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CHAPTER FIVE

ried somewhere in the bows.”” Furthermore, projecting at an angle
from the tip of the prow was a spar, resembling a bowsprit, to which
lines such as braces and brails could be made fast (Fig. 105).”® The
sternpost ends in the traditional Phoenician horse’s head (cf. 66
above) instead of the Greek fanlike aphlaston (64 above).*

By Hcrodotus remarks (3.37) that the Phoenicians “carry around on the prows
o_f their triremes” (év Tiow mpgppoe Tdy rpinpéuy wepudyovat) likenesses of their dwarf-
sized divinities called Pataikoi. This has generally been taken to refer to figureheads
but could equally well apply to tutelary statues carried in the bows. It has been sug-
gested (G. Perrot and C. Chipiez, History of Art in Phoenicia, translated by W,
Armstrong, London 1885, p. 18) that such figurcheads are depicted on Phoenician
coins, and this has been generally accepted; see, e.g,, Babelon 523, 527 and pls.
116.23-24, 117.4 (coins of Aradus, 350322 5.c.).

?8 Cf. Basch 228. The fastening of the lines is clearest in his pl 1oa,

99 Clearest in Basch pl. 10a.
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The Warships of the Hellenistic
Age: 323-31 B.C.

For our purrosks, the Hellenistic Age embraces the three cen-

turies opened by the death of Alexander in 323 and closed by
the Battle of Actium in 31 B.c. Its naval hallmark was the adoption of
larger units as the ship of the line, galleys big enough to relegate
triremes to the light craft in a fleet.

1 TETREREIS, PENTEREIS, POLYEREIS

I~ 399 B.C., Dionysius, ruler of Syracuse, began to build zezrereis
“fours” and pentereis “fives.” The second was his own invention;
Carthage perhaps gets the credit for the first.?

The new ships took some time to gain acceptance but, within half
a century, they were in all navies, both Greek and Phoenician. By
330, Athens had 18 “fours” (as against 492 triremes).’ Six years later
the number had gone up to 43, and 7 “fives” had been added.* By
351 B.C., there were “fives” in the feet of the city of Sidon.” In 332
B.c., during Alexander’s siege of Tyre, “fours” and “fives” were in ac-

1 Diodorus 14.42.2: fipfaro 8¢ vavryyelofar Terpipers xal mevrypid oxdgy, wpdros
Tabryy THy karackevyy Tdv vedy émwodoas “[Dionysius] began to build ‘fours’ and
vessels ftted as ‘fives,’ the first to design the construction of such ships.” Cf. 14.41.3:
Sievoeito yip . . . kaTackevdoar . . . vads TeTpipers kal wevrfpes, ovlémw kar' dxelvous
Tols ypévous akrdgous werrnpkol veravmyynuévov: “And he designed and constructed
... ‘fours’ and ‘fives’ at a time when no vessel fitted as a ‘five’ had as yet been
built”; 14.44.: dwéocredker . . . werThpy wpdTor vevavwyymuéryy “He dispatched a
‘five,’ such being built then for the first time.”

2 Pliny, NH 7.207: quadriremum Aristoteles [aucior est fecisse] Carthaginiensis
“Aristotle [states] that Carthage invented the four’”; Clemens Alexandrinus, Strom.
1.75.10: Kapxndéwow yp wplror rerpipn kareskebacar “Carthage was the first to
build a ‘four.’”

3]G 1* 1627.275-78; cf. GOS 249.

+]G 1 1629.808-11.

8 Diodorus 16.44.6: Tpuhpets kal mevTipers elxe mhelovs 7Oy éxarér “[Sidon] had

RR1

over 100 triremes and ‘fives.
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CHAPTER SIX

tion,” and Alexander had both types in the contingents he collected
at Babylon.” Dionysius II (367-344 B.c.), going his father one better,
introduced “sixes” into the Syracusan navy.®

When Alexander died, the fight for the spoils of his empire raged
on the water as well as on land. Ptolemy I of Egypt inherited the
lion’s share of Alexander’s fleet. Antigonus the One-Eyed, who had
a keen appreciation of sea power, together with his son Demetrius,
a brilliant tactician and bold designer of ships, set out to match it,
and this touched off the greatest naval arms race in ancient history,
as cach side launched bigger and bigger polyereis or polyremes, as
we call these oversize galleys which required veritable regiments of
rowers to drive them.’

In 315, Antigonus set about constructing a naval aggregation that
included up to “sevens” at least. By 301 Demetrius had “cights,”
“nines,” “ elevens,” even a “thirteen.” A dozen years later he
added a “fifteen” and a “sixteen”; Lysimachus, his enemy, and An-
tigonus Gonatas, his son, both launched ships that were equal to or
more powerful than these; and Ptolemy II topped them all with
first a “twenty” and then two “thirties.” Toward the end of the third
century B.C., Ptolemy IV built a brobdingnagian “forty,” but this
was intended for display not action.

The superdreadnoughts were short-lived, having all but run their
course by the middle of the third century. At the Battle of Chios in
201 B.C,, Philip V, though he had Demetrius’ “sixteen” at his dis-
posal,” did not bother to use it and put his flag aboard a “ten”;™

2

bEEN 11

tens,

8 Arrian, Anab. 2.22.35. 7 See App. I.

8 Aclian, Var. Hist. 6.12: vabs pév éxékryro ok é\drrous Ty TeTpakoaivr, ébfpes kal
mevrijpes “[Dionysius 1] had no less than 400 ships, ‘sixes’ and ‘fives.’ ” Conformably,
Pliny, NH 7.207, gives the credit for the “six” to Syracuse.

9 See App. 2.

It was in his navy in 197 ».c., for the terms of the peace treaty Rome made him
sign at that time included the provision “to_hand over . .. to Rome . . . the cata-
phract vessels except . . . the ‘sixteen’” (dwokarasrioa. . . . ‘Pupalors . . . Tés kara-
gpdrTous vabs wh . . . 7iis éxraderipovs Polybius 18.44[27].6). Livy 33.30.5 renders
this Romants . . . naves omnes tectas tradere practer . . . regiam unam inhabilis
prope magnitudinis, quam sedecim versus remorum agebant “hand over . . . to
Rome . . . all the cataphracts . . . except the king’s one persomal-ship of almost
unmanageable size, which was powered by 16 files of oars.” In the loose usage of
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moreover, he inaugurated a new era of naval tactics by emphasizing
the use of destroyers (lemboi; see 125 below).* At Actium in 31 B.C,,
Antony had nothing bigger than “tens,” and Augustus nothing big-
ger than “sixes.”** The heaviest unit in the Roman navy thereafter
was the Imperial flagship, a “six.”**

II THE OARAGE OF THE POLYEREIS

How galleys larger than a trireme were oared is a puzzle on
which as much ink has been spilled as on the trireme problem. For
long it was held that they were all extensions of the trireme, i.c.,
powered by superimposed banks of rowers each of whom pulled
but one oar; this system might work for “fours,” “fves,”® even
“sixes,” but thereafter it produced vessels that could stay afloat only
on a drawing board."® Naval historians frequently pointed out the
practical shortcomings,™” and the classical scholar, W. W, Tarn, gave
it the coup de grice by demonstrating that it could not be reconciled
with the ancient evidence.® A later theory held that the ships were
rowed with but a single bank of multiple-rower sweeps and were
named according to the number of men assigned to pulling each
sweep.”” This was a considerable improvement, since it had in its

Roman writers, remi “oars” and remiges “oarsmen” were interchangeable; see Tarn,
“Warship” 205. On the meaning of “file of oarsmen,” see 113-14 below.

11 Polybius 16.3.3, cited in note 118 below,

12 Polybius 16.2.9, 4.8-12 (cited in notes 10g, 111 below).

13 Plutarch, Ant. 64.1: 7és 8 dploTas kal peyloras dwd Tpufpovs uéxpe Sexdfipavs
érhpov: “[Antony] manned his best and biggest ships, from trireme to ‘ten’”; cf.
Dio Cassius 50.23.2. Augustus had at Actium the fleet with which he had crushed
Sextus (Dio Cassius 50.19.3), and this included up to “sixes” (Florus 4.11.6). Sextus,
too, had been content with nothing greater than a “six,” for he came to the meeting
with the triumvirs in a “six” (Appian, Bell. Civ. 5.1, 73), presumably his most
impressive unit.

14 Starr 53; cf. Seven, note 1,

13 Cf, Smith 196-98.

8 For a résumé see Tarn, “Warship™ 137, note 1; Cook in Torr® 1g7-201 = CR 19
(1905) 37173

17 Cf, Jal, Flotte 104; Anderson 22,

8 “The Greek Warship,” JHS 25 (1905) 137-56, 204-218 (= Torr® 154-89).

12 This was, e.g., L. Weber’s theory (Die Losang des Trierenritsels, Danzig 18¢6);
cf. Tarn, “Warship” 137. It is followed, with variations, by Tarn himsglf (Hell,
Dev. 136-38).
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CHAPTER SIX

favor the example of the seventeenth and cighteenth century gal-
leys, some of which used as many as—but not more than—eight
men to an oar; yet this very same example set the limit beyond
which the system could not in all reasonableness be carried.”® The
solution lies in combining the two systems, ie., reconstructing these
oversize ships with superimposed banks of multiple-rower sweeps.
Except for the monster galleys bigger than a “sixteen,” which are
discussed separately below, this solution produces results that are
both feasible and in accord with whatever evidence is available,

Polyremes—to use the convenient term for all sizes larger than
the trireme—seem to have developed in three stages: first, from the
trireme to the “six,” by the first half of the fourth s.c, ; second, from
the “six” to the “sixteen,” between 315 and 288 s.c.; third, certain
still more powerful types culminating in Ptolemy IIs “thirty,” be-
tween 288 and 246 B.c.”

Treating these stages individually will help clarify the line of de-
velopment.

FroM THE TRIREME To THE “Six”

The sole facts available to 8o on are these: that the Rhodian navy
used “fours” the way the Athenians used the trireme, as a swift and
highly mancuverable vehicle for attacks with the ram; that the

*In order to help explain the very large warships of the Hellenistic Age, the
upholders of this theory casually assume the common use in the 17th and 18th cen-
turies of as many as 10 men to an oar (e.g., Rodgers 254, 261; Tarn, Hell. Dey.
135-36). Actually the standard number was 5 or 6 (cf. Guglielmotti, Vocab., s.v.
galera) ; flagships went up to 7 (Masson 201); galcasses 8 (Pantera 152: guleazze
-+« 107 5t deveno armare a meno d'otto huomin; per remo “Galeasses ought to be
manned by no less than 8 men to the oar”). To my knowledge there are no exam-
ples of units commonly used in action that put more men than this to an oar; cf.
A. Jal. Archéologie navale (Paris 1840) 1 392: “deux, trois, quatre, et méme huit
hommes . . . s'asseyaient sur le banc.” On the French La Royale with its reputed 19
to the oar, see now Anderson 79-81; it may possibly have had nine, but Anderson
considers even that excessive.

# Both naval experts and scholars are agreed on this. Cf, eg., Bauer 462-64;
Rodgers 256; Morrison, GOS 291 and “Trireme” 43; Anderson 24-25, 28-29. Jal,
Flotte 204-11, offers a variant: multiple-rower sweeps in superimposed banks but
set on occasion in clusters of two sweeps.

22 See App. 2. -
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‘ L 23
Carthaginjans in the Punic Wars used “fives” in the same way
(on the Roman “five,” a heavy ship designed for boarding, see note
41 below); that an Athenian “four” of the fourth century B.c. very
L4 24
likely had fewer oars than a contemporary trireme.

In sum, certain “fours” and “fives” were very like triremes save
that they had a reduced number of oars. Could not such ships have
been created simply by “double-banking,” to use the modern term,
i.e.,, assigning two men to an oar instead of one’® In this fashion

- 54 : [ 1 ]

we can explain the development from a trireme right up to a “six.
The reduced number of oars would be the inevitable consequence
of using longer oars to accommodate two men: the inboard part,
describing a greater arc, would need more room. Frf)m the ancient
point of view, increasing the oar-power in this particular way had
one great advantage: with only two men to an oar, the traditional
system of rowing from a seated posture could be maintained. Still
another tradition that it would help maintain would be the use of
oars of the same length, with the convenience for manufacture and
stocking of spares that this afforded. A “five” with two thranites,
two zygites, and one thalamite, would necessarily have to break with
tradition and use shorter oars in the lowest bank (although even in
this arrangement, two of the banks would have oars of the same
£13 th]

length), but a “six” with three banks of two-man oars, or a “four
with two banks of two-man oars, would very nicely carry on the

tradition.
The argument thus far has been based solely on development, on
the consideration that the system described above is the easiest way
28 Cf, AM 162-63, 165, 168-72. .

24 g:c f{or;isonFGO.g 290-91. He points out that a set of oa’1;5. for a trireme cost
at least 1,000 drachmas in the 5th B.c., whereas a set for a “four” in 325{4, when the

urchasir;g power of the drachma was assuredly less, cost but 665 (I(? i 1629.684'-85,

Eited in Fve, note 37). That a “four” had fewer oars is the sole possible explanation,

26 This is ,wha': Anderson (23) suggests. The evidence tha't one man usef:l one
oar (Fve, note 22) applies only to the trireme and smaller units; there is no justifi-
cation wh’atsocvcr for applying it to any of the larger galleys. The statement, so .oftcn
repeated (Bauer 461; Tarn, Hell. Dew. 131; Anderson 22) that the oars of a trireme

were interchangeable with those of a “four” or “five” is based on a misunderstanding;
see Morrison, “Nautical Terms” 132-35.
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ic L]

a “four” or “five” could have evolved from the trireme. But there
are two scraps of evidence, admittedly far from conclusive, that can
be adduced in support.

The first concerns the “five.” It is very likely that a “five” of the
fourth century s.c. measured only about 10 feet or so across the out-
rigger at its forward end.* Now a trireme of that period was 16 feet
amidships (82 above). It would appear, then, that the two types ran
about the same width—as we could have gathered from the fact
that both were stored in the same boathouses.”” A single line of five-
man sweeps could not possibly fit into so narrow a hull, nor could
an upper line of three-man sweeps. Only by assuming the three levels
of a trireme with the thranite and zygite oars double-banked can
we arrive at an arrangement of five rowers that would fit.

The second concerns the “four.” The famed statue of the Winged
Victory of Samothrace stands on a ship’s prow. This monument has
often been connected with the naval victories of Demetrius or his
son Gonatas and interpreted as showing the prow of some oversize

28 . » )
galley.”® We now know that it was a dedicatory monument erected
by Rhodes between 200 and 180 B.c.”* Since the ship par excellence
of the Rhodian navy at the time was the “four,”™ this is what should
be portrayed. The outrigger shows two oarports, one staggered slight-

26 Diodorus 17.115.1-2: for Hephaestion’s funeral Alexander “built a square pyre,
a stade long on each _51dc. . . . He adorned the entire periphery, where gilded quin-
quereme prows, 240 in all, made up the lowest layer. Each had upon its outrigger
c!"u:cks two kneeling archers 6 feet high and armed male figures 7 1/2 feet high”
(wkoddpnoe Terpdmhevpor wupdy, oradialas olions éxdorns mwheupds. . . . mwepterifer T§
meptBéhy wavrl kbopov, o Thy piv kpymide xpvoal merrnpical mp@par quverAipovy, olgar
Tov dpiBudy Biaxborar Tegoapdkovra, éml 8¢ Tdy irwrlSwy Exovaas U0 pév Toféras els
Yévu kexabikdras rerpamiyess, dvBpudvras B¢ mevramiyers kefwrhwpévovs). The total
of 240 means that there were 60 such prows to a side, and a stade being roughly
600 feet, this would make each prow 1o feet wide. It was Morrison (GOS 285-86)

who drew attention to this significant passage.

27 Cf. Morrison, GOS 286 and 364 below.

8 + n

# N?tably by Tarn, “Warship” 208, MM 19 (1933) 70. Others have, more properly,
taken it as a much smaller craft; see the résumé of reconstructions in Anderson
25-27.

:z M. Bicber, The Sculpture of the Hellenistic Age (New York 1961°) 12526,

AM 152, 16871 At the Battle of Side in 190 n.c,, “The Rhodians had 32 quadri-

remes and 4 triremes” (Livy 37.23.4: Rhodiorum duae et trigi ;i
: 123,41 rigint
quattuor triremes fuere), siniaquadrivemes
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ly higher than the other. If we assume that the higher port carried
a two-man thranite oar and the lower a similar zygite oar, and that
there were no thalamites,” we reach a solution that fits both the
monument’s dimensions and its reason for being. This solution pre-
supposes that naval architects had made a significant innovation in
rowing arrangements, that they had taken the zygite oars, which
in a fifth century trireme worked through ports, and repositioned
them to work through an oar-box at a level just below the thranite
oars. Representations of a somewhat later date (Figs. 114, 116)
reveal an important change in the nature of the outrigger that sup-
ports this presupposition. In them, instead of an outrigger which
follows the curve of the hull and serves only one bank of oars, there
is an oar-box which makes a straight line from prow to stern and
accommodates all the oars on a side (118-19 below).

From THE “Six” To THE “SIXTEEN

One feature above all others governs this stage of development:
boarding now became an important naval tactic, and galleys more
and more ceased being man-propelled missiles to become carrying
platforms for fighting men and—a new naval weapon—catapults.”
Seaworthiness, never very important in a warship, counted for less
than ever; the new floating platforms rarely ventured out of sight
of land—and certainly never voluntarily spent a night on the water.

The moving spirit in the great advance in naval architecture and
a pioneer in the use of catapults on ships was Demetrius, Besieger of
Cities. Demetrius’ starting point was the trireme with its superim-
posed three banks—we have sure evidence that no ship ever went
beyond that number.*® His revolutionary move was to substitute the

81 Reconstructing it thus puts it well within the possibilities suggested by those
who have most recently studied the monument. E.g., Anderson (27) concludes that
its oars were “worked by one man each or by several,” while Morrison (GOS 286)
suggests it was either a “four” or a “five.”

82 See note 88 below, Tarn has no grounds for arguing (Hell. Dev. 120-22) that
catapults were not used in Hellenistic naval warfare.

33 Qver a century ago, Jal (Flotte 10g) had pointed this out. The greatest galley
ever launched, the “forty,” had only three banks; see 108-109 below, and cf. Aristides
Or. 25(43).4, cited in note 55 below.
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multiple-rower sweep for the one-man or two-man oar used hitherto,
This involved one clean break with tradition: to operate such sweeps,
rowing in the traditional seated fashion necessarily gave way to a

stroke in which the oarsmen rose to their feet to dip the blade and
fell back on the bench for the pull.*

One particular advantage of the multiple-rower sweep is that it

reduces drastically the number of trained men needed, for only the
rower at the tip of the loom has to be skilled ; the others supply just
muscle. This factor was unquestionably of importance to Demetrius,
who had to fill the benches of a vastly expanded fleet at a time when
experienced oarsmen were in short supply.* A parallel can be drawn
with the seventeenth and eighteenth centuries ; at that time, when
most of the rowers were totally untrained, largely poor unfortunates
who had fallen afoul of the law, the preferred arrangement for gal-
leys was a single bank of oars with five men to each oar, while heavy

3% CL. Fouw, note 67. The multiple-rower sweep is generally referred to by scholars
as a remo scaloceio “bigladder oar,” the technical term for it in the Italian feets
of the r7th century, To operate a remo sealoccio, the rowers climbed, ladderlike, on
to the pedagna, then higher to the banchetto, and then fell back on the danco,
highest of all; see Guglielmott, Vocab.,, s.v. remo and sealoccio, Lucan seems to be
referring to this kind of stroke when he writes (3.542-43): tunc caerula verrunt /
atque in transtra cadunt et remis pectora pulsant “[The rowers] sweep the blue sea
and fall back on the benches and bring the oar[looms] against their breast” Tarn,
“Warships” 150-52, makes much of Appian, Bell. Civ. 4.85, as evidence for a standing
stroke, but with scant justification. The passage describes the difficulties inexperienced
crews had when caught amid the rips and currents of the Strait of Messina; “Salvi-
dienus’ crews were thrown into confusion, neither standing securely because of their
inexperience, nor any longer able to pull the oars, nor keeping the steering oars
under control” (ol & dugl Tow Zakovdyrér, obre éordres Befalws bmwd dnbelas olire Tas
Kdiwas ¥re dragépey Suvduevor ofite r& mdéN Exorres edmedi, o'werapdu‘a'oy'ro). Tarn
misinterprets the passage, for it says nothing about carsmen operating from a stand-
ing position. Appian simply points out, in highly condensed language, that each ele.
ment in the crew had a special difficulty—the steersmen in keeping control of the
tiller, the oarsmen in handling the oars, the marines (not the rowers) in keeping
their footing.

38 The vogue-avant of the French galleys, vogavante of the Italian. CE. Pantera
133: guesti [vogavanti] bisogna che sano de § migliori vogatori della galea, perche
guidano il remo, et fanno Il maggior fatica, perd commandano & tust; glalri dal
banco i servitii della galea “These [vogavanti] have to be from the best oarsmen
aboard the galley because they guide the oar and do the most work; for that reason
they are in charge of the ship’s services for all the others on the bereh™

% On the shortage of rowers from the mid-4th s.c. on, cf. AM 124-25.
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galeasses had as many as eight.*” Obviously ancient “fives” to “eights”
could have been rowed in the same way.* In the fourth century s.c.,
a “five,” as suggested above, may have had two banks of twa—'man
oars and a third bank of one-man oars; however, once the ancients
had turned to the multiple-rower sweep at the end o'f t_hf: century,
there is no reason for their not designing a “five” which simply put
five men on cach oar—or even a “four” with four men on each. We
have almost certain evidence that “fours” and “fives” were oared in
this fashion from 100 B.C. 0n,” While the Roman quinqueremes f)f
the First Punic War (264-241 B.c.), which were thrown togcl;?cr in
a frantic hurry and shoved into the water Witl:l green crc“;ls, very
likely had their oars arranged in the same fashion (they hz ci. 270
rowers,” which would come out to 27 five-man oars a side).

