
TAAOYo TNC ékBeong Tou Mouoeiou, rou cuvéTate kal eEedwoe 1o 1985 nap-
XaloAoyog ka Mapia Mrpouokapnz.

129



NETPOI . KAAAIFAZ TROPIS IV

MpOoKelTal Yia pia xAAKLVN TPLYWVIKT BriKn, TTOU £XEL TNV MOPPT) pUYXOUG
Balaoaoivou {wou, e MTUXWTO dEPHA Kal OEIPEG SOVTIWY KATW. H BAKN givat
aképain (MANV oG Kkprg anékpouong otnv avw andAngén), unkoug 0,35u.,
KOIAN ECWTEPIKA KAl XUTEUMEVT eviaia e TV nEBodo Tou “Xauévou Keptou”.
To HETAAAO NG BAKNG eival OXETIKA naxw (ray. 0,04p.) kal oL MTUXWOELG XU-
TEUPEVEG, EVQ OL OEIPEG TWV DOVTIV EIVAL EYXGPUKTES “EV YPuUXpW", ONA. HE-
TA TNV XUTEUOT TOU QVTIKELEVOU. OLOU0 eAAewpoeldeic oPpBalpoi Tou KN Toug
(0,025 X 02) eival kevoi, iowg AAA0TE TTANPoUNEVOL ard AAAnN GAN, ONwg Keva
eival eniong kaL Ta pouBouvia.

To puyxog Tou (wou eival HaKPOUAD kat 84 KAAUTTTE TO AKPO £VOG EUAL-
VOU gLPROAOU, OTO OTIOI0 OTEPEWVOTAV {E HEYAAQ XAAKIVA KAPPLa (UKouUg
0,065p. To KaBEva). Kpivovtag anod Tig owlOueveg TPUMEG UripxXav Tpia kap-
(LA OV MEPLPEPELA TOU avoiyuaTog TNG Bnkng (cwlovtal 2) kat duo oTnv Ka-
Tw eninedn emuPpavela, nou dev owlovratl OUWS oNUEPA. ZHUEPA emtiong dev
dATNPOUVTALOTO £CWTEPIKO iXvN TNS ArdAnEng Tou EUAwvou eppdAou, rou Ba
nTav, kpivovrag aro Tnv Qopen g BRKng, opboywviag dIaToung, NAAToug
nepinou 0,065(.

ZUppwva Ke MANPOPOPIEG TOU OUAAOYEQ, BpEBnke oTov KoplvBlakd KOA-
o, YEYOVOG TIOU £AV QVTATIOKPIVETAL OTNV TIPAYUATIKOTNTA, ONUAiVEL OTLTO
apxaio Ba ékelto otnv IAU Tou rMuBuéva g BaAaccag, apou dev Napoucid-
Ce1 POOPES and TRV napapovi] Tou otny 8AAacoq, oUTe £Xouv EMKABIoEL OE
auTté IiNnUaTa, ouTe EXELTIPOORANBEL amnod pikpoopyaviououg, OTwe cupBaivel
og avaAoyeg nepnTwoetg (MPPA. XaAkiva vauayiou AvTikuOnpwy, K.aA.)

H OXETIKA PUCLIOKPATLKT] ardédoor TwV XapakTNEIoTIKLV Tou BaAaoalvou
OO ME TO MEMAQTUOMEVO PpUYXOG, TO TITUXWTO d€pua Kat TNV MOIKIAIQ TV
SoVTIWYV, ETITPENEL TNV avalATnon Tou €idoug, OToV NPAYUATIKO KOOUO TWV
{hwv Tng 8GAacoag.

Na tnv TavTion aneuduvenka oto dtebvg yvwaoto “Mouceio MouAavdpr
duokngloToplag” oTnv Kngtold, kateuxaplotw IBIaitepa v Yuxr) tou Mouoeiou
ka Nikn MouAavdpn yia Ty Borbeia g, Kabm¢ Kat Tov ETIOTNUOVIKO OUVEpP-
yatm tou Mouaeiou CwoAdYo Ko AXIAAEQ ANUNTPOTIOUAOD YA TIG NTANPOPOPIES
TOU.

To xahkivo Tou Mouoeiou KaveAAOTIOUAOU TAUTIOTNKE Auéowe anod Tov
KO AnUNTPOTOUAC ¢ amnodidov KePaAT) KapXapia/okuAdYapou emBeRaiw-
vOovTQg £T0L TG TIPWTEG OKEWYELS. H apXikr) Opwg CUAANYN TOU apXaiou KaA-
AlTéxvn, va arnodwoel dnAadn £va aro Ta navew and 20 £idn kapxapia nou em-
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¥wpialav oty Meodyelo, EECTPATIOE, GPOU TEAIKA KATEANEE VO KATAOKEUG-
g€l Eva pavTaoTiko {Wo e TNV MPOCBNKN XapakKINPLoTIKWwY BNAQOTIKWY (-
WV NG OTEPLAG.

O AoB6g Tou pouBouvioy, N BE0N TOU PATIOU OTO HECO TOU KEPAALOU, N
B£€an Tou OTOHATOC OTO KATW HEPOC TOU KEPAALOU Kal TA PUTEPA peoaia dov-
T eival OAQ XAPAKTNPICTIKA TOU KapXapia ou eival Yapt, Xt BNAaoTiko.
AvTiBeTa 0 OXNUATIONOG TWV POUBOUVIWY, I} UIKPET) YAWOOQ TIoU EEEXEL, TA
akpaia nAakoeldn d6vTIa eival XapakTNPEIOTIKA XEPoaiwV BNAACTIKOWYV, OTIWG
TO AAOYO 1] 0 OKUAOG, dnAadr) {wa putopaya naudaya. H mtuxwon tou d€p-
HATOG KAl i avUywaor Tou pUYXOoUG, Iou Sev anaviouv OTOV MEAayHaTiko kap-
Xapia, uropei kKata Tov Ko AnUNTPAKOTIOUAO, va anodoBouv OTO YEYOVOG OTt
0 ApXaiog KAAAITEXVNG 6Q UEAETNOE TOV KAPXAPIia ard ano&npapévo r xn-
kG dlatnpnHévo, VEKPO Mia rmapadetyua.

Ta eidn TOU KapXapia KUNAiVOVTAL OTO URKOG TOuG arno 1-8u. aAAa tane-
plocotepa eival 3-5. kal urmpgav navTtote emkivouva, 10 PONTPO TWV vau-
TIKWV Kal Twv Papddwyv e Mecoyeiou OAwV TWV EMOXWV.

H neptypagn Tou XaAKivou avTikeuévou Tou Mouoeiou KaveAAoriouAou
£Kave oan, moTelw, TNV XENOT TOU: MPOKEITAL YiQ TNV HETAAAIKY) EVIOXUTL-
KN andAnyn tou EUALVOU EUPBOAOU evOG TTOAELLKOU TTAOIOU. TO EUBOAO YEVIKQ,
TOTIOBETNUEVO OTO UYPOG TNG IOAAOU YPAHHNG, UTTNPEE TIOAEKO EEAP TN TWV
apxaiwyv EAANVIKOV MAoiwv kad’ OAn TNV apxaidtnTa, 6nwe ansdelEav oL oxe-
TIKEG peAETEG, 1daitepa Tou Cecil Torr, Tou J. Morrison kat Tou kaBnyntn L.
Cassons.

lowg eQeUPEDN TWV POLVIKIKOV VAUTIKOV TIOAEWV TG avATOALKNG
Meooyeiou, To €uBOAO Kal 1 Xpon Tou gaiveTtat OTL EI0AYOVTAL OTOV EAANVI-
KO X(WEo Kata tov 90 at. n.X., mbavotata apxIKa oTIq EUROLKEG TTOAELG, OTIWG
T0 AgukavTit. H KATAOKEUAOTIKY] QUTY) AETTTOUEPELA, DNAQDY N UNAPEN KEV-
TPKOU EMIBETIKOU EUPROAOU, TIPOUTIOBETEL TWPA KAL BACIKEG VEEG TPOTIOTION -
O£IC OTNV TEXVIKNA TNG KATACOKEURG TWV TIAOIWYV, WOTE va evioXubei To okapi
TOU fTAoLOU, yia va Urnopei autd va epBoAioesl, aAAd kal yia va avBeEel oTov
KAUBWVIONO Kat oTnv rieon Tou euBoAiouou. AAAG emiong kat véa eEAoKNoN
TOU EUYJUXOU UALKOU (TWV VAUTIKWV) TIPpOUTIOTIBETAL, YIQ TNV EKTEAEDN TWV KA-
TAAANAWV EALYMWV TTOU ATTAUTEL 0 EPBOAICHOG TOU EXBPIKOU ITAOIOU KaL TNV dte-
gaywyn g paxng rnou akoAouBouoe.

To éuBoAo urtAPEE 1IBIAITEPO XAPAKTNPLOTIKO TWV EAANVIKOV TIOAEIK®DV
TAOIWV KATA TOUG YEWPETPIKOUG, APXALKOUG, KAQOIKOUG Kal EAANVIOTIKOUG
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XPOVOUG Kat XPNCLLOTIONBNKE £MIONG Ao TNV PWUALKT) VAUTIKY, TIOAE KT UN-
xavn.

'HOn and vwpic To EUALVO ELROAO ANMEKTNOE HETAAAIKNA EVIOXUON (XAAKL-
VI ) CLOEPEVIA), WOTE KAl TO TIAR YA TIOU Ba ETEPEPE OTO AVTINAAO MAoIO va
eival kaiplo kal anoteAeopatiké. H mo ouvnBiouévn wopgr nou EAaBe n pe-
TAAALKI QuTh €nMévouan, Tav TS KEPAANG TOU KERATYPOPCU KPLoU, arT’ OTIou
£AapBe Kal 1o Ovopa Tou YeVikd TO £uBoA0: “kplog” (Ram ota ayyAwkd). Ze au-
TO akoAouBouoEe rpoPpavwe TNV Napoéuola Xpron Tng KEPAARG ToU Kplou oTo
OMMWVUHO TIOALOPKNTIKO OTEQLAVO UNXAVNLA TWV QPXALKDV KQt KAQOLKWYV Xp0-
vvs. H duvaprn wénong nou xapaxktnpifel To (wo KPLOg KAl ou arnoTeAel Ku-
PLOTATO YVWOPLoUa avdpeiag Kat UTIEPOXTIC OTNV HAXN, £YIVE TIPOPAvVWG N al-
Tia TNG XPNOHOTIOINONG HETAPOPIKA TOU OVOUATOC, KABWG Kal TG idlag g
MOPPNAG TNS KEPAANG Tou {wou, Kat 0TA EYPOAA TWV NMOAEMK®OY MAOIWY TwV
EAANAVODV.

‘'OuwG EKTOG artd TOV KPLO XPNOIHOTIONBNKE YA Tnv £MEvOUon Tou EURO-
AOU Kal 1 HOPPT TNG KEPAARG TOU KAMPOU, KUPIWG OTA MOAEUIKA TTAOIA TWV
Zapiwve, Ta urtdAotnia, oAiyioTa HETAAAIKA ER30Aa TIOU £XOUV dLACWBE( YE-
XPL OTjHEPQ, 1} TTIOU anewkovifovTal e apXaia £pya TEXVNG, £ival 0dovTwTa Kal
Sev PEPOUV CUYKEKPIUEVT) LopPn {wou, KTOG and 1o EuBoAo Tou Mouoeiou
KaveAAOTIOUAOU, TIOU MAPEEIVE OUWE AYVWOTO TNV OXETIKY BIBAIoYpapia.

To xdAkwvo éLfoAo Tou Mouaeiou KaveAAOTIOUAOU E TRV HOPET| TOU Ba-
AQooIvoU wou eivatl UKpoU peyEBoud (Unk. 0,35.) Kat uikpou Bapoug (4,165
gr.) kal €€ autwyv NPOoUNoBETEl KPO TIOAEUIKO ITAOI0. EQv anoxkA&todei i ri-
BavétnTa o XaAAkivog “kpldg” KaveAAOTIOUAOU va avike O€ avabnuatiko, -
KPOYPAPIKO TIAOIO, TOTE MPEMEL KAVEIG va OTPAPEL 08 MPAYUATIKO TIOAEUIKO
MAOIO, HIKPWV OUWE BLlacTACEWVY.

AN TIC PIAOAOYIKEG TINYES KAL TOUG ApXAOUG LOTORIKOUG Yvwpiloupe 6Tt
Katd TNV {HEoN EAANVIOTIKI ETOXT MAPATNPEITAL A YEVIK OTPOYPT} TIPOG Ta
UIKPG Kat EVEAIKTA TTADIQ, oav avTipponn npogavmos Taon nNpog TNy napatn-
POUMEVN CUYXPOoVN UMEPBOALKA AUENon TOU OYKOU TwV TIAOIWV OPLOMEVWV
TTACUCIWV VAUTIKWV JUVAUEWV.

NapAaAAnAaq, Katd Tov 30 Kal 20 at. 1.X. mapatneeiTal jia onuavTikni au-
&non Tou @awvougévou NG NeEPATeiag, 1IB1AITEPA OTIC QVATOALKES AKTEG NG
ASPIaTIKNG KAL OTO [OVio. KUpLWOTEPOG MELPATIKOG AdG TAV TNV ETIOXT QUTH Ol
IAAuploi, yvwoTol kat wg AiBupvoi’. AuTol, gaivetal, 6TL eloryayayv Tov TUno
TOU HIKPOU KAt EUENIKTOU TIAOLAPIOU, TIOU £YIVE YVWOTO E TO Ovopa “AEuBog”.
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Eivai evdlagpépov 011 0 vEog autdg TUNOG EAAPPOU TIACIoU, apou SOoKL-
MAOTNKE PE ETUTUYXIO GTTO TOUG TELPATEG —E OOUVNPEG CUVETIELEG YIA OAEQ
TIG MAPAALEG EAANVIKEG TIOAEIG— £YIVE ATIODEKTOC KAl arnd OpPICHEVES OpYa-
VWHEVEG EAANVIKEG VAUTIKEG SUVANELG, OTIWG N ZNapTn katn Makedovia. v
Ouvéyxela e TNV ovopaoia “ABupviq” £yive o Bacikédg TUMOG NMAOIOU OTO vau-
TIKO TNG QUTOKPATOPIKNG Pwnge.

H AéuBog gaivetal 6TL SlakplvoTav oe SIAPOoPOUG TUMOUG, avaAoya HE
TIG SIAPOPETIKEG XPHOEIG TNG. ‘OTAV XPNOIUOTIOEITO W¢ HaxIHn povada, dla-
NPWVTAG MAVTOTE TO EMHNKES KAL EVEAIKTO apXLIKO TNG OXAUQ, Hropouoe va
PEPEL pEXPL KAt 50 KWTNAATER, va £XEL dlwpopn BEoN YU auToug, KaBwg eTi-
ong o&eia TPpWEA KAL iIoWE KA £LBOAOC. Tnv UTapEn NAavtwe eUPOAOU OTIC AER-
Boug aueopnToUuV OL IEPICCOTEPOL VEOTEPOL HEAETNTEG TWV VAUTIKWY Bepa-
TWV?,

AAAOG, MAPOUOIOG TUTIOG EAQPEOU MAOIOU EpPaVIfETAI TOUG XPOVOUC QU-
TOUG, - MAVTOTE O£ OXEON HE TIG AEUBOUG - KAL PEPEL TO Ovoua ‘TIRIOTIS”, aKpPL-
Bwe arno 1o OpWVUHO BaAacovéd KATOG0. To KN TOG MPIOTIC eival yvwoTod ané
NV apxaia ypappatoAoyia, ndn arnod tov 50 ai. n.X. KalL avaPEépetal ano Tov
KOKO Erixappo, Tov AploTOTEAN, ToV LIOTOPKO MoAUXQpuo Kat TOUG PETA-
yevéoTepoug Omruavo Kat Alllavé !, To kitog autd (yvwotd otnyv Jwoloyia
onuepa wg PRISTIS ANTIQUORUM) £xel cwpa HEYAAO, ETHUNKEG KAt XAUNAS,
loxupdTatn oupd kai 1blaitepa pakpla olayoéva pe SUo CEpEG IOXUPOTATWY,
nptovwTwy SovTIWV. TA XAPAKTNPLOTIKA AuTA TOU KATOUG TTIPOPAvVOS direiTal
0 TUMOG TOU MAOIOU TIOU PEPEL KAl TO OVOUA TOu, Yla va oKopriifel oTov eX0pd
ToVv pSB0, aKoUn Kal ue tTnv B€a Tou.

MeavéTata ouwg Kat AAAa BaAlaocoiva {wa, 6nwg To enigofo okuAoya-
po, £dwaoAv Tr HOPPN TOUG YIA TNV KATAOKEUN £UBOAWY TAOLAPIWY TOU TUMOU
auTtou, ONwg To £UPOAC Tou Mougeiou KaveAAOTIOUAOU . ZTnV EUNVEUOT) Au-
M iowg énage kanoio podAo kai N Idlaitepa ayanntr oTnyv EAANVIOTIKN niepio-
50 rapacTaon TG HUBKNAG, poRepnS, BaAacoIvhg ZKUAAQR, LE TIG TPELS ATTO-
AAEEIG GE HOPPN KUVOKEPAA WYV, OTIWG HAG NEpLypageTal 1idn anod TO OUNPLKO
énog (Oduooelq, ' 85 K.e11.) kal yvwpilouue and £pya Tou 4ou at. . X.12

Mavtwg, ToTeuw, OTL 1 KN avTanokpivouevn TV PAYHATIKOTNTA TTTU-
XWOT Tou SEPHATOC TG KEPAARG TOU Kapxapia rou napatnpeital oto £upo-
Ao Tou Mouaoeiou KaveAAONOUAOU, HITOPEL va EKTIANPOUCE KAt AEITOUPYIKT)
AvAYKN Apou TO MTUXWTO HETAAAO Ba QVTIOTEKOTAV KAAAITEPA OTIC THECELG
EVOG gloALlopOU.
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Edv undpxel ap@BoAia ano Toug vEWTEPOUS HEAETNTEC Yia TNV UTIAPEN
egBoAou otig Aéppoug, yia avagopa tou Titou Aiflou kaBloTtd BERain, NAvTeg,
v unap&n eupoAou oTIg TRIoTelg. O Pwuaiog loTOpIKOG OE ia TeRImTtwan Je-
TaPppadel TNV avTtioToln avaypadr| tou MNMoAuBiou, mou avageépel “npicTiv”, o
“NAVE ROSTRATA”, dnAadr rAoio pe éuBoAo ( rostrum). O MoAUBLOC CuYKe-
Kplpéva avapépet (18.1.1) 6tito 197 . X. o diAirmog o E' tng Makedoviag aré-
TAEUOE “TIEVTE AEPUBOUG £XWV Kal piav npioTwv”, kaw o Titog AiBlog, étav ava-
PpEPeTAL OTO D10 YEYOVOG, onuelwvel petagppalovrag tov NMoAuBio, 6TL o
dilinriog anénAeuoe “CUM QUINQUE LEMBIS ET UNA NAVE ROSTRATA"
(32,32,9).

H anddoon autr) Tou Titou AiBlou, dev MpEMEL va opeiletal ge oUyxuon
Kal Ayvola TOU (GTOPLKOU, BTG UNEBeocav OpioUEVOL PEAETNTEG!S, aAAa on-
Haivel akplBwg OTL OTOUG PIKPOUG VAUTIKOUG OXNHUATICHOUC ToU DLAIMmou Kat
Tou NGBL TNG 2napng, ol AEuBoL aroTeAoUoay TO TTARBOG, eve OALYapBudTe-
peG MpioTelg oav MAoia 1o EVICXUMEVA KAl aglopaxa, iowg EKTEARVTAC TO
pOAO TNG vauapxidag Tou OTOAIOKOU.

ToUTO MPOPAVIG YVWPLLE 0 PWHAIOG LOTOPIKOG KALTIPOKUTITEL EMUECA KAt
ano tnv aAAn nepintwon, énou o NMoAUBLoG avapepovtag Ta KABEKQOTA TNG
vaupayiag g Xiou (201 n.X) onuewwvel (16, 2-8), 6TL 0 diArnog o E™ g
Makedoviag eixe 0TOA0 CUVOAIKa peV 150 pikpwv MAoiwy, UNodnAWVETAL OPWC
oapwe OTLOLTIPIOTEIG ROAV Ol OALYWTEPES APIBUNTIKA: “AELBOLDE CUV TAIG TIPI-
OTECLV EKATOV KL IEVTAKOVTA”.

O T. Aiplog avagépel (44.28.1) akdun, OTL IPIOTEIS £iXE OTO GTOGAO TOU
Kal o Nepaéag g Makedoviag.

MeTa T TeAeutaieg auTég Pveieg N TIPIOTIE, WG TUTOG NAoIou, dev ava-
PEPETALEAVA TNV APXAia YPAUUATOAOYIA, MTPAYHA TIOU HAPTUPREL OTLO TUNOG
¢neoe o aypnotia kait Eenepaoctnke arnd AAAOUG TUMOUG TMOAE UKDV TTAOIWY.
Edv Kpivoupe anod TIG .OTOPIKEG TNYECS, N SLAPKELD TNG XPNONE TNE MpioTng dev
uriepBaivet cUVoAIKA ToV éva alwva, SnAadr ard ta péoa nepirou Tou 3ou at.
TLX. u€XpPLTa gE€oa Tou 20u at. TLX.

Meoa og autd To neplexoUevo gival duvaTov va epunVveUoEL KAVEIG Kal
Va XPOVOACYNOEL TOV XAAKIVO “kpld” Tou Mouaoegiou KaveAAonoUAou: rpoan-
AwpEvo ato £upolo evog pikpou rAoiou, TiBavoTaTa TUToU TpioTng, ElKOVO-
Ypapouoe akptBwg TNV Uop@r) evog eTtipoou 8aAacoIvou {ou, OTIwG O Kap-
Xapiag. MapdAAnAa, and v dIApKELa YEVIKA TNG XP1ong TOU TUTOU Tou MTAOI0U,
HTOpPEL Kat 0 XAAKIVOG OwlOUEVOG “KPLOG”, va XpovoAoynBei avtiotolxa and
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Ta HECA TOU 30U at. HEXPL TA HECA TOU 20U dL. T1.X., YEYOVOG MOU CUNPWVEL Kal
HE TNV TEXVOTPOTIKA Arodoon TwV XAPAKTNPIOTIKWV KAl AETTTOUEPEILV TOU
XAAKivou efoAou.

EAniCw, 611 vEa apXAIOAOYIKG eupNUATA OTO PEAAOV Ba eruBeRalwoouv
TNV Mo NMAavw oe1pd TwV CUAAOYICUW@V Kal Ba pag euTpeYPouv Uia KaAAITEPN
avayvwpLon ToU TUMOU QUTOU TOU HIKPOU, apXaiou MOAEKOU TTIAOIOU, TNG NP~
0TNG, KAl TWV LOLAITEPWY KATACKEUACTIKWY XAPAKITIPOTIKWY TNG, OMwg 10
XAaAkivo €upolo.

Métpog . KaAAydg
Epopog twv ApXalotitwy

AleuBuvTHG TNG AKPOTIOAEWC

ZHMEIQZEIZ

1. M. Mnpouakapn, Mouaceio NalAou kat AAeEavdpag KaveAhomouhou, AAA IX (1976), 130-
152 — M. . KaAAyag, AA 45 (1990) Xpovika 15-16.

2. M. Mnpouckapn, To Mouoeio MauAou kat AeEavdpag KaveAloroUAou — Odnyog, ABriva
1985, 46 ka1 Si1opBbwpévn Ekdoorn Tou 1994). Ta oxédia Tou epféAou, nou cuvodelouv 10
napdv apbpo, cuvtdxonkav ano tov k. K. KaZaudkn apxLtéktova-tonoypagpo g
Epopeiag ApxaoTiTwy AKPOTIOAEWS, TOV OTIOIO KAL EUXAPIOTW Bepud.

3. C.Torr, Ancient Ships, Chicago 19642, J. S. Morrison and R. T. Williams, Greek Oared Ships
900-322 BC, Cambridge 1968; L. Casson, Ships and Seamastership in the Ancient World,
Princeton 19862.

4. M. Popham, An Early Euboean Ship, Oxf. Journ. of Arch. 6 (1987), 353 ff.; P. G. Calligas, Early
Euboean Ship Building, Tpdrmc Il, ABriva, 1990, 77-83.

5. E.Kunze, Rammabock, Olympia Bericht V, Berlin 1956, 75-78; F. Z. Koppé, Ta petd
KepaAwv Kpiwv Kpavn, Abfivan 1970, 252-3.

6. L.Casson (BA. onu. 3), ogA. 63-4, onu. 104 kat 109. Mopopécg Siagpodpwy {wwv ota RRoia
TAoiwv nou elkovifovTal o atTikd peAavopopga ayyeia tou 6ou at. 1t.X. BA. L. Casson, figs.
81, 82, 85, 88, 89, 90.

7. H.Bengtson, IoTopia ™g Apxaiag EANGSoG, (LeTagpp. A. MTappiin) ABrva 1979, 358. Na v
newparteia Twv ArtwAwy, BA. Mep. Katwrddn, ArtwAikn ZuproAlteia, ABrivar 1977, 440 k. ek,

8. L.Casson (BA.onu. 3), cek. 125-127 ka1 141-142.

. BA.avtiBeta L. Casson {(onu. 3), 126, onu. 107.

10. T'ta o mAoiov “ripioTig” BA. L. Casson (onu. 3), 127, 610U KAl NAPArOUNES OTOUG IOTORIKOUG
NoAuBo kan Tito Aifto. M. M. Zippa, To Nautiko atnv lotopia twv EAAN vy, ABfval 1982,
333.

11. lNa o Baikacawd kKATog “NploTi” BA. Aplototéioug, Mepi Ta Zwa loTopiai, 566, B, 3.
Emyxdpuou, Artoott. 59. Ortuavou, AAteutikad I, 370. Alllavou Mepi Zwwv IStéTnToc, 9, 49.

12. M. ©epeAng, ZkUAAG EpeTplakn, Apy. E@nu. 1979, 118-153.

13. To rostrum-i, ota AaTivika onuaivel puyxog {wou kat EuBoA0 MAOICU Kal pETAPOPtkd TO Bry-
Ha ™G AYopag, viaTi ekel urtipxayv éuBoAa nAoiwy anéd kanota vaupaxia.

135



ABRIDGED TRANSLATION OF DR. PETROS CALLIGAS PAPER,
BY THE EDITOR

BRONZE RAM OF A SHIP

This bronze ram is part of the important private collection of Pavios and
Alexandra Canellopouios, donated in 1972 to the Greek State and housed today
inthe “Pavios and Alexandra Canellopoulos Museum, Plaka (Athens), supervised
by the Ephorate of the Acropolis.

Itis hollow, shapedinthe form of a sea animal muzzel, of 0.35 mlength. The
thickness of the metal is 0.04 m.

The two eliptic eyes as well as the nostrils are vacant. Two of the three nails
that fastened the metal to a piece of wood that penetrated the interior of the ram
still exist.

From informations provided by the collector it was found on the sea-bed of
the Corinthian gulf.

11 is believed from informations provided by the Goulandris’ Museum of
Natural History, that the ancient artist was initialy aiming to represent the muzzel
of a shark, although the final result is a fantastic creature.

The bronze ram at Canellopoulos Museum is small in length (0.35 m) and
weights only 4.165 kgs. If we exclude the possibility of it pertaining to a small
votive ship, it then may have belongedto areal war-ship, but of small dimensions.

Litterary sources enumerated by the author refer to a light war-ship called
“Pristis” and a parallel is drawn between a specie of Mediterranean shark, the
“Pristis Antiguorum” and such a craft.

The “Pristis” war-ship existence is recorded for a century, i.e. between the
Ilird and lind c. B.C. and the caracteristics of this ram concord with such a dating.

H.T.
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Fig. 3

Fig. 4
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DOCUMENTARY EVIDENCE FOR
SHELL-FIRST CONSTRUCTION

A papyrus fragment found in Egypt, obviously from a shipyard'’s ledger,
records payments to shipwrights and sawyers working on a boat.

The sequence of payments indicates clearly that shell-first construction was being
used.

Lionel Casson
100 Bleecker str.
New York

NY 1012

USA

EDITOR’S NOTE

Prof. Casson made an oral presentation. The above is a brief description of
his communication.
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KELEUSTE, AULETE, TRIERAULETE, SON MUSICAL
ET MANOEUVRES DES BATEAUX

Gréce a une inscription du début du 4e siecle av. J.-C. (IG 112 1951) on a la
chance de disposer de listes d'équipages de différentes triéres athéniennes de
cette époque. Parmi les membres de ces equipages on trouve le kéleustes et
l'aulétés. Ces deux personnages se retrouvent également, toujours I'un a céte
de l'autre, dans la classification des éguipages des navires que propose le
lexicographe Pollux dans son Onomasticon (mpooBeTéov O€ TOUTOLG Kai TpIn-
pauAnv kai keAeuoTrv). Kéleuste et aulete font aussi belle équipe dans un autre
texte. Polyaenos (5.2.5) raconte laruse dont s’est servi Dionysios pour s’approprier
I'lte de Naxos. Il fit envoyer au port de Naxos une pentecontore avec comme
passagers des aulétes et des kéleustes dont chacun semblait ordonner une triére.
Les Naxiens, alors, croyant qu’allaient arriver autant de triéres qu'ils voyaientdes
kéleustes et des aulétes onteu peur et se sont rendus sans résistance & Dionysios.
On sait par les sources mentionnées ci-dessus aussi bien que par la Souda que
le kéleuste a autorité surles rameurs (et selon Souda sur les épibates = passagers
qui ne font pas partie de I'equipage, souvent des guerriers) et qu'il recoit ses
ordres soit par le kybernéte directement soit par 'intermédiaire du proreus (Fig.

1).

Dans|'époque homérique onn’apas le grade du kéleuste; pourtant Homére
emploie le verbe keAeUw (inciter, donner des ordres) pour designer lacommande
des manoeuvres nautiques qu’ordonne Télemaque a ses compagnons de bateau
(Od. 2.422-423).

Selon lesrécits mythiques, le premier kéleuste qui exergait, en méme temps,
la fonction du musicien sur un bateau fut Orphée. Dans ses Argonautiques
Apollonius de Rhodes nous dit que les Argonautes “aux sons de lalyre d’'Orphée,
ils frappaient de leurs rames les flots impétueux de la mer et les vagues venaient
battre le navire”: ®g ol Ut Opdnog KIBAPN METIANYOV £PETHOLG MOVTOUAGRpOV
UBwWP £ &€ pOBla kKAUDOoVTO, Ap. Rh. 1.5640.

