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Morhange, C., 223, 352, 381
Morrison, J. S., 8, 36, 76
mosaic
Kelenderis, 38
La Grange du Bief, 38
Lanuvium, 38
Pompeii, Casa del Citarista, 38
Pompeii, Casa del Marinaio, 38
via Ardeatina, near Rome, 38
Moskhou-Tsiomi, L., 583
Motya, 13, 105, 222, 580
Munychia, 5, 6, 7, 11, 12, 17, 22, 44, 47, 48,
91,120, 130, 131, 133, 134, 136, 137,
172, 176, 180, 187, 202, 214, 215,
225, 257, 420, 421, 436, 446, 471,
475, 476, 483, 579, 581. See also
Piraeus
shipshed roofing, 161
Murray, W. M., 80, 222
Mussche, H. F,, 527
Mykale, 14, 202, 226, 227, 234, 562-3
Myndos, 13, 580
Myonnesus, battle of, 82
myoparones (small warships), 248
Mpytilene, 17, 19, 187, 188, 191, 203, 213,
218, 234, 576

nails, found on ramps, 134
naorion. See neorion
naulochia (naval outposts), 234
Naupactus, 233
naupegeia. See naupegia
naupegia (shipbuilding yards), 17, 23, 137,
210
nauphylakes (ship guards), 23, 211
nauphylakia (ship-guarding fees), 24, 211,
232
naustathmon. See naustathmos
naustathmos (naval base), 4, 17, 18, 19, 20,
21, 204, 210, 213, 222, 231, 232
naval arsenals
and the Classical polis, 186
Archaic period, 185
integration into Hippodamian grid, 202
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naval arsenals (cont.)
integration into urban plan, 187-95
monumental size and symbolic status,
185
primacy of state harbours, 187
under the tyrannies, 185-6
naval bases
connection with the administrative
centre via Long Walls, 185
in a state’s peraia, 226, 227, 233-4
insertion into city grid, 185, 211
networks of, 11, 14
of the Hellenistic period, 200
permanent
and maritime forts, 232-4
established abroad, 233
established in the state’s territory,
232-3
protected by inner walls, 211
small-scale, 24, 231
as part of an intercommunication
system, 240
capacity of, 234
fortification of, 225-6
sometimes dominated by strongholds
above, 226
strategic location and function, 241
temporary, 231-2
typology based on capacity and
function, 231-4
visual linkage between, 226, 227
strategic naval outposts, 234
naval basins, exclusively naval, 187
naval dockyards
relationship with the agora, 193
within multifunctional/commercial
basins, 187
naval harbours as state harbours, 186-7
Naval Lists, 4, 5, 7, 16, 17, 22, 26, 28, 79,
108, 113, 131, 135, 137, 424
of the Treasurers of Athena, 108
naval recruitment, 25
navalia (shipsheds), 8, 13, 17, 26, 30, 31, 32,
34, 35, 36, 37, 40, 41, 42, 47, 255, 423
Naxos in Sicily, 12, 13, 14, 27, 31, 91, 92, 94,
95,99, 110, 113, 115, 118, 120, 121,
124, 125, 127, 128, 129, 130, 132,
133, 134, 135, 136, 137, 138, 1438,
172,174, 180, 181, 187, 188, 193,
195, 225, 237, 241, 243, 254, 255,
256, 257, 258, 328, 393-407, 536,
568

INDEX

post-holes in rock in dividing walls, 135
shipshed roofing, 161
Naxos in the Cyclades, 19
Neda River, 13, 576
neolkiai (temporary naval bases), 210, 231
neolkoi (ship-haulers), 17, 23, 128, 246, 368
neoria (shipsheds), 4, 5, 16, 17, 19, 20, 21,
22,23, 24, 25, 26, 27, 48, 82, 153,
202, 211, 225, 231, 235, 363, 364,
573
in fourth-century and Hellenistic closed
harbours, 218
neoridion. See neorion
neorion (dockyard), 4, 8, 16, 17, 19, 20, 22,
23, 25,27, 187, 188, 193, 194, 197,
210, 321, 329, 574
occupying a precise number of insulae.
195
neoriophylax (guard of the dockyard), 211
neoroi. See epimeletai ton neorion
neosoikoi (shipsheds), 16
Netzer, E., 566
New Carthage. See Carthago Nova
Nicolaou, K., 223, 349
Nicopolis, 34
nine. See enneres
Nirou Khani, 12
Nisaia, 16, 20, 21, 203, 214, 233, 580
Novae, 47
Noviodunum (mod. Isaccea, Romania), 49