87 Standard French galleys of the 16th century used 24 sweeps per side w1ths t‘};:::}c:
men on each (Masson 58-50); of the first half of the 17th cc:n_tt};lr;;:31 24 sx::cgn wih
- 6 sweeps with hive mi
ach (Masson 141); of the last half, 2 _ ez
?ﬁa;?;; 222;. Gagcasses, heavy craft which were a_mixture ofbgaH;y and sailing
ship, had up to eight men to an oar (Pantera, cited in note 20 a ovg). T
88’But it is a mistake to assume, as, e.g,, Tarn does (Hell. Dev. 136},

“tens” were; cf. note 20 above. ) .
an;ig Se‘::nSSEsz App. Basch (239-40) claims, perhaps nghtly, that thl;: ihocn;;m{::
from the outsc,t, the beginning of the 4th B.c. on, u§cd a single bank o i:lm:, ; 1;73
rower sweeps on their “fours” and “fives,” basing his argument on a clclz ok 73
B.c. (cf. his pl. 11 and pp. 234, 239) which shows a single-banked galley tha
most likely a quinqucrcrm:c.1 . 3

0 82 below and TweLvE, note 32. ‘
41 ls"’i?yrl;?é: IL;G 71 TS vavTikds 6uvc5’.,uews wepl rérTapas kal Séxa p.up:a:f;;l wstﬂ: ikiﬂ:;’;:i
s O émiBdras 8 ékardy elkooiy e tota
vews Aapfavolans épéras uév Tpiakoolovs, 1 : o il
hip took 300 crewmen and 120 m ;
force [was] about 140,000, so that each s X , 220 WOREges
ius li 5 ” his method of calculation show:
Though Polybius literally says “300 rowers, : L e ! s
i i A trireme carried 30 officers, ratings,
this is a loose expression for the entire crew. 4 th TN,
below). Since a Roman quinque
deck hands, etc. above the 170 carsmen (305 :
v:;:y likely ’had the same rig (235-38 below), it should have had roughly the same
nrowing personnel. .
nuTmi:)i:rﬂzitnoc"f “ﬁves”g“{)as patterned upon a captured Carthaginian cataphrafzt (I?o-
lybius 1.20.15). Since the Roman ships were speciallyddeslgned to usznagytkrlrcl:; g&;]ly-
i i lement of marines and were conseq
cipal weapon an oversize comp L it e
specially designed to
clumsy and slow whereas the Carthaginian ships, L i Riste
ir princi ly markedly maneuverable an 5
as their principal weapon, were consequently n I s S
ion is i i hts simply followed the basi
nclusion is inescapable that Rome’s shlpw:rlg ¢
:id otherwise freely adapted; cf. Thiel, History 17177, esp. I76-77.h0nebwz]{(32 Lr;
which they adapted, I would suggest, was in foregoing the two or t tILlrl':t': anld of
their model in favor of a single bank of fiveman sweeps, a change atdw;,u =
great part explain why the Roman version was so much slower. Toward the e
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On the other hand, there is no reason for assuming that the an-
cients would give up their predilection for superimposing rowers.
Indeed, since the experience of the seventeenth and eighteenth cen-
turies indicates that 8 men to an oar was just about the practicable
maximum, anything larger than an “eight” would necessarily have
more than one level of rowers. However, for anything smaller,
there very likely were single-banked and double-banked models in
use, depending upon a navy’s preference. Alongside the single-
banked “five” just mentioned, there could well have been a two-
banked type with 3 men on the upper oars and 2 on the lower.*
“Sixes” could be single-banked, or they could be two-banked, either
with 4 men on each upper oar and 2 on each lower or with three on
all oars. Similar single-banked and two-banked versions may have
existed in the case of “sevens” and “eights” as well. But a “nine”
certainly had at least two banks with, say, 5 men to each upper oar
and 4 to cach lower. And Demetrius’ great “sixteen” either had two
banks, each using elongated 8-man sweeps, or three, with 16 men
distributed over a thranite-zygite-thalamite set (cf. 84 above). Each
increase in oar-power resulted, to be sure, in an increase in a vessel’s

qf the war, Rome again built a fleet after the model of a Carthaginian prize, this
time of crack quinqueremes patterned exactly upon the blockade-runner of Hanno
the Rhodian (Polybius 1.50.8).

2 This would make a Roman quinquereme a close parallel 1o a French galley of
the late 17th century, which carried 26 five-man sweeps on each side. The dimensions
of such galleys were: overall length including ram and stern overhang 55 m. (180%4’)
along the keel 47 m. (154 1/6'), of the rowing space ca. 33 m. (108%’), width from,
gunwale to gunwale 6 m. (19%"), from outrigger to outrigger 8 m. (26%4'). See
Masson 202-203; G. la Roérie and J. Vivielle, Navires et marins, de la rame 4 Phélice
1 (Paris 1930) 103; Anderson 68.

“% See motes 20 and 37 above. Some writers (e.g, Rodgers 254, 258), to fit in
tmore rowers to a sweep, assume it was worked on a push-pull system, ie., with
oarsmen on both sides of the loom, those on the fore side pulling, those on the other
Pushmg. Anderson (79-81) has demonstrated that the La Royale, contrary to what
is often asserted, was not rowed in this way, and, indeed, that there is not a single
well-substantiated instance from the 17th or 18th centuries. His own reconstruction
of the largest Hellenistic galleys with oars so manned, as he himself admits (81
note), was a solution born of desperation, '

4 Cf, Sevew, App. This is the arrangermnent ferred
Morrison (GOS 291). gement preferred by Angderson (24) and
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beam**—but this was all to the good: a wider ship meant more stabil-
ity for firing catapults and broader decks to accommodate more
marines.

PoLyreMEs LARGER THAN A “SIXTEEN”

With Demetrius’ last effort, we reach a point in the development that
gives every indication of marking a radically new departure in naval
architecture. For one, the next galley in the progression, the chal-
lenger of the “sixteen,” is called an “eight.” For another, the facts
reported about it and the still larger types that followed it, make
abundantly clear that the oarage systems suggested above, which ex-
plained all types up to the “sixteen,” will not do for its big sisters.®

*5 By using data from the multirower galleys of the 17th and 18th centuries, we
can deduce in a general way, the impressive dimensions these oversize warships
must have reached. Let us take, for example, any powered by eight-man sweeps,
whether a single-banked “eight” or a two-banked “sixteen,” In r7th century galleys
using multple-rower sweeps, 4 feet of space was left between the tholepin and
the nearest rower, and each rower was allotted just under z feet (Anderson 6g).
Thus, an eight-man sweep had an inboard length of just under 20 feet (8 x 2/ + 4).
Double this for port and starboard and add 4 feet or so for a catwalk down the
center, and we arrive at a beam of ca. 44 feet from outrigger 1o outrigger. The
length would be at least five times the beam (cf. the table of dimensions of 17th
and 18th century galleys in Anderson 68), or a minimum of 220 feet,

*6Tarn (Hell. Dev. 136:38) suggested that these big ships were rowed by up to
1o-man sweeps gathered in clusters, e.g., of two Io-man sweeps in the “twenty,” of
three in the “thirty,” and of four in the “forty.” Since this suggestion seemed to
make some sense out of the numbers involved, it has received general, though half-
hearted, acceptance; cf. Starr in CPA 35 (1940) 372, Anderson 30. But there are
three unanswerable objections to Tarn’s arrangement.

L. It flies in the face of the evidence. It takes no cognizance whatsoever of the
fact that the thranite oars of the “forty” were singled out for mention because they
were longer than the others—vet, in Tarn’s arrangement, all oars are the same
length. It takes no cogtizance of the fact that there were thranite oars—which
would imply the existence of zygite and thalamite, but not of a fourth group. Lastly,
it takes no cognizance of the fact that the “forty’s” thranite oars, the longest known,
would just about take 10 men, whereas all the other oars, presumably smaller,
could not.

2. There are no parallels for a To-man sweep; see notes 20 and 37 above,

3- It has no purpose. Tarn posited sweeps in clusters by analogy with his con-
ception of a trireme as having, like a Venetian a zenzile galley (cf. 53-54 above), its
oarsmen in clusters of three. Clusters of r-man oars make excellent sense—the men
can thereby be seated all along the same bench. Clusters of multiple-rower sweeps
make no sense whatsoever, and this is why there is no demonstrable instance of
them in the history of oared warships. There is nothing 1o be gained by putting
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In tackling the problem, the best starting point is the “forty,” the
showpiece launched by Ptolemy IV, because its specifications, being

so utterly extraordinary, became public knowledge and were re-
corded and have come down to us:*

cubits  feet

length 280 420
beam 38 57
height from waterline

to tip of stern 53 79V,
height from waterline to

tip of prow 48 a2
draft (when empty)*® under 4 6

two or three great sweeps close together; indeed, they are far more effective spread
evenly apart (cf, e.g., Anderson 30).

The only other solution offered has involved the push-pull system (e.g., Anderson
29; cf. Morrison, “Trireme” 43). On such a system, see note 43 above,

Bauer, who realized that Greek galleys never had more than three superimposed
banks (462), and who was aware that the largest-sized oar one should reckon on
is an 8-man oar (464), could only offer the desperate solution of assuming tour
superimposed banks for the “thirty” and five for the “forty” (464).

4T Athenaeus 5.203e-204b: Thv regowpaxortipy valv kareoxebuser & D\crdrop T
Kfjkos Exouoay Suakoolwy dySodrovra wnydr, dkTd 8¢ kal TpidkovTa dwd mwapsbov éml
wdpodow, tibos 8¢ Ews drpooTollov recoapdrorta dkTds Xy, dwd 8¢ 7Oy wpuurnTIKEY
dephdorwy éri 7o 17 Gahdooy wépos abris Tpeis mpds 7ols wevrikovra wixes, wpddhia &
elxe Térrapa Tpwkovramiyy, kdwas 5@ Opavirikes Skrd kal Tpdrorra wyxdy Tas
peyloras, ab 8w 78 péhuBdor ¥xew év Tois dyxerpidlos kal yeyovdvar May efow Bapelat
kard Ty {hywaw ebipes wipyor émi Ths xpelas. dlmpywpos & éyeybver xal Slwpuuvos
«kal éufioha elxer érrd- Tolrwy & wdy Jyoluevor, T4 & UmooTé\hovTa, Tivd 8¢ katd Tas
érwribas - brofdpara 8¢ ENdpfave dddexa- itakoaluwr & Ay EkagToy wyx@y . . . yevoudvys
8¢ dyameipas édéfaro épéras mhelovs 7Gv Terpakiwoyihiwy, els B2 Tas Urypeclas Terpa-
koolovs « els 8¢ T8 xardoTpwpa émiBdras Tpryx\lovs dwoblovras Ekardy wal TEPTIHKOVTL
“The ‘forty’ was built by Philopator [Prolemy 1V, 221.203 B.C.]. It was 280 cubits
long, 38 from gangway to gangway, and 48 high to the prow-ornament [akrosto-
lon]. From the stern-ornament [aphlaston] to the part where the ship entered the
water was 53. It had four steering oars that were 30 long, and thranite oars—the
longest aboard—that were 38; these, by virtue of having lead in the handles and
being heavily weighted inboard, because of their balance were very easy to use. It
was double-prowed and double-sterned, and had seven rams., Of these, one was the
chief ram and the others subordinate, and, [of the latter], certain were on the out-
rigger checks. It had 12 horizontal undergirds, each 600 cubits. . . . During a trial

run it took aboard over 4,000 oarsmen and 400 other crewmen and, on the deck,
2,850 marines.”

L

8 Athenaeus 5.204¢: Tobs fepeNlovs karwkoSbunoe Alfw oreped wpds wévTe whxels T
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steering oars (4) 30 45 long
thranite oars (the long-

est aboard) 38 57 long

personnel

oarsinen 4,000
officers, ratings,

deckhands 400

marines 2,350

To the above must be added the vital piece of information that the
ship was “double-prowed” and “double-sterned.” '

The mention of thranite oars implies the existence of zygite and
thalamite; the ship, in other words, was an overblown trircxlne. Hc?w—
ever, if we attempt to distribute 40 rowers over a thranlte‘zyg{te—
thalamite set, we immediately run into an impasse. We are specifi-
cally told that the thranite oars were the longest; each, therefore,
would have to accommodate at least 14 of the 40. We are furt?ner
specifically told what the length was, namely 57 feet, and the writer
clearly conveys the impression that he felt this to be a truly remark-
able size. Yet a 5p-foot oar, which would permit an inboard length
of no more than 19 feet, will barely accommodate 10 rowers, to say
nothing of 14. As a matter of fact, it is not too much longer than
the oars that were handled by 6 or 7 men in the galleys of the seven-
teenth and eighteenth centuries.”

g & rolrwy Pdhayvas émkapolas xkard whdros THs Tddpov Subsas aqupexels
f—:f::’:'.-r;;ivsea;s Bébos wamr drohecroboas “He set up 2 't:ot’tom stratum tl:af hard rot;:llz
[along the launching canal] at a depth of 5'cub1ts 7 /1 1. Transvcrscly :}1lcrma]s-l e
whole length of this [bottom stratum], running tl}:s width of the can:; , he p Ir
a line of rollers, leaving a depth of 4 cubits [6'].” The rollers, there ore,l wezi .
cubit in diameter, and the vessel's draft when empty—presumably when a.unh e
the hull was but a shell—was about 6 feet. Its loaded draft, of course, m}ilst ave
been a good deal more. The steering oars were 45 feet ‘long; assurnﬁngdt Ezy w;re
carried at a 45° angle and Ill-ijd Enc-c;hlrfd the;u‘ tll:ngth immersed, the draft when

in the neighborhood of 12 feet. )
Ioige'i‘ih‘:({)ili'li::n oar on agFrcnch galley was ca. IlI.83 m. long (38%"), of “fh];h
ca. 8 m. (26%') was outboard (la Roérie, op. ait. note 42.abovc, 1, 'nz)(,i tle
six- or seven-man oar was 2z m. (6%) longer, or 1383 m. in all (Jurien de la

109



CHAPTER SIX

There is yet another impasse. We are told that the ship had 2,850
marines and 400 deckhands, officers, ratings and the like. The fight-
ing deck, which covered more or less the part of the hull given over
to the rowers, would provide a surface of, say, 350" x 70" (overall
length of 420, less %0 to allow for the projections at bow and stern;
breadth of 57, plus the lateral projection of the outrigger on ecither
side). Such a surface would accommodate 3,250 persons only if they
were lined up as if on parade—30 men abreast in lines three feet
behind each other—with no room at all for maneuvering the men
and certainly none for the operation of catapults. Yet the whole
point of this ship, as of any supergalley, was to plow into clusters
of smaller craft with its catapults volleying stones and darts, its
archers firing arrows, and boarding parties readying at given points
to hurl grapnels and eventually leap.

All who have studied this vessel have, to my mind, overlooked a
clue of the highest importance: that it was “double-prowed” and
“double-sterned.” This is sometimes interpreted to mean that the
ship was double-ended like a canoe, so it could be rowed in either
direction without having to have its huge bulk turned all around.®®
However, such an interpretation not only mistakenly takes “double-
prowed and double-sterned” to mean “double-ended,” but completely
overlooks the features that very definitely distinguish the two ends:
the prow was marked by the akrostolion, and the stern by the aphlas-
ton; the latter was, as traditional on Greek ships, somewhat the
higher; and there was but a single principal ram at the prow, whereas
a double-ended ship would have one at each end. In a word, we are
dealing with a mammoth version of what today is called a catamaran

Gravi.ére, Les derniers jours de la marine @ rames, Paris 1885, p. 190). Smith (201)
ﬁm]mons that a 57-foot oar is not much longer than those used on the galleys of
alta.

° Smith 200, Torr 74. The author of the description of the “forty” goes on to
tell of Philopator’s vast river barge (cf. Fourteen, note 67). This o he charac-
terizes as “double-prowed and double-sterned” (Athenaeus 5.204¢), and the details
that' follow show clearly that the two ends were distinct, Tarn was aware of the
special nature of the “forty’s” hull (“Warship” 143, note; Hell. Deu...141-42), but
failed to appreciate its significance for the rowing arrangements. ’
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(Figs. 112-113). There were two hulls, each 53 cubits wide—the
specifications include four steering oars, so each hull had the cus-
tomary pair, one to port and one to starboard. A vast platform—
sufficient to accommodate the mass of marines and hands—must have
yoked the two hulls. Now, if we assume that both sides of both hulls
were supplied with oars—and the two hulls need be only 30-0dd
feet apart (Fig. 112) to enable the inner oars to work freely—a
feasible system of oarage emerges. There was a total of 4,000 oars-
men. This would mean 2,000 in each hull, or 1,000 a side. The vessel
was 420 feet long, which would allow ample space for 50 multiple-
rower sweeps (Fig. 113)." And, with not 40 men but only 20 to
distribute over a thranite-zygite-thalamite set (50 x 20 = 1,000),
there are a number of workable alternatives. The best would be to
assign 8 men apiece to the thranite oars; this would observe the
limit of men per oar attested in the seventeenth and eighteenth cen-
turies, and is just about the right number for a 57-foot oar. Then 7
could be put on the zygite, and 5 on the thalamite. Other arrange-
ments are equally possible. The essential point is to recognize that

" we are dealing with a double-hulled vessel. Once this is done, every-

thing falls into place. We are enabled to reconstruct a fighting craft
which provides the proper deck space for the huge number of ma-
rines reported as well as a stable platform for them and the catapult
battery to operate from; and, by assuming there were rowers on
both sides of each hull, we arrive at a system of oarage that is well
within the bounds of credibility and squares in every respect with
the evidence.

It may be objected that such a vessel is structurally impossible or
that oarsmen could never be taught to row with the precision that
those on the interior benches would have to have. For any con-

51 On galeasses of the 17th century, which could run to eight men per oar (see
note 20 above), the distance from thole to thole was 1.95 m. (ca. 5' ¢”); see Jal,
Flotte 197.

Figs. 112 and 113 reconstruct this overblown trireme with an outrigger for the

thranite oars. A reconstruction with oar-box for all banks (see 118 below) could
probably be worked out as well.
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vinced by such arguments, I have an alternative theory to offer: that
the “forty” was a catamaran with the hulls side by side, like two
ships lashed together, and that the interior benches were fully
manned by rowers who had no oars but were stationed there to serve
as a spare crew. The exterior oarsmen would drive the vessel up
to the field of action, and the fresh crew would take over as soon
as battle was to be joined; in this way, a lumbering catamaran had
a chance of keeping up with its more agile adversaries. The deck of
such a craft would still be ample enough to accommodate the 3,250
marines and nonrowing personnel,

Since Ptolemy IV was no innovator but merely a builder of show-
pieces, there is no reason to credit him with the design of the cata-
maran supergalley. It is far easier to assume that examples were
right under his eyes—in Ptolemy II’s “twenty” and two “thirties.”
If we try to explain these as single-hulled ships, we run into the same
impasse we did with the “forty”: a three-banked “thirty” would
have to have at least 11 men on its thranite oars—yet these oars were
presumably even shorter than the 57-foot sweeps singled out for men-
tion in the description of its much larger successor. Assume, how-
ever, that it was double-hulled with rowers to port and starboard
of each hull, and all becomes easy: we need distribute only 15 men
over a thranite-zygite-thalamite set; it might even have been two-
banked, with 8 men on each upper oar and 7 on each lower. Simi-

larly with the “twenty”; that might well have been a two-banked
catamaran with 5 men to each oar.

Trere remain but two more of these largest of all ancient galleys
to discuss.

The first is the Leontophoros, the ship “remarkable for its size
and beauty” that Lysimachus built to meet the challenge of De-
metrius’ fleet led by a “fifteen” and a “sixteen.”®® The only detail we

%2 Memnon 13 = Jacoby, FGH no. 434, 8.5, vol. 11 B, p. 344: dkripns pla 4 Aeor-

Todpos kahovuévy, peyéfovs Evexa kal kdANovs fikovoa els faiua- dv TalEg-ydp éxardy
Hév dvBpes Exaoror oToixov #perrov, ds dxraxorlovs éx Barépov pépovs yevéabas, &f
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have is the size of the crew—but it is enough to put us on the right
track: “In each file, 100 men rowed so that there were 800 in cach
part [of the two parts], 1,600 in both; those assigned to fight from
the decks [totalled] 1,200; and [there were] 2 helmsmen.” Nobody
has so far made any sense of any of the figures reported for this ship.
It was an “eight,” yet it could lock horns with a “sixteen.” A con-
temporary “five” carried a maximum of 300 rowers, any ordinary
“cight” would presumably carry only proportionately more, say 500
or so—yet this “eight” had 1,600, fully two-fifths of the number car-
ried by the mammoth “forty.” A contemporary “five” carried 120
marines,” yet this “eight” had 1,200, fully two-fifths of the number
carried by the “forty.” And the arrangement of the rowers as de-
scribed seems incomprehensible.™

The significant hint lies in the way the totals are far more closely
related to a “forty” than to any ordinary “cight.” If we assume that
this vesscl, too, was built as a catamaran, everything falls perfectly
into place. There were two helmsmen—naturally, one for each hull.
There were 1,200 marines—far too many for the fighting deck of
even the biggest ordinary polyreme, but easily accommodated on a
spacious platform yoking two hulls. And, if we assume that there
were two banks of 4-man oars—a legitimate arrangement for an
“cight"—and 50 oars in each bank, the arrangements cease being in-
comprehensible and work out exactly:

a) “In each file 100 men rowed”—i.e., taking a bird’s-eye view of

dnarépuwy 8¢ xiMovs kal éfaroglovs- ol 8¢ dwd Tdy raracTpwudTwr pexnodueror x Ao
kal iakdoior kal kvBepriitac 8bo.