Laparticipation d’'Orphée Fig. 2 al'expedition argonautique est mentionnée
par Pindare lorsque, dans la4e Pythique, le premier recit complet sur'expédition
des Argonautes, il donne les noms des héros qui ont répondu a I'appel de Jason.
Des listes pareilles a celle qu’établit Jason en vue de son voyage ne sont pas, de
toute facon, totalement fictives. On posséde de I'époque mycénienne des listes
de rameurs qui remontent au 13e siécle av. J.-C. (Fig. 3).
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Dans les fragments d’Hypsipylé d’Euripide le role d’Orphée est clairement
mentionné comme de celui quirythme les gestes des rameurs et définit la rapidité
delanage: “on disait qu'au milieu, a c6té du mét, la kitharis thrace d'Orphée criait
un chant asianique chantant les ordres aux rameurs aux longues rames, tantét
l'ordre de la nage rapide tantét I'ordre du repos” (fr. I, lll 8-14). Bond (I'éditeur,
. Oxford) constate I'emploi inattendu du mot into¢ qui correspond plutét a un chant
triste proche du EAeyog (cf. D. Page, Greek Poetry and Life, p. 209).

Méme si souvent les chants maritimes sont empreignés d’une certaine
tristesse on a du mal a expliquer pourguoi cette tristesse trouverait une place
dans une occasion pareilie. Peut étre faut-il penser gue la nature du chant mentionné
dans se texte d'Hypsipylé est dicté par le caractére du discours de I'héroine et
pas par laforme qu’affecte généralement le chant destiné a donner le rythme aux
rameurs sur un bateau. En réalité ce rythme était souvent modifié tout au long du
trajet et il est difficile de penser que ces modifications rythmiques pouvaient étre
introduites par les variations rythmiques du chant lui méme seulement.

Il parait plus logique de penser que I'intervention du kéleuste et elle seule
étaiten mésure d'imposer et de synchroniser des modifications de rythme rapides
et sans danger pour la securité et I'efficacité de la nage.

Les ordres du kéleuste n’étaient pas probablement donnés pendant qu’un
aulete jouait et méme si ces ordres comportaient parfois en eux un élément
rythmique ou musical, leur principales caracteristiques étaient la brieveté et la
précision. Une fois le rythme donné, la musique de I'auléte pouvait I'entretenir.
Mais 'important était que les matelots puissent entendre clairement les ordres &
travers le bruit des flots, le grincement des bois et, souvent, le bruit du combat.

Thucydide nous décrit ce qui pourrait arriver dans le cas contraire. Lorsqu’au
lle livre de son histoire Thucydide parle de la défaite des Corinthiens il précise
gu’au milieu du tumulte et de la confusion générale ils negligaient d’exécuter les
ordres des keleustes et ne les entendaient méme pas: Bor T xpwHEVOLKAi TTPOC
aAAnAoug avtipuAaki Te kat Aowdopiq, oudév Kathkouov oUTE TV NAPAy-
YEANOUEVWYV OUTE TV KEAEUCTOY (3.84).

Le contact entre le kéleuste et ses hommes était d’'une importance capitale
non seulement au moment précis des manoeuvres mais d’'une fagon plus générale,
puisque le kéleuste était le responsable pour 'enseble des rameurs. Arrien précise
qu’il relevait de son ressort de distribuer les repas aux hommes: “Les kéleustes
distribuérent sur chaque navire aux rameurs ce qu'il leur revenait et ces derniers
une fois qu'ils I'avaient regu se sont exclamés en se langant dans une nage
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accelerée: ot KEAEUOTAL KA’ EKACTNYV vADV TO eVOOSIUOV TOIG E€pETALS £VEDO-
oav oL d¢ T TN EVOOOELABPOOL TO POBiw EMmAdAatav (App. MlapBikd61 (Rees)=
151 J EGrH). Souda (s.v. KeAeuoTAG) propose un tableau analytique des dévoirs
des kéleustes. Ceux-ci “commandent aux rameurs et aux épibates et rendent de
trés grands services; ils veillent a ce qu’on cuise la quantité de pain nécessaire
et & ce que les rameurs aient juste leur ration; ce sont eux qui s’occupent du vin,
de la viande, de I'huile et de toutes les autres denrées, afin d'avoir toujours a leur
disposition ce qu'il faut distribuer chaque jour”: (GpxeL 5 O TIPWPEUG TWV KWITN-
AaTtv) ol 8¢ KeAeuaTal TOUTWV AUTOYV Kai Twv eruBatiov. Meyiotnv & napé-
YovTat Xpeiav oi KEAeuoTai Kai yap {va Toug pToug deOVTWS METTWAOL Kal ou-
VIEAWOL TO HETPOV EV T OElTTVELY OLKWTINAATAL, TOUTOIG £CTIV ETHEAEC OlvVou,
KPEWG, £Adiou, NAVTWV TOV TOOUTWY, (va TalTa TNPolvTeg KAl RuEpav 16
ETURANAOV Exwat ToO dldopEVoU IPOC THV Xpeiav.

Cestextes rendent claire la difficulté et 'importance de la tache du kéleuste
qui doit exercer ses fonctions en faisant preuve & la fois de finesse et d’autorité;
car c'est a lui de maintenir la discipline si nécessaire pour la bonne issue des
operations.

Lorsque, dans les Grenouillesd’Aristophane, Eschyle parle de |’ ordre etde
ladiscipline quiregnaientchez les marins al’époque ouil vivait, ildonne I'exemple
des rameurs qui ne savaient pas autre chose que reclamer leur ration et pousser
des crisquiles aidaient aramer de fagon plus efficace. Euripide, soninterlocuteur
et concurrent dans la méme piéce, lui rappelle 'autre aspect de cette discipline;
le méme rameur pouvait trés bien piguer la nourriture de son collégue et lorsqu’il
debarquait a terre, il pouvait aussi derober les passants. Maintenant, ajoutte
Euripide, le rameur contredit ses supérieures et il ne rame méme pas! (Aristoph.
Gren. 1071-1076).

Ce passage, en dépit de son caractére comique, constitue, néanmoins, un
témoignage intéressant sur une réalité que les auteurs qui nous parlent de la
marine athénienne n'évoquent pas souvent: le fait que les rameurs pouvaient se
lancer ades actes tels que le vol ou le pillage lorsgu’ils échappaient a I'observation
des officiers. Les sources nous informent que cet aspect la était aussi du ressort
du kéleuste.

La bonne conduite d'un kéleuste a bord est valorisée tout simplement par
les résuitats. Dans son Oeconomique Xenophon nous fait 'inventaire (Oec. XX1.3):
“Dans une triere lorsqu’une fois en mer il faut avancer pendant des jours entiers
a la rame, certains kéleustes savent agir et parler de facon a enflammer leurs
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hommes et a leur faire accepter la fatigue de bonne grace. D’autres, au contraire,
sont assez maladroits, pour que la traversée dure deux fois plus dans le temps.
Dans le premier cas, I'équipage débarque couvert de sueur, mais félicité par le
kéleuste et se félicitant de lui; dans le second, les hommes arrivent sans s'étre
donné de mal et pourtant ils détestent leur chef et en sont detestés”.

Or, ons’appercoitqu'ily a en effet, deux registres dans I'activité du kéleuste
abord. En premier lieu il y a les ordres eux mémes, les indications précises qui
doivent étre données au bon moment moyennant la nature de la manoeuvre et
les performances attendues des rameurs, ainsi que la communication avec le
proreus et avecles Toixapxol (sous officiers qui commandaient atous les rameurs
d'un des cGtés du navire).

Le deuxieme registre qui définit lactivité du kéleuste porte sur le ton sur
lequel sont donnés ces ordres et 'ambiance qui est créée dans le but d'obtenir
le maximum de la capacité des rameurs. C’est la qu'intervient la musique. On a
vu que auiéte est souvent cité comme un membre de I'équipage de la triere. i
convient, cependant, de préciser que le statut social d’'un auléte de triére au Ve
et au, IVe siécle, n’était pas, quand méme, aussi élevé.

On possede sur ce point le témoignage de Démosthéne qui nous revele
(Mepi Tou Ztepavou 129) le cas d’un “triéraules” dont on connait le prénom, le
nom du pére, le metier, la classe sociale, I'identité de son épouse et le métier de
celle-ci ainsi que le nom de son fils.

Le prénom était Phormion et celafait de lui le premier personnage historique
ayant exercé le métier de “tpinpavAng” dont on connait I'identité. On sait (par
Demosthene) gu’il était esclave; 'orateur mentionne -comme il se doit- le nom de
son maitre: Dion. On connait aussi I'identité de I'épouse de cet auléte; cette
derniére travaillait dans une maisen de prostitution et c’est de cette maison que
Phormion I'a retirée pour I'épouser: AAN’ wG O TpiNpauAng Popiwy, 6 Alwvog
ToU ®peappiou SOUAOG AVESTNOEV QUTHV Ao TAUTNG KaANg épyaciag (Demosth.
18.129). Il va de soi gu’'on n'aurait jamais eu autant de renseignements sur un
personnage aussi sécondaire que Phormion si la femme de celui-ci n'avait pas
obtenu plus tard, par une autre alliance, unfils qui préccupait beaucoup Démosthéne:
le nom de ce fils était Eschine. Le scholiaste du texte de Démostheéne précise, a
propos de Phormion, qu'il n’était pas tout simplement auléte - car il y en avait qui
etaient celébres - mais qu'itjouait avec son aulos dans un triére un rythme depourvu
de musique (Guouoov puBudV): oux arA®g AUANTAG - Hoav Yap Kai Enionuot -
GAN £V TP PEL QUADY QUOUCOV PUBUOV.
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Si Demosthene a conservé le nom d'un auléte esclave en témoignant ainsi
del'existence de ce métier, quelques années auparavant Aristophane avait choisi
une autre fagon de montrer la nécessité d’une musique synchronisée a bord.

En 405 av. J.-C. le public athénien qui s’'est reuni pour assister a la
représentation des Grenouilles, s'est, probablement, retrouve devant un spectacle
assezinhabituel. Unbateau représente sur scéne se mettait enmouvementgrace
aux bons soins de Dionysos qui se trouvait dedans et qui soi-disant “ramait” en
synchronisant ses gestes avec le rythme dicté par la musique du choeur invisible
des Grenouilles. On se rappelle que dans cette piece, Dionysos dieu du théatre,
decgu par les poétes tragiques vivants descend aux Enfers pour ramener en vie
turipide. Alafindelapiéce c’est Eschyle et pas Euripide qu’it ramene des Enfers.
Mais pour alier 8 Hades il suit le chemin que sont censés de prendre les defunts,
c’est adire il s’embarque au bateau de Charon. lly alatoute une série d’allusions
comiques qu'il convient d'interroger brievement pour prendre une idée aussi
précise que possible sur le rapport entre ia musique et les manoeuvres des
bateaux. Tout d'abord il faut préciser que déjal'image de Dionysos sur un bateau
n'est pas une image etrangére aux Athéniens du Ve siecle (Fig. 4). Elle fait'écho
de deux evenements relatifs a Dionysos I'un mythique, I'autre cultuel. Le premier
c'est I'épisode de I'épiphanie du dieu aux pirates qui I'avaient enleve dans un
bateau lorsque Dionysos a transforme les pirates en dauphins etle mat du navire
en vigne. C'est cet episode que représente probablement le fameuse coupe
d’'Exekias (Fig. 5).

Le deuxiéme événement c’est la procession qui amenait Dionysos en ville
sur un bateau roulant qui est souvent représente parles peintres des vases. Dans
ces occasions Dionysos était, d’habitude, accompagné de satyres et de joueurs
d’aulos (Fig. 6).

L’apparition fréquente de Dionysos dans un bateau est encore un indice
favorable alaprésence de'aulos, instrument lie par excellence au culte dionysiague,
abord des navires. On peut méme se demander sila presence de 'aulete sur les
bateaux athéniens ne servait aussi a placer, en quelque sorte, la nef sous la
protection du dieu. Lorsque, donc, Aristophane fait Dionysos ramer dans un bateau
il crée tout de suite une opposition comique par rapport aux deux images qu’on
vient de citer. Mais il y a beaucoup plus.

Charon installe Dionysos prés de la rame, il lui montre comment saisir les
rames, comment avancer et étendre les bras et comment ramer sans bavarder.
Dionysos declare étre completement inexpert vv. 203-206.
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- Etcomment novice que jo suis, point marin et point salaminien, pourrai-je
pousser larame?

- Tres aisement, répond Charon, car des que tu auras commence tu entendras
des chants merveilleux.

Ce sont les chants des grenouilles qui chantent comme des cygnes. Du
coup Dionysos accepte et demande a Charon de commander la manoeuvre (Ka-
takeAeve). Charon le fait aussitdt et commence a crier o opop, o opop!. Ainsi
dans cette nage parodique Charon se substitue au kéleuste et le choeur des
Grenovuilles a l'auléte. C'est, d’ailleurs, le choeur lui méme qui mentionne l'aulos
dans son chant (EuvauAov Boav Upvwv). A partir de ce moment commence un
dialogue entre les Grenouilles gui restent invisibles et Dionysos qui essaie de ramer
sur la musique du choeur2. Nous ne disposons pas, bien sir, de cette musique.
Mais déja la structure metrique suffit & montrer a peu prés ce qui se passait. En
realité, chaque fois que Dionysos arrivait a suivre le rythme avec ses paroles et
avec ses gestes, les Grenouilles changaient tout de suite de rythme. Ainsi, Charon
donne au debut des métres dactuliques, rythme qu’on pourrait traduire comme un
rythme binaire. Les Grenouilles rompent ce rythme avec des metres iambiques et
trochaiques (donc ternaire). Lorsque Dionysos adapte ses gestes a ce rythme la
les Grenouilles commencent a chanter en métres dactyliques. Dionysos poursuit
en chantant des iambes contre les trochées des Grenouilles, puis en prenant les
metres trochaiques des Grenouilles contre elles-mémes. Il continue ainsi en variant
sesrythmesjusqu’alafinouiltriomphe sur elies. Pendant ce concoursil est probabie
que le rythme devenait de plus en plus rapide et que les maladresses de Dionysos
a la rame était évidentes et grottesques aux yeux d’'un public constitué, dans la
plupart, de rameurs extrémement habiles. Mais la seance musicale la plus somptueuse
qui a eu lieu sur un-vrai-bateau athénien al'époque classique s’est, probablement,
produite au moment du retour triomphai d’'Alcibiade a Athénes en 408 av. J.-C.

Plutarque nous apprend ce qui se passait sur le bateau d’Alcibiade ce jour
la. “Le joueur d’aulos charge de rythmer les gestes des rameurs était Chrysogonos,
vaingueur aux jeux pythiques, et le chef de manceuvres était I'acteur Callipidés;
tous les deux portaient des tuniques droites, des robes trainantes et tous les
ornements habituels des concours... le vaisseau amiral entra dans le port avec
une voile de pourpre: on aurait dit qu’il conduisait, aprés boire, un joyeux cortége
dionysiagque (Plut. Alc. 32). Athenée racontant le méme épisode nous dit que -
Callipidés donnait les ordres du kéleuste (¢k€Aeue) portant 'habit qu'il portait sur
la scene et que Chrysogonos, portant I'habit des concours pythiques, a joué sur
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l'aulos “'air des trieres” (10 TpINPKOV) (Ath. 12.353 ¢-d). Il me semble qu’on ne
doit pas comprendre par 10 TpnpikOv tout air qui était joué a l'aulos sur une triere
(comme le fait p.ex. Cartault, “La triere athénienne” p. 166), mais un morceau de
musique bien précis et officiel qu’on devait répéter souvent dans des occasions
précises telles que par exemple. le depart ou I'arrivé d'une expédition maritime.
La parure, le style et 'aspect somptueux de ce kéleuste-acteur tragique choisi
par Alcibiade nous amene au probléme de la place qu’occupait traditionnellement
le kéleuste dans un bateau. Compte tenu des représentations des vases et du
besoin d’étre entendu par tout le monde - on sait déja que le kéleuste devait avoir
une voix assez forte et gu'il servait parfois de héraut (cf. Diod. Sic. XX 50) - Morrison
et Williams le situaient au milieu de la nef. C’est, d'ailleurs, la place qu’Euripide
reserve a Orphee (LECW MAP'ICOT®), “au milieu de la nef pres du méat”, Orphée qui,
dans ces récits, exerce les fonctions a la fois du kéleuste et de l'auléete.

Pourtant, plus on regarde ies quelques figures de kéleustes qui nous sont
parvenues a travers les vases antiques plus on a du mal a les situer dans une
place fixe. Peut-étre, les keleustes se tenaient-ils souvent au milieu de bateaux
pour mieux étre entendus et compris par leurs hommes. Mais déja les peintures
qu’on étudie montrent de fagon trés claire combien les gestes et la mobilité restent,
acétédes paroles, les vertus principales qui assurent I'efficacité des manceuvresf. Vil.
Etc’est cette mobilité que je voudrais souligner en concluant car ¢’est cette mobilité
qui faisait de cet officier 'agent habile qui concrétise les décisions, I'instrument
rapide de 'action. Et c’est la méme mobilité qui a fait qu'aujourd’hui méme, apres
tant de siecles pendant lesquels les bateaux n’ont plus besoin de rames pour se
mettre en mouvement, le keleustés reste toujours un grade d’officier et exerce
toujours ses fonctions sur les bateaux grecs.

Et gu'en est-il, alors, de l'aulete? Celui-ci, méme s'il a pu, avec son jeu,
maintenir le rythme des rameurs, méme s'il a su parfois contribuer a des traversées
rapides, a des victoires difficiles, a des retours inesperés, il n'a pas pu, on 'avu,
obtenir pour sa propre personne un statut social respectable et une dignite
professionnele. Il a, donc, disparu. Peut-étre, éprouvait-il Abord le méme malaise
qu'eprouvait Dionysos lorsqu’il ramait dans le bateau d'Aristophane, Dionysos,
dont l'aulete n'était, aprés tout, que 'humble serviteur.

Menelaos Christopoulos

Université de Chypre

Département des Etudes Grecques
75, rue Kallipoleos, Nicosie
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ILLUSTRATIONS

1a.

1b.

2.

NOTES

Aryballe corinthien du milieu du 6e siécle av. J.-C. Provenance: Béotie
(Tanagra). Musée National Archéologique d'Athenes (n° 281):kéleuste,
rameurs.

Hydrie attique af. n. (Louvre, E 735). Beazley ABV 85/2 Proreus, kéleuste,
timonier.

Métope du monoptéros (Trésor) des Sicyoniens a Delphes (Autours du 560
av. J.-C)).

On voit le nef Argo et, au milieu, deux musiciens, Orphée et un autre
(Moucatog?) qui tiennent leur lyres. Il s’agit, rappelons-le, de la plus
ancienne représentation d’Orphée qui nous et parvenue.

Tablette en argile (Helladique récent, Il B2, fin du 13e s. av. J.-C.).

Elle a été trouvée dans ies fouilles du Palais de Pylos (1939). Elle mentionne
trente rameurs (€pétal) recrutés de cing différentes régions de Pylos
constituant I'équipage d’'un seul bateau dont la destination était Plevron
d’Etolie: “epétai MAeupwva de iovteq”.

Amphore antique & f. n. Provenance: Tarquinia. Fin du 6e siécle av. J.-C.
Munich, Museum Antike Kleinkunst 2024. 540-534 av. J.-C. Qeuvre
d’Exékias.

D’aprés un dessin représentant 'arrivée de Dionysos {souvent incarne par
I""archon basileus”) accompagné d’aulétes et de satyres sur un bateau
roulant, probablement le méme qui était utilisé pour transporter le péplos
d’Athéna Polias lors des Panathénées. La procession arrivait au sanctuaire
de Dionysos a Limnai puis, de 13, partait de nouveau une procession avec
Dionysos et la basilinna qui aboutissait & 'archeion de I"archon basileus” ou
avait lieu leur mariage secret.

Méme que la. De Vautre cété du vase il y a une Siréne avec une double téte
(téte d’homme et téte de femme). La présence de cette Siréne pourrait étre
un allusion au passage des Argonautes de I'lle des Sirénes. Le desordre des
rames aurait exprimé 'embaras produit par le contact avec le chant des
Sirenes. Morrison et Williams voient 5 rames. J'en vois que quatre.
Personnellement je tends a voir un rapport entre les gestes du kéleuste (le
timonier gesticule aussi) et le desordre des rames. Méme s'il ne s’agit pas du
cycle argonautique, la Siréne pourrait insinuer le danger mortel qui serait la
consequence d’'une mauvaise manoeuvre que semble corriger le kéleuste.

1. Liste indicative des ordres les plus fréquents du kéleuste:

onede: (Appuie) Souda; £peidev: o0Tw Ppaociv ol ATTIKOI
OTIO0V OUVTOVWC Yivépevov. .. H uetapopd and Tov
EPETTOVIWYV KAl ENEPEISOPEVWV TOIG KWTAIG

poBiov-potalev: (Rage accélerée) Souda, Eusthathe 1540, 44,
poBalelv: IO £pECOELY EUTOVWG

Punartmai

dppu
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Q onom, Q onoén Pour donner te rhythme
‘Qon, napaBaiol Souda S.V. QO KEAEUOHA TOV EPECOOVTWV
KaTAnauov THY KwrnAaciay
MNade Tais-toi
211 Silence
2. Avisthophane, “Grenouilles”, 209-269
BpekekekeE KOAE KOAE,

BpekekekEE, KOAE, KOAE,
Aldvaia Konvaov TEKVQ,
Euvauiov Uuvwv Boav

$OeyEwped’ slynpuv Epav Goday,
KOAE KOAE,
v apdi Nuorjov
Aog Aldvucov Ev
Alpvawov iaxnoauey,
nvix' 6 KpamaAokwHog
T0ig tepolct XUTPOIoL
XWPELKAT ELOV TEPEVOG AaWV OXAOG.
BpekekekEE KOAE KOGE,.
Al £y OE Y'OAyelv dpyopat

TOV OppPOV M KOAE KA .

Uliv &' iowg oUdEY LEAAEL.

Ba. Bpekekeke koak koak,.

Al AAN’ eEOAOI00’ aUT( KOAE:
oUBEV Yap £0T GAN 1) KoAE,

Ba. £lKOTWC ¥’ @ TIOAAG TIPATT@Y.

£uE yap £otep&av eUAUpoi Te Moloal
Kat Kepopatag Nav 6 kaAapopBoyya
naiwv-
TIPOJETTEPTIETAL 8’ O POPUIKTAG
'ANOANWV,
£veka dovakog, dv UToAuplov
&vudpov év Ajuvalg TpEdw.
PpexerekeE kol koA,
Al £y 5¢& PAUKTALVAG Y EXW,
X0 MPWKTOC idiel aAat,
KAT' QUTIK’ eKKUag £pel—

Ba. BpekekekEE KOAE KOGE.
Al AA" @ PIAWDOV YEVOG
navoacte.

Ba. MGAAOV HEV 00V

¢BeyEOLECE’, €l dN NOT €U-
nAlowg £v duépaiay
HAGueoBa dia Kureipou

Kal PALw, xaipovteg WONG
MOAUKOAUUBOLTLUEAEGLY,

i Atog pelyovTeg Oupov
£vudpov Ev BuB xopeiav

aiéhav epOeyEauecta
TIOHQOAVYOTIADAACHAOLY.
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Al

Ba.

Al

Ba.

AL

Ba.

A

Ba.

AL

Xa.

BpekekekeE KOAE KOAGE,
TOUTI Map’ Upiv AauBavw.
deva tdpa neloodyecoa.
delvoTEPQ & Eywy’, EAQUVWY
£t dlappaynoopal.
BpekekekeE KOAE KOAE.
OlpweT " OU YapP HOL MEAEL,
AAAG pnv kekpalodueoba y’
OmoooV 1 PAPUE Av NUOV
xavdavn 81’ Huepag. ’
BpekekekeE KOAE KOAE,.
TOUTW YAP OU VIKATETE.
OUSE pfv MUAG OU FIAVTWG.
QUBE YNV UUEIQ Y E£UE
oudeEnote’ kekpafoua yap
kav &€n &’ nuéEpag
(BpekeKeKEE KOAE KOAE,)

£wq av UpdV ETIKPATNHOW TO KOAE,

BpekekekeE KOag koAt

EueAlov dpa navoely Nod’ pag Tod

Koak.
w rrade nade, napaalod T
KOTTIW. ..
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KYNOS .....FLEET

Ladies and Gentlemen, dear colleagues,

| am aware that the title of my paper sounds provocative, but | think it deserves
it since Kynos until now has provided us with so many examples of Late Bronze
Age ships as almost the whole number of the Lokrian ships, which took part at
the expedition against Troy according to Homer1.

Kynos was one of the towns of East Lokris, referred to by Homer in lliad?
and has been identified with a small hill by the coast near the modern village of
Livanates, opposite Euboeas.

The excavation whichis being conducted there since 19854 has given some
more examples of LH lIl C ships and more precisely three clay models, apart from
the already known and published sherds with warships’ representationss.

All three of them, partly preserved, but tandalizing because of it, they are
very didactic as far as construction and typology of LH ships are concerned.

The first of them is a clay hand-made model (Fig. 1-4, Pl. 1) found together
with LH Il C early material. Almost half of it is missing, as well as the upper end
of the prow. The ridge of the hull is mostly broken apart from some small parts
which are preserved so that we have the original height of the modelé. Dark brown
painted stripes, though not very carefully applied, mark and accentuate some
functional and important parts of the ship, the keel, the gunwale and the stem-
post?. Moreover the keel on the inside is marked by an additional band of clays.
No other decoration, painted or plastic, is to be seen on this model except of a dot
of colour outside of the hull toward the middle of its length. Whether it is intentional
or accidental | cannot decide, my opinion however is that it cannot be interpreted
as an eye?®. The upright, high end of the model and the existence of a cutwater
characteristics of the prows of many other Late Bronze Age ships, allow us to
identify this part of the model as the stem 10,

The second model is also almost half-preserved (Fig. 5-8, Pl. Il). We have
to do again with a hand-made clay model of a ship of pure orange clay with a slip
of diluted clay. It is found together with LH Il C sherds. The pointed end is broken
so that the identification of this part with stern or stem becomes difficult but not
impossible. Onthis model again the functional parts are accentuated with the help
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of colour. So a red-brown stripe marks outside and inside the keel. The frames
are rendered in the same way. The vertical lines seen on the out-side of the hull,
framed by horizontal stripes, cannot obviously be frames or beams, since they
don't reach the keel, as on other examples, such as the one from Phylakopi on
which the vertical stripes are identified with frames? or merely decorative features’2

So according to my opinion and the examples so far known, either from vase-
painting'3 or from models'4 we have in front of us the mode! of an oar-propeled
galiey whose rowing-posts are indicated by these vertical lines, which can also
render stanchions of a rail or at the same time the tholepins against which the
oars were worked.

On the preserved part eleven at least such rowing posts are counted and if
it is taken into consideration that the widest part of this model measures 0,044
m. so that the whole could be 0,22 m. long, it is reasonable to suggest that this
model represents a ship with at least twenty-five oars on each side, that is fifty
altogether, a number that fits to pentecontoros, a kind of ship known during Late
Bronze Age and described by Homer?s,

Rowing-posts so close to the pointed end of the hull would be no comfortable
for the rowers, but perhaps this happened due to lack of space for the artist to
render the number of oars and similar rendering is not unknown to the arte.

To my opinion whatever feature or device the artists of that time showed on
paintings or models, no matter how skillfully or abstractly they are rendered, they
should copy reai characteristics and usually the more important or impressive
ones, and if today difficulties are arosen as far as indentification of those
characteristics are concerned this happens because we do not know how the
world looked like at that remote periodr’.

Another remarkable and difficult to explain feature of this model is the presence
of two plastic bands of clay across the inner side of the hull near the end, which,
beginning from the keel, should project above the gunwale. The upper part of
these projections is missing, but they should not be very high according to other
known parallels'8. They cannot belong to banks'® and they cannot be thole-pins
for oars20, as well. They could be supports for steering-oars, if this part is the stern.
Double oars are not unknown during Late Bronze Age?' and some similardevices
on other models, for example the well known one of Mochlos, have been given
this explanation22, ‘
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They cannot also be cross-beams since the frames are already rendered by
colour. Nor they can be ropes, as the clay strip on Argos’ model is interpreted?s.
On the other hand if this part of the model is the stem these projections could be
supports for the suspension of anchors24. This last opinion cannot be excluded
although to my knowledge there don't exist any such representations from this
period in the Aegean area. A fact that contributes to the stem-conciusion is the
presence of a cut-water, whose junction with the bow is marked by a verticat line
onboth sides. Athird explanation that these projections supported a superstructure,
like a cabin is not trustworthy.

Comparing the above two new models from Kynos we can draw some useful
conclusions. We see that although both of them obey to the angular type of craft2s
however they differ from one another basically. The first one has a curved keel
and it gives the impression of a deep, roomy, heavy merchant-man2s of the so-
called kaiki-type?’, well represented in the Aegean since Early Minoan period and
whaose characteristics have been recognised in many other ships, painted or
models, for which the same identification is given by many scholars?s. The fact
that the majority of such vessels are found at Greta and Cyrpus perhaps implies
the origin of the type?? and the character of the people, who invented and used
them: merchants.

The second one has a straight keel, low, slender hull, many oars, perhaps
is a pentecontoros, and gives the impression of a fast war-ship such as the alreaady
known paraliels from Kynos itself3c. Ships with similar characteristics belong mostly
to the Central Aegean and the mainland of Greece3!, areas which provided us
with almost all the known examples of the type, a fact that cannot be accidental
to my opinion.

So the more decisive conclusion drawn from the differentiation in rendering
of the above models is that during LH Ill C period already existed at least two
different types of craft each of them with its special function. So from now on and
onthebase of the above examples atypology of Late Bronze Age ships of Aegean
can be suggesteds?.

The third example from Kynos consists of a part of a bird shaped-prow,
actually the akrostolion, of the same date (PI. Ill). The beak is missing and we
have not found the main body of the ship which it belenged to.

The piece is decorated on both sides with an eye, at the proper place, and
vertical stripes of colour, three of which have an additional hanging loop. Whatdo
these lines andloopsrepresentis notclear. Do they suggest ropes? Orall of them
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are intended to render the plumage of the bird?

It is certain that this last piece does not belong to either of the models of
Kynos already described. The size of it shows that it belonged to a bigger model
and to my knowledge we don’t have any simitar ones found intact, since such high
extremities, like akrostolia, are more submitted to the danger to brake. The only
other example that approaches the Kynos' model is the one found in Tirynss3s,
which has some characteristics that correspond not only to this akrostolion but
also to the other Kynos' model, that is low, long, slender hull, vertical lines on the
stem-post and which is of the same date.

The guestion is to which kind of model it could fit better to the merchant or
to the war-ship.

I made an experiment (PI. IV, V) and to my opinion the bird shaped akrostolion
suits better to the war-ship. And this opinion is supported by many other well
known exampies, among them the ones from Kynos itself.

Bird-shaped akrostolia is not a novelty of Late Bronze Age ships, since this
device exists on the Aegean ships since Early Minoan Period34. But this kind of
prows - naturalistic or abstractrendered - are more often to be seen on war-ships,
so that this feature tends to become a standard characteristic to them, without
excluding its presence on other kind of craft, too.