oarbox, 95, 112

Oberstimm, 46, 47

Oberstimm ships, 35, 42, 85

Octavian. See Augustus

Oiasso (Irun), 45

Oikonomakos, M. G., 525

Oiniadai, 4, 6, 8, 9, 11, 14, 21, 25, 26, 33, 40,
46, 47, 58, 66, 91, 92, 93, 94, 95, 96,
99,109, 110, 111, 112, 113, 118, 121,
124, 126, 128, 129, 132, 134, 135,
137,138,172, 174, 176, 180, 191,
220, 233, 234, 235, 237, 241, 242,
243, 246, 254, 255, 256, 257, 258,
264, 354, 410-18, 444, 452, 456, 457,
458, 462, 463, 468, 470, 473, 475

shipshed roofing, 162-6
gradient, 166
internal height, 165
shipsheds housed in independent

fortress, 191

okteres (eight), 82
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Olympias trireme reconstruction, 95, 96,
111,112,113,115,116,117, 118,
120, 121, 257, 258

open slipways. See in the open air

Ops (flagship of the Misenum fleet), 85

Oricum, 105, 116

ornaments, bow and stern, removal of, 108

Orsi, P, 575

Ostia, 39, 47

coin depiction of, 37

ostraka (potsherds used for ostracism), 404

Otzias, 490

ouros (trench), 102, 235

outrigger, 79, 93, 97, 111, 117, 122

Ovid, 30

Oxford, Trireme Trust Conference at, 13

Pagai, 21, 580-1
Pagasai, 30
Pakkanen, J., 267, 408
Pantikapaion, 21, 33, 47
Paphos, 586
Parapetti, R., 574
parastatai, 23
stays or mast-partners, 135
parexeiresia. See outrigger
Paros, 237, 581
Pasiteles, 32
Passa Limani, 232, 237, 577
Patras, Long Walls, 205
Pausanias, 16, 33, 206, 215, 423
Pedersen, P, 13, 557
Peloponnesian fleet, 14, 20
Peloponnesian War, 21, 28, 72
pentekontor (fifty-oared ship), 18, 76, 77,
84, 85, 96, 99, 104, 105, 120, 210,
512
penteres. See quinquereme
peraia (mainland territory), 11, 226, 227,
233, 237, 320, 372, 562
Pergamon, 22, 83, 131, 259, 567
fleet of, 567
Periander of Corinth, 186, 222
Pericles, 25, 186, 416
Perseus of Macedon, 31, 82, 99, 258
ships of, 32
Persians, 19, 195, 214, 277
Peschlow, A., 586
Petrakos, V., 527
Petritaki, M., 11, 44, 96, 133, 134, 435, 444,
446, 454
Petruso, K., 561
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Peutinger Table, 35
phalanges (sleepers), 102, 104, 128
Phalasarna, 222, 581-2
Phaleron, early epineion of Athens, 215
Phaselis, 9, 187
Philemonos-Tsopotou, M., 510, 585
Philip IT of Macedon, 25, 28, 73, 211, 255,
542
Philip V of Macedon, 21, 33, 82, 116, 222,
233, 410, 412, 423, 477
Philo of Byzantium, 213, 457
Philon of Eleusis, 31
Philon’s Arsenal, 7, 23, 26, 31, 73, 137, 146,
147,150-2, 170, 177, 197, 199, 421,
423, 424, 435, 440, 449, 477, 479
Philostephanos of Cyrene, 78
phrouria (forts), 21, 232, 234
phrourides (guard-ships), 249
phrouroi neorion (dockyard watchmen), 211
phryktoriai (beacon-towers)
for signalling purposes, 234
phylake (guard-post), 21
phylake (naval defence), 24
phylakides (guard-ships), 24, 249
piers, T-shaped, 58, 92, 112
pigment, 13
blue, 404
red, 404
red, on the ramps, 133
piracy, 240
Piraeus, 4, 5, 6, 8,9, 11, 14, 17, 19, 20, 24,
25, 28, 33, 44, 47, 57, 58, 63, 66, 72,
74591, 92, 93, 94, 99, 114, 117, 124,
128,130,131, 133, 136, 138, 166,
178, 186, 187, 188, 195, 196, 199,
202, 204, 205, 206, 207, 214, 215,
226, 232, 234, 237, 241, 254, 413,
420-85. See also Kantharos;
Munychia; Zea
agoras, 197
demolition of walls and shipsheds, 25, 72,
421
fortifications, 435-7
rebuilding of walls, 26
Roman use, 423
shipshed complexes, 437-46
Kantharos, 437
Munychia, 441-6
Zea, 437-41
shipsheds
dating evidence, 476
previous research, 424-35