53 For the crew and marines of a quinquereme, see Polybius 1.26.7, cited in
note 41 above.

54 Jal (Flotte 195-96) decided that cither Memnon had made a mistake or the
Byzantine encyclopedist, who has preserved his words for us, somehow made altera-
tions as he copied. Tarn originally did not attempt to extract sense from the pas-
sage: “whatever Memnon'’s description exactly means” was his earliest comment
(“Warship” 208, note 93; cf. “Ded. Ship” 2r1)., Ultimately he decided it was a
“sixteen” which Memnon had misreported as an “eight” (Hell. Der. 136-37, 141).
This hardly helps, since it explains neither the rowing arrangements as described
nor the extraordinarily high number of marines. The same objections can be made
to Anderson’s suggestion (29) of an “eight” in three levels,

113

i
¢
!




CHAPTER SIX

each hull, in each bank there were 50 carsmen in the file near-
est the port tholes, and another 50 nearest the starboard, for a
total of 1oo; similarly for the file of rowers one inboard from
the tholes, and so on. If we translate this Greek phrase into
the terminology of seventeenth and eighteenth century gal-
leys, we would say that each bank of each hull had 100 zoga-
vanti, 100 posticci, 100 terzaroli, 100 quartaroli’®

b) “so that there were 8co in each part (of the two parts)”—i.c.,
in each of the two hulls (the Greek word used is meros “part,”
and not zoichos “ship’s side”). Reverting to the terminology of
the seventeenth and eighteenth centuries, there were, including
both walls of a hull, 200 vogavanti, 200 posticci, 200 terzaroli,
and 200 guartaroli for a total of 8co.

¢) “1,600 in both”"—i.c., the two hulls together give a grand total
of 1,600.

Many years ago, Tarn characterized the Leontopﬁom; as a “new
or abnormal development of some sort,”*® a judgment I repeated
at the beginning of this section when I pointed out that this ship
gave every indication of signalizing some radical new turn in naval
architecture. The new turn, I suggest, was the debut of the cata-
maran supergalley.

It is not hard to imagine where the idea originated. From the
fifth century B.c. on, and no doubt even earlier, commanders often,
for one reason or another, lashed two vessels together.”” It simply

58 The Greek word for “fle” is stoichos and the Latin versus (see Livy, cited in
note 10 above and in App. 2, note 12). Thus, Aristides (Or. 25 [43].4), in recalling
the naval glories of Rhodes, says that in her harbor “it was possible , . . to see war-
ships [#riereis] of two banks [dikrozoi] and of three banks [trikrofoi] and up to
seven and nine files [stoichoi]™ (Tpuhpess B¢ . . . Umfpxev 1Beiv Sipbrovs kal Tpicpbrous
xal els érrd xal els évwda orolyous). In a ship with, say, seven files, the seven men
in each rank would be distributed over one, two, or three benches, depending upon
whether the ship was single-, double-, or triple-banked. -

56 “Ded, Ship™ 211,

57 Polyaenus gives three instances in which commanders lashed galleys in pairs
and raised but one sail on each pair to trick the enemy into mistaking the size of
the force by half: Thrasylus at the end of the sth s.c. (r.47), Chabrias in the first
half of the 4th (3.11.3), Diotimus in the 4th (5.22.2). Marcellus used quinqueremes
yoked in pairs at the siege of Syracuse (Polybius 8.4[6].2 = Livy 24.34.677).
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remained for some imaginative officer or shipwright to conceive
of yoking a pair permanently, either side against side or far enough
apart so that the inner oars could still be used. The credit, it would
seem, does not go to the great innovator, Demetrius; though we
cannot be sure, one gets the feeling that his mightest effort, the
“sixteen,” was single-hulled. The Leontophoros was built in a ship-
yard of Heracleia on the Black Sea, probably at the orders of De-
metrius’ bitter enemy, Lysimachus; perhaps one of his admirals
deserves the credit or some anonymous naval architect of Heracleia.

If the first great catamaran galley was launched ca. 280 B.c., then
such ships stayed in use at least down to the time of Ptolemy IV
(221-203 B.c.), the builder of the “forty.” In other words, they should
not have been unique rarities, and there is some evidence to confirm
this.®®

The last ship we have to deal with is the galley designed by An-
tigonus Gonatas, Demetrius’ son, that led his fleet to victory over
Ptolemy II, whose aggregation included units up to a “fifteen” and
very likely the Leontophoros as well. Gonatas’ vessel seems to be
identical with one described by Pausanias as having “as many as
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nine rowers from the decks”® and by Pollux as being #riarmenos,’

which should mean “three-masted” but in this case may mean “three-
leveled.”® It somehow must have gone the father’s “sixteen” one
better. If we assume that the latter had two banks of eight-man
oars, then the son’s improvement may have been the addition of
some provisional nine-man sweeps worked from the fighting deck.

58 Homer attributes to Nestor a very specia! bowl for mixing wine, one with a
set of two handles parallel to each other, on either side; see I/. 11.632-37 and the
explanation, derived from Aristarchus, in the scholium to 11.632. Now, Athenaeus
describes it (11.489b) as a bowl “with handles set alongside each other, just like
the ships that have double prows” (wapakewévws Exovra T4 dra, rxafdmrep al Slwpypoc
T vedv). Obviously such ships must have been familiar enough to his readers to
enable him to use them in a simile, °

59 See App. 2, notes 14 and 15.

80 Pollux 1.82: 'Awrrcyérov Tpudpperos, Tarn argues convincingly (“Ded. Ship” 209-
210) that this Antigonus can only be Gonatas.

1 For triarmenos “three-masted,” see ELEVEN, notes 74, 75. Anderson (28) has
suggested that it be taken to mean “three-leveled” here,
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SHIPSIN SECTIONS FOR TRANSPORT

ARRIAN reports (Anab. 7.19.3) that, of the fleet ‘Alexander collected
at Babylon, “a part had been brought from Phoenicia, namely 2 quin-
queremes from the Phoenician navy, 3 quadriremes, 12 triremes, and up
to 30 triaconters; these, cut up into sections, were transported from Phoe-
nicia to Thapsacus on the Euphrates and there reassembled” (1o 8¢ é
Dowikns dvakexopiopévoy, mevripes pév §do Tév ek Dowikwy, TETPPELS
8¢ Tpels, Tpuipers 8¢ 8cdbSexa, Tprakovrépovs 8¢ é¢ Tpudrkovra® Tavras
Ewwrpnbeioas komoabijvaL émi 1o Edppdryy moraudy ik Dowikns és
Odiaxov wéhw, éxel 8¢ Evvmnxbeloas adfis). The story is repeated by
Strabo (16.741) and by Quintus Curtius (10.1.19), who typically inflates
the contingent into a fleet of 700 “sevens” (cf. Tarn, “Warship” 150).

According to Arrian (A4nab. 5.85), the fleet of small craft and tria-
conters Alexander had on the Hydaspes had also been brought overland,
from the Indus: “The ships were cut up into sections and transported to
him, the shorter divided into two sections, the triaconters into three; the
sections, loaded on yoked teams, were carried up to the bank of the
Hydaspes. There the craft were reassembled” (kai Evveruifin e 7o whoia
Kal éxoploty aird, Soa uév Bpaxirepa Sixf Sarumbévra, ai Tprard-
Topot 8¢ Tpuxi érpifnaav, kal Td Tudpara émt Levydv Suekoutotin Eore
émi Ty Sx0nv 700 “Tddomov* kaxel Evpmnxfev 15 vavrudy adbis).t

The technique of transporting ships in sections was long known in the
East. Ramses III in the 12th s.c. had ships so moved from Coptos to the
Red Sea” The legendary Semiramis, according to Diodorus (2.16.6, ip e
summoned shipwrights from Syria and Cyprus and other maritime areas,
had them build collapsible river craft, and furnished camels to transport
2,000 of these. And, just this past century, Muhammed Ali had a small
fleet built at Alexandria and conveyed in sections down the Nile to Cairo
and from there on camels to Suez.?

*It is hard to see how triaconters could be divided into just three sections, even
though Alexander’s, being two-banked (dikrotoi, Arrian, Anab. 6.5.2; for the
demonstration that this term can apply only to the triaconters, see Tarn, “Warship”
144-45), were short, compact vessels (perhaps 45' long; see 56 above). Arrian,
however, is a trustworthy historian, and in this case he is following the account of
Aristobulus, an eye witness, Larger craft, of course, must have been divided up
into a great many sections.

2R. Faulkner in CAH u* (1666), Chapter xxi1, section Xiiigm=

8 See P. Newberry, “Notes on Seagoing Ships,” JEA 28 (1942) 64-66.
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THE NAVAL ARMS RACE,
315-ca. 250 B.C.

W. W. Tarx devoted a number of studies* to the history of naval
construction in this period, exercising much ingenuity in an attempt to
extract a coherent story from the details reported chiefly by Diodorus
and Plutarch.

It had taken perhaps half a century to go from a “four” to a “six,” and
well over a quarter of a century from a “six” to a “seven.” With the intro-
duction of the “seven,” the pace of development quickened dramatically.
In but 25 years or so, the gamut was run from a “seven” to a “sixteen,”
thanks to the drive, inventiveness, and daring of Demetrius the Besieger
of Cities. The first mention of “sevens” occurs in connection with the
ambitious naval program that he and his father Antigonus inaugurated
in 315. When Demetrius fought the Battle of Salamis (the Salamis on
Cyprus) in 306 with the fleet so created, he had 10 “sixes” and 7 “se:vens,’j2
while his opponent, Ptolemy I, had nothing larger than “fives”;* Demetri-
us’ flagship was a “seven,” since this type was the biggest under his com-
mand.* There is one problem, however. Diodorus, who reports the above,
in listing the ships Antigonus had put on the stocks in 315 includes 3
“nines” and 10 “tens.”® Where were these in 306 if the largest Demetrius
used then were “sevens”? Tarn suggests that Diodorus’ mention of “nines”
and “tens” at this early date is a mistake.® If not, we must assume that
Demetrius for some reason did not take them into action; possibly, since
the enemy had nothing larger than “fives,” he felt the “sixes” and “sevens”

1 “The Greek Warship,” JHS 25 (1905) 137-56, 204-18; “The Dedicated Ship of
Antigonus Gonatas,” JHS 30 (1910) 209-22; “Alexander’s Plans,” JHS 59 (1939)
124-35; Hellenistic Military and Naval Developments (Cambridge 1.950) J2047.

2 Diodorus 20.50.3: érripers émrd ®owlkwy . . . éifpeis Béxa “y Phoenician ‘sevens
... 10 ‘sixes””

3 Diodorus 20.49.2: of Ptolemy’s ships, “the biggest was a ‘five,’ the smallest a
‘four’” (dir % peylory wevripns, 3 § Eaxiory TeTphpns). o

4 Diodorus 20.50.2: Totrwy § foar al péywrac uév érrhpes “Of LhEsc [sh}ps in his
fleet], the biggest were ‘sevens’”; 20.52.1: Aquifrpios drywricato Tis éwripous é”'f'
BeByrds érl v wpiury “Demetrius fought, taking his stand on the poop of his
‘seven.”” ’ ‘ ‘

5 Diodorus 19.62.8: the total agglomeration included “go ‘fours, 0 ﬁycs, 3
‘nines,’ 10 ‘tens,” 30 aphracts” (Terphipeis pév évverdrovra, merrfpers 8¢ Séka, drfpes 5
Tpeis, Senfpets 8¢ éka, dparror B¢ TpidrorTa).

8 “Alexander’s Plans” 127
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were all he needed and preferred to mass his manpower on them rather
than spread it thin on the bigger units.

The “nines” and “tens” that Diodorus mentions certainly came into be-
ing before 301 .c., because, by that time, Demetrius’ fleet included an
“eleven™ and a “thirteen.”® In 288 he raised the ante even further and
launched the greatest ships he was to design, a “fifteen” and a “sixteen,”
both being vessels that were remarkable, considering their size, for their
beauty and efficiency.” His bitter enemy, Lysimachus, had earlier requested
and obtained permission to attend a naval review of Demetrius’ growing
aggregation,’ and, about the time that Demetrius had added his two
mightiest, Lysimachus was ready with an answer—the Leontophoros, a
ship, equally remarkable for beauty and size; it is called an “dipht
but it obviously must have been an “eight” of a type that was a match for

7 Theophrastus, Hist, Plant. 5.8.1: piixos pév fiv vdv els mHw &vdexipn The Anunrplov
Tunfévrar Tpwxadekadpyvior “The timber cut for Demetrius’ ‘eleven’ [hendekeres]
was in 13-orguia [= about 75'] lengths.” The building of an “eleven” would nat.
urally have preceded a “thirteen.”

8 Plutarch, Denms. 31.1: after the defeat at Ipsus (301 B.c.), Demetrius demanded
from Athens, and got back, the ships he had left there “which included the ‘thirteen’
(év als F¥ xai % Tpwkadexrpns). It was his Aagship at the time; e.g., he once “enter-
tained Seleucus on the ‘thirteen’” (éreivor [Seleucus] & 4 mpiokardexfper Sebduevos
Plutarch, Dem. 32.2).

® Plutarch, Derm. 43.4-5: obdels yap elber dvbpdimwn obre wevrexadexsipy vady wpéTepor
olire ékxaudexiipn “No mortal had ever before seen either a “fifteen’ or a ‘sixteen,”” . . .
TEY . . . vedv ovk fr Td kaldy dvaydrwroy, 008t T TepiTTd THs KeTackevis dmrearepolivro
v xpelav, dAA& T6 Tdyos kal 7d Epyor dliofearérepor Tob peydbovs wapeiyor “The
beauty of the ships was by no means neglected, nor did they lose in effectiveness
because of the vast scale of their construction. As a matter of fact, they had a speed
and maneuverability more remarkable than their size.” Cf. Dem. 20, cited in the
following note.

10 Plutarch, Dem. 20.4: Avolpaxos ubv . . . érepye mapakahdy émdeifar . . . Tds vajs
wheoloas - émbelfavTos 5¢ favudoas drife “Lysimachus . . . wrote to him, requesting
that he show him . . . his ships under way. Demetrius did, and Lysimachus went
off in amazement.” Tarn (“Ded. Ship” 211, note 15) suggests this took place ca.
300 B.C., when Demetrius’ biggest was a “thirteen.”

 See Six, note 52. There is no certainty about the origin of this ship. All we
know for sure is that the city of Heracleia (on the Black Sea) supplied it for
Ptolemy Keraunos™ fleet in 280 n.c. (cf. note 13 below). Tarn attributed its building
to Lysimachus (“Warship” 208, note 93) on the basis of its name, the lion being
Lysimachus’ special symbol (cf. Tarn, Antigonos Gonatas, Oxford 1913, p. 131). The
suggestion has much to be said for it, since a ship of such size has no place in a
city-state fleet, nor could it be paid for out of a city-state treasury, Lysimachus might
very well have had it built in one of Heracleia's shipyards; the city was within casy
reach of good shipbuilding timber (E. Semple, The Geography of the Mediterrancan
Region, New York 1931, pp. 273-74). -
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a “sixteen.”* This superdreadnought led the Ptolemaic navy to victory
over Antigonus Gonatas in 280 8.c.** Gonatas took almost two dozen years
to prepare for revenge and achieved it at the Battle of Cos, probably ca.
258 B.c,, in which he utterly routed Ptolemy II, largely through the help
of a superdreadnought of his design which he then dedicated to Apollo,**
almost certainly at the sanctuary on Delos.*® This ship must have been
at least as powerful as, and very likely more powerful than, the Leonzo-
phoros. Prolemy, with Egypt’s vast wealth behind him, put an end to the

2] take this vessel to be a double-hulled “cight” and, in that way, the equal of a
“sixteen”; see 112-14 above. Tarn’s first idea was that it was “a new or abnormal de-
velopment of some sort” (“Ded. Ship” 211), but afterward he changed his mind
(Hell. Dev. 133, 135) and argued that it was really a “sixteen”—and indeed the
very same one as that built by Demetrius, the fortunes of war having put it in
Lysimachus’ hands. This is impossible: Demetrius’ ship was built either at Athens,
Corinth, Chalcis, or near Pella (Plutarch, Dem. 43.3: [of the fleet that included
the “sixteen”] ras utv & Herpasel Tpémess era, vas 6¢ &y Koplvdy, vas 3¢ év Xahkidey
Tds 8¢ mepl IIéAhar “Some keels he had laid at Athens, some at Corinth, some at
Chalcis, and some near Pella”), whereas one of the known facts about Lysimachus’
ship is that it came from, or was built at, Heracleia (sec previous note), which
Lysimachus then ruled. For ordinary “eights,” see, e.g., Polybius 16.3.2,

We can trace some of the subsequent history of Demetrius’ last two great ships,
After Demetrius’ downfall in 285 s.c, Prwolemy I presumably got the “fifteen”
and “sixteen” (cf. Tarn in CAH vir 92) and may have dedicated the “fifteen” to
Apollo of Delos (Tarn, BCH 46, 1922, pp. 473-75). The “sixteen” probably was re-
captured by Antigonus Gonatas at his victory over Ptolemy off Cos in 258 (Tarn’s
suggestions in Hell. Dev. 133, note 5, are pure guesswork), since it was still in
Macedon’s navy in 197 B.c.; by then it was so old and antiquated that Rome, after
the victory over Philip V, had no hesitation in letting him keep it (see Six, note
10). Eventually, after 167 B.c., Aemilius Paulus took the old battlewagon to Rome
and sailed up the Tiber in triumph on it (Livy 45.35.3: Paslus . . regia nave in-
gentis magnitudinis, quam sedecim versus remorum agebant . . ., adverso Tibers
ad urbem est subvectus “Paulus . . , was carried to Rome right up the Tiber , . .
on the king’s personal ship, an enormous vessel powered by 16 files of oarsmen™).

2 Memnon, frg. 13 = Jacoby, FGH no. 434, 8.6: abriv 8¢ ré» ‘Hpaxhewrlbuy 76
éalperov Ipepev ) Aeovrogpépos dxripns “And of these ships from Heracleia, it was
the ‘eight,’ the Leontophoros, that distinguished itself,”

* Athenaeus 5.209e: "Avrrvyévou lepdr Tpuhpy, i Evlxnae Tods Irokepalov arparyyods
mepl AeikoMay 7ijs Koas éredy xal 7§ "AméMhwre airyy dvénrer “the sacred trireme
of Antigonus with which he defeated Ptolemy’s admirals off Leucolla in Cos, when
he vowed the ship to Apolle.” Tarn is certainly right in arguing (“Ded. Ship” 212-
15) that the sanctuary which received the offering was the one on Delos, the island
in the very center of the waters where the great naval struggles were taking place.

8 Tarn is probably right in identifying (“Ded. Ship” 216-18) this “sacred tri-
reme” of Antigonus with the one at Delos reported by Pausanias 1.29.1: 7é 8¢ é»
Adhg wholor 00déra ww wikioarre olda, kabikow ds dvvéa épéras dmd Ty karaorpupdrwy
“I know that nobody ever conquered the ship in Delos, having as many as nine
rowers from the decks” On the meaning of the last phrase and the size of this
ship, see 115 above.
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race by outclassing all rivals once and for all with the launching of a
“twenty” and two “thirties.” His flect at its most powerful, the mightiest
the ancient world was to know, included

17 “fives” 30 “nines” 4 “thirteens”
5 “sixes” 14 “elevens” 1 “twenty”
37 “sevens” 2 “twelves” 2 “thirties”

Although the list is given in a secondary source,*® there is no reason to
question its trustworthiness, particularly since the existence of the “twenty”
and “thirty” and other units have been confirmed by contemporary docu-
ments."” It must represent the navy toward the end of Ptolemy II’s reign
(he died in 246). Earlier the fleet included at least one “ten,”® Demetrius’
“fifteen,” which may have been taken out of service to be dedicated to Apol-
lo of Delos, and Demetrius’ “sixteen,” which was probably lost to An-
tigonus Gonatas at the Battle of Cos.** Why “tens” were abandoned as a
class we cannot say. The “fifteen” and the “sixteen” needed no replacing
now that the fleet boasted a “twenty” and two “thirties.”

When Ptolemy IV built a “forty,” the race had already run its course;
the ship was intended only as a showpiece.?

18 Athenaeus 5.203d.

1T OGIS 39: a base of a statue found in the sanctuary of Aphrodite at Paphos
inscribed [B]aedhebs Mrokepaios [Mupy] orénmy Zdyros, dpxirexTorfo [avra] Thr Tpa-
xovriipy kal elk[oofpn] “King Prolemy for Pyrgoteles [or Ergoteles], son of Zoés,
builder of the ‘thirty’ and ‘twenty.”” Two of Ptolemy’s supergalleys are mentioned
in papyri. The first occurrence, of a “nine” in the abbreviated form i ¢ (P.
Cairo Zen. 59036 = Select Papyri 11 410.21, 257 g.c, cited in THIRTEEN, note 2g),
was for so long the only one that the editor was not fully convinced he had read
the abbreviation correctly, and it is still sometimes queried (e.g., W. Peremans and
E. Van't Dack, Prosopographia Ptolemaica v, Louvain 1963, no. 13800). But now
we can add two more: Sammelb. o780, mid-3rd B.c., is a letter from someone angling
for the job of skewophylax, guard of gear and stores, aboard a *nine” (this time
spelled out in full), and P. Col. Zen. 63, 257 B.c., an account of miscellancous ex.
penditures, lists (recto, col. 11, lines 2-3) a loan to the captain of a “ten” (also spelled
out in full).