War-ships should be more impressive and of more fearful outlookss and such
devices help this purpose as the relative iconography teaches us.

The fourth ship | want to show you is already known, but only partly. ltis the
war-galley represented on a sherd of crater found in Kynos, which we have
discussed about during the last symposiumss,

Now the good god of the archaeologist, whoever he or she is, after three
years revealed us the missing other end (Fig. 9) on which the stern is pictured
andthe helm-man at his place working a big steering-oar with both hands, so that
itis sure the ship is not pictured beached, nor sailing in open sea since mast and
sail obviously have been lowered?”. The fighting warriors on her deck not only
strengthen the character of the ship but also they imply that in Late Bronze Age
events, like naval battles, perhaps not in their classical meaning, took placess.

Itis certain that this last ship will arise much discussion and many controversies
among the scholars but | think that beyond any doubt we all agree that it proves
thatthe geometric war-ships we know from the relative iconography are the direct
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descendants of the Late Bronze Age ones.

Fanouria Dakoronia
14th Ephorate of Prehistoric and
Classical Antiquities,

Lamia
NOTES
1. lliad, B, 534.
2. lliad, B, 531.
3. W.Qldfather, Kynos R.E.29. A. Phillipson: Die griechische Landschaften|, 2, 348, 360. W.K.
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4. F.Dacoronia, Kynos, Deftion 40, B, 1985, 173. Deltion 41,8, 1986, 68. Deltion 42 B,1987 Deition

43,B,1988 Deition 44,8,1989 (under press) Delftion 45,B,1990 (under press). F. Dakoronia, War-

ships on sherds of LH Il C Kraters from Kynos, Tropis If, 117 ff.

Tropis I, 117 ff, Fig. 1-3.

The model in its present condition measures 0,107 m. in longitude. its maximum height is 0,06 m.

the height of the hull is 0,045 m. and its width 0,06 m.

7. Colour, not merely for decoration. is often used on clay modeis for the same purpose, thatis to
render different parts of the ships, for example on the well known model from Phylakopi, S.
Marinatos, La Marine Créto-mycénienne, BCH57, 1933, Fig. 15, 26.

D. Gray, Seewesen, Arch. Hom.[.G. 1974, 51, Abb 14. L. Basch, Le Musée imaginaire de la Marine
Antique, 1987, 141 Fig. 293-294.

8. Plastic rendering of different parts on clay models is not unknown, for example on the model from
Argos, H. Palaiologou, Aegean ships from the second Millenium B.C. Tropis |, 227, Fig. |I-4.

9. Aneyeis tobe seen on the bow of the above mentioned model from Phylakopi (foc.cit.supra7). Itis
net a usual decoration on ships of Late Bronze Age, but it becomes a characteristic of the
geometric ones. About its meaning or its use Gray, loc.cit. (Supra7) 60. L. Basch, loc. cit. (supra7)
141. J.5. Morrison-R.T. Williams: Greek Oared Ships, Cambridge 1968, 37, Cecil Torr, Ancient
Ships, 1954, 69.

10. The existence of a cutwater in front of the bow already in Late Bronze Age has been accepted by
many scholars s. $. Wachsmann, The ships of the Sea Pecples, ./ N.A. 1981, 10:3, 202, 209,
216. G Kirk, Ships on Geometric Vases. BSA44, 1949, 126. B. Landstrom, The ship, London
1961, 27.

11. Cl. Laviosa, L.a Marina Micenea, ASAtene, XLVH-XLVIII, (1969-1970), 24 footnote 3.

12. Morrison-Williams loc. cit (Supra9) 11. Wachsmann, loc. cit. (Supra 10) 209.

13. For example the ship on the pyxis from Tragana, K. Kourouniotes, AE 1914, 107 f. G. Korres,
Representation of a Late Mycenaean ship on the Pyxis from Tragana, Pylos, Tropis [. 117 ff. For
the vertical lines above the gunwale different interpretations have been suggested as for example
that they are frames (Korres loc. cit. Laviosa, Joc. cit. (Supra 11), decorative (Morrison-Williams foc.
cit. {supra 9) 8) stanchions (Wachsmann loc. cit (supra 10) 209) thole-pins (2. AheEiou, Adpvareg
Kat ayyeia ek Tpou napd 1o MagL HpakAsiou, AE 1973, 93). Basch loc. cif (supra7) 142). As for
the ship on the larnax from Gazi Alexiou proposes two different explanations, that is the vertical
lines above the keel are frames and the one of the second zone above them are thole-pins and the
open spaces between these lines are interscalmia (Alexiou loc. cit. 92).

14. Basch. loc. cit. (supra7) 141, Fig. 293, 1.

15. Torr loc. cit. (supra9) 3. Morrisen-Williams loc. cit. (supra 8) 8. Alexiou loc. cit. (stpra13) 93. 2.
AAetiou, MNpaxktika I KpnroAovyuou Zuvedpiou, P€Bupvo 1871, A, 5. Hom. lliad, B 719, M 170
Hom, Odys. 8 35. L. Casson, Ships and Seamanship in the ancient world, 1971, 44. Basch loc. cit.
(supra7) 148.
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16. For example on Pylos ship Korres, foc. cit. (supra 3) on the Gazi ship, Alexiou loc. cit. (supra 13) on
the ship on a bronze fibula from Thebes, Basch Joc. ¢if. (supra7) 192 Fig. 406.

17. Laviosa loc. cit. (supra 11) 8.

18. For example the clay model from Mochlos Basch foc. cit. (supra7) 133 Fig. 276. Marinatos loc. cit.
(supra7) Fig. 14, 2. Gray loc. cit. (supra7} 15. Ph. Betancourt, The history of Minoan Pottery,
1985, 51 Fig. 32A.

19. As banks have been interpreted by Laviosa the plastic stripes on the bottem of the hull, which
however do not reach the gunwale. Laviosa foc. cit. (supra 11) 26 Fig. 26. Palaiologou foc. cit.
(supra8)222.

20. Such projections are often interpreted as thole-pins Basch loc. cit. (supra 7). Betancourt foc. ¢it.
(supra 18). K. Aapdapac Mivwiko Knglogopo MAoIApo g ZuhAoyng Mntootdkn AE 1984, 55,
65.

21. AAe&iouoc. cit. (supra 13) 91. ANeEiou Joc. cit. (supra 15} 3. Double steering oars are referred to
by Homer, Odys. y, 218.

22 The projections of Mochlos model are interpreted by Marinatos as supports for double steering-
oars and he supposes that this kind of ship was constructed to sail to both directions Marinatos loc.
cit. {supra7)215.

23. Palaiologou /oc. cit. (supra8) 220, 221.

24. Torr, loc. cit. (supra9). That anchors were dropped from the stem of a ship is tertain as relative
representations teach. Basch, foc. cit. (supra7) 26 Fig. 563, 261 Figs 564, 567.

25. The angular type of craft is thought that characterises the ships of the Aegean. Marinatos foc. cit.
(supra7) 212 {f. Laviosa loc. cit. (supra 11) 8. Casson loc. cit. (supra 150) 32, 39. Basch foc. cit.
{supra7} 148.

26. Casson loc. cit. (supra 15) 65.

27. Gray, loc. cit. (supra7) 44, 56.

28. For example the ship on the “pitharaki” from Faistos (Laviosa, /oc. cit. (supra 11) 11 1. Figs. 3a, b,
¢) the ship on the Krater from Enkomi (Laviosa loc. cit. (supra 11) 30 ff. Fig. 35. Morrison-Williams
loc. cit. {supra @) 11) and the models from Maroni and Kazaphani from Cyprus (Gray, loc. c¢it.
(supra7)46, Abb 11 a, b, ¢, d. Laviosa, foc. cit. {(supra 11) 31). For the ships of Enkomi an
identification as war-ships has also been proposed (Basch loc. ¢it. (supra7) 147, Fig. 311,
Wachsmann, loc. cit. (supra 10) 198 ff. Fig. 14A.

29. Laviosa, foc. ¢it. (supra11) 8.33. Casson, loc. cit. (supra 15) 32.33.39. Basch foc. cit. (supra7) 94.

30. Dakoronia, foc. cit. (supra5).

31. Basch, loc. cit. (supra7) 94, 148 ff,

32. That ships suitable for war existed already in Late Bronze Age has been accepted by many
scholars (Wachsmann, Joc. cit. (supra 10) 197 ff. 2. lakwBidng, loTtopia EAAnvikou EBvouc, 1970,
A.269. Torr, loc. cit. (supra9) 23. Casson, loc. cit. (supra 15) 32). That they also existed ships with
the suitable structure to be used as merchant ships is alsc attested. (Torr. loc. cit. (supra9) 23.
Laviosa, foc. ¢it. {supra 11) 12). Laviosa recognises merchant-ships and cther ships different in
character from them, which she avoids to call them war-ships, because she believes that there do
not exist any certain documents about sea-battles during LBA.

33. K. Kilian, Augrabungen in Tiryns 1982/83, A.A. 1988, 2, 140, Abb. 37, 8.

34, |. ZakeAhapdkng, EAcpavtivov mhoiov ek Muknvav, AE 1971, 211, 216. A. NMapAaua, H Zkupo¢
v eroxn Tou xaAkou, 1984, 196. Wachsmann, foc. cit. (supra 10} 210,

35. Gray, loc. cit. (supra7) 138.

36. Dakoronia, foc. cit. (supra5) 118 Fig. 1.

37. Torr, loc. cit. {supra9) 92.

38. Sea-battles during Late Bronze Age in Eastern Mediterranean have been recorded. Gray loc. cit. (supra
7) 122 ff. Wachsmann, loc. cif. (supra 10) 188 ff. N.K. Sanders, The Sea Peoples, 1978, 50, n.14.

39. Kirk, loc. cit. {supra 10) 95, 135, Morrison-Williams, loc. cit. (supra9) 44. Basch, loc. cit. (supra7)
148. Wachsmann, foc. cit. (supra 10) 198 ff. Casson, loc. ¢it. (supra 15) 32.
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THE IDEOLOGICAL INFERENCE BEHIND SHIP’S NAMING
THROUGH THE NAVAL INSCRIPTIONS

Except a few fragments of the Vth century BC, most of the inscribed steles,
datedfromthe year377/6tothe year323/2 BC, published inthe “Corpus” of Greek
Inscriptions under the numbers I1G 112, 1604-1632 and in other more recent
publications, are kept in the Epigraphical Museum.

It concerns detailed naval inventories (TABUALAE CURATORUM
NAVALIUM), dressed by the “epimeletai of the neoreia”, referring to the situation
of the warships and their accessories, as well as the necessity for their repair.
Consequently, inthese inventories a great number of trireme’s names have been
preserved.

Onthepresentlecture, astudy of these names s attempted, regarding their
place on the ship's npwpa —near the 0PpOAALOC— and their meaning, as well as
the conception of the manned by citizens warship, as areal part of the city-state.

Dr. Dina Peppas Delmouzou
c/o Epigraphical Museum

1, Tossitsa str.

106 82 Athens

EDITOR’S NOTE

Dr. Peppas-Delmouzou made a verbal communication and the above is only an
abstract
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LES GRAFFITI DE NAVIRES DES EGLIGES BYZANTINES
ET POST BYZANTINES DE L' ILE D' EGINE

Notre étude porte sur les graffiti navals des églises byzantines et post-
byzantines de I'lle d’'Egine.

Nous considérons comme graffiti navals toutes les représentations gravées,
tirées de la vie maritime et principalement les graffiti des navires.

Il est admis que parmi les documents iconographiques le graffito naval
constitue I'un des plus intéressants du point de vue documentaire, en raison de
la pauvreté de l'iconographie byzantine et post-byzantine du navire qui nous
servira d’exemple afin d’exposer la méthecdologie appliquée a un ensemble
géographique fermé. Ainsi Egine sera le cadre géographique de notre étude. Les
motifs essentiels d'une telle limite géographigue répondent a la volonte d'établir
et d’appliquer une méthodologie concréte a un ensemble géographigue pregis et
clos.

L’étude d'exemples précis des graffitinavals s'impose et elle s’avere précieuse.
En effet la méthodologie essaie de repondre aux objectifs suivants:

1. Inventorier de maniére exhaustive les graffiti navals des églises
byzantines et post-byzantines de I'lle: c'-est-a dire réléver et classer
les graffiti rassemblés en assurant au maximum ia fidelité de la
réproduction.

2. Replacer chaque gratfito naval dans son contexte architectural.

3. Etudierle caractére iconographique de I'ensemble des graffiti recueillis
en établissant une typologie.

Trois étapes organisent de la sorte notre étude.

La premiere étape comporte I'étude des publications precédentes et la
prospection de nouveaux graffiti. Dans notre cas deux publications existent: celle
de Getakos de 1958 et celle de Meinardus de 1972. Nous avons constaté qu'il
s’agit des réléves dont 'échelle n'est pas indiquée et d'une reproduction sans
grande fidelité.

Pourlocaliser des graffiti suplemmantaires nous sommes partis du catalogue
officiel des monuments byzantins et post - byzantins de I'lle d’Egine fourni par le
Ministere Grec de la Culture.
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Lesrésultats: parmiles cing églises mentionnees par Getakos et Meinardus
a savoir: a) St. Georges de Paléochora, b) Prophéte Elie, c) Omorphi Ecclissia,
d) St. Nikolas de Mavrika, e) Stavros, seulement 3 conservent encore des
représentations gravées des navires (¢, d, e). Ici, il doit étre noté que ces graffiti
étudiés par Getakos et Meinard ne représentent en réalité qu'un tiers de graffiti
existants.

Apres avoir prospecte I'ensemble des églises de I'lle nous avons localise
deux autres a Paleochora qui possedent des graffiti: St. Nicolas et St. Jean le
Théologien.

La deuxiéme étape de la méthodologie consiste en une étude technique
qui s'applique totalement a un systéme de fiches d'inventaire. Ce sont des fiches
d’ordinateur qui contiennent un maximum des renseignements sur les édifices
religieux et leur graffiti navals.

Il s’avére nécessaire d’apréhender concommitament I'etude des graffiti
navals et celle des edifices religieux mémes. L'église, les graffiti, tout comme les
murs qui les supportent sont pour nous des entités qui forment un tout cohérent.

Cette approche nous permettré de répondretant a des questions de formes
qu’a des questions de contenu et de signification: par exemple pourqui cette
fresque a-t-elle été gravée? etc.

Ce systéme de fiches d'ordinateur contient 3 parties:
1. Lapremiére partie se réfere alalocalisation et 'emplacement de 'édifice.

A part les eglises mentionnées par Getakos et Meinardus, St. Nikolas
de Paléochora et St. Jean le Théologien possédent aussi des graffiti.

2. Ladeuxiéme partie comporte:

A. Le cadre architectural: c’est-a-dire tous les renseignements
concernant le type architectural des edifices religieux ainsi que leur
mode de construction. Une telle étude contribue a la datation des
graffiti.

Nous avons rencontré deux types architecturaux.:
- le type de basilique

le type de cruciforme
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Les matériaux utilisés pour la construction des eglises sont des pierres
poreuses de production locale.

Cependant les blocs de construction d’Omorphi Ecclissia proviennent
d'anciens temples de l'ile.

B. Les releves metriques en plan de I'édifice les relevés des parois:

Parexemple les relevés des assises des parois extérieurs dOmorphi Ecclissia
qui possedent de graffiti navals demandent un travail suplemmantaire afin de
pouvoir les situer dans leur contexte architectural.

C. Lesrelevés metriques des fresques: ll nous a paru indispensable
d'effectuer les relevés metriques de fresques qui possédent des
graffiti afin de pouvoir préciser leur emplacement sur le plan des
parois et localiser les graffiti par rapport aux fresques.

D. Lesreleves des graffiti:

Deux élements sont retenus pour mettre en évidence la situation des graffiti

navals.

- Lalocalisation des fresques sur le plan de parois et

La repartition des graffiti sur les fresques.

Afin de relever les graffiti quatre techniques ont été employées.

1.

Le releve du dessin, technigue usuel a I'échelle 1/1 sur support
transparent.

La photo en noir et blanc et les diapositives.

La silicone: L'utilisation de la silicone pour effectuer des prises
d’empreintes est souhaitable surtout pour les graffiti graves sur les
parois extérieurs.

La silicone utilisée est une resine a prise rapide. Nous I'appliquons sur
la surface de la parois gravée dont nous obtenons ainsi 'empreinte.

Le video: Avec un camescope nous filmons le graffito avant de soumettre
image (le film) ainsi obtenu a un traitement informatique qui nous
donnera le dessin graffito a I'echelle voulue.

E. L’hauteur d’exécution: La densité des gravures sur les parois est
fonction de la taille du graveur et des positions gu'il adopte pour
exécuter ses graffiti selon le contexte architectural.
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Une comparaison avec I'échelle humaine (c'est-a-dire les principales dimension
de 'homme 1,75 ¢cm) nous permettra de cerner les diverses positions prises.

F. L'étude des incisions: Il faut remarquer que le profil de l'incisiol
traduit la forme de I'extremité de I'outil employé. Quelque soit &
nature de l'incision, plusieurs formes de profils sont présents ¢
correspondent

- alafacon dont I'outil est tenu en main

aux variations des pressions exercees sur I'outil
- aux passages successifs dans une méme incision.

La troisieme étape: elle est une sorte de synthése car il faut bien repondri
aux questions soulevees que les étapes précedentes ont fait naitre.

Notre préoccupation principale s’attache aux questions de la datation et di
la typologie.

Nous nous occuperons d’abord de la typologie qui demande mainte
précautions. Sonintérétesttrés grand car'art byzantin n’alégué que peu d'image:
de navires, de sorte gue nous ne connaissons que trés imparfaitement I'aspec
du materiel naval qui a joué un réle important a I'époque mediévale.

Il faut tenir compte du caractere graphique des représentations gravées qu
sont souvent schématiques et aléatoires.

Les figures de navires représentent surtout les principaux éléments structurau.
et les grandes lignes du contour de la cogue.

Les auteurs des graffiti ne respectent pas les dimensions et les proportion:
des batiments. Certains auteurs incisent avec précision la figuration des element:
précis comme le gouvernail etles sabords. Nous avons I'impression qu’une sort
de sélection est effectuée, destinée a faire ressortir des aspects précis san:
compliquer 'ensemble de la gravure.

Etant donné que la figuration des coques n’est pas élaboree et se limite
une simple schématisation des lignes essentielles, il nous semble que la voilur:
constitue 'aspect le plus accessible a dresser une typotogie.

La structure vélique des représentations des navires ne présente pas e
effet des formes variées et évoluées, mais elle peut servir pour discerner le.
principales catégories des batiments representés.
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Suivant les criteres de latypologie basée sur la voilure nous avons discerne
guatres catégories.

A. Batiments aun mat
1. avec voile latine
Il. avec voile aurique
[Il. avec deux voiles carrées
B. Batiments a deux mats
I. avecdeux voiles latines
Il. avecdeux voiles carrées
C. Batiments atrois mats
. avectrois voiles latines
D. Bétiments sans méat
Les exemples qui suivent sont représentatifs et indicatifs du nombre des
graffiti répéeres.

Dans la premiére catégorie Al nous distinguons le graffito (A) qui provient
de I'église de St. Nikolas de Mavrika (photo 1): La voile latine est dressée sur un
méat implanté au milieu de la coque qui semble traverser toute la structure. Les
preceintes, 'étambot vertical et I'éperon, sont aussibientracés. Quatorze rames
allignées et liees d’'une ligne droite completent la figure. La représentation du
gouvernail manque.

La lettre B inscrite au triangle que forment le cété vertical de la voile et la
corde qui se désigne du haut de la voile vers la poupe. Probablement il s'agit de
Finitial du nom du graveur. Nous considérons que ce type de batiment fait partie
de la famille des galleres.

A la méme catégorie appartient le graffito (B} (photo no 2) qui provient de
I'eglise de St. Jean le Théologien (Paléochora). Nous distinguons évidemment
la voiie triangulaire ainsi que I'étoffe de la voile représentée par des traits conver-
geants au milieu de la surface de la voile. La coque présente ses deux extrémités
surélevees symetriguement. Dix-neuf traits traversent verticalement la coque.
S’agit-ildes couples? Oufaudra-t-il rechercher leur origine & une autre technique?
La fresque date du dernier quart du 14éme siecle.
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La seconde catégorie Bl se caracterise par un graffito (C) qui provientde ia
fresque de St. Nicolas de I'eglise de St. Nicolas de Mavrika (photo no 3). Nous
distinguons les rames allignées, la forme longue de la coque, 1a proue pointue et
lapoupe verticale. ll doit s'agir la d’un batiment de la famille des galéres. La datation
de ce graffito est postérieure au 16éme siécle.

Dans laderniére catégorie D un cas particulier constitue la figure incomplete
de ce graffito (photo 4). Il se trouve gravé au parois ouest de I'église d'Omarphi
Ecclissia. Nous considerons qu'il s’agit d’une figuration d'un navire ancien. Les
elements qui determinent un tel point de vue sont les suivants:

1. Saposition. Les graffiti d’Omorphi Ecclissia sont gravés en position
horizontale. Ce graffito se trouve grave verticalement a la surface des
autres graffiti.

2. Il est connu que les assises poreuses de construction de I'église
proviennent d'anciens edifices de I'lle et notamment du temple d'Aphaia.
llestplus que possible que cette assise fut un bloc de réutilisation d'une
construction horizontale d'un édifice ancien.

3. L'étudedescaractéristiques du graffito: Nous remarguons que seulement
la partie arriére est conservée. Les préceintes de la coque qui aboutissent
a la poupe élevee et arrondie. Deux incisions en biais traversent la
coque et évoquent une représentation possible des gouvernails lateraux
et du gouverneur (?)

Une limitation de l'intérét des graffiti résulte de 'extréme difficuité de les
dater. Du point de vue stylistique les graffiti sont indatables, en s'opposant ainsi
aux autres sources iconographigues.

En Occident ou les points de comparaison sont nombreux et, souvent, bien
dateés (gravures, miniatures, peintures etc.) une datation par référence est
frequemment possible, mais en Orient et notamment en Gréce, ces critéres ne
peuvent &tre appliqués que rarement.

La datation des graffiti ne peut pas se baser sur des critéres de typologie
veéligue. La datation exacte d’'un graffito de navire est extrémement rare. La
datation du contexte architectural et des peintures murales & qui appartiennent
les graffiti navals devient impérative.

Ainsi li faut tenir compte de:

1. Ladate de la construction de {’édifice
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2. Ladate d'une possible restauration de I'édifice

ET POST BYZANTINES DE L' ILE D'EGINE

3. Ladatedelacréationdesfresques quine coincide pas nécessairement
avec celle de ’édifice:

4. Ladate desinscriptions votives s’il en existent.

Le tableau qui suit tient compte des élements deja mentionnés

EGINE
EGLISES DATATION DATATION DATATION
DE L'EGLISE DES FRESQUES BASSE DES
GRAFFIT!
Omorphi 13eme Aprés 13eme
Ecclissia inscription
1282/1289
St. Nicolas 12eme 16eme 16eme
de Mavrika inscr. 1522
Stavros 16/17eme db. 17eme 17eme
St. Jean le 14eme 14éme 14eme
Theologien inscr. 1380
St. Nicolas 14/15éme 1heme 1400-1572
inscr. 1572

Afin de conclure il faut préciser que:

EGLISES GETAKOS 1956 MEINARDUS 1972 DELOUKA 1990
St. Georges 4 graffiti 4 graffiti ruinés
Paleochora
Prophete Elie g chaux
Omorphi “ 23 graffiti
l'ecclessia 21 releves
St. Nicolas 19 13 « 28 graffiti
de Mavrika 28 relevés
Stavros 3" 3" 36 graffiti
22 relevés
St.Nikolas ... . 1 graffito
Paléochora 1 releve
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St.Jeanle ... L. 3 graffiti
Théologien 1 releve

Dans un ensemble de sept eglises, quatres possédent des graffiti de navires
incisés surleur fresques et seulement Omorphi Ecclessia sur ses assises des parois
extérieures. Un certain nombre de graffiti reste indéchiffrable car les fresques,
suppaortindissociable de ceux-ci, subissent des endommagements considerables.

Katerina Delouca
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THE SEWN PLANK BOAT OF GELA IN SICILY
PRELIMINARY OBSERVATIONS ABOUT CONSTRUCTION OF HULL

The report is going to present the knowledge till now about the Greek boat
found at Gela in 1988 under only 5 meters of water.

A first excavations campaign in 1989 allowed to:

- arrive at planking and keel in some points of the hull

- define the dimensions of the preserved part

- learnthe main characteristics of the building technigue

Theboat, preservedfor 17 metersinlength and 7 meters in width, has boards
»f planking sewn together with vegetables ropes, fixed with little pins of wood in
1oles with particular shape. Biggest pins, at regular distances, join and strengthen
he plank edges.

This system of construction with vegetables ropes seems used in all the hull
ind not only in the preserved part (that is the submerged part of the sailing boat).

The boat of Bon Porte’s in France (datable at the end of the 6th century BC)
s the most cogent comparison, but the boat of Giglio island at Baia Campese
excavations conducted by M. Bound) and other exemples bear witness of wide
liffusion of this building technique.

The wreckdating (end of the 6th, beginning of the 5th century BC) was given
rom Athenian pottery, in particular two black-glazed “askoi” (or two red figure
askoi”) with two satyrs and two men banqueting.

The shipload included Rhodian amphorae and various pots probably of
\egean-Eastern origin.

The second excavation campaign, expected in 1991 summer, will allow to
1crease our knowledge about the building techniques, the shipload and at last
2> acquiire new data for the hull salvage in a future time.

Alice Freschi
Cooperation “Aquarius”
Cooperativa “Aquarius”

‘DITOR’S NOTE

hisis the abstract of Dr Freschi communication; no text was received for publication.
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OLD SAWS

An “old saw” has two meanings in English and both of them have archaeological
relevance. Literally, it means a cutting-blade with teeth; metaphorically, a maxim
that goes on being repeated without being questioned. In archaeology, saw-blades
appear very early: in scenes of ancient Egyptian ship construction. Saw-marks
on ancient Mediterranean wrecks show that their planking was produced by sawing
lengthwise through tree-trunks (instead of the trunks being spiit radially, then the
segments adzed into parallel-sided planks)'. Metaphorically, “old saws” proliferate
inarchaeological footnotes foritis easy tore-quote available field-reports, without
checking whether subsequent amplifications and modifications have appeared;
the resultis that newly discoveredtechnical features are often either misinterpreted,
oroverlooked. Schotars interpreting unknown processes of engineering, through
indirect allusions to them written in a dead language, run even greater risks of
repeating old saws. In this respect field-archaeologists are on safer ground,
because although they are as unlikely as “arm-chair scholars” {o have {raining in
engineering, anybody who actually handles objects in the field, is prompted by
curiosity and bound by duty to search out their possible functions.

Ageneralfamiliarity with the applications of engineering (which most people
share) is no substitute for understanding the principles on which such applications
are based. This may explain why the most significant constructional feature of
the Marsala Punic Ship: a band of corrugations carved around the waterline of its
otherwise smooth hull (fig. 1), has been overlocked during more than 20 years of
published debate about this unique wreck. No such feature is present on the many
other ancient Mediterranean wrecks examined hitherto. The Marsala hull does,
however, differ fromthe restinthat itis the only known example of a “long” cared
ship designed for speed, the others being “round” sailing ships designed for
carrying bulky cargo. It is therefore togical to connect the curious corrugations
round the Punic Ship’s waterline with the uniqueness of its hull-shape... a line of
enquiry that is supported by an engineering principle called “the Coander Effect”,
which explains why the smoothness of certain hulls needs to be broken.

During excavation, we first became aware of the band of corrugations when,
after raising the 11th strake up from the keel (that is to say on reaching the level
of this ship’s waterline) we began to see what appeared to be the imprint of clinkers
in the sand under the wreck. By then it was clear that the planking of the 3rd
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century BC Punic ship, in common with all other hulls of the period, was entirely
united by mortise and tenon joinery. Consequently the overlapping of planks
caused by nailing them one over the other was animpossibility. In fact, the imprint
of “clinkers” on the bottom turned out to be a simulation of overlapping planking
on the outside of the vessel, carved onto the lower edges of strakes at this particular
level. The upper part of the hull was missing, but four of these carved waterline
strakes survived before the break. The only person not to be mystified by this
feature was the engineer and naval architect (Austin Farrar C. Ing. FRINA) who,
shortly after this discovery, started working out the vessel’s original shape from
its surviving remains. He realized that the purpose of these corrugations was to
deflect spray.

Spray-deflectors are needed only on fast vessels which have smooth hulls.
Smoothness by itself, when not combined with speed, causes no problem but,
when a boat is designed to travel at a rate of knots that is more or less equal to
the square root of its length in feet, then the combination of speed with smoothness
causes water to creep up over the sides and spill into the boat itself. The
phenomenon, known to engineers as the “Coander effect”, can be demonstrated
by holding a spoon loosely between finger and thumb under a tap. Water flows
round the bow! of the spoon, then the more the tap is turned on and the faster the
flow, the more water will travel up the sides, until it gets into the hollow of the
spoon. But if the spoon’s outer smoothness is broken, for instance, by sticking a
sausage of plasticise round itthis break will throw the flow outwards, thus establishing
the principle of deflecting water2.

Given that water only spills into hulls that are both fast and smooth-skinned,
it was not until motor-engines were combined with the smoothness produced by
metal-sheathing, or by fibreglass, that spray-deflection became so significant that
most modern designers had take it into account. A variety of solutions resulted.
Metal-sheathed warships were the first vessels to have angularities builtinto their
sides to throw spray outwards; fibreglass speedboats all have to have some form
of built-in deflection, while a recent design of lifeboat has been given rounded
spray-deflectors reminiscent of the sausage of plasticise illustrated in the
demonstration of the Coander effect. it must, however be remembered that water
does not run upwards in the same way over the corrugated surface produced by
traditional clinker building.

In Northern antiquity there was a Viking tradition of clinker building East of
Jutland (as distinct from the Celtic tradition of carvel building west of this line).
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Sea tests, for instance, show that the clinker built “Roar Eigg”, a faithful replica
of a medieval Viking Ship (No. 3 of the group excavated at Skuldelev and now
conserved in the Roskilde Museum, Denmark), automatically throws off spray
when travelling at speed. This brings me back to the subject of saws, because,
as on all early Northern vessels of its kind, no saw was used to cut the “Roar
Eigg's” planks. There are various ways of cutting up tree-trunks; parallel sided
planks are produced by sawing, whereas wedging produces radial segments, like
elongated slices of cake, which then have to be trimmed with an adze to make
them into planks.

it was a casual conversation with the architect of “ ‘Olympias’ the bth century
BC Atheniantrireme”, that made me realize that the way planks are cut may relate
to a larger issue: namely, to basic methods of achieving a hull’s strength and
elasticity. In chatting about the Punic Ship, John Coates had suggested to me
that the belt of corrugation round its hull might have been the unintentional result
of usingwedge-shaped, orradially split planks, which lazy Punic shipwrights might
not have bothered to adze into smoothness. For anyone who had not seen the
Punic ship, his suggestion is a logical possibility, but a glance at the vessel itself
shows it to be mistaken fortwo reasons. Firstly, because saw-marks show onthe
planking3. Secondly, because the grain of the wood shows that several planks
contained a tree’s heart; indeed, these wider planks alternate up the side of the
hull with with narrower planks which had been cut from either side of them and
which match their heartwood.