INDEX

tidal range, 474
topography and location, 423-4
Pirazzoli, P, 8, 9, 277, 278, 501, 519
Pirson, E, 567
Pisa
Arsenali Medicei, 40, 41
Tersana, 41
Pisistratids, programme of urban reform,
186
Pisye, 23, 234, 255
pitch, on roofs and ships, 175
planking, use in shipsheds, 135
Plato, 25, 93, 235, 237, 455
Pliakou, G., 574
Pliny the Elder, 32, 115
Plutarch, 32, 83
Poetovio (mod. Ptuj), 49
Poidebard, A., 8
Poiessa, 91, 92, 94, 95, 99, 203, 226, 227,
234, 237, 238, 249, 455, 489-92
Tarsanas, 489
Polacco, L., 536
pole (kontos), 108
Pollentia, 44, 560
Pollux, 102
Polyaenus, 33, 211
Polybius, 21, 27, 33, 81, 86, 154, 175, 180,
200, 222, 416
Polycrates of Samos, 8, 10, 18, 19, 35, 76, 78,
185, 203, 254
polyremes, 82-3,85,90,131
shipsheds for, 254
Pomey, P, 381, 396
Pompeii, 38
Porta Marina, 43
wall-paintings, 39, 112
Pompeius, Cn., 105, 116
Pompey the Great, 34, 41
Populonium (Populonia), 33, 42, 47
Portelanos, A., 222
Portus (near Ostia), 42, 254
Portus Dubris (Dover), 49
Portus Iulius, 43, 47
Posidonius, 33
Powell, B, 6, 162, 222, 412
Praeneste (mod. Palestrina), sanctuary of
Fortuna Primigenia, 180
Praisos, 226
Preka, K., 323
Procopius, 32
prop; 94, 103, 107, 109, 111, 112, 122, 256
Propertius, 30

593

psyktrai (drying areas), 23

Ptolemaic foot, 303

Ptolemais, 14, 91, 92, 94, 237, 494-9, 560
Ptolemy I Soter, 351, 494

Ptolemy II Philadelphus, 82, 99
Ptolemy III Euergetes I, 494

Ptolemy IV Philopator, 83, 99, 104, 114
pulleys, use of, 135, 139

Punta Secca (Caucana?), 577

Puteoli, 34

Pydna, battle of, 82

Pyrrha on Lesbos, 577-8

Pyrrhus of Epirus, 82

quadrireme, 22, 34, 41, 48, 77-81, 84, 85,
89,92, 95,99, 116, 129, 130, 131,
257,474

quarry stone, cost of, 64

quinquereme, 22, 31, 32, 34, 40, 48, 79, 80,
81, 82, 84, 85, 86, 92,95, 99, 114,
116, 129, 131, 474, 535