18 See the previous note,

1% See note 12 above.

20 Plutarch, Dem. 43.5: féav péimy éxeivy mapéaxe. kal pirpdy Bgov Sagpépovoa rdv
kovlpwy olkodopnudrwy, pavivar wpbs érideiv, ob ypelav, dmiopards kal Suaépyws
éxwnidn “This ship [the “forty”] was only for show, Hardly differing from buildings
that are fixed on the ground, it moved unsteadily and with difficulty, to make ap.
pearance for display, not use.”
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The Roman Imperial and

Byzantine Navies

I THE ROMAN IMPERIAL NAVY

Acrium wrote finis to the formal sea battle for over 300 years.
Octavian, who had matched “sixes” against Antony’s “tens”
and won, not only had firsthand experience of the effectivencss of
light units, but also the historical vision to discern that, with no rival
naval power on the horizon, Rome’s chief task on the water was anti-
piracy control, communications, transport. So, when he founded the
navy that was to serve the empire for the next three centuries, he
gave priority to speed and maneuverability over weight and, in the
interests of efficiency, limited and standardized the units. There was
a single “six,” the flagship of the main squadron based at Misenum.
There were perhaps two “fives” and a fair number of “fours.” But
the standard units were the trireme for the major Italian fleets' and
the destroyerlike liburnian for the provincial fleets.?
The liburnian® was a fast, two-banked galley* adapted from a craft
developed among the Liburnians, piratical-minded dwellers of the
*We know the names of 1 “six,” 1 “five,” g9 “fours,” 52 triremes, and 13 libur.
nians belonging to the fleet at Misenurn, and 2 “fives,” 7 “fours,” 22 triremes, and 2
liburnians belonging to the fleet at Ravenna; cf. Kienast 120, note 153a. These
figures, it must be remembered, refer to names that happen to occur on tombstones
and are in no sense an indication of the strength of the fleets at any given moment,
Thus I suspect that the Ravenna fleet had only one “five” at a time to serve as
Hagship, even though two differently named ships of that size are recorded.

2E.g., only liburnians have been attested in the Alexandrian flotilla; see FirTeEN,
note 57. :

8On the liburnian, see the exhaustive article by 8. Panciera, “Liburna,” Epi.
graphica 18 (1956) 13056, and his entry Liburna in Dizionario epigrafico di an-
tichitd romane, sv. (1958).

*Lucan 3.534: ordine contentae gemino . . ., liburnae “the liburnians, content with
twin banks”; Appian, Ill, 3: "Pwpaio 78 rolga kai étéa 8lxpora AcSupriSas mwpoo-

ayopeboverr “The Romans call their fast open double-banked ships [dikrota] ‘li-
burnians.’ *
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Dalmatian coast and its offshore islands. We know that in the third
and second centuries B.c. these people were using lemboi, that some
of these were pressed into Rome’s service, and that at least one model
of lembos had two levels of oarsmen (126 above). All this makes
a strong case for there being a connection between the lembos and
ltburnian. There were, as noted above, many kinds of leméboi; no
doubt the liburnian was the one that the Romans found particularly
useful for their purposes. The earliest certain mention of liburnians
is at the Battle of Naulochus in 36 B.c.,” but there is no reason why
they could not have been in use long before.

As just mentioned, the Imperial navy included only liburnians,
triremes, quadriremes, and quinqueremes and one “six.” The light
units that Roman writers refer to as biremes must therefore be li-
burnians.® On Trajan’s column are pictured numerous galleys with
two banks (upper ship in Fig. 127, lower in 128). These cannot be
two-level “fours,” “fives,” or “sixes” because, for one, the artist specifi-
cally shows but one man to each oar, and, for another, in several
scenes the vessels are portrayed on the Danube,” a locale where such
heavy units have no place. They therefore can only be liburnians. As
shown in these reliefs, the liburnian is a small, aphract galley with no
outrigger; the upper oars are worked through a latticed bulwark and
the lower through ports just below the gunwale.®

5 Augustus put his flag aboard a liburnian (Appian, Bell. Civ. 5.111).

® Roman writers consistently use layman’s language when referring to warships
instead of naval jargon, diremis for liburna being but one example. They almost
always speak of triremes, quadriremes, and quinqueremes, whereas the official terms
were trieres (CIL vI 1063.17, 3005, 32771; IX 41, 43), quadrieres (CIL vi 1063.15,
AE 1927.3), and penteres (CPL 193). Cf. the use of fetreris in the caption in Fig.
126.

"E.g, K. Lehmann-Hartleben, Dic Trajanssiule (Berlin 1926) pl. 19, no. 34,
and pl. 24, nos. 46/47.

8 A glass vessel, found in Afghanistan, is adorned with a picture of the light-
house of Alexandria and a two-banked galley; see J. Hackin, Recherches arché-
ologiques & Begram (Mémoires de la délégation archéologique francaise en Afghanis-
tan 1%, Paris 1939) 43 and fig. 39. The lower level of oars are a second bank,
not the oars of the other side of the ship as the author suggests; the artist is fol-

lowing normal procedures of representation, as the canoe in the picture (fig. 38),
with an oar on only one side, reveals. Quite possibly the vessel was™a “souvenir of
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The Roman navy used both models of trireme, the cataphract (Fig.
125)" and the lighter aphract (lower ship in Fig. 12, upper in 128).
The quadriremes and quinqueremes, as we can see from representa-
tions on Roman coins (Figs. 120-123)," were ecither single-banked
(ie,, driven by four-man and fiveman sweeps respectively) or two-
banked (i.c,, in the case of quadriremes, two levels of two-man oars,
and, in the case of quinqueremes, presumably an upper level of
three-man oars and a lower of two-man oars; cf. Fig. 126). All these
types were inherited by the Romans from the previous age. There
is, however, one novel feature: very very few now have a rowing
frame, an oar-box.

The outrigger had been an essential element in the Greek triremes
of the fifth and fourth centuries s.c. In the form of the straight-sided
rowing frame, it continued on in Hellenistic galleys (117-19 above),
was still in use in the mid-first century ap.™ and may have supplied
the inspiration for the zelaro that was a standard feature in the larger
galleys of a later age.'” However, alongside the Greek trireme with
its outrigger, there was always in existence the Phoenician type with-
out one (94-95 above). From the late first century s.c. on,'® Rome’s
naval architects, in designing not only triremes but bigger units as
well, like the Phoenicians, dispensed with the rowing frame and
placed the oars in ports pierced in the hull. Ships in many cases were
still fitted with projections that run along either side from the bow
to the steering oar and look very much like a rowing frame, but
these house no oars—the oars are consistently shown emerging from

Alexandria” brought back by someone who had traveled to the great port. Libur-
nians were common in the fleet Rome maintained at Alexandria; see note 2 above.

? On the arrangement of the oars in Fig. 125, see Anderson 33-34 and fig. 9.

10 See App.

** One of the Nemi barges was fitted with a straightsided rowing frame; see
Ucelli 16974, 25657, fig. 184 and pl. 7.

*2For examples, see S1x, note 72. Cf. Ucelli 257,

8 Hellenistic coins (e.g., Fig. 107 and those cited in App., note 1) consistently
show the rowing frame, as do the earliest Roman issues (App., note 2). Thereafter
it appears but rarely (e.g., Fig. 129). Oars emerging from the hull, with the frame-
like projection above, can be seen on coins of 38-36 B.c. (BM Republic u, p. 518,
no. 155 = Numismatische Zeitschrift, 1905, pl. 2.162; Moll E w f 7).
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the side of the hull below the projections. A comparison of Fig. 116
with Fig. 124 or Fig. 133, and Fig. 129 with Fig. 131 points up the
difference graphically. In Fig. 116 and Fig. 129 the ships are rowed
in the older fashion, with oars working through the rowing frame;
in the other representations the oars come through the hull just be-
low the projection. If the two arrangements were for a time in use
simultancously, the latter soon became standard. We see it in pic-
tures and models of triremes, both aphract (lower ship in Fig. 124)
and cataphract (Fig. 125), of two-banked polyremes either with the
projection (Figs. 123, 130) or without it.** These vessels, accom-
modating all the oars within the span of the hull, would be of neces-
sity beamier than the type with a rowing frame.

The projection just described seems to appear for the most part
in the bigger units, quadriremes or larger, which were all, of course,
cataphract. A series of paintings from Pompeii (e.g., Fig. 133) shows
single-banked ships which, to judge from their size and the impres-
sive number of marines on the fighting decks, are quadriremes or
quinqueremes.*® All have the projection. It can be seen on certain
coin pictures (Figs. 122-123) that portray galleys of at least the same
size.* It is present, though less prominent, in the well-known relief

1#See also Anderson pl. 7a = Moll B v 42a (a galley with two lines of ports in
the hull, each port of the upper immediately above one of the lower, as in Fig. 125);
L. Basch, “Un modéle de navire romain au Musée de Sparte,” AC 37 (1968) 13641,
esp. fig. 1 and pls. 1, 2 (clay model of a cataphract of indeterminate size with a
projection. Basch argues [147-48] that the projection is a rowing frame, but a wall-
painting from Pompeii that he himself cites as a parallel [fig. 5 on p. 143] shows
the truth of the matter—the oars emerge from &elow the projection) ; Basch, fig. 8

(clay model without rowing frame. As Basch points out, this piece, dated much
earlier hitherto, is probably Roman).

8 Fig. 133 has been selected from no fewer than eleven similar scenes, four in
the House of the Vettii and seven originally in the Temple of Isis and now in the
Naples National Museum. Cf. IH ill. 50, Moll B x1 a 5. All consistently show the
projection with oars below. And so does a very similar vessel—a heavy single-banked
cataphract with marines on the fighting deck—from a tomb of Augustan date near
Rome; see C. Pietrangeli, “Frammento di trabeazione romana del cemeterio dei
Giordani,” Bullettino della Commissione Archeologica del Governatorato di Roma 67
(1939) 31-36.

18Sec App. Gems picturing Roman warships have the same feature; see Moll
E u1 6693, 6604. i
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from Pracneste (Figs. 130, 132)"" of what is at least a quadrireme™
and very possibly still bigger. We can only guess at its purpose. Per-
haps it served as a massive bumper to shield the oarsmen. Possibly,
too, it helped protect the oars. One standard method of attack was
to go after an opponent’s oars, to try to shear them off and thereby
render him a standing target for a mortal stroke of the ram;" on
these Roman cataphracts, at the critical moment the rowers could
swing the oars as close alongside the hull as possible, where, under
the shelf of the projection, they could not easily be reached. Lastly,
as the Praeneste relief (Figs. 130, 132) shows, it was a convenient
jump-off point for marines preparing to board.

From the relatively large number of representations of warships
available, we can gain a fair idea of what cataphract galleys of this
age looked like. The walls of the hull rise to the level of the projec-
tion just described (Figs. 130, 132-133) or, where there is none, to
the gunwale (Fig. 125), completely enclosing the rowers and elimi-
nating the need for the removable screens of an earlier age (88
above). The oars work through ports in the hull, and—at least on
some ships—a series of louvers furnish ventilation (Figs. 130, 132).
The projection itself rests on a series of brackets that spring out
from the hull just above the oarports (Fig. 124). Exactly when this
mode of construction was introduced, whether in Roman times or
earlier, during the Hellenistic age, is anybody’s guess. Over the row-
ers is the deck (katastroma) on which the fighting personnel are
stationed. It is guarded by a low bulwark (Figs. 125, 130, 133) to

17 The Praeneste relief (Figs. 130, 132), on the basis of the crocodile shown on
the prow as well as on stylistic grounds, is usually dated around the time of the
Battle of Actium and often connected with it; for discussion of the piece and bib-
liography, see E. Simon in Helbig-Speier, Fithrer durch die dffentlichen Sammiun-
gen klassischer Altertiimer in Rom. 1, Die pipstlichen Sammlungen im Vatikan
und Lateran (Rome 1963') no. 489. (Simon’s comments on the ship must be treated
with caution: she describes the prow as “Hellenistic,” though prows of identical
shape are common on galleys of the Roman Imperial Navy, and the oblique fittings
in the projection, which I have called louvers, she identifies as the blades of lances;
whatever they are, they cannot be that.)

18 This is Anderson’s (33, fig. 8) estimate of its size.
10 CE, Polybius 16.4.8-12, cited in S1x, note 109.
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which shields may be attached as added protection. Just forward
of the bow oars the bulwark breaks to leave a narrow entry for com-
ing aboard (Figs. 127, 130, 133).” At about the same point may be
affixed a rectangular frame with a carving of the ship’s patron deity
or of a figure connected with its name (Figs. 125, 127, 129-131).
At both prow and stern the architects of the Imperial navy intro-
duced significant changes. When the Roman Republic first launched
a fleet in the middle of the third century B.c., it adopted from the
Hellenistic galleys the stempost that ended in a volute and the three-
pronged ram,* and both features lasted until at least the end of the
Republic (Figs. 120-121, 124-126, 129-133).** Shortly after the middle
of the first century ap. a single-pointed ram makes its appearance,®
and thereafter the older form is no longer seen (Figs. 122-123, 127).*
The stempost ending in a volute was retained (Fig. 122),* although,
from the beginning of the second century a.n. on, some galleys were
given a massive forecastle that took up the whole area in the bows

20 See Lehmann-Hartleben, op. cit. {note 4 above) pl. 38 for another example of
the entry. '

21 See the coins cited in Six, note 68.

22 See also the coins cited in App., notes 3-5 and BM Empire 1, Augustus 670 and
pl. 16.13 (2927 B.c.). CE Vergil, den. 5.143: rostrisque tridentibus “three-pronged
rams,” Valerius Flaccus 1.688: aere tridenti *three-pronged bronze.”

22 BM Empire 1, p. 285, nos. 1, 2 and pl. 40.1, 2 (a.p, 68). Mattingly says (p.
clxxxviii) that “the galley is borrowed from the famous legionary coin of Mark
Antony” (cf. App., note 4), but the vessel portrayed on those consistently is given
a three-pronged ram. The single-pointed ram also appears on coins of Galba (A.
Robertson, Roman Imperial Coins in the Hunter Coin Cabinet 1, London 1962,
no. 46 and pl. 27), Vespasian (BM Empire 1, p. 74 and pl. 12.8), Titus (Robertson,
no. 64 and pl. 46).

The ships in the Pompeian wall-paintings cited in note 15 above, dated shortly
after A.p. 63, all have the three-pronged ram. Possibly it was still in use, but, equally
possibly, the painter chose to represent old-fashioned types. In a house at Hercula-
neum which was painted shortly before the eruption (Casa dell’Atrio Corinzio),
there are two spirited pictures (unpublished) of sea battles, the galleys in which
all have the new single-pointed ram; sce A. Maiuri, Ercolano: I nuovi scavi (1927-
1958) 1 (Rome 1958) 261-65 (the pictures are in the room numbered 3 in his plan
on p. 261).

24 8ee the coins cited in App., notes 6-g,

%5 Sce the coins cited in note 23 above, Also BM Empire u1, Hadrian 247, 509,
1028, 1304, 1403 and pls. 51.10, 56.20, 68.19, 85.1, 85.5; Vv, Severus 847 and pl. 51.4,
Caracalla 267-68, 859 and pls. 33.14, 33.15, 52.6.
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and incorporated the stempost into its structure, leaving just a re-
sidual volute or none at all (Fig. 127).**

Aft, the traditional fan-shaped aphlaston continues in favor (Figs.
120-123, 128-129, 131, 133), but the stylis (346 below) is gone;
ships of the Republic carry nothing (Figs. 120-121),” those of the
Imperial navy replace it with legionary standards (Figs. 122-123,
128). A cabin for the commander, perhaps a Roman invention,*® is
now a regular feature, taking the form of an arched doghouse under
the curve of the aphlaston (Figs. 128, 133). Representations show
the massive and complicated construction of the prow about the ram
(Figs. 130, 132),” the fighting towers in position (Figs. 130, 132),
and what seems to be a Aypozoma (Figs. 119, 125).

A number of galleys are shown carrying sail (Fig. 120), a par-
ticularly welcome detail since it comes after a hiatus of nearly half
a millennium, The main driver is still a square sail stepped amid-
ships, but it is now abetted by an artemon in the bows (Fig. 127),
an addition that made its debut at the earliest during Hellenistic
times (238 below).

¢ Sce also BM Empire i, Hadrian 543, 1391, 1398 and pls. 57.20, 84.13, 85.3;
the relief cited in note 29 below.

27 See the coins cited in App., notes 2-5.

28 See Six, note 66. Galleys pictured on Roman coins right down to the end of
the 15t B.C. continue to show no cabin; see Fig. 120 and BM Republic 1, pp. 52630,
564-65 and pls. 116, 120.16. The cabin may have made its appearance in the time
of Augustus, There is a wall-painting in Pompeii depicting Polyphemus attempting
to smash Odysseus’ ship as it pulls out of range; see P. von Blanckenhagen and
C. Alexander, The Paintings from Boscotrecase, Rém. Mitt., sechstes Erginzungsheft
(Heidelberg 1962) pls. 40, 43. The painting is an original work, not an adaptation
of some earlier picture, and dates to the last decade of the first century s.c. (von
Blanckenhagen-Alexander 1o-11, 48-51). The ship is shown with a cabin, and it is
quite possible that the painter had noted such a feature on contemporary galleys.
The shape he gave it, with a peaked instead of arched roof, may reflect his imagina-
tive idea of what suited a mythological vessel, cf. Stx, note 74.

Cabins in the form of arched doghouses appear frequently in later wallpaintings

(e.g., Fig. 133) and consistently in the coin-pictures (e.g., those cited in App., notes

6-9).
28 See also Huitiéme congrés international d’archéologic classigue, Paris 1963
(Paris 1965) pl. 17.2 (relief of a galley prow on the gravestone of a Roman sailor),
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guardian deity of the ship.”® The average shipowner contented him-
self with an altar on the poop (Fig. 146) or the afterdeck (Fig. 151);
here thanks were formally offered when a vessel arrived safely
home.” On some craft the arrangements were more elaborate, with
the altar set in a niche.”

® Athenaeus 5.207e, cited in App., pt. 4.

%9 Fig. 146 shows the thanksgiving ceremony being carried out on a ship entering
its home port. The altar has a fire ablaze on it. Three people stand about it: a
woman holding the acerra, or incense box; on her right a man who is sprinkling
grains of incense on the fire; on her left another who holds a patere and bowl for
a libation. One of the men must be the naunkieros, the owner or charterer (see 315
below), and the woman his wife; the other may be the captain. On this scene, see
D. Wachsmuth, TIOMIIIMOZ O AAIMON: Untersuchung zu den antiken Sakral-
handlungen bei Seercisen (Berlin dissertation, 1967) 145-47. Wachsmuth calls the
altar portable; perhaps, but see the following note.

™ A stone altar 60 cm. (23 5/8”) high was found in the Spargi wreck along with
a colonnette and other bits of worked stone that seem to have formed elements of
a niche or shrine; see C14S 11 156 and RSL 30 (1964) 26162, A graffito of a big
sailing ship (Maiuri, Joe, cit. [note 34 above]) shows something on the after deck
which may be a niche with an altar in i,
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TONNAGE AND DIMENSIONS OF
ANCIENT FREIGHTERS

Part 1: ToNNAGE OF FREIGHTERS OF AVERAGE SIZE

Tre porr regulations from Thasos (note 23 above), which testify
that at least by the third century B.c. vessels under 3,000 talents (=80
tons burden) were of negligible size, at the same time indicate t}'lat those
of 5,000 talents (=130 tons burden) were at least of average size. T'he
same conclusion can be deduced from certain roughly contemporary in-
scriptions which honor merchants, or on occasion rulers,‘ either foF having
made outright gifts of grain to a given city or for having sold it at le.ss
than the current price. In a number of these the exact amount of grain
involved is stated:

Amount
Reference and Date  (Medimni) (Tons) Given To Given By

IG x1.4.627 (1st half Dealer o.f
of 3rd B.c.) 500 20 Delos Byzantium
Syll? 354 .
y(ca.33oo B.C.) 2,333 95 Ephesus Rhodian dealer

Insc. de Délos o
442A 100-105 (179) 2,800 115 Delos Massinissa
SEG 1361 (end of 4th) 3,000 120 Samos  Dealer of

Torone '
IG 1" 360 (ca. 325/4) 3,000 120 Athens Cypriot.:c dealer
IG 1t 363 (324/3) 3,000 120 Athens  Dionysius,

ruler of

Heracleia

IG 1* 398 (320/1 3,000 120 Athens  Dealer from
e the Hellespont*

IG 11 408 (ca. 330) 4,000 165 Athens  Two dealers
(also certain of Heracleia
amount of

barley)

1The text (stoichedon) now reads (lines 12-14): [dméore] hev mupdy pledlpvovs
... *A@4vate] kA, In view of the other inscriptions, the restoration u[edluvovs XXX

seems almost certain. Cf. the similar restoration in SEG xx1 208.14 (323/2 B.c.).
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IG 11* 400 (320/19) 4,000 165 Athens  lost
IG 11 845 (208/7;
cf. SEG xvi 71) 8,000 330 Athens  an Aetolian; cf,
: REG 51 (1938)
428

The figures present a consistent picture: each of the persons honored had
donated, as seems a prior; likely, a shipload of grain, while a few, doubly
generous, had donated two. And the commonest size was 3,000 medimni =
120 tons.