With regard to strength and elasticity: sea-trials of faithfully replicated Viking
ships have also shown that they owed much of their robustness to the radial cutting
oftheir planks. In Sweeden, during the replication of one such boat, this observation
was put to the test by half a dozen stalwart men jumping up and down on the
middle of a radially cut plank which, unlike a sawn plank, did not snap; insteed it
reacted like a trampoline under their crashing weight. This resilience can be
explained by the fact that radial splitting leaves the fiberous structure of wood
intact, whereas sawing cuts indiscriminately through the fibres. Ancient
Mediterranean vessels also had considerable strength and elasticity (as the long
seavoyage of the faithfully replicated “Kyrenia llI” has shown), but their resiliance
was achieved by different means: it was produced by their joinery, rather than by
the quality of their planks. The “shell first” construction that characterises
Mediterranean antiquity was made possible by mortise and tenon joinery. Thisis
why “Shells” were relatively more important to the structure than the skeletal
timbers that were putinto them at a later stage. Professor Steffy has stressed the
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significance of this type of joinery, to the extent of suggesting that it would be
more accurate to drop the description “shell construction”, in favour of “tenon and
peg construction”.

Reverting to the Punic Ship: the existence of simulated clinkers leads up to
an obvious historical question (o which there is, as yet, no answer). Where did
Punic shipwrights see clinker-built craft throwing water outwards? Because, had
they not seen the effect of clinkers on a fast vessel, they would not have copied
their appearence round the waterline of afast ship of their own. Instead of selecting
this feature of a traditional form of boat-building, because it had a usetul side
effect, itwould have been easierto adopt one of the many other simpler solutions
to the problem, which can easily be observed by holding a smooth bowil-like object
in fast flowing water (as Mr. Coander eventually did).

Historically, mentions of Carthaginian voyages to the North in search of tin
are vague and second-hand. Archaeologically, it is not known whether clinker
built craft existed in the North as early as the 3rd century BC. The 3rd century BC
“Hjortspring Boat” is, however, an interesting anomaly. Excavated in 1923, in a
dismantled state, in abogtogether with other ex votositis nowin the Copenhagen
Museum. Although the boat is not clinker built, yet the cuter smoothness of its
hull does happen to be broken by a corrugation (caused by the way the parts are
slotted together). Hopefully more 3rd century BC variants will be found in the
North. Meanwhile, itis certain that the hult of the Punic Ship is nct “round”; also
that imitation clinkers encircle its water line; since the latter can serve no useful
purpose besides the deflection of spray, their presence further confirms (were
confirmation needed) that this hull was designed for speed.

Honor Frost
31, Welbeck Street
London WIM7 PG
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NOTES

I am abliged to Richard J. Steffy and Patrice Pomey for answering my questions on the point.

Again, | am grateful to my coliaborator, the engineer and naval architect, Austin Farrar, for
information; see “Spray Deflectors”, MM73,3,271-2 (1984) and the “Sequel”, MM 74,2, 160-162
(1988).

3. With the exception of the two unusually thick garboard strakes which, although they may originally
have been cut from a trunk by sawing, were subsequently shaped by adzing in order to give the basic
curve of the hull. This because the Punic Ship is of the category of ancient vessel whose tenons
remain at the same angle throughout the length of the keel rabbets. The simulated clinkers, or spray-
deflectors, were shaped with an adze, used on the outside only, after the planking had been sawn.

ILLUSTRATIONS

1. Detail showing the imprint of the spray-deflectors on the bottom under the Punic
Ship.

2. Sketch by Austin Farrar showing the simulated clinkers at the waterline of the
Punic Ship.

3. The “Coander effect™: A and B, a spoon held under a flowing tap; C, the same
but with a roll of plasticine which deflects the water outwards from the bowl! of
the spoon.

4, Spray-deflectors on a warship.

5. Spray-deflectors on a speedboat.

B. Spray-deflectors on a lifeboat.
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FIG. 1
FIG. 2

FIG. 3a
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Sketch of Section in parallel, mid-par.
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FIG. 3b

FIG. 3¢
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FIG.5
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RECONSIDERING BYBLIAN AND EGYPTIAN STONE ANCHORS:
NEW FINDS FROM THE ISRAELI COAST

In recent decades extensive underwater surveys have been undertaken
along the Israeli coast resulting in the discovery and documentation of many new
sites and artifacts. The discoveries include shipwrecks, submerged pre-historic
settlements, harbour installations and anchorage sites. The shipwrecks and their
cargoes, consisting mainiy of anchors and metal objects, are usually found in the
coastal zone at depths ranging from 1-5 meters, at a distance of 60-200 meters
off the modern shoreline. it appears that the most frequent find on the sea bottom
are anchors. More than one thousand stone, metal and wood anchors have been
located up to date. Most of them were found at a depth of 5 meters. The anchors
appear either as a lone find or in clusters. Apparently each cluster consists of
anchors belonging to a single vessel which was wrecked in the surf zone (Galili
et al. 1986:25-37; Galili 1985: 143-153; Galili 1986: 69-73). Most of these clusters
were found in unsheltered,open coastal areas. Another notable phenomenon is
the appearance of large numbers of single anchors concentrated in one specially
bounded area, or as Frost refers to them: “graveyards” of anchors (Frost 1970:
385). These are usually seenin sheltered areas along Kurkar (sandstone) islands
or reefs at depths which usually range from 4-10 meters. The newly emerged
data provided by the surveys enriches our knowledge of maritime practices of the
ancients along the coasts of the eastern Mediterranean. Some actually require a
reconsideration of previous conclusions, reached in the past. Among them is the
question of one of the earliest relics of ancient navigation, the Byblian stone anchor
(anchor previously defined as a Byblos type).

Until 1983 only two Byblian anchors had been recorded along the Israeli
coast, both of which were located in the Carmel Ridge area (Romen and Olami
1973: 10, 27; McCaslin 1980: 37). Since then, twenty seven additional anchors
have been found located mostly in the Carmel coast area (Fig. 1). Other types of
anchors believed to be of Egyptian provenance were also discovered in this area
(Steiglitz 1972-75: 43; Galili and Raveh 1988: 41-48).

Byblian anchars were first discussed by Honor Frost (Frost 1963: 8-9). She
described the six anchors discovered by Maurice Dunand at the Temple of Obelisks
at Byblos. Although she did not reach a clear conclusion as to the origin of this
type of anchor, (e.g. whether they are local to Bybios or Egypt), she did postulate
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that they “...could have never stood on ships in motion as the anchor from the
relief in the tomb of the Egyptian Vth Dynasty Sahu-re evidently does” (Frost
1963:9). Frost continued her studies and published later discoveries and constructed
a typology of these anchors which is still being used today. In her studies, (1970:
381;1973:401;1979:51) Frost made a clear definition of the Byblian and Egyptian
anchors. The Byblian was characterized as “... a triangular slab of stone with an
apical piercing, sometimes surmounted with a shallow groove” (Frost 1970: 381).
She further suggests that the anchors did not stand upright and were probably
used for warships since none of them is large and most are medium sized (Frost
1970: 385). Frost defines Egyptian anchors as: typically exhibiting an L-shaped
piercing through one corner of the base, an oval top, the capability to stand upright
independently and the groove above the hole. She assumes that those are of
Egyptian provenance since they are similar in shape to the anchors on the prows
of Sahu-Re and UNAS ships. On one specimen, uncovered in Byblos, appeared
the Egyptian hierogiyph nfr. Other similar representatives are the 7 anchors found
in Mersa Gawasis on the Red Sea coast from a shrine in Egyptian context.

Other scholars have addressed the question of the anchors, citing the same
published material. McCaslin (1980: 36-37) accepted the typology suggested by
Frost for the Byblian and Egyptian anchors. He does however point out that the
Egyptian anchors do not necessarily have the L-shaped piercing in the base end.
He cites the example of the pair of stone anchors from Megadim on the Carmel
coastwhich are believed to be Egyptian as evidenced by the Egyptian hieroglyph
engraved on them (Stieglitz 1972-75:). He divides the Egyptian type into two
groups, an earlier one, with L-shaped groove and a later one without the L-shaped
groove. He explains the paucity of these types in Egypt by assuming that they
were only used for foreign voyages. To Nibbi (1984:247-248, 260), who does not
believe that the Egyptians sailed in the open sea, the “so called” Egyptian anchor
with the nfr sign (found in Byblos) and another in Ugarit could not be Egyptian at
all. The Hieroglyphs, according to Nibbi, could be of Hyksos or local alphabetic
origin. She further claims that the Megadim anchors with their steering oars do
not necessarily point to an Egyptian arigin, since these signs are commonto any
maritime civilization.

Since these treatises were published, many additional anchors of these
types have been located in the area of northern Israel. Up to date, twenty five of
them were found off the Carmel coast and one off the coast of Appolonia (central
coastal plane of Israel) (Fig. 1). Of the twenty six, some were foundin four separate
clusters and a few were found individually.
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The largest cluster was found in Neve Yam (Fig. 2) and consists of 15 Byblian
anchors (Galili 1985; 1987). Since they were published in detail in the past, they
will not be dealt with individually at this juncture. In the main bay of Atlit, two
additional Byblian anchors were found alongside an MBIl storage jar(Fig. 3). The
two limestone anchors respectively weighed 144 and 117 kgs and their hole is
straight and not biconical. Another group of two anchors was found off the Kfar
Galim coast (Fig. 4). They are similar to the Atlit ones and weigh 133.5 and 151
kgs. The most interesting cluster, was located off the coast of Kfar Samir south
of Haifa. It consists to two limestone anchors weighing 152 and 211 kgs. bearing
inscriptions (Fig. 5). One of the two anchors has an L-shaped groove in its bottom.
Of the five anchors, found individually, one was found off the coast of Appolonia-
Arsut (Fig. 6) weighing 109.5 kgs (Galili et. al. 1993 in press). One was found in
the southern bay of Dor (Wachsmann 1289: 236 plate 170). In the area of Atiit
two individual anchors were sighted, the first weighing 104 kgs. (Ronen and Olami
1978:27) and the other weighing 95 kgs. An additional Byblian stone anchorwas
located off the shore of Tel Kara (Ronen and Olami 1978: 10), weighing 104 kgs.
All the above mentioned anchors, found individually or in clusters, are made of
limestone, with one chiselled hole in the top which is straight. The majority of the
anchors cannot stand upright independently. Some of the anchors have a groove
encircling the top of the anchor from both sides of the hole, whereas in others the
groove is partial, or absent altogether.

Discussion

Considering the large incidence of anchors found over the past few years,
itis necessary to re-evaluate certain definitions which were suggested in the past
by scholars. Under discussion is the particular shape of the anchor defined as a
Byblian type, its characteristics and distribution.

It has been suggested (Frost 1970: 385) that while the Egyptian anchors
have the L-shaped piercing on one side of their base, the Byblian anchors did not.
We found that this distinction is not always necessarily correct. in the Kfar Samir
cluster, (Fig. 6) there is one specimen (anchor 2) which is a typical Byblian type
anchor, yet it exhibits an L-shaped piercing in one of its sides. Both of the anchors
found in Kfar Samir most likely originate from the same vessel, not only because
they were found in close proximity to one another, but also bear aimost identical
inscriptions (Fig. 5). Alternatively, several anchors foundin the same general area
north of Atlit (Megadim) bear general characteristics which were defined as
Egyptian (such as the oval top shape and the independent upright bearing} as
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well as incisions which were considered to be of Egyptian provenance for instance
the two anchors with steering oar reliefs and the one with the human legs inscription
(Stieglitz 1972-75: 43; Galili 1988: 41-48). All three however, lack one important
attribute: they do not exhibit the L-shaped piercing, which according to Frost's
definition, should have been there. in addition, it has been suggested in previous
publications that the Byblian anchors cannot stand upright independently (e.g.
Frost 1963: 9). We found that some of the 27 are indeed capable of doing so.

Of course, the distribution pattern for the Byblian anchors which was
established in the past, when the majority were found in the Lebanese Syrian
coast (Byblos and Ugarit - Ras Shamra) is no longer acceptable since the large
majority were foundin the carmel coast. Recent evidence further accentuates the
problems of the current typology of Byblian and Egyptian anchors. The engravings
on the Ktar Samir anchors are cases in point. The two anchors, of two different
shapes, bear practically identical inscriptions, which are most likely of Aegean
origin. Two of the three symbols may be interpreted as signs “20” and “86” in the
Mycenaean Linear B syllabary (Ventris and Chadwick 1959: 41) and one in the
linear A syllabary (Gordon 1966: PL. XI).

Conclusion

Based on previous discussions we are led to the conclusion that there is
insufficient data to determine the ethnic or group origin of the so called Byblian
or Egyptian anchors according to their shapes and other observable attributes.
Thus the previous typological definitions are outdated. Thisindicates that the two
types may actually be sub-classes of one type. Attributes of both of these two
varients are the almost triangular shape of the anchors and a hole which is usuatly
situated clearly below the center of the upper curve of the anchor, unlike the
obvious case of most of the Syrian anchors in which the center of the hole is
situated close or on the center of the upper curve (Fig. 12). We did not include
the two Megadim anchors published by Stieglitz and an additional one with an
Egyptianincision (Galili 1988:41-47) inthis triangular category (the Byblos type)
since the center of their hole is situated approximately in the center of their upper
curve and their form is not triangular.

Judging by the anchors found so far, the origin based upon their frequency
of appearance, seems to be the Syro-Northern Palestinian coast. It should be
noted that while the remainder of the Israeli coast has been as comprehensibly
surveyed, 25 of the 26 of the so called Byblian stone anchors were found off the
Carmel coast.
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The concentration of these anchors in the Carmel Coastal area raises new
questions since we might assume that the anchors carried aboard ships would
have been equally dispersed along the entire coast from Syria to Egypt, unless
there is some unknown reason for this peculiarity. Another question is as to the
likely owners of these anchars: are they of the same group of vessels sailing one
particular period? We feel that they all belonged to merchantmen, and not to
warships as previously suggested (Frost 1970: 385). If we use the case of the
Neve Yam cluster of 16 anchors of which 15 are of the so called Byblian type, one
couid not possibly expect a warship, which should be light and quick, to carry
such a heavy load of anchors.

Interestingly enough, although so many were sighted underwater, there are
no Byblian anchors reported from any land excavations in Israel. This may be due
tothe fact that few coastal sites of the likely period in which they were used, namely
the middie Bronze lla (as established according to the finds at Byblas), were not
yet excavated. However, with the renewed interestin coastal sites, new data has
been emerging.

The coastal site of Tel Nami which is located on a peninsula one mile south
of Neve Yam, has yielded a good amount of information on the period of the Middle
Bronze |la (Artzy and Marcus 1991). Seismic tests carried inland from Tel Nami
indicate a possible anchorage in a silted outlet which has not been excavated yet.
During archaeological excavations which took place at Nami from 1986 to the
present, evidence of contacts with Cyprus (Artzy and Marcus 1992), Egypt (Marcus
1992; Marcus and Artzy in press) and the Aegean (Kislev, Artzy and Marcus 1993
in press) were noted. It is likely that the Nami region fuliiled a role of an anchorage
for the trade between Byblos and Egypt which involved the Aegeans and possibly
the Assyrian merchants in the southwestern coast of Anatolia (Artzy 1993: in
press} and an entrepot (Marcus 1992) in the first part of the second Millennium
B.C. Thus it should not be of any surprise to find the anchors in such proximity to
Tel Nami.

Ehud Galili, Marine Branch, Israel Antiquities Authority.
Michal Arizy, The Center for Maritime Studies, University of Haifa.

Jacob Sharvit, Marine Branch, Israel Antiquities Authority.
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Location map showing distribution of stone anchors under discussion along
Israeli and eastern Mediterranean coasts.

Photograph of Byblos type stone anchors from Neve-Yam.
Drawing of the Atlit Bay anchors.

Drawing of the Kfar Galim anchors.

Drawing of the pair of anchors from Kfar Samir.

Photograph of the pair of anchors from Kfar Samir.

Diver measuring the Kfar Samir anchors.

Drawing of the Byblos type anchor from Appolonia.

Drawing of the Byblos type anchor from the North Bay of Atlit.
Photograph of pair of anchors from Megadim North.
Photograph of the pair of anchors from Megadim South.

A key to the measurements of stone anchors in the text.
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THE RIGGING OF BRONZE AGE SHIPS

Abstract :

The ability of Bronze Age boats to sail to windward is analysed here by examining
the rigging. The purpose is to shed some light on the ways in which maritime
exchanges and passages could have been undertaken in the Aegean in the LBA.

1. Introduction

Local weather conditions and geography are crucial factors in the design of
ships andrigging'. They will have influenced the way in which the earliest navigators
traveled in the Aegean. Thus, some theories about trade and communication will
need to be re-evaluated, in particular those which do not address actual sailing
conditions. My aim is to present a technical analysis of the ways in which Bronze
Age boats were equipped to sail.

The archaeological evidence for increasingly systematic sea communication
in the Mediterranean during the Bronze Age is indisputable. Furthermore, the
expansion and sharing of technological information between coastal sites is well
documented for the LBA2.

| have argued elsewhere that professional sailing, and by extension trading
by sea was not a random activity limited by seasons, weather conditions or time
of days. The Aegean islands did not have autonomous economies although they
may have come close to itinthe EBA and the early MBA. As communities became
larger, they were apt to become more reliant ontrade. The spread of obsidian and
later the common use of bronze and increased technological sophistication
demonstrate that contacts were sought beyond the confines of island communities.
Given the absolute need for efficient communication by sea, one cannot assume
that boat design evolved haphazardly over the centuries. The development of
designs allowing for more predictable handling of ships was undoubtedly given
considerabie attention. Ships were essential for supplies, forcommunication, and
for war. The economic and political growth of islands such as Crete, Thera, Melos
and Kea is inconceivable without efficient sea contacts. This essential need will
have influenced ship design.
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Itis especially important to establish the ability of BA boats to sail to windward.
The wind is the power that drives a sailing ship. The efficient use of this force will
be the primary concern of a ship builder and a sailor. Amajor misconception about
square sails is that they can only be used for running before the wind. The concept
of ancient navigators running south with the aetesian winds in the summer and
north with the south winds in the winter should be reconsidered. Unfortunately,
it hasinfluenced theories about communication andtrading systemsinthe Bronze
Age Aegeans. The way people sailed in the historical periods is certainly important
as comparative evidence, but may not apply fully to the prehistoric period due to
differences in economic and political systems.

2. Technical factors and historical evolution depictions of ships and
known wrecks

The major sources of information about Aegean BA boats are models, images
on miscellaneous objects, ceramics, seals and wall paintings, as well as recent
studies of Bronze Age wrecks, and the Homeric poemss. Concordances between
the rigging in the Thera ship painting and standard Homeric rigging terms have
been discussed in detail elsewhereé.Traditions were undoubtedly strong and
many images exist as testimony to designs of earlier periods?.

Ahullpropelled by oars has other requirements than a hull propeiled by wind
or by acombination of the two. White points out the obvious difference in equipping
afighting ship or a cargo ship: oared cargo vessels are unpractical because crew
and equipment occupy space at the expense of cargos. This observation is valid
for any period of antiquity. While cargo ships may include oars, they will be fewer
and less permanently outfitted. The hull will be designed for maximum capacity
and not for the accommodation of rowers.

Increased flexibility and stability in conjunction with optimum hull speed have
always been the main stimulifor changes and developments in the design of hulls
and rigging. The simplest way to achieve balance in the hull design of a shallow
keeled ship is to create a symmetrical hull with the greatest beam and depth at
the center. On a beamy huill, it is best to avoid extremes of fineness or fullness
forward in order to achieve better balance.

Masted ships that rely on wind power require different types of calculations
than oared ships. The center of buoyancy will be different. The center of gravity
must fall within the same fore and aft line as the center of buoyancy, otherwise
the ship will sink by the stern or the head. Even the simplest sailing ship design
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requires a practical knowledge of these facts. Once a functioning hull design is
achieved, it can be used repeatedly and refined. LBA designs surely reflect
knowledge acquired by trial and errors.

The same can be said for rigging, but here experimentation is less costly of
both labour and materials and is likely to be more effective. The rigging of a ship
isthe most crucial aspect of the design. Because it is not apermanent construction
as is the hull, it can be fine-tuned and altered by pressure according to need,
individuatjudgment, wind and weather conditions, and angles of sail. Bronze Age
rigs from the various sources mentioned and those described in the Homeric
poems were easily adjusted.

Design of the rigging and considerations such as the height of the mast on
BA boats are limited by specific technical considerations such as center of gravity
above the waterline, weight of the rigging, balance and type of rigging0. These
features are related, and in order to create a sea-worthy ship, the shipwright must
take all into account.

A major concern has been and still is to increase the angle which a ship can
sail effectively to windward. Downwind runs and broad reaches are easier to
accommaodate with almost any type of rigging, especially with square sails. However,
a sea going sailing ship must have the flexibility to confront changing weather
conditions. Although in theory the highest speeds may be attained when running
before the wind, in practice, higher speeds are achieved in reaching winds. A
reachis the fastest and smoothest tack. Thus, although one might expect following
winds might to have been preferred when using a square sail rig, in actuality, they
can be extremely dangerous, particularly in combination with high seas, rapidly
leading to a loss of control. A large sail area will make matters worse. There is
always a fear of broaching and swamping. Due to their rigging and low freeboard,
Bronze Age boats would have been subject to these problems in addition to
considerable lateral drift, especially on downwind tacks. Thus downwind is not
the easiest angle to sall, nor is it necessarily going to get you to your desired
destination.

a. Egyptian Ships

Some of the best comparative material for the Aegean comes from Egypt1.
Egyptian merchantmen at the beginning of the New Kingdom are depicted with
the mast planted amidships, and the sail attached to two very long yard arms
made of two poles each and tied together at the masti2. Such exceedingly long
yards naturally suggest a vast sail area, ballooning out from the mast to carry the
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ship downwind on smooth waters with maximum speed. This rigging may well
have been practical for linear N-S passages on the Nile and the Red Sea as well
as hauls close to shore in the Levant south of Cyprus?3. It is quite another matter
to set out with such a rig for the purposes of trade, barter or piracy among the
Aegean islands.

Indeed, the Aegean has very different weather conditions for which
considerable flexibility is required. This island studded sea with its variable wind
and water currents, its rocky shores and hidden shoals is subject to sudden
changesinthe weatheri4, In unpredictable and stronger winds a smaller sail area
will be safer and more flexible.

b.The Ulu Burun Wreck

Ballast and disposition of the cargo is especially important to the handling
of a boat under sail, especially a shaliow keeled boat. The evidence of the Ulu
Burun ship is most informative on this point's. Although the timbers have yet to
be raised, some observations are possible. The volume of the cargois evident as
well as its disposition: the heaviest items appearto be placed along the longitudinal
axis and centered near the mast. The loading of the ship indicates practical
knowledge that concentrated ballast wiil reduce the effect of fore and aft pitching.
In the opinion of G. Bass, this ship probably capsized as a resuit of a sudden off-
shore squail while running along a lee shorete.

c. The Theran sailing ships
i. lconography

At present, the Akrotiri ship painting is still the best source of information. it
includes three masted ships and five others with lowered masts and rigging?”.
Although the ship under sail is very fragmentarye, encugh remains to suggest
the original appearance. Iconographically, the Egyptian and Thera depictions
share an attention to detail which aids interpretationzc. However, certain artistic
conventions apply and one cannot expect abbreviation to shift to photographic
realism whenever convenient to the interpretation. The requirements of art do
not coincide with those of a technical manual on naval architecture. First and
foremost, questions about rigging must be put to the test of what can and will
work.

ii. Hull

The masted boats have long, narrow hulls with a curving prow which appears
to narrow towards the tip. There is an affinity with earlier Cyladic designs in that
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the shape favours a variety of angles to the wind2!. The pointed bows are also
effective in slicing through waves. More importantly, a shallow and narrow hull
with a relatively smail angle of heel will perform reasonably well when reaching
as opposed to running downwind or close hauled.

On the sailing ship, three deck hands are seated forward of the mast, and
all are, of course, looking up at the sail. The crew is placed forward for greater
stability. Two other men stand at the stern. One handles the steering oar, and the
other may be handling a second steering oar and the sheets. Other oars or paddies
are conspicuously absent. In this respect the sailing ship is unique among the
larger craft and may well be a cargo ship22.

in the reconstruction, a passenger is shown seated in a protected area in
the stern. This cabin is a feature common to all the larger ships in the scene but
may not accurately belong herezs,

The stern projection attached to the larger paddle propelled ships has been
the subject of extensive speculation?+. The high, upward curving shape of the
sterndoes not favor the placement of a boarding plank in this position. The argument
that the journey undertaken is short2s cannot account for a boarding plank being
engaged horizontally at sea level while a ship is under way. This is tantamount to
traveling with the ship’s ladder down. There has to be a nautical reason for this
option. Visually and functionally, itis an extension of the hullto the stern. Itextends
the waterline without increasing hull size and may act as a stabiliser. Whatever
the final word on this piece of equipment may be, any explanation must take into
account its usefulness in the handling of a ship in motion.

iii. Placement of mast

The placement of the mast here is very important: it is set just forward of the
center. It is not a coincidence that the mast of the Ulu Burun ship may also be
placed just forward of center2s. The Theran shipwrights were surely aware that
placing the mast forward allows a ship to sail closer hauled and provides more
stability in downwind situations. This significant technical advance marks an
improvement over contemporary Egyptian boats and serves to demonstrate that
the island and coastal populations of the Aegean were motivated and successful
in seeking to improve the performance of their ships.

iv. Mast

The mast is made of a single pole. The means of support is not visible in the
painting, presumably because it is located behind the gunwale. The extant mast-
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heads on the larger sailing ships have five sockets or pegs on either side. At least
ten lines can be accommodated.

v.Rigging
a. yards, sail area

The rigging of a sailing or cargo ship of the Theran type must be relatively
stiff, the mast as straight as possible and the sail area proportionately reduced in
order to avoid stress. The importance of the shape of the sait and its flexibility
cannot be underestimated. it is the essential too! for increasing maneuverability.

Theran sailing ships have two yards. The lower yard is the boom. Unlike
Egyptian examples, each yard appears to be made from a single pole. There is
nothing in the fragments of the ship under sail or in the other masted ships to
indicate that the yards consist of two joined poles?’. Furthermore, the yards are
proportionately shorter than the Egyptian ones, indicating asmaller sail area. The
huli is also proportionately shorter. The sail area remains greater in width than
height, but is considerably smaller compared to Egyptian merchantmen of the
same date. A longer boom with a squatter sail will be relatively stable, but a
narrower sail will be more effective in sailing to windward. The reduction of the
sail area indicates a preference for greater maneuverability over speed in order
to facilitate sailing at a closer angle to the wind. Indeed, small adjustments in
design all seem to share this goal.

b. halyards and lines

The presumed lack of standing riggingz8 raises interesting questions about
the way that ships traveled. Morgan believes that it is evidence that voyages (or
the specific vayage depicted in the Thera painting) were of short duration2o. This
does not necessarily folow. One cannot be sure that all the actual lines are depicted
on the painting. When moored or under oar power, fore and back stays are not
needed. The fragments of the ship under sail are of no help here. But stays and
shrouds would have to be rigged and tightened before hoisting the sail.

Organic rope or cable kept under permanent pressure is easily undermined
and consequently unreliable. Forinstance, Agamemmnon’s rigging at Troy is out
of commission, presumably from exposure and lack of replacement parts30.

Square sails are rigged with the same number of lines on either side of the
mast. On the sailing ship, two halyards run parallel to the best preserved side of
the masts'. Therefore, one can reconstruct at least two lines on either side. The
artist may have abbreviated the actual number of lines needed.
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Fourlines are insufficient to handie the rigging of a sailing ship with two yards32.
Anywhere from two to seven or eight lines are seen on various examples in glyptic
and on other ships of the Thera fresco. In the Odyssey, a double headstay rig with
one yard and possibiy without brails will have at least nine lines running through
the masts3. Brails (or lifts) will require at least two more lines. A ship with a double
yard rig and brails, single back and forestays and side stays needs atleasttenlines
and this accounts for the five loops on each side of the mast-head (Fig. 3).

Two topping lifts connect the upper yard with the mast on either side. They
are for hoisting the upper yard and the sail whichit supports. These are the heaviest
lines in the running rigging because they carry the entire weight of the sail. In
Morgan’s reconstruction ( Fig. 2) they appear to connect the upper yard with the
mast-head rings3+. Yet Morgan recognises that the topping lifts must have been
fed through the rings and run parallel to the mast- they cannot be permanentiy
attached between yard and mast as shown in her drawing because there would
be no way to raise or lower the entire sail from the deckss.

Sheets control the lower part of the sail. The downhauls or braces attached
to either side of the upper yard are for lateral adjustments. These are attached to
the yards and do not need to connect to the deck through the mast-head rings.

c. reefing and furling systems

The rigging includes lifts or leechlines for reducing sail area (reefing). Two
lines cross the sail together on either side at a diagonal leading from the end of
the boomtothe center of the yard. Itis logical to assume that they passed through
theringsinthe mast-head at this point. The lines either attach to the boom or pass
under it. If these are attachments to the sail they are brails. If they are attachments
tothe booms they are lifts. Itis not at all clear from the original drawing how these
lines are to be interpreted. One cannot exclude the possibility of some type of
brailing system. In the unrestored fragments of the sailing ship, the lifts on both
sides of the mast terminate at the edge of the boom and not above it asin Morgan’s
reconstruction. These lines can conceivably pass under the boom, through asmall
loop or even a tie in order to ascend diagonally on the other side of the sail. This
will allow the boom to be rolled while being supported by the lifts, a cumbresome
system at best. In the Cycladic islands, sails of wind-mills were furled this way in
the past. In any case, each line must then pass independently through a mast
ring and continue down to the deck. When reefing, the boom is adjusted by
tightening or slackening of the brail lines through the mast rings. In addition, the
system of topping lifts will allow the upper yard arm to be lowered and adjusted
accordingly. Both yards or the boom alone can be adjusted when reefing.
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The other masted ships in the Thera painting demonstrate that the upper
yard was lowered to furl and stow the sail. Thus, to reef the sail, the lower yard is
raised or both are adjusted. To furl the sail, the upper yard is lowered by slackening
the topping lifts. In later examples at Medinet Habu and later Greek illustrations,
the single yard remains stationary and the lower part of the sail is raised for reefing.
But these sails had reefing points which could be secured.