in trireme sheds?, 257

Quintilian, 30

Raban, A., 9, 45, 336, 338
ramps, 109-11, 119
artificial beaches, 256
built-up, 124
maintenance, 125
missed in earlier excavations?, 128
widths, 125
change in profile, 133
cobbled, 125
lateral support and stability, 111-18
of sand, 12
proof that slipways were roofed, 161,
403
pits in, 125, 134
profile, 125
rear of, 135
retaining walls, 124, 128-9
upswing, 8,108, 109, 119, 120, 121, 132,
256
use of timber, 128
wooden cladding of, 245
work on, 134
Rankov, N. B,, 6, 12, 13, 30, 45, 46, 48, 49,
56, 90, 91, 93, 131, 132, 133, 178,
215, 263, 267, 413, 461, 462, 466,
470,512, 521
Ravello, European University Centre for the
Cultural Heritage, workshop at, 13
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Ravenna, 32, 39, 47, 48, 85, 254
Classe, 50
Reddé, M., 38, 43
Regma lagoon, 33, 47
regulation, Athenian, on hauling, 116, 117,
118, 257
Renan, E., 584
Rhamnous, 24, 25, 232
Rhithymna, 9, 91, 92, 94, 95, 96, 99, 110,
202, 234, 241, 243, 248, 249, 455,
501-8
Rhodes, 8, 9, 10, 11, 14, 21, 23, 24, 25, 27,
28, 30, 33, 47, 48, 49, 83, 91, 92, 94,
99, 110, 115, 120, 125, 126, 130, 131,
135, 137, 154, 172, 174, 175, 180
187, 188, 195, 200, 206, 211, 213,
214, 216, 220, 225, 233, 240, 254,
255, 256, 257, 258, 259, 277, 340
342, 372, 452, 457, 509-16, 562
Akantia harbour, 585
fleet of, 567
Lindos Relief, 83
naval network, 227
navy, 23, 342
peraia, 227
shipshed roofing, 166-9
thalassocracy, 27
Rhodes, P. J., 22
rock-cut installations, problems of dating,
241
rollers, 105, 113, 117
Roman client states and rulers, fleets of, 49
Roman Imperial fleets
bases, 48-9
role, 49
Roman military organization under the
Republic and Principate, 48
Roman Republican fleets, no permanent
bases, 48
Rome
‘shipshed gate 32
Arsenale Ponteficio, 41
Campus Martius, 31, 32, 37, 40, 41
fleet of, 567
Isola Tiberina, 37
monument, 84
Porticus Aemilia site, 40, 254
shipsheds, 31-2, 47
Rome, American Academy in, conference
at, 13
roof-tiles
angled tile from Zea shipsheds, 178, 476

INDEX
cost of, 68
from shipsheds, stamped ‘public; 159,
186

size and weight, 148
tegulae colliciarum, 180
types of, 57
with traces of red paint, 160
roof timbers, 146—7
roofs, 141-81. See also shipsheds: roofs
butterfly, 179
construction, general observations,
142-5
epigraphic evidence, 142, 149-53, 154,
167,168, 175
Greek tiled roof systems, 142
gutters for?, 179
literary evidence, 154-5
revetment, 175-9
terminology and basic principles, 141-2
timber construction, cost of, 68
weight and dimensions, 145-8
ropes, hauling, 108
Ross, L., 4
rubbing posts, 129, 136, 243
rubbing strips, 111, 112, 113, 122
Rutilius Namatianus, 35, 43
Ruvo vase, 103, 120

sails and rigging, ‘hanging gear’, 137
Salamis, 102, 582
battle of, 76, 215, 319, 420, 424
metrological relief, 89, 91, 460, 462, 472
Salamis in Cyprus, 82, 349, 582
Salmon, J., 55
Salviat, E, 547
Samos, 8, 10, 14, 18, 19, 20, 185, 187, 203,
210, 211, 213, 234, 254, 562
peraia. 227
Strait of, 227
Samothrace, 34, 83
ship monument, 550
Winged Victory of, 83
Sampson, A, 10, 340
Santorini (Thera), LMI Miniature Frieze
depiction of shipshed?, 36
Saros, 237, 571
scaffolding, in shipshed construction, 67
Schaldemose, M., 57, 75
Schaubert, G. E., 425
‘Schiffshaus; 16
Schoinoussa, 582
Schubring, J., 575