The evidence concerrting cargoes of liquids, though less precise, points
in the same direction. The inscription IG 1" 903 (176/5) honors a man who
loaded 1,500 metretae of olive oil intending to sell it abroad and bring back
a cargo of grain to the Peiraeus, but returned with his original load when
he learned of a scarcity of oil at Athens. The weight of the oil is about 52.6
tons (the metretes held 39 liters, and a liter of oil weighs .9 kg.), to which
we must add the weight of the jars. At this period these commonly varied
between 20 and 4o liters.? Assuming that all were of 20 liters, 3,000 would
be needed , and since a 20-liter jar weighs some 17-18 kg.,® this would add
another 51 to 54 tons, bringing the total weight of the cargo to a little over
100 tons. If, as is most likely, there was a miscellany of various sizes, this
would not change the figure significantly. Again, one of Demosthenes’
speeches on a bottomry case mentions (35.10) a ship that was carrying a
load of 3,000 jars from Mende to Scione, The capacity is not stated, but

since in Demosthenes’ time also the smallest shipping jars in common use
held 20 liters, the cargo must have been at least as large as the one just
described. Lastly, the wreck of the Grand Congloué, dating about the mid-
dle of the second century B.c., had aboard an estimated 3,000 jars for a
total weight of a little over 100 tons.*

Parr 2: Oversize FrEIGHTERs

As poINTED out above (172), freighters of 350-500 tons, though
considered large, were not out of the ordinary. There were some, how-
ever, much larger than this that were very much out of the ordinary, the
Queen Marys of their day, as it were. We know of at least three such.
All operated out of Alexandria which, réquiring a sail of weeks or months
over open water to reach western Mediterranean ports (TweLve, notes
82, 86), had a special use for oversize freighters, even as the north At
lantic has had for oversize liners in our own century.

% Grace, op. cit. (NInE, note 18) 180,
3 Benoit 163; Lane, “Tonnages™ 218, *Benoit 163-64.
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One, the Syracusia (or Alexandris, as she was later called), was the
largest merchantman built in antiquity, a distinction that induced a cer-
tain Moschion to draw up a detailed description of her, which Athenaeus
centuries later included in an account of sundry remarkable ships.® The
vessel was ordered by Hiero II of Syracuse, probably about 240 B.c.,® to
use for transporting grain, Sicily’s chief export at the time. He employed
Archimedes himself as supervising architect,

Moschion, unfortunately, gives no dimensions. He does, however, item-
ize the cargo the vessel carried on her maiden voyage: 60,000 measures
of grain, 10,000 jars of pickled fish, 20,000 talents of wool, 20,000 talents
of miscellaneous items. Estimates of the weight of all this have ranged
from 3,650 tons to as high as 4,200." Yet even the lower figure is incon-
ceivable: in the subsequent history of shipping, vessels capable of carrying
this amount were not designed until the end of the nineteenth century,
and then only after the use of iron elements or steel hulls had been in-
troduced.® What brings the total so high is the grain. We are told that
60,000 measures were aboard, but what unit of measurement is intended,
as 5o often happens, is not stated.” Since the ship was loaded at Syracuse,
it has always been taken for granted that Greek medimni were meant,
and since a medimnus of grain weighs about 40 kg., this part of the cargo
was computed at 2,400 tons.** However, if we assume that during the
interval of more than four centuries between Hiero's launching of the
ship and Athenaeus’ transcription of Moschion’s account, the original
figure in medimni was somehow converted to modii, the measure used

5 Athenaeus 5.206d-209; see pt. 4 of this Appendix, Older writers such as Torr (=28-
29) were inclined to dismiss much of the account as fanciful, but, save perhaps for
some occasional exaggeration (e.g., the numbers of the crew), it seems perfectly
sound. Indeed, recent evidence has confirmed many of Moschion’s details: we know
now, for example, that the use of lead sheathing over pitch-impregnated fabric
was a well-established practice (210 below). Even the 10b. and 15-lb. spikes are not
apocryphal; a wreck of quite average size yielded one that weighed 4.05 kg. or 9 lb.
(Klio 39, 1961, p. 306).

¢ Cf. note to OGIS 56.17; the Ptolemy involved is more likely Euergetes (246221
B.c.) than Philadelphus (283-246).

" Torr 27, 3,650 tons; ESAR 1 105, 4,000 tons; B. Graser, De veterum re navali
(Berlin 1864) 48-49, 4,200 tons (followed by Beloch, Griechische Geschiche® Iv.1.299
and W. Tarn, Hellenistic Civilization®, London 1952, p. 250).

8 E.g., Donald McKay’s monster Great Republic, rated 4,556 tons, was the largest
wooden ship ever built (334" 6” long, 53’ 6” broad, 38’ deep); the size was made
possible by the use of iron braces.

® Cf, e.g., Polybius 5.89.79; Livy 43.6.3, 11. ;

*°E.g., Torr 27. Késter (163-64) takes the 60,000 units to represent jars, which
is impossible since grain was not shipped that way (see App., pt. 5). Consequently
the figure he arrives at for the total cargo (3,310 tons) is worthless (yet repeated
uncritically by Miltner g22). '
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by the Roman administration after it completed its reorganization of the
island in 210 B.c., we arrive at a total that makes far better sense:

(tons)
60,000 modii of grain 400
10,000 jars of pickled fish at,

.8, 50 kg. per jar 500
20,000 talents of wool 520
20,000 of misc, cargo 520

1,940

This still makes the ship—as well it should be—extraordinarily large for
that age, but not impossibly large. Moreover, the weight assigned above
to the fish is a pure guess, deliberately set on the heavy side. It could
easily be half that, which would bring the weight aboard to under 1,700
tons,'*

The second superfreighter known is the Isis, one of the large grain
ships used on the Alexandria-Rome run in the second century a.n. Blown
off her course during one voyage, she put in at Athens, where Lucian,
seizing the chance to get a look at such an unusual sight, paid the vessel
a visit and reported some details about it. He unfortunately omits the
capacity but does give the dimensions: “She was 120 cubits [180” or 55 m.]
in length, the ship’s carpenter said, beam more than a quarter of that
[45” plus or 1372 m. plus], and from the deck to the bottom, to the deep-
est point in the bilge, 29 cubits [43%” or 13.25 m.].”™** Both classical schol-
ars and nautical experts have tried to work out the vessel's capacity from
these figures; the variation in their conclusions is so great it is hard to
believe they are all dealing with the same ship. Here are, in rough chrono-
logical order, the estimates that have been put forth so far: Jal'® ca. 1,500

 Some comparative figures may help: the Constitution, 175 long on the gun
deck x 43" 6” wide x 14" 3" deep in the hold, was rated at 1,576 tons burden; Nel-
son’s Victory, 186" long on the gun deck x 51’ 6” wide x 21’ 6” deep in the hold,
was rated at 2,162 tons burden.

1% efkoot kal éxatdy whyewy Eheye 70 #ijkos & vavmyyds, ebpos 82 dmép 1o TérapTov
pdhwra TovTou, kal dwd Tobd kaTagTpluaros és Tov wubudva, § Pabiraror rard Tou
dvrhov, évva mpds rois eixosw Navig. 5. The episode may be fanciful (cf. J. Bompaire,
Lucien écrivain [Bibl. des écoles francaises & Athénes et de Rome 1g0, Paris 1958]
534-36), but this does not affect the verisimilitude of the details provided.

" A Jal, Arch. nav. u 154 (cf. 15051). Jal based his figures on the rather close
resemblance of the Zsis dimensions 1o those of a French third-rate (for plans of a
standard French third-rate, see F. Paris, Souvenirs de Marine, pt,_s, Paris 18¢2,
no. 249).
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tons, Graser** 1,575 (repeated in some of the handbooks),”® Smith'® 1,100-
1,200, Breusing'” 2,672, Assmann'® 2,000, Koster (165) 3,000-3,500, Miltner
(922) 3,250.

Clearly Lucian’s three dimensions are in themselves not enough for
determining the Isis’ capacity. An additional figure is necessary, namely
the length of her keel. If she were a stubby bluff-bowed craft like a British
East Indiaman, her keel would be very long and she would have roomy
holds fore and aft as well as amidships. But if her keel were much shorter
than her overall length, she would have overhangs fore and aft, like the
ships of the sixteenth century, and the sole area for accommodating sizable
amounts of cargo would be amidships. The only way to determine the
length of her keel is to find a comparable craft from a later age whose
complete dimensions are known. It need not be a ship with exactly the
same dimensions; one in which the relation between the dimensions is
the same will do. We can assume that the Isis looked in general like any
big Roman merchantman (Figs. 144, 149, 156). An eminently comparable
ship 1s a Venetian man-of-war of the sixteenth century.*® Its shape is very
like that of Roman merchantmen and, though a much smaller ship than
the Isis, it has proportions astonishingly similar:

Isis Venetian Man-of-War
(feer) (feet)
Overall Length 180 ca. 119
Beam 45 = 25 per cent of 29Y% = 25 per cent of
length ~ length
Bottom of hold to 43% = slightly less 281, = slightly less
(presumably) than beam than beam

highest deck

14 Op. cit. (note v above) 47. o

1% E.g., ]. Marquardt, Das Privatleben der Rémer® 406 and note g; L. Friedlinder,
Darstellungen aus der Sittengeschichte Roms™ 1, 425 and note 0. B

16 r47-50. Smith arrived at his conclusion by comparing the lsis w':th two Brms%z
ships of known dimensions and tonnage. However, he chose his ships rathe'r ar_bl-
trarily: he took one of one shape and a second of another, compared the Isis with
both, derived two possible figures, and chose the mean between the two.

17 Breusing 157. A. C. Johnson in ESAR m, 40z, note 42, gives 2,700, a figure
arrived at by a colleague in the engineering department to whom he had sub-
mitted the problem and who apparently used the same approach as Breusing.

18 Assmann 1622.

19 Casson, “Isis,” 54, fig. 3, after Paris (op. ciz,, note 13 above) pt. 3, no. 172.
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The keel of the Venetian ship is 75%’ long or ca. 63% per cent of the
overall length, The length of the Isis” keel works out conformably to ca.
114 feet.

The next step is to employ a formula involving length of keel which
has been traditionally used for computing the burden of sailing ships. A
standard one is the following:*

length of keel x beam x one-half of beam
94

Applying this to the Isis (114" x 45" x 22% / 94), her tonnage works out
to 1,228, a figure far more in line with the technology of the age than the
astronomical estimates mentioned above. It makes her, properly, smaller
than the Syracusia, but still an impressively large ship. After the fall of
Rome, merchantmen of this size did not appear in any considerable num-
bers until the end of the eighteenth and beginning of the nineteenth cen-
turies, when the British East Indiamen grew from 8co to 1,200 tons.
Rome imported 150,000 tons of grain yearly from Egypt; had the fleet
of carriers all been as large as the [sis, there need only have been 8o units
to do the job.*

The third superfreighter was the vessel in which Caligula had the
obelisk now standing in front of St, Peter’s transported from Alexandria
to Rome?* The obelisk weighs 322 tons, and it was brought over along
with the four pieces forming its pedestal, which account for another 174

20 See David Steel, The Elements and Practice of Naval Architecture (London
1822%) 210, and cf. 212-13; cf. Smith 148. From 1677 on, the British navy esti-
mated the burden of the vessels it hired by the following formula: length on deck—
3/5 of beam x beam x % beam / g4 (Lane, “Tonnages™ 228-29); this is the formula
Graser used [loc. eit. note 4 above]. This, while useful for the boxlike craft of the
17th and 18th centuries, would exaggerate the capacity of the crescent-shaped Roman
merchantman.

21 Twenty million modii yearly; see Aurelius Victor, Caes. 1.6: ex Aegypto urbi
annua ducenties centena milia fruments inferebantur “Each year 20,000,000 measures
of grain were brought into the city from Egypt.” Each vessel could make only one
and a half round trips during the sailing season; cf. TweLve, App.

22 Pliny, NH 16.201: nave, quae ex Aegypto Gai principis fussu obeliscum in
Vaticano Circo statutum quattuorque truncos lapidis eitisdem ad sustinendum eum
adduxit, qua nave nikil admirabilius visum in mari certum est. CXXX modium
lentis pro saburra ei fuere “. . . the ship, which, at the orders of the Emperor Gaius,
brought over from Egypt the obelisk that stands in the circus on the Vatican Hill
along with the four blocks of the same stone that serve as its base. Certainly nothing
more wonderful has ever been seen on the water than this ship. There were 130,000
modit of lentils aboard as ballast.” =
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tons.*® These probably were able to be fitted into the hold, but the obelisk

necessarily was carried on deck; the ship, therefore, needed considerable
ballasting, and this was provided for by a load of about 800 to goo tons
of lentils.” Thus the total weight aboard was 1,300 or so tons—a figure
that agrees nicely with that arrived at for the /sis. Indeed, the natural as-
sumption is that the vessel was modeled on the great Alexandria-Rome
grain carriers. It must have been bigger than the Isis because it apparently
turned out to be commercially impractical: after discharging its unique
load, it was kept on display until Claudius had it filled with concrete and
sunk to form part of a mole of the new harbor he was building for Rome.?*

Parr 3: DiMENsioNs oF FREIGHTERS OF AVERAGE SIZE

THE dimensions of the Isis were, until very recently, the only known
of any freighter. Thanks to underwater archaeology, which has accounted
for the discovery and examination of scores of wrecks, a good many di-
mensions are now known, at least approximately. They are all of vessels
that were hauling building stone or shipping jars, for only such cargoes
have been able to survive and mark the spot of an ancient wreck.

The wrecks and their dimensions are as follows (since wooden freighters
in all ages have had a general length to beam ratio of 3 or 4:1, approxima-
tions of missing dimensions are given in brackets) :

Wreck Date Length Beam  Remarks
and (meters)  (meters)
Reference
Kyrenia End of 4th 15 [45]
Katzev B.C.

% D. Fontana, Del modo tenuto nel trasportare Pobelisco Vaticano (Rome 1590)
9, 23: the obelisk weighs 963,537 1b. and the four pieces 165,464, 67,510, 179,826,
110,778 respectively; a ton = ca. 2,096 of the pounds Fontana reckons in.

#* Torr (26) reckons that Egyptian lentils, packed in a hold, would average ca.
15 1b. per modius.

%5 See the passages from Pliny cited in Sixreen, note 23. Similarly, the vessel in
which Augustus had the socalled Flaminian obelisk (now in Piazza del Popolo)
brought over was not used commercially but was put on display at Puteoli (Pliny,
NH 36.70). The three pieces of this obelisk, according to Fontana (70), weigh
1,322,038 Ib. = ca. 440 tons, or about 50 less than the Vatican obelisk with its
pedestal,

Testaguzza has identified a part of the mole that almost certainly reveals traces
of the forward part of this vessel (107, 112-13). However, his identification of the
stern and starboard side, which leads him to assign a size of 104 m, x 20.30 =
343" x 66%’ (109, 116-19) is by no means as sure.
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Grand Congloué
Benoit 164

Mahdia
Taylor 48, 51

Albenga
Lamboglia 219

Spargi

CIAS ii 156, 161
Chrétienne A
Dumas 163-64

Titan
Taylor 88

Dramont A
Taylor g7

Marzamemi I

Klio (1961)
292, 298

Marseilles

Benoit 145-46

Yassi Ada Byzantine

AA (1962) 552,
van Doorninck 84

Isola delle
Correnti

Klio (1961) 284,
286

The last three were carrying building stone, the others chiefly amphorae.
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Mid-2nd B.c.

ISt B.C.

1st half of

1st B.C.

End of
2nd B.C.

1st half of

1st B.C.

Mid-1st B.C.

End of 1st

B.C.

3rd A.D.

3rd-sth

A.D,

7th a.D.

undatable

23 6.80
olp] 10
40 8-10
25-30 8-10
(2432] 8

25 [6-8]
20 -8
[21-32] 7-8
17 [425-55]
19-21 5.2
[30-40] 10

cargo of ca.
3,000 jars =
108 tons

cargo of at
least 230
tons

keel 26 m.
long

cargo of ca.
10,000 jars
= 450 tons

mast-step to
deck 3.56 m.

keel 17 m.
long

cargo of at
least 200
tons

1,000 jars

cargo of at
least 350
tons

APPENDIX

Part 4: Hiero's SuPERFREIGHTER (ATHENAEUS 5.206d-209b)

Since many of the technical points in this account have become clear

only in the light of recent evidence, the older transiations are unsatisfactory.
Even the latest, Gulick's in the Loeb Classical Library (1928), has a num-
ber of serious mistakes and, in general, is not precise enough for the stu-
dent of nautical antiquities. I have used Kaibel's text (Teubner 1887 ). The
Hiero involved is Hiero 11, 306-215 B.C.

206f

207

207b
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CHAPTER TWELVE

Seasons and Winds, Sailing,
Rowing, Speed

I SEASONS AND WINDS

Hestop urcep all sailors to stay away from the sea except for

the fifty days after the summer solstice, in July and August.*
Hesiod, to be sure, was a lubberly farmer living in the stony hills of
Boeotia, but even Vegetius, who speaks professionally, points out
that the sailing season par excellence is from 277 May to 14 September,
and that the outside limits are 10 March to 10 November.? And, in
point of fact, this is the way things were for the whole of the ancient
period: during late fall and winter, sailing was reduced to the ab-
solute minimum—the carrying of vital dispatches, the ferrying of
urgently needed supplies, seaborne military movement that was im-
possible to delay.® All normal activity was packed into the summer

1 Hesiod, Works and Days 663-65; fipara mevrikovra perd Tpomas fehloto . . . palos
wéherar Bvqrols whdos “The 50 days after the summer solstice . . . is the right time
for men to sail the seas.”

2 Vegetius, re mil. 4.39: @ die VI. kal. Tunias usque in Arcturi ortum, id est in
diem VIII. decimum kal. Octobres, secura navigatio creditur . . . post hoc tempus
usque in tertium idus Novembres incerta navigatio est. . . . ex die . . . tertio idus
Novembres usque in diem sextum idus Martias maria clanduntur “From the 6th day
before the kalends of June until the rising of Arcturus, that is until the 18th before
the kalends of October, is believed to be the safe period for navigation. . . . From
then up to the 3rd before the ides of November, navigation is uncertain. . . . From
the 3rd before the ides of November to the 6th before the ides of March, the seas are
closed.” Practically the same sailing season was still being observed in the 11th
century, see Goitein 316.

8 Thucydides mentions several instances of naval movement on the sea during
the winter, all the result of exceptional circumstances: in the winter of 430/29 B.c.,
a squadron of zo was sent around the Peloponnese to be on station at Naupactus
when the sailing season reopened, and six were sent off to collect tribute in Lycia
and Caria (2.69); in the winter of 427/6, a naval force of 30 attacked the Lipari
Islands, since lack of water prevented a summer expedition (3.88); in the winter
of 425/4, a Persian captured with important dispatches was sent back in a trireme
from Athens to Ephesus (4.50). E. de Saint-Denis, “Mare clausum,” REL 25 (1947)
196-214, supplies numerous references from Latin authors 3" the sailing season and
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and a few weeks before and after it; at other times the sea lanes
were nearly deserted, and ports went into hibernation to await the
coming of spring.* It was not merely the severity of winter storms,
although these played their part. It was even more a matter of visibil-
ity: during the winter a much greater incidence of cloudiness ob-
scures the sun by day and the sky by night, making navigation diffi-
cult in an age that did not have the mariner’s compass, and more
often do scud and mist veil the cliffs, headlands and mountains,

a review of out-ofseason voyages both military (201-203) and commercial (203-
207). J. Rougé, “La navigation hivernale sous 'Empire romain,” REA 54 (1952)
316-25, adds references from the Church Fathers. Cod. Theod. 13.9.3 (a.n. 380), ad-
dressed to the shippers of Africa, puts the situation clearly: acceptance and loading
of government cargoes shall take place from 1 April to 1 October; transport of
such cargoes shall take place from 13 April to 15 October; from November to April,
navigation is suspended (Novembri mense navigatione subtracta, Aprilis, qui aes-
tati est proximus, suscepiionibus adplicetur. Cuius susceptionis mnecessitas ex Ral.
Aprilib. in diem kal. Octob. mansura servabitur; in diem vero iduuum earundem
navigatio porrigetur “From the month of November, navigation shall be discon-
tinued; the month of April, since it is just before the summer, shall be employed for
the acceptance of cargo. The necessity of such acceptance from the kalends of April
to the kalends of October shall be preserved permanently; but navigation shall be
extended to the day of the ides of the aforesaid months”).

The limitation affected every phase of maritime activity: a shipper had to pay
increased interest rates on maritime loans if he sailed out of season (Demosthenes
35.10), or had to guarantee to complete contracted voyages within the season (Dig.
45.1.122.1); the Emperor Titus would not trust his troops to an overseas crossing
in winter (Josephus, Bell. Jud. 7.1.3); a prince, presumably able to commandeer
the best available transport, refused to go even from Caesarea to lonia in winter
(Josephus, Ant. Jud. 16.2.1); imperial enactments made in Europe in the autumn
“practically never reached Africa till the following spring or early summer” (Jones
op. cit. [ELEVEN, App. 3], 1 403, cf. 11 g2), Caligula’s threat of death sent to Pe-
tronius in Antioch in midwinter took all of three months to get there (Josephus,
Bell. Jud. 2.10.5); the messengers who followed with word of the assassination [24
January anp. 41] “had a good voyage” (ebmhéovr) and so arrived 27 days earlier,
The trip in summer could have been made in two weeks (cf. Table ).