Brails were effectively usedinlater squaresail rigs for reducing sail area and
for changing the shape of the sail. A combination of two yards with either brails
or lifts will allow the shape of the sail to be changed in order to take advantage of
various wind directions37. The reefing system proposed in Fig. 3 has great potentiai
for sailing to windward. One side of the sail could be reduced by narrowing the
space between the two yards to form atriangular sail area with aleech. The raising
and lowering of the topping lifts also serves to change the angle of the entire sail
and the way inwhich it will perform. This is surely the first step in the development
of the lateen rig3s. The double yard rig is clumsy but it gives the sail rigidity and
shape. Tacking with this rigging is difficult but feasible39. | suspect that jibing would
be preferable, using the steering oars to pivot the boat. Most importantly, this
rigging will allow the boat to sail on a cioser reach4+. The Kyrenia ship though
differently rigged and with a single upper yard sailed far closer to windward than
any one had expected+.

At Medinet Habu the lower yard arm has been eliminated, and a more
complicated system of brails has been introduced to reef the sail upwards?2.
Indeed, even the Egyptian boats at Medinet Habu are a new type of warship4s.
This change may have occurred as a result of influences from the Aegean4.
Another possible source may be the inhabitants of the NE coasts of the
Mediterranean in the second halt of the 13th C. BC4s. Clearly, ethnic origin of the
boats or of the design cannot be determined from the Medinet Habu depictions
alone. To determine the origins of the invention, scme examples must be found
of similar rigs in earlier contexts. The rig with a single upper yard arm and with a
loose footed sail adjusted by brails is a major breakthrough in sailing which could
not have occurred without prior experimentation. The iconographic record of the
Aegean gives some indication that this may have been the case.

Either the lower yard was abandoned in the Aegean prior to this time (LH lli
C)4, or, there must be earlier evidence for loose-footed rigs+7.In fact, it is possible
that both the single and double yard rigs were used in the Aegean prior to the end
of the Late Bronze Ageds.
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Improvements on the single yard rig probably led to its eventual predominance.
Asingle yardis describedin the Odyssey+? and continues to be preferred thereafter.
I suspect that the double yard became technologically obsolete and was replaced
by the efficient system depending exclusively on brails for adjusting the shape of
the sail. There are many advantages in making the running rigging lighter and
more easily maneuverable,

3.Conclusions

New finds may yet provide us with new information about rigging. At present,
the hult and rigging designs do indeed suggest that a reach was the preferred
angle tothe wind and not a downwind run. This conclusion has important implications
for the way in which ships traveled and for the routes they followed.

The visual sources underline the different ways in which designs evolvedin
neighboring and communicating cultural areas. Although the Egyptians traveled
in the Mediterranean, their ships were not among the most seaworthy. For the
most part, they were large and heavy merchantmen, not swift warships. It is the
pirates, the raiders and the traders, namely the island and coastal populations,
in particular, the inhabitants of the Aegean who were surely the most innovative
and experimental boat designers. Their position demanded this.

The rigging system of the sailing ships in the Thera painting demonstrates
Bronze Age experimentation with sail shape in order to achieve a closer angle to
the wind. Greater flexibility was possible than previously thought. This is borne
out by the material evidence for trade and contacts in the LBA in the eastern
Mediterranean. Trade to and from islands invalves ships. We should not
underestimate the ships or the naval sophistication of those who built and used
them. Eventhe earliest seafarers must have had some general concept of desired
landfall. Thus, they could not have been entirely at the mercy of the winds, changing
destinations as they went along. It was necessary to design ships that would allow
for maximum flexibility and swift maneuvers. '

Althoughthese developments may have taken several generations to evolve,
they were surely intentional technological changes brought about by skilled
craftsmen and sailors who relied on experience and knowledge of the seas. It is
clear that they created ships to fit the environment in which they ventured every
day and in all seasons for subsistence and profit.

Submitted by H.S. Georgiou
University of California Irvine
September 1990
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Thanks are due Miriam Caskey and Christos Doumas for their interest and Michael Wedde and
Lionel Casson for comments and productive criticism.

Georgiou1983: 75-78,88; Warren 1984; Georgiou 1986: 38, 52-53. Smith 1987, Hirschfeld
1990; Niemeier 1986.

Georgiou 1930 a, 1290 b.

Ibid. Typical are Barber's comments, 1987: 17-18,"ancient navigation seems to have been a
seasonal affair”..."it is necessary always to keep in sight of land and suitable shelter.”For
similar opinions see also J. Davis 1979 and Schofield 1982. See White 1384: 143-145 ff. on
sailing to windward with square sails.

Morgan 1988: 121-142 passim; Georgiou1990 a and b; Bass 1967, 1989.

Georgiou 1990 b..

Morgan 1988: 121, fn. 2. Broodbank 1989: 319-337 passim.

White 1984: 141,

Continuity can be seen in the elongated shape shared by the EC shipsand the Thera ships.
McGeehan Liritzis 1988. For iconography and earlier bibliography see Broodbank 1989:327-
329.

Itis presumed that BA boats did not have permanent running rigging. Yet this may not be an
important factor in the seaworthiness of the ships. Unsupported masts set in tabernacles are
still common today, the catboat rig is an example. But the mast must be solid and relatively
short in addition to being supported by vertical extension to the keel. The issue of
stays,especially shrouds which can be rigged before setting sail, needs to be reconsidered and
the iconographic evidence on this point reviewed. Although in Homer there is no mention of
side stays, Minoan glyptic may provide other clues. When three stays are depicted on either
side of the mast one pair may represent shrouds. Examples include CMS VI1,no.104= Morgan
1988:Fig.80, MM lia; Kenna 1960,94, n0.48,50,pl.3, and Marinatos 1933 pl. 15,32 =Morgan
1988, Fig. 87, MM I-I1.

Faulkner 1940 3-9; Landstrom 1970; Casson 1964:16. Wachsman 1989.

Casson 1964:16; In addition to sail power, Hatschepsut's boats are equipped with 15 rowing
stations on each side.

Mediterranean Pilot Vol.V 8-23.

Mediterranean Pilot Vol. IV: 5-19.

Bass 1989: Fig. 2. Bass 1990 believes this may be a royal shipment of cargo dating to the
second half of the 14th C or the very early I13th C.

Bass,personal communication.

Morgan 1988: 121-142. The ethnic origin of these ships is not an issue here.

Morgan 1988:Fig. 70; Fig. 1 in this text.

Morgan 1988: Fig. 71 and Fig. 2 in this text. Compare Fig. 3 in this text.

E.Davis1983: 3-14 addresses the specific character of the narration. Morgan 1988:124
assumes that the representation is to be taken to the letter because the patrons and the artist
are asumed to be familiar with ships and their use. See Wachsman 1981:198 for related
problems in Egyptian iconography.

Broodbank 1989: 327-329 includes earlier bibliography; McGeehan Liritzis 1988: 251,255.
See note 9 supra.

I see no indication of it in the original fragments.

Morgan 1988: footnote 105 and p. 135-137 concludes that it is a boarding plank. See this
discussion for bibliography.

Morgan 1988:137.

Bass, perscnal communication.

Morgan 1988:124 suggests that the yards may consist of two poles each.
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28 Seen. 10 supra.

29 Morgan 1988:126.

30 1. 1.135.

31 The rigging of this ship has been reconstructed by Morgan 1988 Fig.71, reproduced in Fig. 2
here.

32 Morgan concurs, 1988:125.

33 Georgiou 1990 b.

34 Morgan 1988. Fig. 71. The reconstructed rigging diagram is difficult to interpret, possibly due
to the size of the printed figure.

35 Morgan 1988 125. .

36 The terms stays, braces, and sheets are synonyms.

37 lagree with Morgan 1988: 124, fn.19, that convention requires the sail to be depicted parallel
to the gunwale. My concern is not with the angie at which this sail is depicted but with the the
angle that it can potentially achieve.

38 Casson ailudes to this in 1971: 277,Fig. 188, regarding a ship with a single yard.

39 See Christensen and Morrison 1976 passim for experiments with square sails.

40 Casson 1964:16; 1971: 274,

41 Comments of Antonis Basiliadis, skipper of the Kyrenia. My experience with flat cut spinnakers
designed to sail as close as 15 degrees to the wind suggests the same.

42 Wachsman 1981; Raban 1989.

43 Linder 1973:319-322; Raban 1989:168.

44 Casson 1971:37 supports neither an Egyptian nor Aegean origin while Raban 1989: 167
suggests that it is a composite type of rig combining Cretan and Canaanite modifications.
Wachsman 1981:214 believes the source to have been Syria.

45 Raban 1989:170-171.

46 Wachsman 1981: 201-202for LH I} C Skyros ship with loose-footed sail.

47 CMS Vil,no.254

48 Single yard: HM sealing no. 146 fram Knossos in PMil:244, Fig.141b and 140=PM IV,827 ,Fig.
806= Marinatos 1933,78,n0.54 pl. XVI (MM or LML A ?); CMS ViI:2544a ; Marinatos 1933: P1.
XIL#16 (LH (1), Double yard: PM 1:254, Fig.190c (LM?); Kenna #107; PM 11:243, Fig. 139 (LM
1}:CMS VIL#104 (LM 1l}; Marinatos 1933: PI. XVI, #52 (LM); CMS 11,1, : 287 (MM I-II); PM IV
828, Fig. 807 {LM I}; CMS VII1,106 {LM Ib}; Morgan 1988: Fig. 80; Betts 1971: Fig.9 (LMI?).

49 (QOd.V.254.
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NAISSANCE ET ORIGINE CELTIQUE DU BATEAU MODERNE

Nous allons etudier cette projection de puissance de la Méditerranée romaine
vers une autre Mare nostrum, le Mor-Breizi comme on I'appelle justement, ou
I'effort de Rome se prolongera bien plus longtemps gu’ailleurs (40 ans de conquétes
apres le débarquement de 46 aprés Jésus Christ). Rome y aura a affronter les
bateaux celtiques construits “sur squelette” dont nous avons trois vestiges, plus
le “Canterbury coin”, qui montrent que les Celtes ont créé le bateau moderne.
Dejales irlandais inventaient la carcasse et la revétent de peau; ensuite “la peau
du navire” reste une expression celtique pour les vaisseaux & bordeé, alors qu’au
contraire Saxons, Vikings etc..., peut étre par un transfert de technologie romaine,
ne franchissent pas ce pas et construisent “coque premiére”, c’est a dire qu’au
lieu de poser comme sur les bateaux modernes laquille, I'étrave et I'étambot puis
les membrures et d'y clouer le bordé, les anciennes marines meéditerranéenes
faisaientd’abordla coque du navire selon un systéme trés complique dit a “tenons
et mortaises” enfait des chevilles s'imbriquant'une 'autre, pour tenir les planches
de la coque puis seulement apreés ils y mettaient un squelette léger pour éviter
gu'elle ne se replie comme une feuille morte.

Ce systeme couteux en travail humain, s'il a donné des navires parfaits et
aussi gigantesques, que ce soit des galéres de guerre, de la triréme athénienne
classique (35m. de long X 5 de large) au vaisseau géant de Caligula? qui passe
de 3a 18rameurs partrongon et quifaisait 70m X 20m ou des navires marchands
de la taille des navires Veneétes, etait fragile et sans issue. Il aurait eu des limites
de taille et de tenue de merforte. ll aurait interdit le passage du bois a l'acier d’'une
maniére rationnelle.

Mais César le premier pour marquer ses visées surla Bretagnes, doitd’abord
ecraserlaconfederation Vénétes; son coeur est le Golfe du Mor-Bihan avec pour
capitale non pas Vannes, creation gallo-romaine et terrienne mais I'éperon barré
de Locmariaquer cu le plus grand menhir du monde sert d’amer a une antique
civilisation celtisée (mal, de nos jours encore on y parle un breton différent et
bizarre pour fes linguistes).

Aveclesfondsdel'époque (-1,50m), la“ria” d’Auray est assez large, profonde
et commaode pour abriter 220 vaisseaux de ligne, César fit construire deux flottes
de grosses trirémes, I'une a Angers, I'autre en Poitou qui firent sans doute leur
jonction a Corbilo (St-Nazaire). L’armeée suivit ta “route” gauloise Nantes-Vannes
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pour occuper lapresqu’ile de Sarzeavu; ily ala, face au large, une immense plage
du mgme nom, pouvant accueillir environ 200 galéres et pourvue en son milieu
d’'une aiguade. Untumulus face a Locmariaquer, dit butte de César, fut sirement
I'endroit ou le proconsul planta ses enseignes car ¢’était un point d’observation
idéal d'ol il vit sans doute sortir la flotte vénete en ligne de file.

Celle-cifit une conversionimpeccable et, bord & bord, apres avoir viré poussé
par un vent arriére se langa sur la flotte romaine encore sur la plage. Les Romains
“sous 'oeil de Cesar” eurent le courage de mettre alarame. Les vaisseaux Vénétes
étaient en fait invincibles mais les Romains, munis de faux emmanchés couperent
le bas des voiles et s’en prirent a plusieurs contre un aux Véneétes immobilisés. Cela
nous montre clairement qu’il s’agissait de triremes et non de quinquérémes car si
une ‘8" (trireme) peut porter 40 hommes, chiffre faible, une “5” (quiquéréme) peut,
selon'olybe y ajouter une centurte dans ce cas embarguée du camp en arriére de
la plage, ce qui eut porte le nombre des assaillants a 120 Romains par vaisseaux
etrendu vain ces combats multiples. D’autre part, les équipes de rameurs que Cesar
avait fait venir de la “Province” auraient du étre d’'un nombre considérable pour
equiper 200 quinquerémes. Bref ainsifinit par le fer et le feu la“guerre des Vénétes”.

Quels étaient ces bateaux face & César avec leur gigantisme qui interdisait
aux tours des galeres d’atteindre leur bastingage, aux traits des Romains de
porter, vu leur hauteur {alors que ceux des Celtes tombaient de haut) gui les
rendaient insensibles a I'éperon et meprisaient les plus durs récifs et qui enfin
devaient porter un grand nombre de guerriers pour qu'il faille que les légionnaires
se mettent a deux ou trois bateaux contre eux. Je ne parierai ici que des coques,
passant surles ancres etles chaines de fer comme sur les voiles de peau fininement
tannées. La supériorité technologique dans les arts utiles pour éviter |'effort
humain, des Celtes sur les Romains, fait qu’il s’agit de navires marchands
transformes en guerriers. Je ne parlerai pas non plus de la stratégie des Vénetes,
de leurs oppidabarrés qu’ils évacuaient et réoccupaient, nide la bataille elie méme
et de l'utilité des faux de César dont on ne voit 'usage que le vent tombé (sur ce
point on peut citer Dion Cassius écrivant sereinement 100 ans apres). Ce qui
m'intéresse c'est qu’a mon avis, aucun voilier utilisant les fureurs de I'Océan et
bravantles armes du pro-consul n’eut pu le faire avec une coque méditerranéenne
classique, c'est adire “shellfirst”; par contre sil'on admet qu'il s’agissait de coques
“skeleton first”, presque tout le récit Césarien s’éclaire et on ne voit pas quid'autre
que les Celtes aurait pu I'inventer, soit a partir du coracle, soit pour d’autres raisons.
Ce quinous conforte, c’est que dans ce domaine, entre 1900 et 1978, I'archéologie,
si elle a mis du temps, a régulierement progressé dans ce sens.
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Nouse avons le bateau de Bruges trouvé en 1900, lors du creusement du
premier canal maritime. Premier indice quand on le voit au musée d'Anvers, mais
sérieuse piste tout de méme, surtout sion balaie 'argument que ¢'était un bateau
cotier, larégion étaitiargement ennoyée aI'épogue y compris Bruges elle-méme.
Ce qui fra,ppe dans ce trongon de bateau c’est son eénorme squelette trop gros
méme pour les dimensions qu’on lui a supposees (15m X 4m). “Brugge” est un
bateau daté du lle siecle apres J.C. chez les Ménapiens (Flandres maritimes, ce
grand peuple marin - il 'est toujours -) Mais nous sommes encore plus convaincus
quand, soixante ans apres, P. Marsden directeur du Museum of London découvre,
en 1962, un bateau britto-romain a Blackfriars qui, d’aprés lui, est de tradition
celtique et sur squelette, il date comme celui de Brugge du lle s, a 16m de long
X 6m hors tout, c’est a dire les mémes dimensions, et est un caboteur fluvio-
maritime. : '

Commentles Celtes faisaient-ils leurs navires? lls posaient d’abord laquille,
puis I'étrave et 'étambot, ensuite les membrures puis le bordé dont les planches
étaient ajustées sur les membrures par des clous de fer.

Ce n’est pas un hasard si ¢'est chez ces deux grands peuples maritimes
que r'on a retrouvé deux bateaux celtiques alors qu’ils étaient soumis de belle
date aux Romains. Ces “petits navires” nous donnent une idée des gros qu’affronta
César. Cette idée se précise avec la découverte révolutionnaire de la monnaie
de Canterbury. Elle date d’environ 25 aprés J.C. et provient sans doute d’'un chef
important du Kent qui commergait par Douvres avec les Romains avant'invasion.
Le dessin est trés clair, il ne peut s’agir que d’'un des bateaux qui affrontérent
Cesar, néeanmoins cette monnaie est pleine de mysteére.

1. Laquille se prolonge en avant comme dans le bateau romain trouveé a
Giens.

2. lserait, selonles chercheurs quil'ont étudiée, horsd’eau sur une plage
caril esttrés haut, les voiles carguées, et marqué alaligne de flottaison
d'untrait qui pourrait bien étre un liston d’échouage... D’aprés mavision
je pense le contraire.

3. Toutcelavientde ceque leschercheurs luidonnent 70 pieds, c’'est adire
environ 23mde long et 5m au dessus de I'eau ce qui nous intéresse, car
il faut qu’il domine les tours des galéres de César; selon les chercheurs
de Cambridge cela suffit. Pour moi, face a des triremes de 37mde long,
un navire de 25m environ avec une hauteur dont les tours arrivent presque
a son niveau est un peu juste face aux géants décrits par le proconsul.
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Un bateaude 35m X 10m, tel gu’on en voit construire a Mogador/Essaouira,
correspondrait a la definition si filmique et hélas si imprécise de César. Comme
les gens de Cambridge n’ont aucun argument frappant pour étayer la longueur
du navire de la monnaie, je me bornerai sans plus a leur retorquer gu’'une fois
immobilise, il étaitinutile d’envoyer plusieurs trirémes contre de si “petits” bateaux
dontle tonnage selon lataille (23m ou 35m) est de deux mille ou dix mille amphores.
Mais lan'est pas I'essentiel, nous avons la preuve du bateau celtique sur squelette
sous I'indépendance bretonne puis sous les celto-romains de 'Empire, 150 ans
aprés. [Le rapportde M.P. Jézegou concerne un bateau trouvé a Fos du Vi siecle
ap. J.C.; nous interesse specialement car les Celtes en pleine renaissance ont
dépassé leurs mers habituelles.]

Revenons aux Vénetes. César se vante que larépréssion fut sauvage. Sans
doute, car les contingents namnétes et Vénetes sont absents lors de la révolte
générale de Vercingetorix. Par contre, nous voyons apparaitre apres la “pacification”
sur lacéte nord de ' Armorigue deux sites maritimes prestigieux, sans doute créés
par les réfugiés Vénétes qui ont fui jusque la a travers la grande forét centrale. i
s’agit d'Alet face a Saint Malo et du Yaudet a I'est de Roscoff, les deux “cités
corsaires” de la Bretagne ducale puis rayale. Ces deux oppida ont été fouillés. lis
ontdad étre un refuge pour les Venetes qui, la Gaule et la Bretagne conquises, en
tirerent un fructueux trafic que I'on a calculé, rien que pour I'alimentation en vin
des trois iégions basées en Bretagne. En effet, sous Claude, en 43 ap. J.C., les
Romains “occupent” enfin la ligne Chester-Londres. Alet et Le Vaudet serviront,
eux, de ports de commerce. Ce sont ces “Gallo-Romains”, restés au fond
profondément celtiques, qui exploitent a leur tour Rome! Pour conclure ce propos,
il faut répéter que ce sont les Celtes qui ontinventé le bateau moderne. Latechnique
“sur squelette” est ia méme” pour les porte avions nucléaires “Nimitz” avec leur
93.000t et leur 333 métres de long, qui combinent I'énergie de deux réacteurs
atomiques et les activités diverses de 6 286 hommes, et forme le microcosme a
la fois technologique et humain le plus étonnant qui ait jamais existé surlaplanete”s.
Celavaut aussi pour les paquebots de croisiére géants dont le Norway (ex-France)
et le Sovereign of Seas, construits tous deux grace au savoir-faire des ouvriers
de Saint Nazaire, comme pour les porte-containers qui transportent “la richesse
des nations”. Mais notre siecle, comme celui de Rame, privilégie le navire de
guerre, alors que le bateau celte coupait en deux les galéres de Cesar ou transportait
le vin de Bordeaux en {Grande) Bretagne et était lui parfaitement polyvalent.

Alain Guillerm
Laboratoire d’histoire maritime
Paris - Sorbonne
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NOTES

1. La"Mer Bretonne”: la Manche.

2. Retrouvé clans ie lac de Nemi prés de Rome.
3. laGrande Bretagne actuelle.

4,

Les ancres et leurs chaines de fer sont pourtant essentiels pour nous car si nous suivons le

“plan” de 1a bataille, un simple magnétometre permettrait de les localiser et aux plongeurs de
les remonter avec peut étre une partie des bois.

5. Lucien Basch, Le Musée Imaginaire de la Marine antique, Athénes, 1987.
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Representations, written descriptions, and even graves attest to some of
the features of ancient Egyptian watercraft, but the physical remains of Egyptian
watercraft themselves provide us the best opportunity to evaluate hull construction.
Eight ancient vessals are available for study: the two Cheops hulls of the Fourth
Dynasty-built, disassembled, and buried in stone pits beside the great pyramid
at Gizat, timbers at Lisht from what were probably freight boats of the early Twelfth
Dynasty (c. 1950 B.C.)?, four ceremonial vesseis of Senwosret | of about 1840
B.C. buried near a Dahshur pyramid?, and the remains of a 2.500 year-old boat
from Mataria, a Cairo suburb.

The Cheops Hulls

Features of the sewn planked boats of the IVth Dynasty pharaoh Cheops,
have been described in several works that are based upon a study of the hull
excavated in 1954 and reconstructed over nearly two decades. This 43-meter-
long vessel was constructed of edge-joined planks 7 to 23 meters long and 12 to
15cm. thick. Rail-to-rail lashing secured planks, seam battens, and frames before
stanchions were placed to support the longitudinal spine which was notched, to
receive deck beams. Sixteen frames, eight tull length and eight three-quarter
length, are notched over seam battens and are lashed to the hull through a mortise
at each end of the frame. No dimensions are given for the frames in any of the
publications available, but drawings show that they are slightly less than 10 cm
thick and span about 4.25 m at midships. Frames seem designed to maintain hull
shape rather than to serve as structural support.

Deck structures include a large cabin and a frame around it, probably to
support reed mats. Construction techniques of the cabin differ from those used
onthe hullin that some joints make use of pegged mortise-and-tenon fastenings
and other fixtures that pass through the thickness of the plank. Builders of the
hull avoided these types of fastenings with the exception of the fender area which
was then protected with additional pieces of wood.

The second Cheops vessel remains in a stone pit just beyond the museum
that housed the first hull. Investigated by nondestructive exploration techniques
ina 1987 joint National Geographic Society and Egyptian Antiquities Organization
effort, the second boat is not as well preserved as the first. Many of its features
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are similarto those of the first boat, but larger and more numerous copper fastenings
are visible on Cheops Il. The uppermostlayer of the wood in the pit holds elements
of the cabin structures and steering oars in addition to other timbers not yet
identified.

In apreliminary report on these timbers, Paul Lipke and | suggested that the
cabin was about 20% smaller than that of the first vessel, which prompted us to
wonder about the overall length of Cheops Hl. With the application of a computer
program written to provide more accurate measuring techniques, it is clear that
there are only a few centimeters difference between the two cabins, and thus the
hulls are probably the same size as well.

The study of photographs and video tapes resulting from this visual exploration
of the still-sealed pit form part of my continuing study of ancient Egyptian hulis.

The Lisht Timbers

Excavations by the Egyptian Expedition of the Metropolitan Museum of Art
(MMA) from 1914-37 revealed more than 50 timbers buried beneath courts, ramps,
and roadways surrounding the pyramid of Senwosret |, pharach of Egypt about
1950 B.C. During the recent re-excavation of the site by Metropolitan Museum
of Art egyptologist Dieter Arnold, 20 additional timbers were located, recorded,
and reburied on site. | have identified these timbers as pieces of a disassembled
vessel, or vessels, and compared the construction techniques used to create
them with those used by the builders of other ancient Egyptian hulls. The catalogue
of material also includes a three-part frame and two model boats, one of which is
built of planks.

In most cases, three sides of the timbers are mortised, and every example
had the uncut side of the timber facing up, indicating careful placement of the
timbers. Although adjacenttimbers seem to fit together, fastening patterns show
that they do not.

Timbers range in length from 1.5 mto 2.6 m and are, on average, 16 cm to
20 cmwide, but may be aswide as 40 cmor as narrow as 12 cm. Thickness ranges
between 12 and 15 cm, providing a sturdy, squat appearance to the timbers. Major
knots were avoided intimber selection, but economical use of the wood s apparent
in the presence of major knots (more than 30 cm diameter) in the ends of many
of the timbers. Identification of wood samples suggests that most of the timbers
are Tamarix species, a locally available wood that provides short lengths that can
be quite knotty.
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The ancient woodworkers used at teast two types of fastenings in these
timbers: mortise-and-tenon joints and lashing. Mortises commonly measure 9-
10 cmwide, 12 cm deep and 1.5 cm thick. In addition, there are partial mortises,
5 cmwide and 5 cm deep, cut into timber ends. Mortises are often paired in ptank
edges, and spacing of the joints is fairly consistent.

Tenons remain in some of the 4.000-year-old mortises, and measure 10.5-
11.5cmiong, 6.5 cm wide at base to 4.5 cm wide at the beveled tip, and about
1.5 cm wide. These were often wedged in place with small squared pegs placed
on either side of the tenon in the mortise. All tenons remaining in the timbers are
broken off at plank edges, and some bear saw marks and breakage scars suggesting
that planks were sawn apart from the inside, then pulled off the hull from the
outside.

Straps of a plaited webbing also bound timbers together, and about half of
the lashing mortises retain the webbind. Most timbers had at least four L-shaped
lashing fastenings about 8.5 cm wide, 5 ¢cm deep, and slightly more than 1 cm
thick. All of the fastenings exited on plank edges of the inner planking surface,
never to the outer surface.

Although it is tempting to say that all the timbers are from the same vessel,
none of them actually fit together although if shape alone is used as the criterion
for a match, a planking pattern similar to that seen in other Egyptian hulls can be
created. Almost every scarf in the planks that | have seen was cut at an angle of
about 120 degrees, and consistency in mortise sizing and patterning also supports
the idea that the timbers came from a single hull. The features are similar enough
to those seen in the Cheops and Dahshur boats, however, to suggest that the
source of the consistency may be the shipbuilding tradition of the ancient Egyptians
rather than that of a single Middle Kingdom shipwright.

The Frame

In 1914, excavators discovered a frame with a group of other timbers on the
west side of the pyramid compiex. Aithough the frame’s presentlocation is unknown,
drawings and photographs provide detailed information about its structure. The
frame is built of three timbers: two upper timbers about 1 m long fastened to a
2.4-meter-long curved floor timber by mortise-and-tenon joints and webbed
lashing.

Thetoptimbers are about 15 ¢cm molded (thick) and 20 cm sided (wide) near
the inboard ends. The outboard ends are notched and continue the curve shown
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by the floor timber for 40 cmon one side and about 25 cm on the other. The inboard
ends of the timbers are separated by about 50 ¢cm; this opening corresponds to
a 1 cm deep notch on the inner face of the floor timber.

Anillustrated section of the floor timber suggests that it is about 12 cm molded
and 22 cmsided. It has 12 slightly triangular notches onits outer face that measure,
on average, 5 cm wide at the base and 10 cm deep. There are also three circular
holes 8 cm deep and 6 cm in diameter in the outer face. One is located directly in
the center of the frame; the other two are about 80 cm away on either side of the
central hole.

The three timbers making up the frame were fastened together with acomplex
system of mortise-and-tenon joints, lashing, and mortises of unknown function
which pass through the thickness of the timbers. Lashing mortises, and mortise-
and-tenon joints are present on both upper and lower surfaces of the top timbers.
Although fastenings in the lower surfaces correspond to those in the upper face
of the curved floor timber, there are no indications as to the function of fastenings
on the top of the assembled frame. They may have served to attach the frame to
deck beams or other reinforcing lateral hull members.

The three-part construction of the frame from Lisht is unique. Frames from
the Cheops | vessel are cut from single timbers, notched slightly for battens, but
with notop timbers and lashing fastenings only at frame ends. The 53-centimeter-
wide notch on the Lisht frame’s upper face suggests that a heavy timber rested
upon it—whether longitudinal stringer, maststep, keelson, or alongitudinal brace
like those visible at the prow of many Middie Kingdom boat models cannot yet be
determined. The three holes in the frame’s lower face suggest perhaps treenail-
type fastenings of the hull to the frame, but there is no physical evidence to support
this position. . :

The study and analysis of the recorded date for the frame are particularly
important since the earliest examples of frames in the Mediterranean date
‘considerably later than the Lisht timbers. The Lisht frame is significant not only
for what it can tell us about ancient Egyptian shipbuilding technology, but also for
what it can suggest about the level of technology available to Bronze Age shipwrights
in the region.

The Boat Models

Two boat models were discovered early in the Lisht excavations. The larger,
one-piece model was taken to the Metropolitan Museum of Art for display, but the
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less well-preserved model remained buried outside the mastaba of Imhotep. |
visited Lishtin 1986 and was able to make a partial record of the 1.95-meter-long
boat. Thereasonforits lack of preservation was instantly apparent: it was aplank-
built modei with no timbers thicker than one centimeter.

Aslrecorded its features, it also became apparent that the model could have
served as a virtual 1:5 scale model of one of the Dahshur boats | had previously
studied. Like the four known examples, the Lisht model has a central strake of
three planks jointed to the three strakes on each side with mortise-and-tenon
joints before rising to a gunwale. Scarphs and joins also parallel the Dahshur
boats, and the model has the same number of planks in each strake as do the
Dahshur boats in Pittsburgh and Chicago. it also has a similar paint scheme.

The Dahshur Boats

At least six 10-meter-long wooden boats were discovered buried near the
pyramid of Senwosret lll, dating to about 1850 B.C., by de Morganin 1894. Today,
two of the boats may be seen in the front hall of the Egyptian Museum of Cairo;
a third is in the Field Museum of Natural History (Chicago), and a fourth is on
display at the Carnegie Museum of Natural History in Pittsburgh. Wood samples
from planks in the latter two have been positively identified as cedar, and ancient
tenons have been identified as tamarisk.