594

Schwandner, E.-L., 162
Scipio Africanus, 560
Scylax, Periplous, 214, 569
sea level change, 8, 131, 258, 456, 490, 519,
525, 535, 545, 563
Sears, J. M, 6, 46, 412
Second Athenian Confederacy, 26, 421,
542
Second Punic War, 31
‘secret palace shipsheds) 26, 34
sedimentologists, work of, 11
Seleukeia Pieria, 33, 47, 49, 222
Setaea, 9, 91, 92, 94, 95, 99, 120,
518-23
seven. See hepteres
Sgourou, M., 545
Shaw, J. W., 9, 10, 389, 585
Shaw, M. C., 10
Shaw, T., 105
ship of Aeneas, at Rome, 32
shipbuilding, 17, 217
areas, 210
yards, 32, 248, 302, 363
Shipley, G., 562
ships
allocated to specific harbours, 138
allocated to specific shipsheds?, 138
drying out, 256
lengths, 85-91
iconographical evidence, 90
Roman, 84-5
small, 83-4
subject to fungal attack, 256
upswing of stern, 135
widths, 92-5
shipsheds
adjuncts of a maritime polis, 48
allocation of, 25
architectural terms, 265
as a diagnostic criterion for naval bases,
11, 24
back walls, 136, 189, 225
opening in, 136
Classical and Hellenistic
sources, literary and historical, 17-22
closure arrangement?, 132
conservation and presentation of, 13
construction as a threat, 28, 255
crew accommodation?, 226, 563
cross-communication in, 136, 137
dimensions, 30, 85, 257
similar to storehouses, 258
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early development, 18-19
ease of movement in, 136
economic and social importance of,
55
economy of complexes, 55-74, 255
entrance piers, 132
epigraphic evidence, 22-4
famous descriptions, 27
fleet and population size, 28, 255
for merchant galleys?, 107
for oared vessels, 76
for quadriremes, 131
for quinqueremes, 131
for warships, 17
function and design, 234, 258
gradient a defining characteristic,
258
gradients, 95-7
groupings, 24, 137, 256
history of research, 4-14
in ‘closed’ harbours, 212-14
Archaic and Classical, 216
in kothones, 222-4
in maritime fortresses, 222
lengths, 91-2, 131-2
lighting, 149, 256
linked rhetorically with city walls, 25, 27,
255
literary evidence, 30-1
located below acropoleis or
command-posts, 203
lower ends mostly not preserved,
112
maintenance work within, 134,
256-7
monumentality and prestige, 25-8, 74,
206, 255
narrower category, 130
numbers and ship numbers, 138
of the Byzantine, medieval and
Renaissance periods, 38
organization of, 5, 24-5
Phoenician type?, 9
proportional design, 258
proportions, 76
provision of lateral support, 256
proximity to a sacred space, 191
rear of, 137
Roman, 50, 254
apparent absence of, 48
archaeological evidence: Italy, 44; Mare
Externum and the Northern

INDEX

Frontier, 47; Ostia, 42; Rome, 41; the
Mediterranean, 45
cartographical and epigraphic
evidence, 36
iconographical evidence, 39
unlikely to find many of Republican
period, 48
roofs. See also roofs
archaeological evidence, 154-72
characteristics of, 148-9, 171
clay bedding under tiles?, 177
drainage, 179-80
epigraphic evidence, 170
evidence for sloping ridge, 181
evidence for stepped ridge?,
181
literary evidence, 167,
180
supports, 172-4
tiling on sloping ridge roofs, 177
types, 180-1
woodwork, 174-5
security, 25, 26, 136, 149, 256
ship types, 257-8
storage, 26, 136, 137-8
terminology, 16-17
topography of, 206, 255-6
under royal surveillance, 187-203
vaulted, 38
ventilation, 136, 149, 256
need for, 133
virtual silence in textbooks on Greek
architecture, 55
visual effect, 27
wider category, 131
widths, 92-5
clear, 92, 129-31
interaxial, 92
interaxial and intercolumnar/clear
width, 129
shore (support), 106, 111, 112, 122
walking, 106
Side, 9
battle of, 82
side chamber, 561
side launching, no evidence from antiquity,
102
side passages, 122, 124, 128, 134-5, 275,
280, 281, 305, 316, 317, 339, 346
347,359, 370, 386, 391, 407, 4138,
479, 483, 485, 492, 499, 507, 515,
516, 523, 532, 541, 561