One exception was the run between Rhodes and Alexandria. According to De-
mosthenes (56.30), “There sailing-goes on continuously, so [certain specialists in
bottomry loans] were able to put the same money to work two or three times,
whereas when residing here [i.e, at Athens] they had to stay put through the whole
winter awaiting the suitable season [sc. for sailing]” (éxeioe pév ve drépaios & mwhals,
xal dis @ 7pls Uwfipyer atrols épydoaclar 7§ alrg dpyvply. évrabife § émdnuicavras
mwapaxepdlar e kal wepudvery Thr dpalav),

* An important subject that has never been treated is the extent of the economic
dislocation that all port towns had to suffer because of the limited sailing season.
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which, sighted from far off, gave skippers fair warning to stay
clear.’

During the heart of this curtailed sailing period, Mediterranean
winds are prevailingly northerly. This is particularly true of the
eastern basin: “From June to September . . . the windroses between
the 30th and 35th parallels, 20th to 35th meridians [i.e., from Egypt
to Crete and from Cephallenia to Syria] show almost as steady a
northwesterly direction as would be found from the northeast in
many parts of the northern trade wind belts of the open ocean.”® To
the north, in the Aegean, the situation is practically the same; in
the southeastern portion the northerly winds “reach the exceptional
frequency of 80 percent or more in July and August.”” In the west-
ern basin, northerlies still hold sway, the prevailing winds in the
Tyrrhenian and Ionian Seas being northwest.® The situation changes
finally at the Gulf of Lion, where summer winds are often from
the southwest (although there is still the hard-blowing northerly
Mistral to reckon with).® And, between the Balearics and the-Strait
of Gibraltar, easterlies are most common.™

Sailing season and wind direction combined to give a definite pat-
tern to ancient seaborne activity. Ships traveling in most southerly
directions—e.g., from Italy or Greece to Africa, Asia Minor, Syria,
Egypt—could generally count on a quick and easy downbhill voyage.
But they paid for this on the return, which had to be made in the
teeth of the prevailing wind. And, in both directions, they had to
be prepared for fairly stiff breezes. The Mistral in the west has al-

5 Qf. cheFius’ list (_4.39) of_ the dangers of winter sailing: Jux minima noxque
prol{xfz, nubium densitas, aéris obscuritas, ventorum imbri vel nivibus geminata
saevitia “scant g{ay]ight, long nights, dense cloud cover, poor visibility, and the vio-
lence of the winds doubled by the addition of rain or snow.” Storms, it will be
noted, are listed last. There is no question, of course, that they were troublesome,
Herod's near shipwreck off Pamphylia took place in midwinter (Josephus, Bell. Jud,
.14.2:3); a storm-plagued voyage described ifi a pair of papyri (P. Cairo Zen,

59029 and P. Mich. Zen. 10) took place in December or in January; and St. Paul’s

celebrated disaster happened because his skipper risked sailing from Crete after the
scason proper had closed (Acts 27.9).

8HO 154A.3233 THO 1
y X 54B.25. 8HO 1 33,
®HO 152.33, 578. 10 HO 151.41. 523533
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ready been mentioned; the Etesians, which ruled the Aegean, are
notorious: “In August they attain such violence that sailing vessels
for weeks at a time cannot beat against them but have to tie up
behind islands.”** Compared with the winds, other factors were
minor: the Mediterranean’s currents are in general too feeble, and
its tides too faint, to be of significance; the one affected only certain
straits (Hellespont, Bosporus) and the other only the ends of deep
inlets (the head of the Adriatic, the Syrtes) or certain channels
(Euripus, the Strait of Messina).**

II SAILING

ANcIENT square-riggers, with their broad mainsail as principal
driver, were designed first and foremost for traveling with the wind
astern'® or on the quarters.** But, when pressed, the ancient mariner
could also sail a close-hauled course with the wind abeam or forward

W E, Semple, The Geography of the Mediterranean Region (New York 1931) 580.

12 Semple 582-83,

13 Nonnos, Dionys, 4.231: lodfwy éxdrepfe veds médas “equalizing the sheets on
both sides of the vessel”; Cicero, ad Atz 16.6.x and Ovid, Fasti 3.565, both cited in
ELrveN, App. 1, note 1; Catullus g.20-21: wtrumque [uppiter/ simul secundus in-
cidisset in pedem “A favorable wind falls on both sheets simultaneously,” ie., they
were slacked off the same amount; Lucan 8.193: cornibus aequis (cf. the following
note) “with equal yards,” ie., with the yard squared, set at right angles to the keel.
(In Aen. 4587, however, by aeguatis velis Vergil means “with sails set the same
way,” ie., the ships in the fleet, sailing close-hauled, had all braced the yards about
and sheeted the canvas home at exactly the same slant; cf. Mohler 61).

14 Achilles Tatius 2.32.2: % kepaia wepeiyero “The yard was braced round.”

Lucan (8.193-99) gives a nice description of turning from a run to a reach. Pom-
pey, fleeing from his defeat at Pharsalus in August, 48 B.c., left Lesbos and headed
southwest for Chios with a following wind (the Etesians are often northeasterly).
Off Chios the skipper swung the vessel to the south to negotiate the strait between
Chios and the mainland, taking the wind on the port quarter: “The sails, hanging
evenly from the squared yards, he twisted round, and headed the ship to port, and,
to cut through the waters that Chios and the rocks of Asina make so turbulent,
he slacked off the lines toward the prow [i.e., the weather sheets and braces] and
took in those toward the stern [i.e., the lee sheets and braces]. The sea sensed the
movement and changed its sound as the prow cut a different way through the water
and the vessel headed on a new course” (fusto vela modo pendentia cornibus acquis |
torsit et in lacvum puppim dedit, utque secaret | quas Asinae cautes et quas
Chios asperat undas | hos dedit in proram, tenet hos in puppe rudentes. | aequora
senserunt motus aliterque secante [ iam pelagus rostro nec idem spectante carina [
mutavere sonum).
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of the beam—"tack” as we put it, “make a sheet™™ as he put it—
although, with his relatively inefficient rig he could probably point
no closer to the wind than seven points."® The yard was braced round
till it ran from bow to quarter and slanted toward the wind,'" thus
bringing the windward sheet forward of the mast.!* When his des-
tination lay well to windward he resorted, as ships willy-nilly did
until the age of steam, to tacking, i.c., he pursued a zigzag course with

the ship taking the wind first on one bow and then being swung
about to take it on the other.’

5 mobaioy moielobar in Greek, facere pedem in Latin; see notes 19 and 24 below,

¢ Cf. Smith r77-78. Square-riggers as late as the 1gth century could get no closer
than six—i.e., if headed north, they could aim no better than WNW on one leg,
ENE on the other,

1T Lucian, Nawvig. 9: mpos dvrious Tobs érnpoias mhavyidforras “They slanted against
the foul northerly tradewinds.” Vergil, Aen. 5.16: obliquatque sinus in ventum
“And [Palinurus] slants the sails toward the wind” (the fleet had lefc Carthage
under the favorable land breeze [Zephyros secundos 4.562] and, heading westward,
probably for Corsica, must have gone on a starboard tack when the prevailing north-
erly set in [Aquilone, 5.2]; then, when the wind suddenly backed to the west [mu-
tati transversa fremunt et vespere ab atro [ consurgunt venti “The winds have
changed and rage against us, rushing from the black west,” 5.19-20], Palinurus had
to harden sheets and braces [colligere arma 5.15] and sail as close to the wind as
he could to hold his course—without success, as we learn from 5.27). Lucan 5.427-
28: flexo navita cornu | obliquat laevo pede carbasa “The crew swivels the yard
and slants the canvas on the port tack” (the words translated “port tack™ literally
mean “left sheet.” Lucan is describing Caesar’s crossing from Brindisi to Dyrrachi-
um, a course roughly NE. Since the winds were northerly [cf. 5.417], his ships
were on a port tack, ie., with the wind coming over the port bow and the sails on
the starboard side of the mast, held slanted toward the wind by the port sheet).

8 Sencca, Medea 322: prolato pede transversos captare Notos “carry the sheet
forward to catch the south winds blowing against [the ship]”; Pliny, NH 2,128
isdem autem ventis in contrarium navigatur prolatis pedibus “By carrying the sheet
forward, ships sail in opposite directions on the same wind.”

19 Cf. Vergil, den. 5.830-32: una omnes fecere pedem; pariterque sinistros, [ nunc
dextros, solvere sinus; una ardua torquent | cornua, detorquentque “Together they
all tacked; in unison they unfurled the sails, now to port and now to starboard;
together they braced the lofty yards about, then braced them round again [on the
new course].” Cf. Achilles Tatius 3.1.3-6: kMverar 8% xoihor Toixloav T8 crdos kal
éml Bdrepo perewplferar xal wdvry woqvés fw. . . . uereakevaliuela oy dmwavres els T4
peréuwpa Ths vnbs. . . . alpvidior §& peradhdrrerar Td mvebua éwl Gdrepa THs wds. . . .
kal Tplrov kal Téraprov kal molhdkis 0 abrd wdoxovres Koy TadTyr elxouer @
ordge. vy whdrqy “The ship heels over, laying one side in the water amidships and
goi:}g high in the air on the other side; it is all aslant. . . . So we all change our
position to the high side of the vessel. . . . Suddenly the wind leaps to the other side
of the ship. . . . And a third time, a fourth time, many timeswe go through the
same procedure, keeping up with the gyrations of the ship.” It was rather the ship
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When the wind was somewhat too strong for normal sailing, the
yard was carried lower on the mast to bring down the center of
pressure;™ this maneuver, by keeping the bow from digging in, en-
abled the vessel to plane better. When that did not suffice, sail was
shortened by taking up on the brails.* The vertical brailing ropes
(70 above) were a unique device for reefing, one that was made pos-
sible by the absence on ancient ships of superimposed sails. It had
many advantages to offer over the reef points of later ages.” For one,
it furnished immediate and complete control of the sail from the

that was Jeaping to the other side of the wind as she changed from one tack to
another.

Nicander, describing the motion of the horned viper Cerastes, likens it to a “mer-
chantman’s ship’s boat which, forcing its way to windward in a violent blow, when
hit by the blast of the southwesterly dips its whole side in the sea” (7pdumios éhains
drdry loos % e 8¢ dhpnms | whevpdy Bhov Bdmrovea kakooTabéovros direw [ els dvepoy
BeBlnrar grérpovaros hfds olipw Theriaca 268-70). The Cerastes has a “side-winding
movement,” it “advances by throwing its body forward in a series of loops, and
leaves as its track in dust or sand a series of parallel lines, disconnected and oblique
to the direction in which the snake is moving,” A. Gow and A. F. Scholfield, Ni-
cander: The Poems and Poetical Fragments (Cambridge 1953) 175. Anyone who
has sailed a small boat will recognize the aptness of the simile, for this is precisely
the way a small boat advances against a strong wind: as each gust hits it, it heels
over sharply; then, as the tiller is eased, it makes a looping turn oblique to its course
into the wind and straightens up.

20 Seneca, Epist. 77.2: quotiens ventus tncrebruit maiorque est quam expedit,
antemna submittitur: minus habet virtum flatus ex humili “Whenever the wind
makes up and becomes too strong for comfort, the yard is lowered; for the wind
exerts less force from low down.” The yard could be lowered a third of the way
down the mast (Sallust, Fist. 4.3 [Maurenbrecher]: demisss partem quasi tertiam
antemnis “lowering the yard about a third™) or halfway (Caesar, Bell. Alex. 45.2:
antemnis ad medium malum demissis “with yards lowered half-way; Seneca, Medea
323-24: munc antemmas medio tutas [ ponere malo “place the yards safely at mid-
mast”). Cf. Aristotle, Mech. 851a; 8ow dv % kepala dvwrépa §, 8arrov mhel 7a mhola
“The higher the yard is carried, the faster ships sail.” Plutarch records another
reason for carrying sail this way: to escape detection. Lucullus got safely to Rhodes
“by sailing with the sails lowered far down during the day and only raising them
at night” (ked” Hpépav ptv ddeuévors whéwy Tois loTlors ral Tamewols, vkTwp § émwac-
popévors, Luc. 3.3).

2L jgr{e oré\hew, aut stm. (e.g., Il 1.433; Od. 3.10-11, cited in note 28 below;
Aristophanes cited in note 23 below; Aristotle cited in note 24 below); contrahere
vela (e.g., Cicero, ad Att. 1.16.2; Livy 36.44.2, cited in EreveN, note 53; Seneca,
Epist. 19.9). The Latin expression means literally “contract the sails.”

22]p its method of operation and efficiency it compares with the highly praised
Chinese lugsail; cf. IH 176-77. Both systems, of course, are limited to rigs without
superimposed sails.
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deck; there was no need to send men aloft. For another, it per-
mitted the shortening of selected areas of the sail. When the wind
blew hard over the quarters or astern, the center of the sail was
brailed up (Figs. 81, 147).” When the wind blew hard while a ship
was sailing close-hauled, with its yard braced about to run from
bow to quarter, the brails abaft the mast were tightened to reduce
the amount of canvas aft; this lessened the tendency of the ship
to head into the wind with consequent easing of the pressure on
the helm.* In this particular maneuver the sail must have been

23 Cf. Aristophanes, Frogs ggg-1000: “drawing in sail and using only the tips”
(ovorelhas dkpotre / xpdpuevos Tols loTlois),

24 Aristotle, Mech. 851b: 8 7!, drav é oliplas Polhwrrar Siadpaueiv ph olplov Tob
mwyebparos Bvros, vd péy wpds 7oy kuBepyiTyy 7o loTlov pépos oréhherral, Td && mpds
Ty wp@pav wobiaiov womadueror pidaiy; A dubTy dvriomdy Td myddhior woAAG pév Brre
T¢ wrebpare of Svarar, Shiyw 8¢, 8 Umoaré\hovral. mpodyer pév odv Té wrelpa, els olpioy
3¢ xaflotgor 7o mpddhiov, drriowdy kai poxheboy Ty fdharTav. dua 8¢ xal ol valrau
péxovrar T¢ wrebpari- dvakhivovor y&p émi 1o évarrior éavrobs. “Why is it that sail-
ors, after sailing with a favorable wind, when they wish to continue on their course
even though the wind is not favorable, brail up the part of the sail toward the helms-
man, yet, as they go close-hauled, leave the part toward the prow unfurled? It is
because the rudder cannot produce an effect against the wind when it is strong,
but can when it is not, and this is why they shorten [sc., the sail area aft]. The wind
moves the ship forward, and the action of the rudder converts it into a favorable
breeze, producing an effect against it and using the sea as a fulcrum. At the same
time, the sailors join in the fight against the wind, for they lean their bodies in the
direction opposite to it Cf. on this passage, GOS 312-13, where it is rightly
pointed out that Aristotle’s reasoning is perfectly sound. When sailing close-hauled,
too much canvas aft will increase the tendency of a vessel to come into the wind,
which must be counteracted with the rudder; a stiff enough wind can make this
arduous. Reducing the sail area aft corrects the situation.

The same maneuver is described by Achilles Tatius (3.1.1-2): éyelperas §¢ xérwoer
dvepos ik THs Bakdoons kard wpbowmwoy THs wmés, xal & xuBepyiTys weprdyew éxéheve
v kepalay. xal omoudfi mepiiyor ol vabray, wff pév THy 606wny éml OdTepa ouvdyorres
dvw Tod xépws Bla (rd yip mrebua cpodpdrepor éumesdy dvBéhkew olx émérpeme), wj 6
wpds Bdrepov pépos guhdTTorTes Tob wpdober pérpov kaf' 8 ovvéfawer olpiov elvar T
wepiaywryfi T wrebua “A wind arose from low over the water and struck the ship
head on. The captain ordered the yard braced around [ie., in order to go off on a
tack]. The sailors quickly braced the yard around, and, on one side they furled
the canvas aloft toward one yardarm by main force since the wind had hit teo
strongly to permit them to haul [sc. on the brails] against it, while, on the other
side, toward the other yardarm, they kept just as much of the original spread of
sail as would take the wind at the proper angle for bringing the yard around.”
In this instance, not only was the canvas brailed up to form a triangle, but, be-
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brailed up into a triangle, with the yard and luff forming the arms
and the hypotenuse running from the foredeck up to the after yard-
arm (Figs. 188a-b). The weather sheet would be made as tight as
possible in order to draw the luff taut, and this would have a tend-
ency to bring the forward yardarm down, to tilt the whole sail
(Fig. 188c). A square sail brailed up in this triangular fashion and
set aslant is in shape not unlike a lateen, and may possibly have
sparked the invention of that all-important sail (244-45 above).

But the brails had uses over and above that of shortening sail.
In light breezes they could be so slacked off** that the great main-
sail would belly out to meet the forestay (Fig. 9o).*® Sail could be
completely doused in a twinkling by taking up on all the brails at
once.” Sail was furled in the same way when a ship snugged down

cause of the violence of the wind, sail was at the same time further shortened by
making the triangle as small as possible,

0 kdhws éiévar, épudvar aut sin. in Greek (e.g., Plato, Prot. 338 [cited in ELeven,
App. 1, note 3] and Sisyphus 389c; Euripides, Medea 278 and Trojan Women o4;
Aristophanes, Knights 956), immittere or laxare rudentes in Latin (eg., Ovid,
P)orzt. 4.9.73; Vergil, den, 10.229; Pliny, Epist. 8.4.5, cited in Ereven, App. 1, note
3).
Vergil (den. 3.267-68; cf. 682-83) gives a full description of the handling of the
brails when getting under way: excussosque iubet laxare rudentis. | tendunt wvela
Noti “And he gives orders to shake loose the brails and slack them off. The south
wind fills the sails.” In other words, the men whip the lines to get them to run
through the blocks and fairleads and let the stiff canvas unfurl, and then they let
them run out the proper amount. Thus Lucan (2.697-98), in describing a departure
that was carried out with maximum secrecy, relates that “the men, hanging [from
the yards], lower the furled canvas and do not shake the stout brails so as not to
make the wind whistle [sc. by whipping the lines briskly to get them to run]”
(strictague pendentes deducunt carbasa nautae | nec quatiunt validos, ne sibilet
avra, rudentes).

26 Euripides, Hee. 111-12: axedlas | haipn mpordvors émepedouévas “the ship resting
its sail on the forestays”; Frag. 773.42: owdde 8¢ mpérovoy éml uéoor mehdooer “The
sail travels to the middle of the forestay”; Anth. Pal, 10.2.7: Aaipea & edugpéa mporo-
vifere “Forestay your wellcut sail” (i.., let it out to the forestay). Synesius, de-
s,cnbing one of the storms his ship ran into (Ereven, App. 3) says (Epfst. 4.164c)
wépeba wporovitery Tiy vady “We had in mind to forestay the ship.” Torr suggests
(94) that he means “tightening the forestay to secure the mast,” but Synesius
unmistakably says “ship” and not “mast.” It is not unlikely that he was trying to
use a nautical term he did not understand; cf. Ereven, App. 3, note 1.

2 Ovid, Met. 11.483: antemnis totum subnectite velum *“bind the whole sail to
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or docked (Fig. 150);** men had to go aloft only to secure the canvas
with gaskets (Figs. 144, 151).

III ROWING

As mEenTIONED earlier (8o, 104 above), one of the trireme’s ad-
vantages was that it enabled the oarsmen to row from a seated posi-
tion. In recompense, it required an extraordinarily high degree of
skill to ensure that 170 individual rowers would carry out orders
with split-second speed and in perfect unison.

A good crew was said to be “beaten together,”® i.e., it rowed with
a unified beat. Veteran crews had to be kept up to the mark by fre-
quent exercises and racing competitions.*® New crews had to be
broken in by arduous repetitive practice.” When galleys were not
available for this, the men could be given the elementary lessons
seated in temporary platforms erected on land.** Here they would

SEASONS AND WINDS, SAILING, ROWING SPEED

learn all the basics of rowing; to stroke to the “trireme tune” or
the beat of a mallet,” back water,** dip and hold the oars,” ship
oars,”® spurt.”” The next stage in the oarsmen’s education was neces-
sarily carried out on the water and in concert with other ships,

the yard”; Lucan 9.328: antemnae suffixit lintea summae “had tied the canvas to
the yard on high.”

28 Cf. Od. 3.10-11: ol 8" 100s kardyorro, I8 lorla vnds élons | oreilav delpavres, Ty
8" dpway “They straightway made for the shore, quickly raised [ie., brailed up]
and furled the sail of their graceful craft and moored her.” Conformably, to unfurl
sail is to “lower” it; cf. Achilles Tatius 2.32.2, where he says of a ship getting un-
derway 79 ioriov kabieTo “The sail was lowered.”

28 guykexpornuévos; see Polyaenus 3.11.7, cited in note 32 below (same expression
in Polybius 1.61.3) and cf. Thucydides 8.95.2: 'Afnpaioc . . . dfvykporirois Thnpdpacty
dvayracdévres ypicaafar “the Athenians . .. forced to use untrained (axynkrotetos)
crews.”

80 See GOS 308-309. The boat race in Book Five of the Aeneid may very well be
based on races held by the Roman navy that Vergil had seen; cf. Mohler 62,

31 Cf. Herodotus' story (6.12) of the Ionian citizens who volunteered to serve as
rowers and, able to take but a week of the rigorous training an experienced naval
officer put them through, quit en masse.