All of the boats exhibit the same curved sheer, broad and shallow body, and
narrow, tapered ends with slots for the attachment of decorative finials. The
Pittsburgh and Chicago boats and the Cairo boats seem to be two “pairs” that
resemble each other more than they resemble the boats inthe other pair. Asthese
boats are more well known, | will address only a few topics concerning their
construction.

Hull symmetry seems to have been one of the most important factors in
constructiondesign. The planking patternis strictly adheredto, even when smaller
lengths had to be scaried together to construct a larger shape as in the forward
section of a port strake in one of the Cairo boats. The seam in the lowest strake
ofthe Pittsburgh hullis locatd at a point aimost exactly half the length of the second
plankinthe central strake, and the pattern of the dovetail fastenings is consistent
throughout the hulls.

The dovetail fastenings are one of the least understood aspects of these
hulls. Unigue in their use in boat construction despite their frequent appearance
in other types of wooden construction such as furniture, coffins, and even a siedge
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possibly used to tow one or more of the boats, the dovetail fastenings are some
of the most heavily reworked features of the hulls.

When the Cairo and Chicago boats were excavated in 1894, they were
transported to Cairo where they were strengthened by having tenons in joints
replaced, iron bands nailed around the hulls, and dovetail mortises recut and filled
with modern dovetail tenons. The Pittsburgh boat, shippedin 1901, was probably
reconstructed by the same crew. Modifications recorded during my study of this
hullinclude ends sawn off of planks, mortise-and-tenon joints expanded or recut,
the use of a blue pencil to mark which tenons would receive new mortises, and
the use of a heavy hammer with a distinctive head to pound the planks together.

All but four of the dovetail fastenings were also recut—usually resulting in
an unfinished appearance with no symmetry, delicacy of design, or apparent utility.
The four ancient fastenings on the Pittsburgh boat offer a surprising contrast to
the modified ones. They also inciude a feature seenin some of the recut mortises:
what | believe to be the bottom ot a mortise which may well have served as a
lashing point.

Although de Morgan makes no mention of the dovetail fastenings and does
not record them in a drawing of one of the boats, he does record the presence of
mortise-and-tenon joints. Reisner, in Models of Ships and Boats, includes this
statement: “The hullis constructed of mortised and ties planking”, with the added
note, “So far as | was able to learn, the greater part, if not all of the dove-tail joints
are modern. At any rate | so understood M. Barsanti”.

| believe that this statement refers to the entire fastening, not just to replacement
dovetail tenons. The Chicago and Pittsburgh hulls are almost identical in shape,
construction, and dimension, but the Chicago hull has 66 dovetail fastenings,
while only 50 are present in the Pittsburgh boat. Cne of the major differences
between these two hulis is the greater separation between plank edges in the
Chicago hull where, uniquely, dovetail fastenings are found across butt joins in
its upper strake.

Because the dovetail fastenings visible today always include locations parallel
to lashing locations on the Lisht timbers, and because of the curious depression
remaining in the bottom of some of the present cuts, | believe that shallow lashing
mortises may have been part of the original construction of the Dashur boats, and
thatthe modernreconstructorsinterpreted them by choice or accident as dovetail
fastenings similar to those in all other forms of woodworking, but never seen in
another ship or boat represented by physical remains, or in tomb reliefs, models,
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or other depictions.

Other features of the hulls, including ancient repairs of aplankin the Pittsburgh
hull, painted black lines marking mortise placement, the high frequency of saw
marks in a tradition which supposediy relied almost entirely upon the adze, and
details of the beams and steering apparatus will be covered in my dissertation.

The Late Period Boat at Mataria, Cairo

In November of 1988, Dr. Shawki Nakhla of the Egyptian Museum, Cairo,
invited me to look at the remains of a Late Period boat found in the Cairo suburb
of Mataria. Excavations for the renovation of Cairo’'s sewer systemin 1987 revealed
the boat 12 meters below the surface. About one-third of the hull was destroyed
by heavy machinery, but the conservation department of the Egyptian Museum
attempted to record and preserve the remainder of the hull.

According to Dr. Nakhla, the hull rested on barren sand, suggesting that it
was lastbeached near an old river channel. Roman artifacts are found in the layers
above the boat, but archaeologists discovered no artifacts directly related to the
boat. Dr. Nakhla reports that the Radiocarbon Laboratory of Gif-sur-Yvette, France,
C14 dated samples of wood from the hull to 2450+50 B.P. The wood samples
were identified as sycomore (Ficus sycomorus), a local Egyptian wood, by the
laboratory. Several additional samples have been taken of planks, pegs andtenons
for further identification.

Because the sewer excavations had to continue, the hull was excavated
under salvage conditions. Dr. Nakhla provided a sketch plan made of the hull, but
no sectional measurements were taken. A photograph of a model suggests the
hull curvature. Only the planked shell remained; neither frames, deckbeams nor
separate maststep were recovered. Several sections of the hull were selected for
salvage and conservation. Unfortunately, many of the pieces broke apart and lost
their labels during treatment. Most pieces are 35-50 centimeters long. The
Department of Conservation attempted to use the sugar treatment for the first
time onwateriogged wood from this vessel. Wood fragments were placed inthree
small tanks in a concentration of 5% sugar solution. After one week, the sugar
concentration was raised to 10% for another week. The final week of conservation
treatment was in a 20% sugar solution. Following this treatment, the wood was
removed from the tanks and spread in a shed to air dry.

In late 1988, the treated wood seemed in stable condition, although many
of the pieces were twisted aiong the knotty wood grain and the surface of many
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fragments was highly friable or fragile. A smalitub of untreated wood, mostly smail
plank fragments and fasteners, is characterized by wood fragments that are
essentially sound, although slightly spongy, with good surface preservation
remaining.

Hull Construction

The sketch plan and model of the hultilistrate a shell-built vessel about 1 1m.
long, 4m. wide, and 1.2 m. deep4. A central strake, which appears to be nearly
double the width of other planks, serves as the foundation of the hull. Excavators
ofthe hullreported that the central strake protruded one or two centimeters below
the vessel’s outer surface. Two large mortises in this strake may be related to
mast placement, but unfortunately these fragments were not preserved.

The preserved end of the vessel has 15 strakes on one side and 16 on the
other. Fourteen strakes remain on the better preserved side near what seems to
be the midships area. These strakes are narrow, probably less than 20 cm.

The sketch plan suggests that strakes were added to the huli with irregular
shapes common near the end. Within the main body of the hull, most joins appear
to be butt joins. Some of these planks are slightly swollen near their centersina
manner reminiscent of Egyptian boat construction of the Old and Middle Kingdoms.
Planks below the turn of the bilge are straighter and more regularly shaped than
those above.

The most striking feature of this vessel is that, despite its similarity in hull
design and planking plan to boats of Pharaonic Egypt, its fastening system
represents a radical departure from those traditions. For the first time, we have
an example of a hull with pegged mortise-and-tenon joints from ancient Egypt.
The hulls of the Old and Middle Kingdoms seemed designed to avoid such
fastenings, and may have relied instead on pegs wedged parallel to tenons within
the mortises (Haldane 1988). This hull is fastened with the common technique,
frequently used in Mediterranean hulls such as the Kyrenia ships, of pegs driven
perpendicularly throughthetenonstolocktheminplacein atleast some mortises.
Unfortunately, the present condition of the hull remains prevents an analysis of
how the use of pegs relates to the construction of the vessel.

The Deprtment of Conservationis considering plans to build either a section
or a scale model of the hull that will include some of the original fragments in the
reconstruction.
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Conclusions

The physical remains of ancient Egyptian hulls have much to offer the student
of shipbuilding technigques. In addition to providing a solid basis for understanding
what the Egyptian tradition of shipbuilding was, they offer a departure point for
speculation about the interior construction and design of such debate-sparking
hulls as the Punt ships or obelisk barges of Hatshepsut.

The study of Egyptian hulls also includes the study of tool marks upon them.
For example, the frequent presence of the adze in depictions of boatbuilding and
the testimony of hulls like these timbers from the Pittsburgh Dahshur boats suggest
that the adze was the primary shaping tool of the ancient shipwrights, yet my
study of the Lisht and Dahshur timbers shows that the timbers retain many marks
of saw blades with teeth one to two millimeters apart. The saw has not received
much attention intraditional discussions of shipbuilding, butitis clear that it played
amajor role.

The ancient Egyptian method of building wooden boats seems to have
evolved from methods used to create papyrus hulls. As has been pointed out
repeatedly, the Cheops hulls are the only ones known int he world to have a rail-
to-rail lashing system rather than a sewing pattern that follows plank seams. |
believe this is directly related to the technique of sewing papyrus hulls together
across their width. This cross-hull technique is seen in the early depictions of
boats in pots of the Amratian period, and its heritage could be seen in the design-
mandated tradition of carrying loads on the decks of Nile nuggrsrather than below.

Dendrochronological studies of the Pittsburgh Dahshur boat’s planks
confirmedthe suggestionthat some of the planks came from the same tree; further
analysis of the planks will help to pinpoint the construction process in greater
detail. Builders of the Dahshur boats were not overly concerned with timber
wastage. The curved planks were probably cut from beams at least three times
the thickness of the final piece, yet the patch on the outer surface of one plank
suggests an unwillingnessto forego the amount of labor invested in a single timber
for the perfection of an unmarred surface.

In addition to investigating the physical properties of these hulls, lam looking
at how they fit into the society and the roles played by the Cheops and Dahshur
hulls in the funerary cult. | am also interested in exploring the mind of the ancient
Egyptian shipwright and learning about the factors that governed the design and
production of a symmetrical, cleanly finished and finely wrought hull.
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The nautical traditions of ancient Egypt developed in concert with the rise
of the dynastic state. Maritime and nilotic trade fed Egyptian economic growth
and fostered contact between societies of the ancient Eastern Mediterranean.
Because the Egyptians transformed shipping as a practical technology and
commonplace activity into a primary ingredient of the ideological sphere, boats
became symbols of divine power and pharaonic glory. The intersection of technology
and ideology may be represented in construction patterns of these vessels, and
I plan to consider these factors throughout my study of the eight ancient hulls of

Egypt.

Cheryl Haldane
Institute of Nautical
Archaeology-Egypt

P.0.Box 432,
El Ybrahimia
Alexandria. Egypt.
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CONFLICTING EVIDENCE FOR DEFINING THE ORIGIN OF THE MA’AGAN
MIKHAEL SHIPWRECK

This paper wiil deal with the Ma’agan Mikhael ship which was intreduced in
the 3rd symposium, by Dr. Elisha Linder and Mr. Jay Rosloff'. This was after the
second season of excavation. Following the third and last season, all the hull
components, cargo and small finds were retrieved from the site. The woodisina
laboratory in holding pools, installed with heating and mixing systems, forthe long
process of impregnation with polyethylene glycol (P.E.G.). The following are the
preliminary results of the analyses of the finds.

Ma'agan Mikhael is located on the coast, 35km. south of Haifa, Israel. The
ship was found in a depth of 1.5 meters, under a layer of sand 1 meter deep, 75
meters from the shore. It has been dated to approximately, 400 B.C.

Stones and rocks.

The ship carried about 13 tons of stones and rocks. Depending upon the
method of classification used, between 5 to 7 different lithic types were identified.
The largest amount, making up about 60%, is of the Blueschist type. Our geology
consultant, Dr. Arie Shimron, concluded his analysis by attributing the majority
of this group of rocks to the Tyrrhenian Sea - in Calabria or, preferably, Corsica.
However, a portion of the remainder is most probably from the south coast of
Cyprus. As far as we know all these types of rocks had no economic or commercial
value, or any particular use.

Food stuffs.

Some remnants of food were found, including olive pits Fig seeds and one
burnt acorn. Most of them are normally found all over the Mediterranean. But the
burnt acorn has been identified by Prof. Mordechai Kislev as having had its origin
in southwest Turkey or the Aegean I[slands nearby.

Ceramics.

The 70 items retrieved include a pithos, basket handle jars, mortiers, a
cooking pot, jugs, juglets and bowls and were analyzed by Dr. Michal Artzi and
Mr. Jerry Lyon, who suggested that most can be attributed to Cyprus, although
some were identified as having its originated in Greece.
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Pollen.

The pollen has been identified by Dr. Mina Evron as local and summer-
blooming, giving us a hint that the ship may have sunk in summer.

Ropes.

Alarge amount of ropes was found on the site, some knotted. Five different
thicknesses were found, ranging from 2to 40 mm. indiameter. Their characteristics
and origin have yet to be identified.

Wood.

The hull was built from allepo pine as were the frames, the mast-step and
the keel. The keel was removed in one complete piece, 8 meters in length. The
false keel and the tenons were made of oak. The one-armed wooden anchor? and
the carpenter’s tools were also of the same material . One of the tools was made
of eastern plane (Platanus Orientalis). There were some decorative boxes made
of olive wood. The rocks were found resting on a layer of dunnage which was of
pistachio-(Pistacia Palaestina) - pine and oak. These five types of wood are found
along the Israeli coast of taday, or the Phoenician coast of that period. We are
checking with our consultant Dr. Ella Werker, whether it is possible that all these
types of wood could be found in any other region of the Mediterranean.

Construction.

The ship was a shell-first construction with mortise-and-tenon joints secured
by wooden treenails. In her bow and stern structure the knees were lashed to the
planks, the stem, the stern post and the keel. The frames were held in place by
iron nails. The parallels of ships fastened by being partially sewn and iron-nailed
that have been found in the Mediterranean although very few in number, were
discovered in the central and the western part of the Mediterranean; such as
Giglio, Bon-porté, Gela and Marsala.

Hydrostatics.

A preliminary analysis of her hydrostatic characteristics, which were done
according to her extrapolated body-lines, appears in the table below:
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DRAFT DISPLACEMENT FREE BOARD
(M.) (M3) (M.)
0.90 9.85 0.96
0.95 11.01 0.91
1.00 12.19 0.86
1.05 13.41 0.81
1.10 14.60 0.76
1.15 15.92 0.71
1.20 17.21 0.66
125 18.53 0.61
1.30 19.87 0.56

By finding her wale we could estimate her draft, which did not exceed 1.1
meters. But we must take into our calculations the limitations due to her freeboard.
Assuming too big a draft will minimize the size of the narrow freeboard. We reached
the figure of less than 15 cubic meters displacement, and freeboard of 75 cm. as
having been the ship’s original design. Her total weight reached 18 tons. This
included her own weight, rigging, crew, equipment, food, water and the rocks.
This figure gives us a freeboard of 60 cm. I hesitate to be convinced that she
crossed the Mediterranean in summer on these conditions, knowing what anormal
Meltemiis. Nevertheless the ship sailed and beached under control, perpendicular
to the shore. Another factor to be considered s the fact that the ship was practically
new. One could stillfind bark on the frames. No traces of barnacles orteredo were
discovered nor any sign of friction on the keel, wale or anchor. What we did find
are shavings and brand new wood, as well.

More tests.

The evidence at this stage appears to be conflicting. Therefore we shall be
conducting more tests of pollen samples which appeared under some coating on
the keel, and await the results of the Neutron Activation Analysis for the ceramics
andratioisotopes testing of the lead. Resins and fibers of the ropes are also being
analyzed.
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Conclusions.

How was it that a ship with artifacts indicating different ports of call, which
carried such a large amount of rocks from the Western Mediterranean, reached
the coast of what is today Kibbutz Ma’agan Mikhael in Israel, in perfect condition,
as if it was built yesterday in a nearby shipyard? Atthis stage of our investigation,
it is still an enigma.

Yaacov Kahanov
Center for Maritime Studies
Haifa University, Israel

NOTES

1. See Tropis lli, Athens, 1995.
2. Roslofi, J.P., IJNA20.3: 223-226.
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HORNELL'’S IDEAS ON THE ORIGINS OF MEDITERRANEAN AND
EGYPTIAN PLANK-BUILT WATERCRAFT - A REVIEW

ABSTRACT

The early Mediterranean carvel-built sea-craft, while identified as shell-first
constructions with mortises-and-tenon joints, seemto be derived from the ancient
Egyptian boats which were made inthe same technique, though without keel and
partially frameless.

Hornell's idea of the origin of the Egyptian boats, which he considers to be
the result of atranslation into wood of the form of papyrus rafts, is critically examined
in all its aspects. Because of certain illogicalities in his arguments his conjecture
remains unconvincing.

In the author’s opinion itis more likely that the Egyptian plank boats are the
result of a gradual transformation of an advanced type of boat-shaped log raft
with deck structure into the true watertied boat, achieved with improved woodworking
techniques.

The main study on which the theories about “Origins of Plank-buiit Boats”
are based is an article under this heading by James Hornell published more than
fifty years ago (Hornell, 1939). Because these ideas are still largely thought to be
valid, they are here the subject of areview, as far as the ancient East Mediterranean
and Egypt are concerned.

In his paper Hornell considers substantionally four main types of plank-built
constructions. In his words, “These are:

A. the clinker or clench-built type, characterized by inserted frames and
overlapped hull planking.

B. the carvel-buiit type, planked on a pre-formed framework with the
planks meeting edge to edge.

C. the frameless river craft of Ancient Egypt and the present-day nagger
of Nubia and the Sudan.

D. the junks of China, strengthened by bulkheads, in place of frames.”
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Hornell adds immediately the affirmation: “There can be no question that
both clinker-built and carved-built boat derive from dugout canoes which have
their sides raised by means of planks. This conclusion is based upon the fact that
the process is to be seen in operation in various parts of the world at the present
day, and that it has been vouched... within the past two centuries”. (p.35).

On the other hand, for both types of frameless craft, in ancient Egypt and
present-day Sudan and Nubia as well as for the frameless Chinese junks, Hornell's
conclusion is that these “are just as clearly derived through two distinct lines of
evolution from raft forms of different shape and material”. (p.44).

The North-European clinker-built constructions are outside the scope of this
review, but | should like to note at this point that, since Hornell wrote, still another
type of prehistoric European watercraft, as yet found in Britain only, enriches the
list of groups. This is carvel-built, but frameless and without keel, and with sewn
planks some of which have cleats for fastening by means of transverse timbers.
This type is now sufficiently attested by the finds of the so-called Brigg “raft”
(McGrail, 1981) and the North-Ferriby boats (Wright, 1990), and perhaps also by
aboat plank found recently near Caldicot Castie in South Wales'. As to the origin
of this type, my feeling is that for reasons which are obvious and were advanced
by Hornell himself for certain other frameless craft, itis more likely that it developed
from a log raft than from the dugout, though this may also have played a role in
shaping the ends of some strakes.

In his second section “The Carvel Build” (p.39f.) Hornell deals with present-
day craft of the Mediterranean and in the Indian Ocean areas as well as with
ancient Greek, Roman, Phoenician and Persian ships. In his opinion, the common
features of all these vessels are “that (a) the frames or ribs are pre-formed and
erected upon a keel before the planking up of the bottom and the sides; (b) ... each
strake is nailed, spiked or bolted to the frames already fixed in position”. After still
listing other features of minor relevance (c-d-e-) which | omit here, Hornell adds:
“No direct bond between the planks of one strake with anotheris present...” (p.39).

Some twenty years after the describing of these characteristics, which are
correct for the respective carvell-built constructions of modern times, it began to
turn outthat the contrary was true for ancient Mediterranean ships. The underwater
excavations of Greek and Roman wrecks revealed that these ships were shell-
first constructions, at least until the 3rd-4th centuries AD, and that their planks
were connected to each other by means of mortise-tenon joints. Lionel Casson
was the first to point out this fundamental rectification (Casson, 1964: 84 ff.).
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Itis not only this revolutionary correction which led me to think that Hornell's
conjecture on the origin of ancient Mediterranean ships from the dugout should
now be considered outdated. We also know that the construction technique of
the Classical Greek ship, as, e.g., evidenced in the Kyrenia ship and still applied
in Roman ships several centuries later, had been practised - and this came as
another surprise - a millennium earlier in East Mediterranean Bronze Age vessels.
| refer to the Ulu Burun shipwreck of 1400 BC and to what its excavation, still
under way, has so far revealed (cf. Pulak, 1990: 9f., Fig. 2).

Allthese carvel-built vessels, except sewn plank ships, stand in a continious
tradition of shell-first constructions with the use of mortise-and-tenon joints for
fastening the hull planking. In addition we know that, already in the 3rd millennium
BC, this method of joining planks was used in carvel-built shell-first Egyptian
water-craft, white similarjoints in Egyptian furniture seem to date even somewhat
earlier. Obviously this particular woodworking technique was invented in ancient
Egypt, and because of its ability to provide, after having been improved, awatertight
connection of the strakes in ship construction - as experience made during the
building of the replica “Kyrenia lI” has shownz2 - it must have been of pioneering
importance for the development of seagoing ships. Conformably, Egypt as the
source of shipbuilding appears in an ancient literary statement, probably based
upon anoldverbaltradition, according to which the Greeks after having navigated
on rafts introduced the ship from Egypts.

In view of our recently gained knowledge it seems quite possible that the
ancient Mediterranean ship derived from the Egyptian watercraft. In this case,
the question of its origin would be involved with that of the “Ancient Egyptian
Boats” which Hornell deals in his third section (pp. 40-43).

In substance he describes these boats, which were intended for the traffic
on the river Nile but were occasionally also used in coastal navigation, as beamy
and of shallow draught, round-bottomed, frameless and without keel. Hornell
refers to the Dashour boats. At the time of his study, the Cheops ships had not
yet been discovered, nor did he know of the find of ship timbers at el-Lisht, which
remained unidentified as such until recentlys.

The wide use of the papyrus raft in ancient Egypt and the fact that in many
ancient ship representations its shapes are reproduced in the profiles, while raft-
like lashings are painted on both ends, inspired Hornell to interpret the wooden
boats as a result “evolved from attempts to translate the form of papyrus rafts....
into one of wood, built up of planks”. (p.41). Previously he had explained “that the
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planking was held together partly by broad doweils inlet in the edges of opposed
planks, partly by doubie dovetail tenons...”, and, referring to these features, he
expressed the opinion “that this method of boat construction was evolved by men
who were by trade carpenters and masons, men whose trade was primarily to
make house-hold articles - boxes, furniture and the like”, and he adds “for this
system of tenons, dovetails and struts is characteristic for the woodworking of
Ancient Egypt, ... (p.41). By struts Hornell means the “numerous stout thwarts
(i.e. cross beams) having their ends mortised into the sides below the gunwale’
and which are indispensable for holding together frameless hulls.

Inview of the stupendous and quite sophisticated structure of the reconstructed
Cheops ship no.1 it is difficult to imagine that joiners and house carpenters, or
even masons, should have been the makers of the first Egyptian wooden watercraft.
More hikely. in my opinion, it is that already since earliest times specialized ship-
wrights were at work. These could well have taken over the use of mortise-and-
tenon joints from carpenters or joiners or whoever had used them first, as soon
asitbecame manifest that such joints could be applied with profitto planks. These
joints were certainly not a secret but well known, and could be made without
particular skill by all wood-workers, provided the suitable tools were at hand.
Moreover, there can hardly be any doubt that already by the earliest dynastic
period, ship building was a highly specialized trade and an important one, as is
shown by the fact that ship-building scenes are included in the contemporary
pictoriai record.

Inthe light of this, let us now examine Hornell's idea that the Egyptian plank
poat derived from papyrus rafts. These had doubtless a great influence on the
shapes of certain Egyptian plank-built ships. Landstrom has classified certain
groups among the ancient Egyptian ships of all periods as papyrus-shaped vessels
(Landstrom, 1974). What does Hornell mean with the formulation “translate into
wood"? On Egyptianreliefs and wall paintings we see the elegant lines of papyrus
raftsimitated in the depicted vessels, namely in the upward curving ends adorned
with papyrus flowers and sometimes with unmistakable raft lashings. We may
say. the shapes of the papyrus rafts, their profiles, outward appearance and
ornamental symbolism are transferred onto the wooden vessels, or, are repeated
in them. However, what about the internal structure?

I had the cpportunity to examine three authentic papyrus rafts on display in
the museum of the “Instituto Internazionale del Papiro” at Syracuses. Two are
from the Blue Nile in Ethiopia, from Lake Tana and Lake Zwati; the third is from
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Lake Chad (Figs. 1-2, Pls. I-ll}). These rafts are ethnographic examples of recent
make, but their structures and their lashings made with papyrus cords are doubtless
basically the same as those of ancient Egyptian papyrus rafts. Differences exist
only insize, shapes and profiles. Many ancient Egyptian papyrus rafts were double-
enders. Present-day examples have as a rule more differentiated ends, usually
avery pointed fore end, while the after end, aithough it also tapers, is sometimes
truncated. According to the various needs of water transport papyrus rafts of very
different design were still used some decades ago, including examples which are
more square in plan and rather squat in profiles.

Both the rafts from Ethiopia consist each of a certain number of lashed
bundles of papyrus stalks, tied in continuation side by side into o construcion
whichis shapedlike asmall canoe (Fig. 2). The bigger lower ends of a few papyrus
stalks were lashed at first and form the slightly raised fore end, while the after end
is made from the upper ends of stalks from which the flowers have been cut off.
Towards the centre the bundles are made by adding further papyrus stalks whose
lower ends are visible inside the bundles, where the hull space is left (Pl. I. A). In
the central part this space is filled with a separately made cushion - or bolster-
bundle, reaching up to the height of the raft or even somewhat above. In this way,
even when water stands in the hull space of the floating raft, anyone seated on
the bolster bundle does not become wet. The bolster bundle is left removable in
order to facilitate drying, while the raft is set on land.

The raft from Lake Chad has a truncated after end and an upward curved
fore end kept upright by a cord fastened between two lashings (PI. Il). Here, the
papyrus bundies are lashed in two layers, and yet the plaited papyrus cord used
in each lashing is likewise continuous. The hull space between the outer bundles
is comparatively shallow. No bolster bundle is required, the inside bottom being
sufficiently high over water level.

There is probably no way to learn whether the ancient Egyptian papyrus
rafts had, or had not, a hull space with abolster bundle, but obviously they consisted
of papyrus bundles up to the top side surface or almost. This is clear from ancient
models of papyrus rafts as well as from pictures which show persons suttmg or
standing on them (cf. Landstrom, 1974: 94 ff.)7.

At all events, the result of attempts to translate the form of the ancient
Egyptian papyrus raft into one of wood, built up in planks, certainly would be a
boat-shaped construction, but without hull and cross beam. Athwart the fongitudinally
arranged bundles of Egyptian papyrus rafts no rigid structural elements existed
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which could have stimulated the making of cross beams. Moreover, the entire
volume of a papyrus raft rebuilt in wood would become similar to that of the so-
called block models of boats, such as were found in Egyptian tombs. It would be
astructure without hull, functionaily araft, not aboat. It may be that considerations
like these induced Hornell to introduce in his conjecture the land carpenter familiar
with structs, who would have readily applied them in form of cross beams. Because
of this and the other iliogicalities Hornell's interpretation remains unconvincing.

Towards the end of his article, in crder to underline his conclusion “that junks,
like Ancient Egyptianriver boats, are derived from the translation of raft structures
into a plank-built form”, Hornell mentions “contemporary evidence from India to
show how an analogous change from a simple raft to a craft of incipient boat form
is in course of actual evolution there”. He refers to the Kattu-maram log rafts in
the Vizagapatam District on the Indian east coast to which “a plank strake has
been pegged on each side, rowing thwarts. .. installed, together with the provision
of mast and sail, regularly used...” (p. 44, pls. lil, IV; see also Kapitan, 1987: Fig.
7).

The Vizagapatam kattu-maram are an interesting example for the improvement
of a log raft and for its gradual transformation towards a plank-built boat. No log
rafts are reported from ancient Egypt, atleast not fromthe Nile. Thereis, however,
evidence for their use on the Red Sea, in ancient and modern times (Kapitan,
1989).

Based upon this evidence, as well as on that of ethnographic examples of
improved log rafts. — so-called freighter rafts or platform rafts — the following
course of evolution is imaginable: In predynastic times the earliest Egyptian
wooden watercraft were functionally still rafts, though aiready boat-shaped and
provided with a deck structure resting on cross beams. This type of vessel would
little by little have been transformed into the true water-tight boat, thanks to
progress made with improved tools, used for shaping better fitting planks and
cutting more suited mortise-and-tenon joints. Because of the advantages which
the true boat presented, the original raft-type watercraft that once had been
employed for the same scopes of transport, would have had no chance to survive,
while, onthe other hand, papyrus rafts continued to be used for hunting and fishing.

Gerhard Kapitan
Viale Tica 53 (v. Regia Corte 4)
I-96 100 Siracusa
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NOTES

1. Areport on this boat fragment is to be published in the proceedings of the Roskilde boat
archaeology symposium 1992, Preliminary information on this find, based on a communication
by S. Parry to the NAS Annual Meeting in Apri! 1991 in London, was kindly sent to me by Dr.
Anthony J. Parker of Bristol.

| have already pointed to this significant process in my preceding paper (Kapitan, 1989).

Pliny, Nat. Hist. 7.57.15, cited in Kapitan, 1989.

4. The first interpetation of the timbers excavated around the pyramide of Sesostris | at el-Lisht as
parts of an Egyptian watercraft was published by Cheryl Haldane (Ward Haldane, 1988). The
find is discussed in Kapitan, 1989.

5. Seatin Viale Teocrito 66, along the new National Museum. | am very much obliged to Mr.
Corrado Basile, founder and Director of the institute and the Papyrus Museum, for having
kindly allowed me to record the rafts in scale drawings and photographs. These rafts and
numerous other papyrus objects were acquired by him in the countries of crigin during travels
which he repeatedly undertook for his studies on the manifold use made of the true papyrus
plant. At Syracuse Cyperus papyrus L. grows along the Ciane river and around its spring basin.
In the last decenniums this has led to the development of an intensive trade producing
souvenirs of papyrus sheets made by imitating the ancient Egyptian production technigue of
pressing together, in crossed layers, thin stripes cut lengthwise from the papyrus stalks.

6. Photographs on display in the Papyrus Museum Syracuse illustrate some large papyrus rafts
which still fourty years or so ago existed on Lake Chad.

7. Some ancient Egyptian papyrus rafts had on top a platform, probably made from wooden
boards. Because the respective representations do not show any cross rod beneath the
platform, this must have rested directly upon the papyrus bundles, and hardly any unfilled hutl
space could have existed below.
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Room in the Papyrus Museum Syracuse dedicated to the rafts. In a half-open
transparent plastic case in the centre the papyrus raft from Lake Chad; in the
background to the left, both the rafts from Ethiopia.

The papyrus rafts from Ethiopia in the Papyrus Museum Syracuse. In the
foreground the raft from Lake Tana, and behind it, aside the wall, the raft from
Lake Zwai which likewise has a bolster bundle in the hull space, and, in addition,
shelter bundles on top the outer bundies.

Scale drawing of the papyrus raft from Lake Tana, Ethiopia. A. plan, B. elevation
of port side, C. cross sections.