595

gangways along?, 134
gradient, 132
side slots, 305
side walls, 66, 366, 390
Sigeion, 233
Simossi, A., 10, 342, 545, 582
Sintes, C,, 10, 297
Sintes, G., 543
Siphai, 582
Siscia, 36
six. See hexeres
sixteen, 31, 82, 99, 258
Skerlou, E., 364
skeuotheke, 4, 11, 23, 26, 137, 154, 159, 186,
197, 199, 210, 328, 415, 421,
479
sleepers, 104, 105, 106, 110, 113, 117, 121,
125. See also phalanges
as footholds, 127, 134
slots for, 126
stone supports for, 127
wooden, 102
slipping, 102-22
done stern-first, 107
onto a beach, 102-7
onto a permanent slipway/into a
shipshed, 102-18, 121
preparation for, 107-9
slipways, 9
area for refit, 139
for fishing boats or merchantmen?, 139
lower end, 125
open-air, 138-9
under-representation in the
archaeological record, 138
rock-cut, 124, 234-51
anti-pirate activity: not original
purpose of, 240
archaeological evidence, 237
architecture, 241-8
complexes, 237
evidence for sea level change, 249
hauling apparatus?, 248
longitudinal slots in ramps, 241-2
ramp profiles, 241
ramps, underwater prolongation,
244-5
ship types accommodated, 248-9
shipbuilding activities?, 248
single and paired, 238
storage areas, 248
traverses in ramps, 242-3
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Sophocles, 104
Soterion, 153
Sounion, 8, 9, 25, 91, 92, 94, 95, 99, 105,
110, 115, 118, 120, 124, 180, 194,
202, 206, 215, 225, 227, 232, 234,
237, 238, 240, 241, 242, 244, 245,
246, 248, 249, 257, 268, 375, 455,
525-33
shipshed roofing, 171
Sparta, 20, 25, 116, 206
speculatoria navis (scout ship), 249
Spetsieri-Choremi, A., 323
Spon, J., 424
SSAM Project, 13
aims, 14
Stais, V., 531
Stanier, R., 55
stays for the hull, 135, 139
sticking
during launch, 119
stone weights, 108
as mooring-blocks?, 475
Strabo, 4, 16, 17, 19, 20, 21, 26, 33, 34, 42,
82, 84, 187, 203, 211, 214, 218, 222,
225,258, 315, 514, 565
Straits (Hellespont and Bosporus),
Athenian naval bases at?, 254
Strantz, C. von, 425
streets
along inner side of walls of naval bases,
191
along outer side of shipshed back walls,
225
Sulla, 33
destruction of the Piraeus shipsheds,
423
symmories (naval boards), 24
Syracuse, 6,7,12,17, 18, 44, 47, 80, 91, 92,
94, 99, 105, 124, 125, 128, 156, 181,
187, 191, 203, 216, 234, 237, 241,
254, 255, 257, 403, 455, 535-41
battle in Great Harbour, 8o
shipshed roofing, 171
siege of, 83

Tainaron, 237, 583

Taras. See Tarentum

Tarentum, 82, 116, 583

Taurunum (mod. Zemun), 49
taxiarchoi (tribal commanders), 25
ten. See dekeres

Teredo navalis. 102, 115, 256

INDEX

Tersane Bay, 13, 24, 246, 249, 563—4
tersane toponyms, 563
tesserakonteres. 83, 90, 99, 102, 104, 105,
108,114, 128
tetreres. See quadrireme
thalassocracy, 18, 191, 216, 319
archaic, 210
Thasos, 8, 10, 19, 20, 91, 92, 94, 99, 127,
130, 138, 156, 187, 188, 189, 213,
214, 225, 234, 254, 255, 542-53, 586
shipshed roofing, 172
the Thirty, 25, 72, 421, 477
Themistocles, 23, 25, 79, 186, 187, 215, 254,
420, 476
Themistocles Decree, 79
Theophrastus, 116, 117
Thessalonica, 47
Third Punic War, 22, 30, 95, 255
thirteen, 82, 83
thirty, 83, 99
three. See trireme
Thucydides, 16, 18, 20, 21, 78, 79, 103, 116,
188, 215, 226, 234, 240, 420, 527
scholia to, 103
Thurii
‘slipway’ not a slipway, 13, 114, 133, 139,
156, 584
Tiber, 31, 32, 40, 41
Tiber Island. See Rome: Isola Tiberina
Tiberius Gracchus, 31
tidal range
for Piraeus, 474
timber
‘rollers; 139
for slipway sleepers, 61
gear, 23, 108, 119, 136, 137, 256
timbers, longitudinal, 127
supports for, 127
Timosthenes of Rhodes, 33, 565
tipping, risk of, 97, 119
Tolmides, 20, 211
topography, ancient, obscured by modern
urban development, 191
toppling, risk of, 113
traditional shipyard
operating into modern times, 220
Trajan, 104
Trajan’s Column, 39, 47, 85
Trapezus (mod. Trabzon), 49
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