32 Chabrias trained raw Egyptian recruits in the 4th century m.c. this way; see
Polyaenus 3.11.7: “He removed the oars from the triremes, laid out long planks
along the shore so that the men could sit in single file, issued them the oars, and,
putting them in charge of bilingual keleustai (302 below), in a few days he taught
them to row and filled his ships with trained [synkekrotemenos ‘beaten together']
oarsmen” (dehdy tds xdwas THY Tprpwr, £iha pakpé Tapafaidw érl rér alyiakdy
Gore ép' €va kafiofar, Sobs adrols Tas xdmwas kal kehevords TOY Siyhdoowy éreThoas
S\lyais Auépais Ehabvery abrobs ddidafev [kal Tas vals| éperdv ovyrexpornuévay émhi-
pwaer). The Romans trained men for their newly built feet in 260-8.¢. in this way
(Polybius r1.21.1-2) and Agrippa for Augustus’ newly reconstituted fleet in 37 ».c.
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(Dio Cassius 48.51.5: 7ols 8¢ én" Ikplwy épérrew foxer “the [oarsmen] he taught to
row on frames”), Thiel, History 172-73, note 345, argues that this was standard
practice, which goes a little too far; it was standard emergency practice,

33 Cf. Athenaeus 12.535d: [Alcibiades, making a grand entrance into Athens’
harbor, had a concert flute-player] “pipe the trireme beat” (79het 78 Tpempixév). For
time-keeping aboard Roman galleys by pounding with a mallet, see THiRTEEN,
note 52. ‘

The general term for what gave the time to the rowers, whether the sound of an
instrument or a coxswain’s cry, was Kelewma or keleusma in Greek (cf, e.g., Eu-
ripides, IT 1405: «dmp wpovapuboavres ék kehebouaros “fitting [their movements]
with the oar to the beat [keleusma]),” which was borrowed by Latin (cf, e.g.,
Martial 3.67.4: lentos tinguitic ad celeuma remos “You dip the oars lazily to the
beat [celeuma]” and 4.64.21).

8¢ wpluvay (dva)kpolecfor in Greek; see, e.g, Thucydides 1.50.5, %.40.1; Aris
tophanes, Wasps 399; Diodorus 11.18.6. inhkibere remis puppim (aut sim.) in
Latin; see, e.g., Cicero, ad Att. 13.21.3 (inhibitio . . . remigum motum habet et
vehementiorem quidem remigationis navem convertentis ad puppim “Inkibitio
[literally ‘holding back’] of the oars involves motion, rather violent motion at that,
of the oarage driving the ship toward the stern™); Livy 26.39.12, 30.10.17, 37.30.10.

88 ras xdmwas kabeivar in Greek; see Thucydides 2.91.4, Dio Cassius 50.31.5. remos
demittere in Latin; see Livy 36.44.8. The maneuver was used to check way or to
steady the ship.

38 CE. GOS 310.

%7 Latin authors employ a variety of expressions. Caesar (Bell. Gall. 3.14.6, 4.25.1;
Bell. Civ. 2.6.5) prefers (navem) incitare “hurry [a ship] along,” others concitare
(Cicero, de orat. 1.33.153; Livy 30.25.8; Curtius 4.3.2; Frontinus, Strat. 1.5.6). Taci-
tus (Ann. 3.1) uses alacre remigium “quick rowing”; cf. citis remigiis in Ammianus
24.6.5, concitatis remigits in Seneca, Dial. 6.18.7,

In Greek, the technical expression is poflw 7§ elpecia mheiv “to travel with rush-
roaring rowing” (Polyaenus 4.7.6). Greek poets of the s5th s.c. use the expression
rhothios “rush-roaring” of the sound of a galley’s oars as they pass through the
water (cf. GOS 203, 311) and pitylos of the “plash” as the oars are dipped. Both
terms seem to have entered the technical vocabulary; for the latter see THRTEEN,
note 53. Aristophanes, Frag. 84 (Edmonds 1, p. 506), speaks of a “ship, when it makes
a rush-roar with its plashes” (vais 8ray éx mirihwy pofidly).

We have no information on how fast an ancient galley could spurt. The galleys
of Louis XIV, driven by four or five men to the oar, could do perhaps 6 nautical
miles per hour (Masson 206). Conformably, Guglielmotti (s.v. palata) reckons
that Italian galleys of the 16th century did ca. 5% to 6%, with a maximum of ca.
8% (30 strokes a minute, each producing 9.1 m. of forward movement, and a nauti-
cal mile is 1854.96 m.), or even better for very brief dashes. Thus Admiral Rodgers’
estimate of better than % for ancient galleys may not be far from the mark (W.
Rodgers, Greek and Roman Naval Warfare, Annapolis 1937, p. 516).
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namely the fundamental fleet evolutions: to form line ahead,” to
form line abreast,” to go from one to the other.* Lastly there would
be intensive training in battle maneuvers, notably the diekplous
“break-through” and the periplous “envelopment.”*

It was only during battle or in emergencies that all oars were
manned.*? Sails were used as muca as possible.” When rowing was
unavoidable, and particularly when it had to be carried on for long
periods, the men were divided into squads that rowed in turn, or, if
all were kept at the oars, were givea regular short spells of rest.*

38 kard plar (vedr) Thucydides 2.84.1, 2.90.4; éml més Xenophon, Hell. 1.6.29-31.
For the Latin terminology, sce W. Lacey, “Some Uses of Primus in Naval Con-
texts,” CQ 51 (1957) 118-22, esp. 118. Livy’s word for a file oE_ ships (i.e., in le}c
ahead) is agmen (36.43.13, 37.23.8). The head of the file is prima navis, the ship
in the center is media navis, the tail end is extremum agmen, and “to bring up the
rear” is agmen cogere (36.44.4, 37.23.8). ‘

39 [n Greek werwmndér (wheiv aut sim.) Herodotus 7.100, Thucydides 2.90.4. _L}vy‘s
word for a line of ships abreast is acies o frons (30.10.4, 37.30.6; cf. Lacey, 1bid.).

40 Cf, Thucydides 2.90.4: émicTpéfmrres Tas vabs perwmndor Emkeoy .“Turm.ng Ith‘(':
ships [sc. from line ahead], they sailed lin: abreast”; Livy 37.29.8: regia classis, .bzm:
in ordinem navibus longo agmine veniers . . . aciem . . . explicuit ‘.‘Thc king's
feet, traveling line ahead in a long double column, . . . went into . . . line abreast.”

41 On these terms, see GOS 137-39, 314-19.

12 Cf. GOS 309. As Thucydides tersely puts it (7.14.1): “Peak performance of a
crew is short” (Bpaxeie deut whnpdparos), .

43 Cf. GOS 310-11, Mohler 48-52. Cicero’s description (ad A#t. 16.6.1) of a_trip
he took in a 2c-oared actuariols (cf. 16.2.6 and EicHT, note 11) from.Pompcn to
Vibo is instructive: magis commode quam strenue navigavi; remis enim magnam
partem, prodromi nulli. illud satis opportune, duo sinus fuerm?t‘ quos tramitti opor-
teret, Paestanus et Vibonensis, utrumque pedibus aequis tramisimus “I had a com-
fortable rather than strenuous voyage, for most was under oars and there were no
boisterous northerlies (prodromi). A bit of luck this, since we had two bays to
cross, the Bay of Paestum and the Bay of Vibo, and we crosscd' both.wnh the yard
squared” (pedibus aequis; see note 13 above). In other words, in a 1':ght galley the
rowers went to work not only when there was no wind but on occasion w}}en there
was too much—and winds like the prod-omi “forerunners,” Le., the harbingers of
the summer northerlies (Pliny, NH 2.123), though fine for heavy. sai[ir}g craft could
often prove too much for a galley with ils scant draft. At such times it had to stay
out of open water and creep along the coast, perforce unf:lcr oars. Clcero.voyagtvzd
comfortably because he was spared both the buffeting a llght. boat takes in a S'tlff
breeze and the long hours needed to row around the circuit of a ba‘y. Hcadmg
straight for his destination, he went along mostly under oars but catching just t}'m
right wind for crossing the mouth of the Gulf of Salerno am:_l Gulf of S. Eufemia.

44 When Athens sent a second trireme rushing to Mytilene in 427 s.c. to counter-
mand the orders for the town’s destruction, “the men slept and rowed in turns”
(ol wiv Gmvor fipolvro kard pépos, ol & #havvoy Thucydides '3.49.3). When-Conon was
caught at Aegospotami in 405 B.c. with the crews vgrande::m.g ashore, he ordered the
ships launched, but “some were double-leveled (dikrotoi, ie., had only two banks
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IV SPEED

How fast could ancient ships travel ?**
The question so put is meaningless: the speed of a sailing ship de-
pends first and foremost on the direction of the wind and varies dras-
tically with it. Against the wind, 100 miles can take as long as 200

manned), some single-leveled (monokrotoi, ie., had only one bank manned), and
some completely empty” (al pév 7d» vedv dlkporar Foar, al 88 povérporor, al 5 mwayrehds
xeval Xenophon, Hell. 2.1.28). Traveling under only one bank of oars was apparently
common practice. Polyaenus (5.22.4) reports that Diotimus (4th ®.c.), after sending
off cantingents from his crews to set up an ambush against an enemy city, “held off
with his ships [sc., to give the ambush party enough time], ordering the marines on
the decks to prepare for battle and the oarsmen to ply the thalamite, the zygite, and
the thranite oars in turn” (rais vavoly dvekdyeve wapayyelhas rois pév émi TGy Kara-
oTpwpdTwy Slagkevdfecfar wpds pdxnr, Tois B¢ dpérais dvd pépos oTé wév Ths falapeds,
67é 8¢ 7is {uylas, o7& 8¢ Tés Opaviridas kdmas dvagépew), Vergil (Aen. 5.268-81) de-
scribes Sergestus’ ship as returning ingloriously from the boat race “feeble under one
bank” (5.271: ordine debilis uno; it had lost a good many oars taking 2 cliff too
closely); the poet only means that the ship’s progress was feeble in comparison with
the others which had dashed home under full power.

On spells of rest, cf. Statius, Theb. 6.799-801: sic ubi longa vagos lassarunt aequora
nautas [ et signum de puppe datum, posuere parumper | bracchia: vix requies, iam
vox citat altera remos “Just so, when long wandering over the sea has wearied the
rowers and the signal is given from the poop, they rest their arms for a while; a
scarce moment of repose, and then a second ery recalls them to the oars™; cf. H,
Levy in Classical Journal 41 (1945-46) 327.

#0 The topic has been dealt with any number of times. The various treatments,
over and above taking no cognizance of wind direction, have been marred by in-
accuracy and incompleteness, Here are a few samples. W, Gotz, Die Verkehrswege
tm Dienste des Welthandels (Stuttgart 1888) 259 cites Od. 15.474f1. as evidence
that the trip from the Cyclades around Malea to Ithaca took 7 days. The passage
does not say this: 7 days out at sea a killing took place, and some unspecified time
later the vessel arrived at Ithaca. Similarly, W. Riepl, Das Nachrichtenwesen des
Altertums (Leipzig 1913) 164 cites Livy 36.29 to prove that Nicander traveled
from Asia Minor to Greece in 12 days. Again, the passage does not say this: Nicander
went to King Antiochus, spent an undisclosed amount of time there, then returned to
Phalara, a port on the Malian Gulf; the round trip, including whatever time he
spent with the king, took 12 days (Livy’s words duodecimo is die quam conscen-
derat navem mean “on the 12th day from the day he had boarded ship” at the port
from which he left Greece). E. de SaintDenis, “La vitesse de navires anciens,”
Rev. arch. sér. 6, 18 (1941) 121-38, omits Marcus Diaconus, Vita Porpk. 6, though
citing other passages from the same work. R. van Compernolle, “La vitesse des
voiliers grecs a I'époque classique (V' et IV® siccles),” Bulletin de Vinstitut historique
belge de Rome 30 (1957) 5-30, dismisses as exceptional (16) a significant passage
from Thucydides (2.97.1; see Table 2), makes (16) an unproven and probably
wrong assumption about another (6.1; see note g3 below), and bases his chief

argument on a series of totally hypothetical calculations, See also notes 6o and
111 below,
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with the wind. Columbus flew to America with the Atlantic trades
at his heels; when he met headwinds while working north along the
coast of South America he was lucky to log 1 mile forward an hour.
A very first step must be to classify voyages according to the winds
encountered en route, to sift those done with a wind from some point
abaft the beam, enabling the ship to move at its fastest directly toward
its destination, from those with a wind from ahead, when a vessel
must go through the uncomfortable and wearisome procedure known
as tacking.” Fortunately, in many cases we are specifically told what
- the wind conditions were; where we are not, we can often make some
sort of guess by using modern hydrographic information.” No doubt,
in any crossing, the nature of the vessel, whether fast or slow, and
the force of the wind had a certain effect, But never as much as wind

direction; this sets the basic speed, and other factors cause only
variations.

Voyaces MapE wiTH FAvoraBLE WINDs

Pliny, in a much-quoted passage,® mentions a pair of record voy-
ages and a number of others that he obviously considers examples

¢ This has been overlooked by the many who provide a list of miscellaneous
voyages and from it deduce—or let the reader deduce—what the “average speed”
of ancient ships was. E.g., Gotz (op. cit. previous note, 260) concludes that the
average speed in Greek times was 4 to 6 knots. Riepl (op. cit., previous note, 160-
61) agrees with this but adds (168) an overall average of 5% knots for the whole
ancient period. Cedric Yeo (TAPA 77, 1946, p. 232) holds for an average speed of
about 3 to 4 knots. W. Kroll (RE, s.v. Schiffahrt 411 [1921]) offers 5.6 knots for the
Greek period and up to 7.5 for the Roman.

*" The same winds prevail today as in the days of the ancients. Cf. e.g,, Casson,
“Isis” note 4, which points out that Nelson in 1798 met the identical winds en-
countered in a voyage described by Lucian. Mohler has applied hydrographic in-
formation and a knowledge of the effect of the wind on sailing vessels to certain
passages in the Aeneid with illuminating results,

*8 NH 19.3-4: “[Is there a greater miracle than the flax plant which (sc. made
into sails) enabled] Galerius to reach Alexandria on the seventh day from the
Strait of Messina, and Balbillus on the sixth . . . and Valerius Marianus . . . from
Putcoli on the ninth day with the lightest possible breeze . . . > which puts Gades,
near the Pillars of Hercules, within seven days of Ostia, Hither Spain within four,
the Province of Gallia Narbonensis within three, Africa within twop” (ut Galerius
@ freto Siciliae Alexandriam septimo die pervenerit, Balbillus sexto . . ., Valerius
Marianus . . . a Puteolis nono die lenissimo flatu . . ., quae Gades ab Herculis colum-

nis septimo die Ostiam adferat et citeriorem Hispaniam quarto, protinciam Narbo-

nensem tertio, Africam altero).
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of exceptionally fast runs. All, of course, must have been made under
favorable wind conditions. The voyages are as follows:*

TABLE 1

Distance  Length of Ouverall
(nautical ~ Voyage  Speed

Voyage miles ) (days)  (knots)
Ostia-Africa 270" % 6
Messina-Alexandria 830 6% 5.8
Ostia-Gibraltar 935 Vi 56
Ostia-Hispania Citerior 510° 4 5.3
Ostia-Provincia Narbonensis 380% 3 )
Messina-Alexandria 830 7 5
Puteoli-Alexandria 1,000 9 4.6

This list gives a good point of departure. It provides an upper limit:
with a wind from the right direction, a speed of between 4% and 6
knots could be realized. The variation reflects the two factors men-
tioned above, that some winds are stronger and some ships faster than
others, a point that can be best illustrated by the voyage between Ostia
and Africa. The record crossing took, as Pliny shows, two days. A
more usual but still fast trip took two and a half or three days,** while

#® Distances are based on G. Philip, Mercantile Marine Atlas® (London 1950)
maps 16-18; Reed's Tables of Distances Between Ports and Places in all Parts of
the World" (Sunderland 1047) 62.69; Table of Distances between Ports, United
States Navy Hydrographic Office, no. 117 (Washington, D.C. 1943) passim. In ad-
dition, I have used measurements based on the U.S. Navy Hydrographic Office
charts of the Mediterranean.

%% This is the distance between Ostia and a point off Cape Bon, Pliny, who can-
not resist exaggeration, adds that this voyage (like the Puteoli-Alexandria run
mentioned in note 48) was done “with the lightest possible breeze.”

°* The voyage from Italy to Alexandria was a downhill run with the northwest
trades at a vessel's heels all the way. Goitein (326) reports one r1th century run
from Palermo to Alexandria that took 13 days and another that took 17, while Ibn
Jubayr went from Sardinia to Egypt in 12 (Goitein 325). I estimated that the
Marscilles-Alexandria run would take 20-30 days (“Speed” 146); Goitein (325) has
subsequently reported an 11th century voyage that took exactly 25.

32 The distance from Ostia to Tarraco through the Strait of Bonifacio is 510 nauti-
cal miles.

53 To Narbo,
3 Cato the Elder showed the Senate at Rome a fig that “had been picked at
Carthage three days before” (tertium . . . ante diem . . . decerptam Carthagine,

Pliny, NH 15.75; cf. Plutarch, Cato Maior 27.1).
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Marius, when hastening from the war against Jugurtha to stand for
the consulship at Rome needed three and a half or four days despite
a favorable wind.” Probably he boarded the first available ship for
Rome which, as it happened, was slow; possibly the wind, although
from the right direction, was not very strong.

The next step is to compare Pliny’s record runs with other voyages
of which we have knowledge. Here are seven, each one made, we are
specifically told, under favorable wind conditions.

TABLE 2

Distance Length of Overall
(nautical ~Voyage  Speed

Voyage miles)  (days)  (knots)
Corinth-Puteoli®® 670 44 62
Abdera-Mouth of Danube® 500 4 52
Rhegium-Puteoli®® 175 873 5
Carthage-Gibraltar® 820 i | 4.9
Syrtes-Alexandria® 700 62 45
Alexandria-Ephesus® 475 4% 4-4
Carthage-Syracuse®? 260 2% 43
Phycus-Alexandria® 450 44 43
Puteoli-Tauromenium®* 205 21 3.4

58 Plutarch, Marius 8.5: “And he crossed the sea [from Utica to Rornc]' in four
days with a favorable wind” (kal v mé\ayos Terapraios olply wvelpat:. mepdoas).
56 Philostratus, Vita Ap, 7.10: “[From Corinth, Apollonius] left . . . toward eve-

ning. Happening upon a favorable wind and a current running his way . . s he
arrived at Puteoli on the fifth day” (d¢fiker . . . dua domépa. Tuxdy 5 odplov wreduaros
xal Tewos ebpolas Umodpapoians . . . dplxero és Awxarapyiar wepmwraios).

57 Thucydides 2.97.1: “From Abdera to the Pontus Euxinus as far as the Ister—
if the wind stands steady at the stern, this is a voyage for a merchantman ?E four
days and as many nights” (dmd *AB&ipwy wékews & rdv Elfewor waov péxpt Icrrfmu
worapol— . . . weplwovs . . . Hv alel kard wplpvay loTirac 78 wrelua, »ml a-r:pu'yvu?vg
recodpwy Huepiy kal lowy vurréy). There is some variation in the figures given for
the distance covered in this voyage. Whibley, 4 Companion to Greek Stu‘c‘izes (Cam-
bridge 1931') 588, gives 460 nautical miles; Assmann (Segel 1053) 470; Kbster (179)
500; Kroll (op. cit., note 46 above, 411) 520; I:Icw and W‘ells, note to 7.18‘3..3, 60?-:
miles = 520 nautical miles; the same figure in Grundy, “The Raitc of Sailing o
Warships in the Fifth Century B.c.,” CR 23 (1909) 107-108. The higher figure pre-
sumes that the voyage was made in constant sight of land. For the figure of 500
which I have adopted, see Kaster 179, note 1. .

58 Acts 28.13: “After one day [spent at Rhegium] the south wind blew, and we
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With the single exception of the last voyage—which will be dealt
with in a moment—the figures here agree very well with Pliny’s
records: with the wind in the right direction, a vessel could log
roughly between 4% and 6 knots. The exception, Apollonius’ voy-
age from Puteoli to Tauromenium, may have been made with a
very slow ship or very light breezes or perhaps both. On the second

came the next day to Puteoli” (uerd plav juépar éreyevopdvov vérou Bevrepaior fAfoper
els IoTiéMovs).

% Scylax, Per. 111 (Miiller, GGM 1, p. go): “From Carthage to the Pillars of
Hercules under ideal sailing conditions is a voyage of seven days and seven nights”
(dwrd Kapynmbévos rairy dorly &g’ ‘Hparhelovs arhhas Tod kalhlorov whob rapdwiovs
Npuepdy errd xkal vukrdy érrd),

%% Sulpicius Severus, Dial. 1.3.2, 6.1: “Setting forth [from Utica] for Alexandria,
with the south wind blowing against us, we were almost carried into the Syrtes. . . .
[After some time spent there] the sailors called us back to the sea, we shoved off,
and with a favorable voyage arrived at Alexandria on the seventh day” (1.3.2:
Alexandriam petentes, reluctante Austro paene in Syrten inlati sumus. . ., 1.6.1:
revocantibus ad mare nautis discessimus, prosperoque cursu septimo die Alexandriam
pervenimus). Since the point on the Greater Syrtes where the landing was made is
not precisely indicated, the figure of 700 nautical miles is merely an estimate. H, de
Saussure (Rew. Arch. Sér. 6, 10, 1937, p. 97) erroneously took the seven days as the
length of the voyage from Utica, as did M. Charlesworth, Trade Routes and Com-
merce of the Roman Empire’ (Cambridge 1926) 247.