Scale drawing of the papyrus raft from Lake Chad. A. plan, B. elevation of
starboard side. C. elevation of after end and cross sections. (Note, in B. and
C., the lateral balance bundles fastened in addition and separately onto the
sides.)
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A ROMAN FUNERARY STELE WITH A REPRESENTATION OF A SHIP
FROM THE TYMBAKI AREA IN CRETE

(Summary)

In 1992 a marble relief was handed over to the Archaeological Museum of
Heraclion, Crete. According to the peasant who found it, the relief comes from
the area of Tymbaki, not far from Phaestos.

The upper part of the slab is missing, broken in antiquity, but the initial width
is preserved in the lower part. The marble is imported. Whitish in colour with a
yellow-redish patina, it measures 0,68 m. high by 0,88 m. width, while the thickness
varies from 0,05 m. (at the edges) to 0,12 m.

The relief represents five persons in a two-tholed boat, voyaging on the
undulating waters of the sea, from which the heads of three sea creatures (probably
dolphin and two fishes) appear. The figures are cut in high relief and some parts
of them as well as parts of the boat (now broken) were sculptured in the round.

According to stylistic criteria the relief can be dated to the end of the 2nd -
beginning of the 3rd century A.D.

The scale of the vessel in relation to the passengers is deliberately
disproportionate, but the two thole-pins mean that it is a boat with four oars (5i-
OKaALO0g). At the stern of the boat a stearing-oar is seen. Exactly at the sea level
is the gardboard of the boat. A rope, tied around the left thole-pin and going
transversally up, was probably destined to hold the sail, which might be at the
broken part of the relief.

The coexistence of oars and sail allows us to suppose a ioTIOKWIOG (or
sail-oar-er) actuaria. The best candidates could then be the AéuBog, the Gkatog
and the kEAngG (or KEANTIOV).

Since the size is small and the prow is rather straight, | would tentatively
propose the diokaApov keAntiov as the best candidate for the type of the vessel.

Five persons are seated in the boat. The three in the middle (two adult men
and a little boy), judging from their dress and monumental posture, seem to be of
higher status. Although the heads are missing, it is obvious that they are facing
the spectator and that they are passengers. The two other people, depictedon a
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small scale, are probably mariners. Both wear short chitons, a typical dress of the
seamen. The one seated at the stern holds the stearing oar (kuBepvntng). The
other is standing at the prow and he seems to look toward the direction of the
navigation.

They wear along xAauug (or cloak), which is clasped by a conical button on
the right shoulder.

The figure on the left leans his right arm on his thigh and points his index
finger towards the direction of the navigation. His left palm, projecting under the
cloak, holds the handie of a sword, a symboal of his military career.

The figure on the right has aimost the same posture but he holds with his
left hand a little boy seated on his left knee.

The boy wears a chiton and a cloak clasped on his chest. The right arm and
the face are cut off, but long curls frame the neck and the head is covered by a
conical hat. The posture looks too official for a boy of that age.

It is beyond doubt that the relief is a funerary stele for the family tomb of the
three central figures. It probably depicts the grandfather (on the left), his son and
his grandson, navigating after death to the Islands of the Blest.

It is probable that when the stele was erected, only the grandfather was
already dead, but it was quite common to erect funerary monuments, depicting
dead members of the same family together with others still living. Thus the stele
belongedto afunerary monument of amilitary family living in the then prosperous
Gortyn, to which the territory of Phaestos also belonged at that time.

The theme of the navigation to the nether world on funerary stelae becomes
more and more popular in the roman imperial times. it reflects the influence of
philosophical ideas.

According to them human life is compared to a navigation and death as the
last harbour of destiny. Thus the commandment or wish of the dead to the living
eunAGetL (navigate well).

Everyjustandkind manis allowed to travel to the Islands of the Blest (Nhooug
Twv Makdapwv), the legendary land of the Heroes. These Islands according to the
tradition were either around the ocean or on the celestial sphere. The journey to
them might be the human destination, and the anchoring in the celestial harbour
(kaBopuilewv gig TOV Aipeva Ty oupavawyv) would be the final destiny.
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From a simple means of transportation the boat became gradually a symbol
of the happy navigation to the coast of paradise.

Charalambos Kritzas
Epigraphical Museum
1, Tossitsa Street

106 82 Athens, Greece

NOTE

This text is a preliminary presentation of the stele. The proper publication is under preparation.

ILLUSTRATION

Roman tomb relief from the Tymbaki area (Crete).
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FIVE CENTURIES BEFORE OLYMPIAS

In 1446 Leon Battista Aiberti sent divers down on what is now known as
Nemi ship | (Ucelli, 1950). Hooks were attached to it and planks torn off. Well may
the archaeologist shudder! Alberti identified the wood and described the lead
sheathing. (Alberti, 1512,1,5,12).

In 1535 Francesco de Marchi dived on the same ship in a diving-bell. He
found the same things Alberti found, but also the mortise-and-tenon construction
{Marchi, 1599, ff.42ro 44vo). Nobody was interested. Much was being written
about ships in antiquity, but interest centred on the arrangement of multiple rows
of oars and/or oarsmen. They had little evidence of that from ancient litterature.

Chiefly:
1.

Line 1074 of Aristophanes’ Batrachoi (farting into the face of the thalamioi,
but who did it?)

A scholion to Aristophanes, according to which the thranitai sat aioft,
the zygitaiin the middle, and the thalamioi below, while also the thalamioi
sat forward, the zygitaiin the middle and the thranitai aft. This probably
indicates the way the rows were staggered, but for +3 centuries scholars
thought the 2 statements contradicted one another.

Measurements of Ptolemaios Philopator's tesserakontéres. (Athenaios,
V. 203c. - 204b.)

Vitruvius' remark about the interscaimium being a module in navai
architecture, that might decide the size of ships. Complication: he
mentions a greek name for the interscalmium; space between tholes,
that is not clear in the manuscripts, but looks like meaning 2 cubits,
which, if meant litterally, would contradict the idea of a module. {Vitruvius,
1,2,4,).

Byzantine descriptions of Dromons, from almost a 1000 yearsiaterthan
Vitruvius (Leo VI,XIX, 7-8. Anon. PBPP,II,7).

All this was treated as belonging to one period.

In the 15th and 16th century “trireme” was a household word in the Italian
maritime republics. It indicated the common galley a sensile, where on every
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bench 3 oarsmen sat, each with his own oar. So many scholars thought that this
had beenthe system of the ancient polyereis. A Venetian professor of Greek, ocne
Vettor Fausto, who was also a good shipbuilder, produced a quinquereme on the
a sensile principle, claiming that he had found the measurements for her in “libri
greci antiquissimi”. The ship was a success, technical as well as personal, but in
these books he can only have found the word “penteres”. (Fincati, 1881, pp. 49-
56).

A Portuguese priest and sailor, Fernao Oliveira, tried to apply Vitruvius’idea
of the interscalmium to the current (horizontal) trireme. He calls the distance
between the 3 oars in one “bunch” belonging to a bench interscalmium and the
distance between bunches “interordinium” (between rows), then he realizes that
ordines (rows) are supposed to go longships and not the men on one bench, so
his purely verbal way is to claim that interordinium is the distance between the
places where the rows come together. (Oliveira 167v - 168v).

In 1536 Lazare de Bayf published a book in which he took the second part
of the Aristophanes scholion and thus created the longitudinal trireme, with the
thranitai aft etc. He honestly and modestly confessed to be at a loss as to the
nature of the larger multiremes, especially the 40er. (Bayf, 1536 pp. 42-43).

In the second half of the 16th century, the oarsmen of one bench got one
oar; this system was called ascaloccio. The earlier system was soon forgot. So
the classics were read without horizontal triremes blocking the view.

Already in 1550 one Piccheroni della Mirandola offered a set of drawings to
the doge of Venice. They showed refinements in a sensile rowing and section of
vertical multiremes, including one of 50 rows, with no comment except the promise
that these ships would sail better than others. More articulate scholars later in the
century showed that the first part of the Aristophanes scholion had become gospel.
In 1581 sir Henry Savile in a note to a translation of some books of Tacitus,
casually remarked that “warships were sorted into their several kindes according
to the number of bankes and oares placed cne above the other” (sonte, 1581,
notes p.49).

A vigorous polemist in the cause of the vertical multireme was Josephus
Justus Scaliger. He also set the arrogant and mocking tone common among the
adherents of the vertical “school”. His special butt was the dead Bayf. A rather
fatal idea of his was, that a trireme could be compared to a building with 3 floors,
etc. (Scaliger, 606 notes to Eusebius pp.6-63).
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Some of his followers were among the most famous scholars of the 17th
century in other subjects, but the tesserakonteres had a great attraction for them.
The mathematician, astronomer and surveyor Willibrord Snellius said, that however
the oars were arranged, the carsmen would always be packed like pickled herrings
(Snellius 1614 unumbered page). One Thomas Ryves (Rivius) had the modern
idea (cf. Casson 1971), that no ship had oars at more than 3 levels, but that the
qualifications came from the number of carsmen thranite oars, so the trieres had
3 men at every top-level oar, and the tesserakonteres 40! and 30 and 10 at the
two other levels to make up the number of 4000 oarsmen Athenaios mentioned,
for you could only have 25 oarsmen in a row. Why? Because Leo VI in the 9th
century A.D. said that this was the case in adromon! (Rivius, 1653 pp.309-312).

Jacques Lepaulmier, known as Paimerius, designed something like a staircase
for his oarsmen to sit on, contrary to the Aristophanes scholion, it went up and
aft! (Palmerius 1694 p.174).

Marcus Meibomius from Holstein, had a rather clear idea for staggering the
oars, with the bottom ones forward, but he put his oarsmen on tall one-legged
stools, with a minimal footrest attached to that leg, so that they would never have
been able to pull (Meibomius 1671 tolding-plate by Romeyn de Hooghe). He was
a brilliant writer of Latin and in a flamboyant preface he told Louis XIV of France
to scrap all his galleys and replace them with multiremes built by “a German man”.
(Meibomius of course), and then conguer the world. He actually managed to obtain
along interview with Louis’ minister, the Marquis de Seignelay, before he had to
climb down. (Barras, Ms. Fr. pp. 188v-189v).

Giovanni Alfonso Borelli became famous all over Europe for his thick book
De Motu Animalium, which seems to be the product of systematic observation
and logical thinking. He also wrote, in Italian, a lecture for the “royal academy” of
queen Christina, in Rome, late of Sweden. It was about “moltiremi” and he warns
that he does not know whether his system was applied in antiquity, but that he
thinks it is a good idea. He proposes to build a huge vault on the deck, which he
calls “testudo”; but which seems inspired by the fish’s swimming bladder, illustrated
in the animal movement book. Gianbattista Falda drew a beautiful picture of the
intended result (now in the Cabinet des Estampes of the BN in Paris), with parts
cutaway to show the inner workings. Oarsmen cling to the outside of the “testudo”
like flies, atthe inner end of oars that on 3 levels pass through the sides of a blow-
up of a contemporary galley. Falda mercifully does not show us how long these
oars are.
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Fabretti wrote adescription of Trajan’s column, but finding only biremes and
1 trireme there, he added a polyeric chapter. He believes Borelli’s bladder to have
been a common feature in antiquity and also adopts le Paulmier’s staircase. he
contends thatitbecame less steep as there were more rows and so the interscalmium
on each level became steadily longer. Demetrios Poliorketes’ 16 rower had an
interscalmium of over 10 feet!

Isaac Vossius also tackled the interscalmium. He said the Greek word in
Vitruvius should be read “eiresia” and mean the distance from thole to handle, in
other words: the ioom! He very ingeniously demonstrated the drawbacks of
Palmerius’ staircase and wanted to put oarsmen on beams sloping down to the
side of the ship, never on more than 7 levels in this way, he designed his
tesserakonteres. He based this idea on Pollux, who says ships don’t have more
than 7 tropoi, by which he probably meant beams sticking out through the side,
counted horizontally. (Vossius, 1685 pp. 98-101).

The much writing galley-captain Jean Antoine Barras de la Penne read all
this and at great length proclaimed it allnonsense. There had never been anything
but galleys a scaloccio! He also designs atesserakonteres, surprisingly phantastic
for something thought up by an experienced sailor. He followed Bayf's idea of the
longitudinal trireme, with 20 men at each oar. Moreover he put the zygites (midships)
a deck higher than the forward thalamioi and the thranites aft one higher again.
This was probably thought a plausible idea, because of the contemporary sailing
ships with their quarter- and poopdeck. His idea was later taken up by one André
Francois Deslandes. We are now inthe 18th century, when generally the theories
of the 16th and 17th centuries were rehashed by lesser men.

In 1820 Jean Rondelet published a plausible section of a trireme, among a
crowd of by now familiar phantasies, only drawn better than before (Rondelet
1820. pl. 1).

He was the last knight going on the old style polyeric quest. Soon after, in
the 1830ies, the naval inscriptions at Piraeus were discovered and published by
August Boeckh. Later the shipsheds. So there were possibilities to know more
about common or garden triereis and tetrereis, and as more data always cause
more questions, there was a marked decline in speculations about the ships with
the higher numbers. We may say that the polyeric questin which we are engaged,
began.

The “spectre” that haunted 19th century polyeric lore was decks between
the rows of oarsmen. There were partly derived from unclear indications in classical
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litterature and Scaliger’s floors, but probably reinforced by the importance of
gundecksinthelast years of the great men of war under sail and the first decennia
of the steampowered ones. The trireme that Jal and Dupuy de Ldme designed
and built for Napoleon lll, even had tumblehome! (Jal, 1861, pp. 14-17),

There were some relapses, apart from the phantastic “underground” that
goes on and on. Bernard Graser, though he had taken part in the search for the
ancient harbours in Piraeus, drew the whole Palmerian staircase for the Philopator
ship, and other topheavy things and published in Latin. And from 1904 to 1934,
W.W. Tarn fiercely defended Bayf's longitudinal trireme.

The new knowledge, acquired in the 19th century led to the building of the
Olympias. She is probably the nearest thing to a Greek trireme, designed since
many centuries, but we should not forget that she is not a reconstruction, as for
the greater part are the Kyrenia ll, some replicae of Vikingships afloatin Denmark
and Norway and a “Bremen cog” built in Kiel. Olympias is a floating hypothesis,
but many new data will have to turn up before a better trireme can be launched.

Louis Th. Lehmann
Koestraat 15B
1012 BW Amsterdam
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Fig. 2 Marcus Meibomius ideas for polyreis, from his De Fabrica Triremium. Drawings
by Romeyn de Hooghe.

Fig. 3 Isaac Vossius. Section of a tessarakonteres with ocars’a scaloccio’ on 7 levels.
(Photo unit the verzameling van de bibliotheek van de Universiteit van
Amsterdam).

Fig. 4 Barras de la Penne's idea of a tessarakonteres. Title page of one of his few
printed treatises. (Photo. British library, London).
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THE MA'AGAN MICHAEL MERCHANTMAN
IN THE HISTORICAL SETTING OF ITS TIME
(the transition between the 5th & 4th centuries BCE)

The difficulties in defining the origin and cultural affinity, the ship’s route and
the identification of its main cargoe, as well as the immediate cause for capsizing
—are discussed in another paper presented in this conference by Yac. Kahanov.
His analysis and partial conclusions are based on the archaeological evidence
the hull and its contents.

We wish to introduce the historical dimmension in a broader sense, with an
attempt to outline a scenario which is based on the following inquiries:

a. Who controlled the regional maritime trade routes in the eastern
Mediterranean and who was preoccupied with the long distance trade
across the Mediterranean and beyond?

b. Whatwastherelationbetween the trading partners among themselves
and with the host society along the shores with whom they conducted
their commercial enterprises?

c. How did the political divisions affect the freedom of movement at sea,
the degree of safe sailing versus piracy?

d. Which were the principal commodities in maritime trade which were
carried in ships of similar loading capacity as the Ma " agan Michael
merchantman?

e. Whatroledid Cyprus play inthe history of our ship, knowing its position
as an intermediate trading depot and as a major shipbuilding center.

f.  Which “legal clauses” and treaties were maintained to safeguard the
interests of seafaring traders, their ships and goods.

These and other related questions, evenifonly partially answered, may help
solving some of the enigmatic problems concerning the M.M. ship which capsized
on what seems to be its “maiden voyage”.

Dr. Elisha Linder
Center for Maritime Studies
Haifa, israel

EDITOR’S NOTE

Dr. E. Linder made averbal communication and the above is the relative abstract.
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FROM MIDDLE NEOLITHIC TO EARLY BRONZE AGE:
CONSIDERATION OF EARLY BOAT MODELS.

This paper is the second part of a paper given in 1990 at the Congress
“Thalassa”in Corsica'. The first part examined the earliest known Aegean three-
dimensional boat representations, dating mostiy from the Late or Final Neolithic
Age and thus preceding the famous Cycladic incised or lead boats. Now, in view
of new evidencez and following reconsideration of the old material, we can go back
further to the Middle Neolithic and forward towards the Early Bronze Age.

One has to underline two major difficulties concerning the study of miniatures
ingeneral: First, some artefacts which could have beentools or vases are shaped
in such a way that they could also be considered as autonomous plastic
representations, and therefore it is impossible to attribute to them a primary
function - utilitarian or symbolic3. A number of everyday activities could in fact be
related to several figurative themes, although not necessarily. - Second, precise
identification of an original modelled in reduced size is a very complex matters,
even though a general idea may be instinctively implied.

In spite of these problems, an attempt at identification of primitive craft models
has resulted in the recognition of a varied typology as early as the Neolithic Age
and showed a differentiation, not only between possible boat types, but also
presumed model functions between the Neolithic and the Early Bronze Age.

The earliests known terracotta boat models from South-East Europe come
from Serbia and Thessaly. Two of them belong to the Vin¢a B2 and “Early Vin¢a”
cultures: an “ellipsoid vase” from Crnokalacka Baras and a recently published
small “shallow container” interpreted either as a model boat or as a possible loom
piece from Selevac’ phase Il (Fig. 1). Both have two projections, one at each end;
those of the Selevac artefact are perforated, therefore it has been suggested that
it could possibly have been used as a bobbin in the manufacture of textiles, since
itcould “hold a small ball of thread™. The same alternative interpretation hasbeen
suggested for a number of artefact types with horizontal of vertical perforations
through which a thread could have passed -and did- as well as protuberances,
such as figurines, amulets, the so-called cross-pieces and perforated cylinders
from the same site®. Quite apart from the possibility of accidentally combining
both a suggestive form and a practical use, an alternative interpretation proposed
in the publication on terracotta weights should also be mentioned here, that is,
their possible use as net weights or net sinkers in fishing and trapping0: it is
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possible that use has influenced the shape. If we add the fact that certain fish
species consumed at Selevac must have been caught (by means of lines with
large baited bone-hooks) in the Morava or Danube rivers, flowing at some hours
distance, smaller fish probably deriving from local waters'!, we can consider the
representation of a fishing boat as highly likely, aithough we cannot guess another
practical function for the artefact. This representation is all the more likely, since
the actual model was found with other miniatures, in particular several figurines
and a miniature piece of furniture. The perforated extremities of the boat model,
through which a thread could have passed -and it actually did- do not contradict
the possibility of identifying it as adugout, holes being frequently attested through
logboat ends. On the other hand a miniature, whether a house, chair, figurine,
vase or boat, may either be suspended or lie on its own: stability and possibility
of suspension may coexist'2,

The third model, found at Tsangli'3 (south-eastern Thessaly), can, without
doubt, be identified as a boat, although its structural characteristics are not easy
to interpret. It has an astonishing keel-like device, a hydrodynamic hull and prow,
alength/width ratio of only 1,5 (10,2:6,7¢cm) and aninternal transversal separation
shaped like a slot receiving a fitted transom (Fig. 2-3).

The Late and Final Neolithic Ages offer even more variation on possible boat
types. Since they have already been presented elsewhere 4, | will simply st them.
The artetacts come from Polgar (Vinca C)15, Vuc¢edol's, Bitola'? and Suplevec!s
(Pelagonia), Malig'¢ (south-eastern Albania), Osikovo20 (near Razgrad, Bulgarian
Thrace), Dramaz' (near Burgas, Bulgarian Thrace), Otzaki?, A. Sophia23, possibly
Pyrgos24 and Platia Magoula Zarkou (Fig. 12)25 (Thessaly) and further away from
Cascioarele? (Muntenia, Romania). To these should be added a model from Telis-
Redutite?” (Pleven, Bulgaria). The types include possible dugouts of symmetric
(Cascioarele, Pl. Magoula Zarkou, Telis-Redutite) or asymmetric (Osikovo) form,
rather quadrangular (A. Sophia) or ellipsoid transversal sections, mostly ellipsoid
longitudinal sections and an unusual anthropo- or zoomorphic end, shaped like
afigurehead (Otzaki), fitted transoms (Telis-Redutite), as well as probable paired
logs (Bitola, Malig). The length/width ratio of those complete models whose
measurements are known, could be from 2,02 up to 3,44 or even 5,8 (Osikovo:
22,3: circa 11cm; Otzaki: (estimated) 10:2,9 cm; Pi. Magoula Zarkou: 7:1,2 cm;
cf.: Telis-Redutite: (length) 19,2 cm).

Since some of the maore developed types, such as the paired logs or the
Tsangli boat, could have been used in the sea, the above mentioned evidence

278



FROM MIDDLE NEOLITHIC TO EARLY BRONZE AGE:
CONSIDERATION OF EARLY BOAT MODELS.

resulted in the paradoxical conclusion of an Aegean craft, or, at least, Aegean
craft models of continental origin. Nonetheless, the problem of the missing link
between these primitive continental boats -apparently usedin iniand waters, rivers
or lakes for fishing, water-fowling, crossing, transport of bulky material, people or
animals- and the Cycladic sea-going paddled vessels of the Keros-Syros phase
of EB I, remains open.

After re-examinationzs of an artefact published in the ‘30s22, we can now
move a step forward (or, rather, backwards): a small terracotta model (preserved
length 8,8cm, originai length not less than 10cm) from the Vth town of Thermi,
in the island of Lesbos, dating from the end of EB ! or the beginning of EB |,
contemporary of Troy I-lla-c (end of town | or beginning of town lla-c3 phase,
depending on the accepted chronological system), narrowly precedes the Syros
and Naxos longboats. This model presents a distinct “keel” (or central plank) and
slightly wavy sides, due apparently to the crude modelling: it is asymmetrical,
though unfortunately, the ends are not completely preserved: the hull and “keel”
at one of the ends are wider, but at the same time the hight of the “keel” itself is
smaller; this end clearly rises higher than the other one, at an angle of about 10
to 20 degrees, but we don’t know how it ends. The other (broken) end of the
“keel”, rising very slightly (5 degrees), almost horizontal, is higher but narrower;
the gunwale, partly broken, is also clearly narrower on this side, and should
actually end here; it leaves the “keel” projecting distinctly. The length/width ratio
is 3,82 (according to the preserved length, 8,56: 2,24) and should originally be
approximately 4,46 (according to an estimated original length of 10:2,24) (Figs.
4-7,10).

From the point of view of typology, we have to admit that the Thermi boat
model shows similarities with some of the two-dimensional boat representations
from the Dorak finds. The latter -their genuineness has often been contesteds’ -
are supposed to be contemporaries of Thermill-V (Troy I1)32 and to belong to the
neighbouring so-called Yortan culture which is related to Troyss. Of course, once
more, we have here the famous Cycladic (Korphi ' Aroniou slabs34, Syros frying
pansss) and Cretan (Palaikastro terracotta modelss ) “keel projection™7.

if we add the fact that Syros (Kastri settlement) had contacts with the North-
East Aegeans3s and the fact that most of the longboats of the “cycladic” type incised
on frying-pans come from, or are related to, the Syros (Chalandriani) cemetery
38, the question remains, whether the Thermi V (Troy I} inhabitants knew the
“cycladic” type of boat before, or at the same time, as its presumed inventors.
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There is no need of course to discuss the use of the original Thermi boat in
the Aegean. The settlement is situated within view of the sea (Fig. 8-9) and the
AsiaMinor coastis notfar away. Relation with sea resources is more than evident
here: Fish is consumed and shell occupies an important place in the cuisineso,
Cultural and commercial exchanges with Troy, Poliochni and the Cyclades have
often been discussed. Distances between the latter and the islands of the North-
East Aegean can be covered in a relatively short time+!. When Thermi V was
abandoned — since no signs of conflagration or of any other catastrophe mark the
end of Town V42 —_ its inhabitants would have left by sea -by boat- presumably
towards the south3. If longboats have sometimes been considered as more
appropriate for warfare and raiding and if other mercantile boat forms may have
appeared in the EBA, as it has been argued44, perhaps the Thermi boat, rather
more modest in size than the longboats, could also have been one of them.

* %k

Boat models have to be considered in relation to other contemporary three-
dimensional reduced terracotta representations of man-made structures orhumans
and animals. In MN and LN this miniature material can be found together in pits,
houses, foundation offerings or general domestic context. Relevant evidence on
boat models is rare, but the MN Selevac artefact was found in the preserved
northern part of a post-hole house (Selevac House 4)4, on the Southern edge of
feature 23, the latter being clay rubble coming from a wattle-and-daub structure
and containing the remains of an oven floor. The preserved post-holes belonged
to the northern wall (feature 59) of the house#s (Fig. 11). In addition to the boat
model, an important concentration of material was found at the same time in and
around feature 23 and the underlying feature 44 (which is associated with feature
23):ceramic sherds, bone-tools, pieces of copper and copper-ore rock, some clay
cones, a clay decorated disk, as well as twenty anthropomorphic figurines and a
stool or table model fragment of approximately the same iength as the boat47. In
the Late and Final Neolithic general domestic associations are certain in most cases.
Precise associations of boat models, in particular with other miniatures or/and with
figurines are however rarely specified, as at C#scioarele or in an Otzaki pit, but the
foundation offering at Platia Magoula Zarkou (beginning of the Late Neolithic) contains
amodel which could be interpreted as a monoxylous craft, although other alternatives
might be more plausible*?vis. This presumed craft model was also situated near the
(model) house oven, as were several figurines and some unidentified models (or
figurines) (Fig. 12). itis worth noting this similarity of space disposition between the
real Selevac house and the fictive Platia Magoula Zarkou house mode!.
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Besides figurines, neolithic miniature iconography generally comprises
subjects from the domestic interiors, furniture, vases and fixed structures (such
as ovens), boats having rarely been identified. Of course it seems difficult to
introduce aboat into a house interior, unless the object, represented at Pl. Magoula
Zarkou, which looks like adugout, isin fact atool, orif the same shape orthe same
implement could be used in both ways. One could also argue that the house model
did not show the real household and their implements, but rather the miniatures
and figurines a real house was fit out with.

in contrast with the above-mentioned situation, the boat modelin EBA Thermi
was found in the main street, in EA area, in front of the most important houses of
the town (group A), since they have antae, their anteroom is equipped with an
unusual platform (A 2)49, they are situated on the highest point of the site and the
street in front of them is pavedso, Unusually four anthropomorphic figurines or
fragments (two heads, a body, a torso) and a miniature bowl have been found in
five different roomsst in this group. Thermi V (Fig. 8-9, 13) is a fortifieds? proto-
urbans? settlement, with wide streets, free-flowing circulation on the main
thoroughfare, itself at right angles with the street leading from the main entrance
and gateway to the interior of the town34. Thermi has no yards, but the streets
become larger in some placesss. At a short distance from the A houses, in the
centre ofthe town, a space (N2) had been paved as a square or market place (Fig.
14)s6. Three streets (two wide ones and an alley) branch off and lead from this
main street towards the sea. Paris of this main street are bare, others are covered
with pebbles. It passes in front of open space N2 and reaches the southern gateway.
In front of what seem to be the principal buildings in A (Fig. 14), it is very well
paved with large stones and pebbles. Projecting walls form porchess? in front of
rooms A2 and A3%8 (called thus “megara”s¢), the anteroom of A4 being enclosed
by one of the walls of A2. These porches must have been open, because the
paving of the street extends inside them, at a higher level than the foundation of
the wallséo. Communication with the main street is evident.

Early Bronze Age miniature iconography in general comprises clearly fewer
(implement) models than the preceeding periodse’. Relative frequency of boat
modelsis however greater. Besides, models are now distinctly differentiated from
the other categories of miniature representations, that is, vases and figurines.
Not only have they been found in distinct contexts, but also different settlements
are now specialized in the production of specific categories of miniaturessz. Thermi
is one of the exceptional sites, if not unique, in that it specializes in terracotta
figurines (phases ill-V) as well as miniature vases. Town V has produced a total
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of eleven figurines and six miniature vases. The boat model is unique, only one
or two other terracotta models (a tool and an unidentified implement) are known
from the whole settlement, a fact which makes this boat model all the more striking.
Most of the small number of miniatures from all categories, which date from Thermi
V and whose context is certain, are concentrated in area A.

In conclusion, when considering miniatures, we may remark that, if boats
were modelledin reduced size, inthe Neolithic they are probably to be considered
as domestic implements. In view of the primarily agricultural economy and family
social structure of the neolithic settlements, these boat models were probably
related tothe land, and concequently survival -food acquisition-, and to the house:
house models are often represented open and furnishedss. One of the models’
functions could be magic or prophylactic, as is suggested by the discovery of the
Pl. Magoula Zarkou model under the floor of a Thessalian neolithic house. On the
other hand, EBA model iconography shows an opening to the exterior of the
house, the house models, which are now rarer, are hermetically closeds4; it also
shows a tendency for communication, trade and specialized activities, since the
number of boat models increases, miniature tools are more frequent and musicians
are carved in marbie.

Clearly distinguished from EBA stone or metal offerings in selecttombs, as
well as from the so-called domestic “cult scenes” of the Neolithic, terracotta
miniatures found in EBA streets or squares should, in several cases, attest open-
air activities. Proximity of a boat model to important buildings of a proto-urban
settlement could hardly be considered as fortuitous. This artifact could have
belonged to an important family. Considering these facts, and without excluding
other possibilities, its crude execution could possibly be understood if the Thermi
boat model had in fact been the toy of a rich child.

Christina Marangou
95, rue de Balilli
1050 Brussels
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Marangou 1991a.

Ibidem, p. 24, note 37; cf. p. 28, note 78 about Middle Neaolithic boat models.

Cf.idem, 1992a, p.2 and idem 1992b.

ldem 19923, pp. 3-4.

Earlier (Early Neolithic) boat models of different types come from Central Europe. | am grateful

to Dr. O. Hockmann for this personal communication. Greek unpublished material might

include Early Neolithic boat models.

6. Vinéa; L'art des Premiers agriculteurs en Serbie, number 119, p. 117, National Museum of
Krusevac, inv. number 41. L/w ratio 19:16 (circa 1,18).

7. Length: 6,3cm; thickness: 2,2cm {width circa 3cm; L/w ratio circa 2). Tringham et alii 1990, p.
336, pl. 10.5, no {02-1178) and p. 373. Vinca B2, Gradac phase/VinCa-Tordos 1.

8. Ibidem, p. 336.

9. Ibidem, p. 325 and 334; ¢f. Chapman 1981, pp. 122-123 about loom pieces.

10. Tringham et alii 1990, p. 334.

11. Brinkhuizen in Tringham et alii 1990, p. 246. Nonetheless, judging from their quantity, fish
remains seem to be of comparatively little importance at Selevac.

12. See, for example, Marangou 1992a, p. 206.

13. Giannopoulos 1910, Fig. 3; Marangou 1991a, pl. IV, Vilb-1Xd. Piate no Villa of the last paper
mistakenly illustrates the same (starboard) side (reversed) as plate no VllIb; the former should
be replaced by Fig. 2 of the present paper, illustrating the port side. Plate no Vilic of the 1391a
paper, showing the lower side of the model, has also been reversed. | am grateful to Mrs.
Argyroula Indzesiloglou for permission to study this model at the Volos Museum.

14, Marangou 1991a.

15. Gordon Childe 1929, p. 81.

16. Schmidt 1945, pl. 42, Fig. 9.

17. Sanev et alii 1976, no 430.

18. Prendi 1982, p. 42.

19. Prendi 1982, pl. X, 10-11.

20. Razgrad: Le Premier Or, p. 91, no 74; Frey 1991, Fig. 2.

21. Published since by Frey 1991, Fig. 1,1.

22. Hauptmann and Milojcic 1983, pi. 23, no 10.

23. Miloj¢i¢ et alii 1976, pl. 18, no 12.

24. Batziou A. in Anthropologika 2 (1981), p- 110, Fig. 1b; ¢f. Marangou 1991a, p. 23, note 15,

25. Gallis 1985,

26. Stefan 1925, Figs. 18,9 and 26, no 14.

27. Busch 1981 p. 160, no 175; Ellmers 1986; Frey 1991, Fig. 1,2.
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28.

29,
30.
31.

32.
33.
34,

35.

36.
37.
38.
39.
40.

41,
42.
43.
44,
45.
46.

47,

| am grateful to the Ephor of Antiquities of Lesbos, Mrs. Agiaia Archontidou, for kindly
permitting the study of this model (Mytilini Museum).

Lamb 1936, p.156, no 31.5, pl. XXIV.

Naumann 1971, p. 484.

For the Dorak treasure, see Podzuweit 1979, p. 72, note 571 for references and a short
discussion; see also Basch 1987, pp. 90-93, Figs. 183-190 (particularly nos 2, 8, 10, 14) for the
boat representations.

Troy lig according to Podzuweit 1979, p. 72.

Kamil 1982, p. 8 and note 40.

Early Cycladic Il or Ili; Doumas 1965, p. 53, Fig. 7, pi. 37 a; see also the recent KukAadikog
NoATiopog, Fig. and no 88, p. 89, EC II-1I1.

Early Cycladic Il; Tsountas 1899, pp. 90-91; Coleman 1985, Basch 1987, p. 80ff; Broodbank
1989.

Early Minoan Il; Bosanguet and Dawkins 1923, p. 7, Fig. 4.

For arecent discussion see Basch 1987, pp. 85ff. and Morgan 1988, pp. 135-137.

See forinstance Stos-Gale et alii 1984, especially p. 31; ¢f. Doumas 1986.

Broodbank 1989, p. 331, 336.

A premaxilla of a Wrasse (Labrus sp.) and a few vertebrae of mare than one species of small
shark have been found (Lamb 1936, p. 218).

Cf. Broodbank 1989, p. 333, Fig. 6.

Lamb 1936, p. 51.

According to Doumas 1986, p. 28.

Broodbank 1989, pp. 334, 336.

Tringham et alii 1990, p. 180, Figs. 4.28, 4.53, pl. 4.30.

Some other post holes found in the southern part of house 4, could also have belonged to
internal supports of the roof.

Preserved tength: 6,4, height: 1,3; originally it would be about 13 cmiong.

47bis. Cf. Marangou 1991a, p. 23-24 and note 24.

48.
49,
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.

64.

Marangou 1992a, pp. 166, 171.

Lamb 1936, p. 50.

Lamb 1936, p. 47.

Figurines: rooms 1, 2, 4, anteroom 1; miniature bowl: room 3.

Naumann 1971, p. 218,

Renfrew 1972, p. 127.

Thermi V is atown rather than avillage: Naumann 1971, pp. 218, 341, 484,

Naumann 1971, p. 341.

Lamb 1936, pp. 43, 51.

Covered anterooms? (Naumann 1971, p. 337).

Naumann 1971, Fig. 450b.

Cf. Naumann 1971, p. 340.

Lamb 1936, p. 47.

Marangou 19923, p. 171.

Ibidem.

Besides PI. Magoula Zarkou cf. the Sitagroi HI, Thermi and Vassilica (Eastern and Central
Macedonia) open house models (Sitagroi: Renfrew et alii 1986, Fig.8.20a, pl. XL 1a-d; Thermi:
Marangou 1991b, no MK 9; Vassilica: fragment at the Thessatoniki Museum; | am grateful to
Dr. D. Grammenos and Mrs. M. Pappa for granting permission to study the Vassilica and
Thermi miniature material).

See for instance Zapheiropoulou 1969 = KukAadikog MoAtTiopog, no and Fig. 23, p. 56, a
poros house model from Melos.
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Middle Neolithic modef from Selevac {(after: Tringham et alit 1990, pl. 10.5)
Middle (?) Neolithic model from Tsangli; port- and starboard side (photos by
the author).

Early Bronze Age model from Thermi (photos by the author).

Thermi settlement (Town V): watch tower, western gateway and main
thoroughfare (after Lamb, W., in BSA XXXI, 1930-31, pl. XXIV, 4).

Thermi settlement (Town V): view of southern area and street in A {lower left)
(after Lamb, W., in BSA XXX, 1928-29 and 1929-30, pi. Ill, 2).

Early Bronze Age model from Thermi (drawings by the author).

Selevac House 4, building horizon 77-78: VI, trenches 18/21 and 15 (after
Tringham et alii 1990, Fig. 4.28).

House maodel containing figurines and miniatures from Platia Magoula Zarkou
(after Gallis 1985, pl. XVb).

Thermi Town V (after Naumann 1971, Fig. 67).

Thermi Town V, group of houses in A (after Lamb 1936, plan 6).
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PICTORIAL REPRESENTATIONS OF HARBOURS
DURING THE SECOND MILLENIUM

Although Bronze Age ships representations have been dealt with at length
by numerous scholars, the depictions of ports, harbours and anchorage have not
been studiedin any great detail. This paper will survey the pictorial evidence from
Egypt and the Aegean in order to fill that lacuna. Synthesis of that evidence with
historical, philological and archaeological documentation will be used to elucidate
the types of anchorages, the means of mooring, and the nature of harbour activity
commonin the Second Millennium. Based upon that evidence, it will be suggested
that the conceptual, if not the technological development of artificial harbours has
a partial Egyptian ancestry.

Ezra S. Marcus

Department of Maritime Civilizations
University of Haifa

Haifa, Israel

EDITOR’S NOTE

The above is the abstract of Mr. Ezra S. Marcus verbal communication.
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CLASSICAL MEDITERRANEAN SHIPBUILDING OUTSIDE THE
MEDITERRANEAN

Although it is well known that Greek and Roman trading ships sailed as far
as Britain before the Roman invasions of northern Europe (McGrail 1920), it is
not clear what the various local types of ships there looked like, though it is thought
that the shapes of some of the native vessels are depicted on pre-Roman Celtic
coins minted in north-west Europe (Allen 1971; Muckleroy et al 1978). However,
it has long been assumed, in Britain at least, that once Roman rule had begunin
the 1st centuries BC and AD most Roman trading ships were like those of the
Mediterranean. Is this valid? Recent research on ships, cargoes and ports in
northern Europe is enabling us to examine evidence for water transport and its
use and conclude that the assumption is not valid.

Many of the vessels, strange by Mediterranean standards, that are depicted
on Roman stone sculptures from the Rhineland are believed to be of Cellic type
(Ellmers 1978), and it is significant that of the thirty-two plank-built vessels of the
Roman period, excluding planked logboats, that have been recordedin the central
and northern provinces only five are of a Mediterranean type of construction:
Oberstimm, 2, on the Danube (Hockmann 1289); Vechten (de Weerd 1988, 184-
194) and Zwammerdam, on the Rhine (de Weerd 1988); and London-County
Hall, on the Thames (Marsden 1974); Moreover, three-ring analysis and a study
of the vessel sizes shows that these were all probably locally built and could not
have sailed from the Mediterranean. The four vessels found on the European
mainland date from the 1st - 2nd centuries AD and were associated with military
forts, and it now seems probable that their Mediterranean type of construction
was due to their having had an “official”, usually military, use.

The absence in central and northern Europe of any discovered vessels that
had been built in the Mediterranean region would seem to suggest, then, that
Roman trading ships did not generally sail around Spain to the north. This view
is supported by a separate study of the find spots of goods, particularly amphorae
and certain other types of pottery, that were imported from the Mediterranean to
the northern provinces (Peacock 1978). Their distribution pattern has suggested
that the trade was carried by ship on the main rivers of Gaul and Germany. But
for this to be conclusive, however, much more information is needed about the
distribution of these goods in Portugal, Spain and western France for it could be
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argued that the absence of find spots there is due to a lack of archaeological
recording. Nevertheless, there is an undoubted concentration of finds beside the
Rhone and the Rhine indicating that these rivers were important shipping routes.
In contrast it seems significant that only one amphora with goods from Portugal
has yetbeenidentifiedin Britain to attest an Atlantic trade (Britannia 5, 1974, 467,
n. 41). If this theory is correct then it indicates that in central Gaul the navigable
heads of rivers draining into the Mediterranean, particularly the Rhone, probably
marked the limit of the voyages of ships of the Mediterranean tradition (Fig. 1).
The lands beyond, whose rivers, such as the Loire, Seine and Rhine, drained into
the northern seas, were inhabited by Celtic peoples, and it now seems that there
the native traditions of shipping prevailed. This will explain why almost all of the
ships found north of the Alps are of Celtic type.

Quite apart from these cultural reasons for differences in shipbuilding methods
between northern and southern Europe in Classical times, there is important new
evidence to show that the environment also played a significant part. In particular
we are beginning to understand the methods of berthing at ports. At London
(Londinium), the major port of the Roman province of Britain, extensive excavations
on the Roman waterfront have shown that the River Thames was then tidal, but
with a maximum depth of water beside the timber quays at high tide of less than
1m. during the 1st and 2nd centuries AD. This shallow depthis puzzling for in the
1st and 2nd centuries AD the city received its greatest quantities of imported
goods, including great barrels of wine, olive oil and wine in amphorae, and stone
for buildings and monuments. So the shallow depth of water at high tide at the
London waterfront may well have created berthing problems. Building deeper
water berths with jetties or moles could have been one solution, but only one jetty
extending into deeper water had been found. Another solution would have been
for seagoing ships to moor in the tidal stream and offload into barges. Alternatively,
seagoing merchant ships may have all had relatively broad flat bottoms that did
not draw much water when laden. There is evidence to suggest that all of these
solutions were adopted, and it means that instead of studying ship construction
it now becomes important to consider the design of ships to study how they might
have worked. In other words, shape instead of structure becomes significant.

Fortunately, the hydrodynamic analysis of reconstructions of ancient hull
formsis now made relatively easy by the availability of computer programs. These
enable the theoretical design of ancient ships to be considered in terms of stability
and performance as if they were modern vessels on adrawing board, for the rules
of hydrodynamics apply as much to ancient ships as to modern vessels (Marchaj
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1986; McGrail 1987, 12-22). As Sean McGrail has pointed out (McGrail 1988,
35), this type of theoretical analysis is considerably cheaper and quicker than
building full-size working reconstructions, though in certain circumstances the
latter forms the ideal system of analysis. This makes it necessary to consider how
theoretical analyses should be published, for although some specialists publish
the specifications and calculations in detail, others give only their conclusions,
and this makes it difficult to make comparisons between vessels. ltis alsoimportant
to know how valid is any reconstruction, for if there is too much speculation it is
hardly a valid basis for hydrodynamic analysis. It seems that the minimum amount
of information required before attempting the reconstruction of a whole vessel
shouldinclude at least some indication of length, form of the ends, midship beam,
midship form, height of the gunwale amidships, height of the deck, position and
size of the hold, the total weight of the ship and the average hull density per square
metre. Alsothere should be anindication of the methods of propulsion and steering,
and if there was a cargo, then the weight of the cargo needs calculation, both as
individual items and in total. Finally, care should be taken to look for traces of
ballast which if found should be weighed.

There are various computer programs availabte which allow the hydrodynamics
of theoretical reconstructions of ships to be examined, and for comparisons to be
made between ships. | have beenusing “Boatcad” (manufactured by the Aluminium
Boat Company, Trewen Road, Budock Water, Falmouth, Cornwall, TR11 5DY,
England) which is quick, easy to use, and is well suited to archaeological purposes.
Apart from plans, elevations, and hydrostatic analyses it also calculates and plots
strake diagrams, cross-profiles at any point, and waterlines, buttock lines and the
distribution of volume in the hull. With this it has been possible to consider classifying
hull shapes by their volume distribution and show, for example, that the
reconstruction of the Romano-Cellic seagoing trading ship from Blackfriars,
London, was stable in the “lightship” condition (i.e. not fitted out or containing
cargo and supplies) at a draught of about 0,67m. and that it could carry a cargo
weighing about 50 tones at a draught of 1,5m. Such figures are, of course, only
approximate since they depend upon the accuracy of the reconstruction. This
ship may have been typical of Romano-Celtic vessels generally in that it had a
flattish bottom and was ideally suited to sitting on tidal shores at low water for
loading and unloading (Fig. 2a, b). Such beach berths may well have been the
mostcommon feature of prehistoric and Roman ports in northern Europe, forthey
have been found at Hengistbury, a late Iron Age port of the 1stcentury BC beside
the English Channelin scuthern England (Cunliffe 1990), andin the initial settlement
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phase at Roman London, about AD 50.

A particularly valuable clue to determining the maximum possible original
draught of an ancient ship is the graph of its righting moments, for in the case of
the Blackfriars ship this (Fig. 3) shows the draught {about 1,5m.) at which the
maximum righting force occurs, and thisis linked to displacement (about 80 tones)
andload (about50tones). Itis presumedto be unlikely that a ship’s master would
have loaded his vessel beyond the point of maximum righting ability, for although
he would not have known this point in a scientific way it is likely that experience
will have established how his ship behaved safely.

Rarely is there sufficient archaeological information to carry out a complete
ship reconstruction, but in contrast to the Romano-Celtic ship from Blackfriars
there is also the hull of the Anse des Laurons ship of similar date which was found
off southern France. Of Mediterranean construction the Anse des Laurons ship
is as close to the ideal amount of evidence that is ever likely to survive. By using
the excellent interim published report (Gassend et al 1984) it has been possible
to undertake a reconstruction of the hull form in the computer (Fig. 4a, b), and
then to make a hydronynamic analysis. For a more accurate analysis further
information is needed, but even this limited published study shows that the
maximum righting moment reaches its peak when the ship and its load totals
about50tones (Fig. 5), at awaterline of about 1,45m. Assuming that the approximate
weight of the ship, its equipment, crew and their possessions was about 20 tones,
this would give a cargo weight of about 30 tones. In contrast to the Blackfriars
ship this vessel is close to being unstable in its “lightship” state, at a draught of
0,78m. The ship would be close to heeling over because of the high Centre of
Gravity relative to the transverse Metacentre, but it could be made more stable
by adding a suitable cargo or ballast. It had flaired sides, as also had the Yassi
Ada 7th century ship, whose reconstruction was also reported to have been
unstable in the “lightship” state, though this too could have been overcome by
adding some ballast (Marean 1987). Both vessels therefore were designed for
the Mediterranean environment with no tides, in contrast to the Blackfriars ship
which was designed for the tidal northern seas. Just how typical of Mediterranean
ships these are cannot be judged until many more vessels have been carefully
excavated and evidence for their hull forms reconstructed.

It is important to remember that the shape of a ship enables it to harnes
considerable forces that are vital to its stability, performance and use. The
construction simply gives the shape strength, and, of course, this is achieved in
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different ways according to the shipbuilding tradition. Therefore, as there is a
relationship between the weight of a ship and its cargo load relative to its stability
and performance, even when the upper part of a huli is missing, the discovery of
arelatively undisturbed cargo and the bottom of a ship, as for example at Madrague
de Giens, should make it theoretically possible to reconstruct on the computer a
hull size and shape that embraces all that is known, including the weight of the
cargo and the hydrodynamic “rules”. This would then give a scientific basis for
any reconstruction of the missing hull structure. It would then be possible to assess
the ship for a range of typical loads, as well as in the lightship state and at its
maximum righting arm.

The view that the tidal range in northern seas was an important factor in
determining how ships were loaded and untoaded is also suggested by heavy
individual items or packages, such as stone blocks or barrels of wine that were
once shipped but are now found on land. None has yet been recorded in Britain
weighing more than 1.5tones, as if the berthing and loading and unloading facilities
were restricted, as at Roman London. This contrasts with sites in the Mediterranean
region where much heavier individual items of cargo are found both on land and
in Roman wrecks, and show that there were some very large ships indeed. The
40 tones block of marble in the 3rd century wreck off Marzamemi, Sicily, is an
extreme example (Throckmorton & Parker 1987, 76), and indicates the existence
of comparitively advanced methods of cargo handling.

The tidal range in the north suggests that the total cargo of about 50 tones
that the Blackfriars ship could have carried may have been typical for that region,
and that more substantial cargoes were rare. In this respect it is noteworthy that
the recently excavated Romano-Celtic ship of the 3rd century AD from St. Peter
Port, Guernsey, Channel islands (Rule 1990), was of similar capacity to the
Blackfriars ship. Incontrast, estimates of whole cargo weights in Classical wrecks
inthe Mediterranean show that there were some particularly large vessels: Torre
Sgarrata, Italy (stone, ¢. 170 tonnes); Marzamemi, Sicily (stone, ¢. 180 tonnes);
St. Tropez, France (stone, 200+ tonnes); Mahdia, Tunisia (stone, ¢. 240tonnes);
Isola delle Correnti, Sicily (stone, c¢. 350+ tonnes); Madrague de Giens, France
(amphorae c. 325tonnes); and Albenga, Italy (amphorae, ¢. 550 tonnes) (Gianfrotta
& Pomey 1981, 282-284). The contrast between the Mediterranean and the
northern provinces, therefore, suggest thatthe tideless Mediterranean was better
suited to the construction of deeper water berthing facilities than were the northern
tidal seas.
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But the County Hall ship, found in London in 1910, is different from the
remaining vessels with a “Mediterranean” type of construction found in central
and northern Europe. It is later, larger and not known to have been associated
with a military fort. Reconstructing the original dimensions of the ship is not as
easy as might be thought for only part of the hull remained. The remains were
about 13m long and comprised the hull bottom and one collapsed side up to the
gunwale, from the widest part of the ship towards one end. But both ends were
lost. By reconstructing the side onto the bottom the beam is found to be about
5.06m, with the gunwale originally at about 2m. above the bottom of the keel.
There was a deck at about 1.5m above the top of the lowest frames of the hull,
and although the hull strakes were held by mortice-and-tenon joints no parallel
to its deck support structure is reported from the Mediterranean.

It is the length of its hull that is difficult to assess, and to estimate this it has
been necessary to consider not only the discovered hull form, but also the forms
of other Roman ships. Since the gunwale of most excavated ships is normally
missing the only means of establishing what was the normal breadth - length ratio
of Greek and Roman vessels is to measure the ratio at the turn of the bilge. This,
of course, is not a specific spot so it is not possible to be exact, but if it can be
approximately estabiished then this would be a point for comparison with the
County Hall ship. A study was made of eleven ships found in the Mediterranean
area which gave the following rough breadth - length ratios at the turn of the bilge:
Fiumicino 1 (1:3.2), Fiumicino 2 (1:3.2), Fiumicino 3 (1:3.3), Fiumicino 4 (1:4),
Fiumicino 5 (1:2.5), Nemi 1 (1:3.4), Nemi 2 (1:3), Nemi 3 (1:3.5), Kyrenia{1:4.1),
Kinneret (1:3.6), and Yassi Ada 7th cent. (1:4.8). Although not necessarily typical
of Mediterranean ship proportions this range of 1:2.5 - 1:4.8 gave an average of
1:3.5, and if this ratio is applied to the County Hall ship then its length should be
approximately 10.64m. This is far too short, for the discovered parts of the ship
suggest a minimum length of 19.1m. This would give a breadth - length ratio of
about 1:6.3, which is well cutside the range found in the Mediterranean amongst
the wrecks cited. What can this mean? Perhaps the comparisons in the
Mediterranean region were too few or too varied as ship types to be valid.
Alternatively, perhaps the County Hall ship had some form of “official” use which
made it narrower than usual relative to its length. In this possible context it should
be borne in mind that the recent tree-ring dating shows that it was built around
south-east England not earlier than AD 285, at which time Britain had been
declared independent from the Roman Empire by the usurpers Carausius and
Allectus. Could the ship have been associated with the restoration of Britain to
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the Empire under Diocletian after AD 2967 Or is a suggestion made in 1912, that
the vessel might have been used as a warship, the answer? Parallels to its deck
support construction have not been noted amongst Greek and Roman ship finds
in the Mediterranean region, and this author would welcome a notification of any
parallels (Shipwreck Heritage Centre, Rock-a-Nore Road, Hastings, TN 34 3DW,
England). It is otherwise interesting to note that the recent full-sized working
reconstruction of the Greek trireme Olympias, shows a deck structure similar to
that of the County Hall ship, indicating that the possibility that it was a warship
should be considered. However, the sides of the County Hall ship were not parallel,
and there is no evidence for the seating, footrests and oarports that wouid have
been necessary for rowers. So, although the reconstruction of this ship is still
uncertain, it does open up the possibility that it had an official Roman use, and
future discoveries in the Mediterranean region may help with its interpretation.

Although the majority of Roman shipsin central and northern Europe appear
to have been Celtic, there are hints that the Roman economy, shipbuilding methods
and religion may have influenced Romano-Celtic ships and shipbuilding. For
example, so far noimmediately pre-Roman plank built ships of the Ceits have yet
been found in Europe north of the Alps, and yet there are there a considerabie
number of plank-built vessels of the Roman period suggesting that the Roman
economy was responsible for a massive increase in shipbuilding in the Celtic
region. This too might have led to the fairly simple native vessels being constructed
to greater sizes than before the Romaninvasions, particularly on the Rhine where
very large barges existed, as at Zwammerdam, Netherlands, where the largest
was 34m. long, 4,4m. wide and only 1.2m high (de Weerd 1988). Moreover, the
Celts sometimes used hooked iron nails to hold planks to frames in some of their
ships at least during the Roman period, and as these were bent in exactly the
same way as were nails, normally of bronze, used in some Mediterranean ships,
it is possible that this technique was copied from the Mediterranean (Casson
1971, 207). Finally, the use of the votive coin in the mast-step of the Romano-
Celtic Blackfriars ship was probably derived from the Mediterranean for ships
foundthere as early as the 1st century BC also sometimes include coins (Casson
1971, 232). In order to solve some of these queries we urgently need to find
examples of native ships in western, central and northern Europe dating fromthe
immediately pre-Roman period, from atime before Roman influences took effect.
At present all we have are descriptions by Julius Caesar and Strabo, and a few
tiny pictures on Celtic coins (Fig. 6) (Allen 1971; Muckleroy et al 1978; McGrail
1990, 43-44).
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We are still only beginning to understand how ancient ships were used, and
the full-size reconstructions of the Kyrenia merchant ship and the Greek trireme
are extremely important in giving us a major insight. Nevertheless, itis clear that,
although a broad pattern of shipbuilding traditions in Roman Europe is emerging,
there s still much fundamental data to be found and understood. There is no better
example of this than a small logboat, with mortice-and-tenon fastenings to hold
side strakes, that was found in aninland lake, Lough Lene, in central Ireland. This
has led to a suggestion, supported by a Carbon 14 date of 400-100 BC on a piece
of Yew heartwood which might date the vessel perhaps as late as the 1stcentury
AD, that the vessel could be of the Mediterranean shipbuilding tradition even
though it lay well outside the Roman Empire (Farrell 1989; Brindley & Lanting
1991). Since the local boatbuilding methods of Ireland at that time are completely
unknown, it is unwise to concude on the present published evidence that this
vessel was built by a Roman shipbuilder from the Mediterranean, as has been
suggested. But, just how the construction of this curious boat can be otherwise
explained is far from clear - until there are further boat finds in the region.

A major research and publication programme, due to end in 1996, on the
many remains of ships, waterfronts and cargo goods foundin London dating from
the 1st- 17th centuries AD, is helping to clarify the broad picture. Already it shows
that the history of nautical tradition and practice, in which the Mediterranean
played and important part, was much more complex than anyone realised. An
underlying feature of the ancient port of London from the 1stto the 11th centuries
AD s that aimost alt known major shipbuilding traditions of Europe are represented
in locally built vessels - traditions of Greece and Rome, of Scandinavia and the
Slavic lands around the southern Baltic, as well as of the native Celts. The
explanation is no doubt that this port was cosmopolitan from the beginning about
AD 50, and it has now become particularly significant that one of its founding
merchants was Aulus Alfidius Olussa, of the Pomptine tribe, who was born in
Athens at the time of Crist and died in London aged 70. His tombstone (Fig. 7),
found by the Tower of London in 1852, is preserved in the British Museum.

Dr. Peter Marsden
Shipwreck Heritage Centre,
Rock-a-Nore Road
Hastings, TN 34 3DW,
England
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ILLUSTRATIONS

1. Distribution of ship-finds of the 4th century BC - 4th century AD of the three
major shipbuilding traditions: Mediterranean, Celtic and Scandinavian.
2. (a) Computer view of a reconstruction of the 2nd century AD Romano-Celtic

ship from Blackfriars, London. (b) End elevations (i.e. “body plan”) of the ship
as reconstructed.

3. Heeled righting moments of the Romano-Ceitic ship from Blackfriars, London.
The maximum righting moment occurs at a displacement just above 80 tones
and suggests maximum load that the ship would normally carry.

4a,b. Computer generated reconstruction of the small Roman merchant ship from
Anse des Laurons, southern France.
5. Heeled righting moments of the Laurons ship as reconstructed, showing that

at a displacement of 50 tones the ship was at its most stable.
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Small pictures of ships on Celtic coins of the pre-Roman Iron Age (1st century
BC/AD) from southern England and northern France.

Tombstone from London of “A(ulus) Alfid (ius) Olussa, of the Pomp(tine) tribe;
set up by this heir in accordance with his will; aged 70; born at Athens; he lies
here”.
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NAVIGATIONAL TECHNIQUES IN HOMER’S ODYSSEY

Although much has been published about how ships in the ancient
Mediterranean were built, fitted out, manned, propelled, steered and fought
(Morrison & Williams, 1968; Casson, 1971/1989; Morrison & Coates, 1986, for
example), little has been published about how these ships were navigated. By
navigation | mean the art and science of knowing where you are at sea, and how
to get from A to B and back again. In this paper | aim to present what can be
deduced from Homer’s Odyssey about the pilotage techniques used by the ancient
Greeks in coastal waters and about the navigationai techniques they usedin open
sea conditions when out of sight of land. | do not read Greek and therefore have
had to rely on translations, in particular that by Rieu (1946).

Greek Seafaring

ftis clear from many passages in the Odyssey that Homer’s seamen could
undertake not only coastal and inter-island voyages, but also open sea voyages.
There are, for example, two occasions when the choice has to be made whether
to undertake one type of voyage or the other. On their return from Troy to Greece,
Nestor, Menelaus and Diomedes paused at Lesbos Island to consider whether
tochoose the coastal and inter-island route east of the istand of Chics and through
the Sporades and Cyclades to their waters, or to take the direct route north of
Chios, leaving the island of Psyria to port, thence across the open seato alandfall
at the southern end of Euboea (3, 165-175). On another occasion, Odysseus
recounts to Eumaeus how he sailed in a Phoenician ship from the Levant bound
for Libya (14, 300-305). In a northerly wind, “they took the central route and ran
downthe leeside (i.e. the southern coast) of Crete”. The alternatives to this central,
mainly open-sea, route would seem to be coastal passages, either clockwise
along the North African coast or anti-clockwise along the coast of Asia Minor.

Navigational Aids

Throughout the world, from earliest times until well into the medieval period,
seamen used non-instrumental navigational techniques based on inherited
traditions, personal experience and detailed observation of natural phenomena
(McGrail, 1987, 275-6). The only navigational aid for which there is any evidence
being the sounding lead - not mentionedin Homer, itis known from Middle Kingdom
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Egyptin ¢2000 BC (Landstrom, 1970, Fig. 238; Bass, 1972, Fig. 18); and Hero-
dotus (2.5.2) of the 5th century BC tells us that the lead was used when approaching
the Nile delta, not only to check the depth of water but also to bring up a sample
of the sea bed, the nature of the sample giving an indication of position (Fig. 1).

Although Odysseus had no instruments and no chart or map, itis clear that
he had a “mental chart”in his head. He knew, at leastin a general way, the spatial
relationships of the coastal lands and the islands of the eastern Mediterranean.
Forexample, the direction of mainiand Greece from Troy (3, 155-175), therelative
positions of many Aegean islands and the relationship to each other of Crete,
Egypt, the Levant and Libya (14, 250-260, 290-305).

Such spatial relationships are nowadays often defined in terms of directions
and distances: directions in broad terms such as North, South, East, West and
$0 on, or, with more precision, in terms of degrees within a 360° circle system;
distancesare given in nautical miles. How, then, did Odysseus, without compass
or chart, define and estimate directions and distances?

Directions

L.et us take Directions first. When sailing away from Calypso’sisland, Odysseus
kept the Great Bear (Ursa Major) or Plough on his port side (5, 270-275). Now
this constellation, like all stars, appears to rotate about the Celestial Pole (the
heavenly null point), butitis one of the few constellations which, from the latitudes
of the Mediterranean, do not go below the horizon. Throughout the nightits pointers
indicate the direction of this Pole which nowadays we identify as the position of
Polaris the North Star. In Homer's time the star nearest the Pole was, in fact,
Kochab (Taylor, 1971, 9-12, 43); nevertheless the pointers of the Great Bear
showed Odysseus the Pole, thus providing a fixed direction in space from which
he could get his bearings.

Once any one direction in space is fixed, the horizon can be divided into
sectors by halving the azimuth circle again and again until, for example, after five
of these divisions you have 32 sectors each one of 111/4° (in our units). These
sectors were known to medieval seamen of North West Europe as points (Fig. 2)
and to medieval Arabs as “rhumbs” (Tibbetts, 1971).

We may conjecture that Odysseus used a similar system, perhaps of only
16 points (each equivalent to 221/2°) - in our terms these would be N. NNE. NE.
ENE. E. andsoon. Thus when Odysseus kept the Celestial Pole on his portbeam,
as he had been instructed by Calypso, he was heading east. If he had kept the
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Pole just forward of his port beam he would have steered NNE; on the port bow,
NE; fine on the port bow, NNE; and so on, around the horizon.

Odysseus was also able to obtain his bearings by reference to the rising and
setting directions of consteilations s