®* Achilles Tatius 5.15.1, 17.1: “And it happened that the wind called us [to leave
Alexandria]. ., . After sailing for five days in a row we arrived at Ephesus” (5.15.1:
kard TUxnY 8¢ kel 7O mvedua dxdhe duds. . . . 5.17.1: wévre 8¢ v s Hpepdy Sia-
vigavres Tdv wholv Hrouer els hv “E¢eqor),

®% Procopius, Bell. Vand. 1.14.8: [In Syracuse, Procopius met a man] “who had,
three days before that very day, come from Carthage” (rpiraiby ol éxelvy =7 Hpuépg
é Kapyndévos fixovra), Though not stated in so many words, the implication is
that this was a fast voyage, hence done with favorable winds,

8 Synesius, Epist. 51 (Migne, PG 66, p. 1379): “Leaving Phycus at daybreak,
toward evening we made for the bay at Erythra, Spending there as long as it took
to quench our thirst and replenish the water supply, . . . we again set forth, En-
joying a rather gentle wind that, however, blew steadily from astern, . . . on the
hifth day we saw the torch which they raise from the tower as a signal to new
arrivals. Before you could say it, we had disembarked on the island of Pharos”
(dpavres éx Burodvros dpyouérys epas Selhys éflas T¢ xar’ 'Epupdy kbAwe mwpocéryoper.
évbarpifavres 8¢ doov Udwp miely kal Wpedoachar . . . adfis drfixbnuer - wpebpare d¢
xXpuoduevor perply pév, dAN' ék mpiprms del, . . . mepmwraior Tov @pukrdy l86yres, by
alpovowy dmd wipyor Tols xarayouéros cUvfnpa - 6@TTor 4 Néyos drofiBacfévres fuev
& 1fi viow v Pdpw), Phycus is the modern Rasal-Razat in Cyrenaica, A certain
amount of time—perhaps as much as half a day—must be allowed for leaving course,
beaching, taking on water, and resuming course,

& Philostratus, Vita Ap. 8.15 [From Puteoli, Apollonius and a friend] “sailed
for Sicily with a favorable wind. . . . They arrived at Tauromenium on the third
day” (¥whevoav érl Zixehlas dvépw émerndely . ., dyévorro & Tavpoperly Tpiraiod).

285



CHAPTER TWELVE

Marius, when hastening from the war against Jugurtha to stand for
the consulship at Rome needed three and a half or four days despite
a favorable wind.*”® Probably he boarded the first available ship for
Rome which, as it happened, was slow; possibly the wind, although
from the right direction, was not very strong.

The next step is to compare Pliny’s record runs with other voyages
of which we have knowledge. Here are seven, each one made, we are
specifically told, under favorable wind conditions.

TABLE 2

Distance Lengthof QOverall
(nautical Voyage  Speed

Voyage miles) (days)  (knots)
Corinth-Puteoli®® 670 4Y4 6.2
Abdera-Mouth of Danube® 500 4 52
Rhegium-Puteoli*® 175 1% 5
Carthage-Gibraltar®® 820 7 4.9
Syrtes-Alexandria® +00 6% 45
Alexandria-Ephesus® 475 4% 44
Carthage-Syracuse®* 260 2 43
Phycus-Alexandria® 450 4% 43
Puteoli-Tauromenium®* 203 2% 3.4

55 Plutarch, Marius 8.5: “And he crossed the sea [from Udca to Romc]l in four
days with a favorable wind” (xai 78 wé\a<yos Terapraios Dl:'_p!&_d wvelpar wepdoas),

56 Philostratus, Vita Ap. 4.10: “[From Corinth, Apol[omus]‘ left -+« toward eve-
ning. Happening upon a favorable wind and a current running his way . . ., he
arrived at Puteoli on the fifth day” (défker . . . dua éomépg. Tuxdw §¢ obplov wrebuaros
xal Twos elpolas vmodpapolans . . . dplkero és Awkarapylar mepmralos).

57 Thucydides 2.97.1: “From Abdera to the Pontus Euxinus as far as the Ister—

if the wind stands steady at the stern, this is a voyage for a mer’chantrnan ?E four
days and as many nights” (dwé "AB&pwr wéhews &s Tév Elfewor mérror péxpe Iu'rfon
worapol—., . . weplmhovs . . . H» alel kard wplprav lotirar T wrelua, i o‘T.po"y‘yu?\y
Teaadpwy fuepdy xal fowy vurrde). There is some variation in the figures given for
the distance covered in this voyage. Whibley, A4 Companion to Greek Stu?’xer (Cam-
bridge 1931*) 588, gives 460 nautical miles; Assmann (Segel 1053) 470; Késter (179)

] . .183.3, 600
o0; Kroll (ep. cit., note 46 above, 411) 520; How and W"ells, note to 7.183.3,
rsnilcs = 52(0 F::autical miles; the samc figurc in Grundy, “The Rate of Sailing of

Warships in the Fifth Century s.c.,” CR 23 (1909) 107-108. The higher figure pre-
sumes that the voyage was made in constant sight of land. For the figure of 500

which I have adopted, see Koster 179, note 1. -
58 Acts 28.13: “After one day [spent at Rhegium] the south wind blew, and we
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With the single exception of the last voyage—which will be dealt
with in a moment—the figures here agree very well with Pliny’s
records: with the wind in the right direction, a vessel could log
roughly between 44 and 6 knots. The exception, Apollonius’ voy-
age from Puteoli to Tauromenium, may have been made with a
very slow ship or very light breezes or perhaps both. On the second

came the next day to Puteoli” (nerd play Hudpay émiyevopdvov vérov Bevrepaior HAGoper
els IoTibhovs).,

% Scylax, Per. 111 (Miiller, GGM 1, p, go): “From Carthage to the Pillars of
Hercules under ideal sailing conditions is a voyage of seven days and seven nights”
(dwd Kapxndbvos rabry éoriv ép’ “Hparhelovs arihas vob kadhlorov mwhol wapdarhovs
huepdy mra kal pukrdy dmwrd),

8% Sulpicius Severus, Dial. 1.3.2, 6.1; “Setting forth [from Utica] for Alexandria,
with the south wind blowing against us, we were almost carried into the Syrtes. . . .
[After some time spent there] the sailors called us back to the sea, we shoved off,
and with a favorable voyage arrived at Alexandria on the seventh day” (1.3.2:
Alexandriam petentes, reluctante Austro paene in Syrten inlati sumus. . . . 1.6.1:
revocantibus ad mare nautis discessimus, prosperoque cursu septimo die Alexandriam
pervenimus). Since the point on the Greater Syrtes where the landing was made is
not precisely indicated, the figure of 700 nautical miles is merely an estimate. H. de
Saussure (Rev. Arch. Sér. 6, 10, 1937, p. 97) erroneously took the seven days as the
length of the voyage from Utica, as did M. Charlesworth, Trade Routes and Com-
merce of the Roman Empire® (Cambridge 1926) 247.

# Achilles Tatius 5.15.1, 17.1: “And it happened that the wind called us [to leave
Alexandria]. . . . After sailing for five days in a row we arrived at Ephesus” (5.15.1:
kaTd Toxmy 8¢ kal T mrebua éxdher Puds, . . . 5.17.1; mévTe B¢ 7Oy s Huepdv dia-
vigavres Tdv wholv frouer els Ty “Egeaor),

®2 Procopius, Bell. Vand. 1.14.8: [In Syracuse, Procopius met a man] “who had,
three days before that very day, come from Carthage” (rperaidy ol éxelvy 16 Hpépg
¢k Kapyndévos fikovra), Though not stated in so many words, the implication is
that this was a fast voyage, hence done with favorable winds,

®% Synesius, Epist. 51 (Migne, PG 66, p. 1379): “Leaving Phycus at daybreak,
toward evening we made for the bay at Erythra. Spending there as long as it took
to quench our thirst and replenish the water supply, . . . we again set forth. En-
joying a rather gentle wind that, however, blew steadily from astern, . . . on the
fifth day we saw the torch which they raise from the tower as a signal to new
arrivals. Before you could say it, we had disembarked on the island of Pharos”
(dparres éx Pukolivros dpyopdvns édas del\ys Sylas 1@ xar' *Bpubpay xkéATy wpocéayopey,
évdiarplyarres 3¢ ooy USwp miely Kal UBpeloacfac . . . abfis dyfyBnuer- mreduary B¢
Xpnodueror perplo pdv, dAN' & mplurys del, . . . mweumraior Ty dpukrdv lSbvres, by
aipovay dmd mwipyov rois karayoudvols olvinua- Bdrror 7 Aéyos dwofiSactévres Fuew
& 7§ wice v§ ®dpw). Phycus is the modern Rasal-Razar in Cyrenaica, A certain
amount of time—perhaps as much as half a day—must be allowed for leaving course,
beaching, taking on water, and resuming course,

® Philostratus, Vita Ap. 8.15 [From Puteoli, Apollonius and a friend] “sailed
for Sicily with a favorable wind. . . . They arrived at Tauromenium on the third
day” (¥rAevoar éwl ZikeMlas dvépw émrydely . . . dyévorro &y Tavpouerly Tpiraiod),
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long leg of the journey, from Syracuse to the mouth of the Alpheus,
the same ship logged but 2.5 knots.** We are told nothing about the
wind conditions en route but the prevailing winds in this area blow
from the NW, which should have been perfect for such a voyage®—
had he actually encountered them.

In one of the episodes in Xenophon of Ephesus’ novel, he has a
pirate ship make the 400 miles from Rhodes to Ephesus in four
days,”” or an average of 4 knots, somewhat slower than the speeds
just given. The wind failed on the second day, and some time was
lost in a boarding operation. Presumably the author conceived of
the rest of the run as being made under a favorable wind—and the
northwesterlies of the area would, in fact, be ideal.”®

Sulpicius Severus in one of his dialogues mentions that the trip
from Narbo to Utica took five days.” The distance is about 500
nautical miles, which works out to an average speed of 4.1 knots.
For the 70-odd miles through the Gulf of Lion the ship may have

had to tack™ and, if so, made no more than 2 knots.™ The rest of

65 Jbid.: “Having arrived at Syracuse, they set sail for the Peloponnese . . . [and]
arrived on the sixth day at the mouth of the Alpheus” (érl Zvpaxovedr xopisdévres
drfyorTo és Mehowdvrmaor . . ., dgplcorro 5 Huépas éxTys éml Tas Tob "ANgeiol éxBods).
The distance is somewhat over 300 nautical miles.

88 Cf. Plutarch, Dion 25.1-6 (cited in part in note 98 below) for a graphic picture
of the effect of the northwest winds in this area. Dion’s fleet was driven before them
from Syracuse to the Greater Syrtes. All hands were amazed when a fresh south
wind sprang up; they never expected a wind from that direction in those waters.

87 Xenophon of Ephesus, Eph. 1.12.3, 13.4-5, 14.6: “At first they were carried
along by a fair wind . . . and that day and the following night they were borne
along. . . . On the second day the wind died down. . . . At first [a galley full of
pirates] kept sailing alongside . . . but about midday . . . they leaped on to the
ship . .. [and after looting it], completing the rest of the sail in three days, arrived
at ... Tyre” (1.12.3: sal 76 uév wpdra épéporro odply mredpar: . . . xdkelvyy Te THY
Huépay xal Ty émwwoloar virTa épéporro . . . r7 3¢ Sevrépp émwémavro uév b dvepos . . .
1.13.4-5: T¢ udv mwpdra mwapémheoy . . . wepl péooy huépas . . . dverpdncap éml THy vaiy
.+« L.14.6: Biavdoarres fuépais Tpwl Tov wholy xarixfnoar els . . . Tipor),

88 272 above.

89 Sulpicius Severus, Dial. 1.3.1: “We set sail from Narbo and entered the port
of Africa [most likely Utica] on the fifth day; so prosperous a voyage had we made
with God’s consent” (Narbone navem solvimus, quinto die portum Africac intra-
vimus: adeo prospera Det nutu navigatio fuit).

T0The ecourse was southeagt and southwest winds are common in this area; see
272 above. st

71 See Table 5 below.
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the journey probably saw favorable winds’ and an average speed of
somewhat better than 5 knots.

The following instances are not records of actual voyages but
indications of the time it usually took to cross from one point to
another. As it happens, all involve sailing with favorable winds.

TABLE 3

Distance Lengthof Ouverall
(nautical Voyage Speed

Voyage miles) (days)  (knots)
Ibiza-Gibraltar™ 400 3 5.5
Epidamnus-Rome™ 600 4Y 5.5
Cape Samonium in )
Crete-Egypt™ 310 3o0r4 4.30r 3.2
Rhodes-Alexandria™ 325 34 39
Sea of Azov-
Rhodes™ 880 9% 3.9

In the light of this evidence, the lower limit of the rate of speed
should be revised from the 4% knots noted hitherto to 4 knots.
Consider the following voyages:

"2 HO 152,581 and 35, bottom.

"# Diodorus Siculus 5.16.1; “The Pityuses . . . lie a voyage of three days and three
nights distant from the Pillars of Hercules” (Iirvoioaa . . . dideryer drd #4v 'Hpa-
khéovs aryh@y mholy fuepdy Tpidy kai Téy lowy vukr@r), The prevailing easterly winds
of the area (272) would be favorable.

™ Procopius, Bell. Goth. 3.18.4: “For those sailing [from Epidamnus] . . . with a
favorable wind, it is possible to reach the harbor of Rome in five days” (mAéovor pév
dréuov . . . &ripdpov émimeabyros mwepmwraloss és Tow ‘Pupalur Npéve raralpery Suvars,
{recbuc).

"6 Strabo 10.475: “The voyage from Samonium to Egypt takes four days and
nights; though some say three” (dwé 8¢ To0 Sapwwlov mpds Alyvrros TerTdpwy
kel vukrdy whobs, ol 8¢ Tpdy past).

78 Diodorus Siculus 3.34.7: “From the Lake of Maeotis [Sea of Azov], ... many
on merchant ships traveling with a fair wind make Rhodes on the Ioth, d;f
and from there make Alexandria on the 4th” (dwd vép ths MawdriSos )\[,Lwn;. o
moMhol Tdy whoifopérwy obprodpopotoars vavel popriow els uty ‘Pédor dexaraior ' 'e’.‘:’-
7is els 'Alefdvdpear rerapraiol Ka.‘ray'rtﬁa'w). o

7 See previous note,

Nuepidy
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TABLE 4

Distance  Lengthof  Overall
(nautical Voyage Speed

Voyage miles) (days) (knots)
Byzantium-Rhodes™ 445 5 3
Byzantium-Gaza™ 855 10 3.6
Thessalonica-Ascalon® 800 12 2.8

The three voyages took place in an area where the prevailing
winds would be fair. The slower speed, if they actually did encounter
fair winds, may have been because the run involved some island-
hopping and coasting, which is more time-consuming than sailing
over the open sea. Vessels could not reach their maximum speed
unti] in the waters south of Rhodes.

Combining all the above evidence, it would scem that, under fa-
vorable wind conditions, ancient vessels averaged between 4 and 6
knots over open water, and slightly less while working through is-
lands or along coasts.™

"8 Marcus Diaconus, Vita Porpk. 55: “We arrived at Rhodes [from Byzantium]
in five days” (ég8doaper 8¢ Thy ‘Pédov 8 Fuepdy mévre),

" Marcus Diaconus, Vita Porph. 27: “I left Byzantium and arrived in 10 days
at Gaza” (éerépira éx Tob Bufarrlov kal ¢pfdrw 8¢ Huepdy déka iy Tatalwy wéhw).

8 Marcus Diaconus, Vitz Porph. 6: “And going immediately to Ascalon and
finding a ship, I set sail and after a good voyage of 13 days, we arrived at Thes.
salonica. . . . T sailed back, arriving in 12 days at the port of Ascalon” (ed6éws 5
kaTeN8dy els *Ackdhwra kel ebpy mholoy drfxbny, kal 50 Huepdy Séxa Tpidy elmrhofearTes
dyevbpefa els Oecaarovlkny . . . éravérievoa phdoas 8¢ Huepdy déka Slo els o éumopeioy
*AckdAwros). The voyage out was indeed good: though in a direction that would
normally encounter foul winds, it took but one day longer than the voyage back.

®1 Cf. Aristides’ remark (Orat. 36.111 [11, p. 208 Keil]) to the effect that “a vessel,
running for a day and a night with a wind from astern—one that whistles, T may
add—. . . will make . . . perhaps better than 1,200 stades [120 nautical miles = 5
knots]. I have often made this speed myself during a good crossing” (vafs maryuepla
Béouaa b’ dréuov katd wpluvav mwréopros, wpooliow 3¢ Kal Aeyéos’, . . . aTadlovs drice
v+« lows pa@\hoy Siakoolovs kal xiNlovs. xal Hueis Togobrous ép edmholg ToANdkis Hfyiica-
uev), Menippus, who wrote a coast pilot toward the end of the rst B.C.,, mentions
(Marcianus of Heracleia, Epitome peripli Menippei 5 [Miiller, GGM 1, p. 568]) that
an ordinary vessel makes 7oo stades (70 nautical miles = ca. 3 knots) and a well-
tade one goo (go nautical miles = ca. 4 knots) “in one day” (3:& wids Hudpas);
whether he means 24 hours or just the daylight hours is not cértain,
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Vovaces MapE Wit UNFAVORABLE Winbps

The difference in speed when traveling before and against the
wind can most graphically be illustrated by several of the voyages
of Mark the Deacon. Sailing with a following wind he made from
Byzantium to Rhodes in five days and from Byzantium to Gaza in
ten (Table 4). The return trip in both cases took just twice as long
(Table 5).*

Here are the records of voyages made under unfavorable wind
conditions:
TABLE 5

Distance  Lengthof  Ouverall
(nautical Voyage Speed

Voyage miles) (days) (knots)
Cyrene-West Point

of Crete® 160 ¥ 23
Ascalon-Thessalonica® 8oo 13 2.6
Rhodes-Gaza® 410 7 2.4
Alexandria-Marseilles® 1,500 30 2.1
Puteoli-Ostia®” 120 2l 2.0
Gaza-Byzantium®® 8s5 20 1.8
Rhodes-Byzantium® 445 10 1.8
Caesarea-Rhodes™ 400 I0 1.7
Alexandria-Cyprus™ 250 6Y 1.6
Sidon-Chelidonian Isles” 350 9% L5

*# Equally graphic are voyages from Rome to the Near East and back, Puteoli to
Alexandria could be done in as few as 9 days (Table 1), while the trip back could
take over 50 and even 70 (Casson, “Isis” 43-51).

88 Strabo 10.475: “The voyage from Cyrene to Criumetopon [the west point of
Crete] takes two days and nights” (tore & dmd THs Kupyvalas éml rd Kpiob péromop
Suely fHuepdy kal pukTdy mhabs),

Thucydides mentions that the sail from Carthaginian Neapolis to Sicily, a dis-
tance of about 125 nautical miles, took two days and a night (7.50.2: Néar méAe,
Kapyndoriandy éumépioy Gbermep Zikehla ENdyiorar Bio Npepdy kal pukrds whoby dréxe:
“Neapolis, a Carthaginian port that lies the closest to Sicily, a voyage of two days
and a night”). If he means 36 hours, then the speed works out to ca. 3.5 knots; if
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The speed in this list that appears most out of line is the first, but
a moment’s further study will reveal that it is not really so. From
Cyrene to the west point of Crete is NNE. The prevailing wind in
these waters is NW. A vessel making the voyage would theoretically
travel on a port tack the whole distance. If the wind, however, backed
merely a point or so, it would cease being unfavorable. The second,

he means 24 hours plus a long day of, say, 15, then it works out to slightly less.
The first leg, along the coast of Cape Bon, could take advantage of the favorable
land breeze, but the rest would generally be against the prevailing easterlies (HO
151.47). Thus, like the crossing from Cyrene to Criumetopon, it reveals somewhat
better time than could be made in trips against the wind all the way.

8 See note 8o above.

85 Marcus Diaconus, Vita Porph. 56-57: “Sailing out of Rhodes, the weather being
good, we had a good voyage for two days; then a storm suddenly arose. . . . Toward
evening, the wind shifted, and we had good sailing conditions. Putting in four
more days on the sea, at dawn on the fifth we sailed up to the beach at Gaza”
(wheloavres 8¢ éx Ts "PéSov kal edmhonoarres i huépas do edblas olons, dprw KiveiTal
xeipdy . . . wpds éomépay érpdmy & dveuos, kal émhéouey émrpdelws, kal momjoavres év
79 mehdyer dNhas Hpépms Téooapas, T wépwTy 8pfpov kaTemheloauer els TO Tapdhwoy
uépos 7is Tatalwy).

86 Sulpicius Severus, Dial. 1.1.3: “There [ie, at Alexandria] I found a merchant .

ship that was getting ready to shove off with a cargo for Narbo. . . . On the 3oth
day I arrived at Massilia, and from there I came here [to Narbo] on the roth. So
prosperous was the voyage that fell to my pious wish” (navem ibi onerariam inveni,
guae cum mercibus Narbonam petens solvere parabat . . . tricensimo die Masstliam
adpulsus, inde huc decimo perveni: adeo prospera navigatio piae adfuit_voluntati).
Indeed it was a prosperous voyage, considering the consistently unfavorable pre-
vailing winds; cf. note 82. Goitein (326) reports an rith century voyage from al-
Kanais, just west of Alexandria, to Palermo that took 25 days, which accords fairly
well with the 30 days reported by Sulpicius for the trip from Alexandria to Mar-
seilles, Goitein also reports (325) a voyage from Alexandria to Almeria—the dis-
tance sailed would be about the same as from Alexandria to Marseilles—that took
65 days, which accords with Lucian’s comment that it could take as much as 70
days to go from Alexandria to Rome (see Casson, “Tsis” 43-5I).

87 Philostratus, Vita Ap. 7.16: “Sailing from Puteoli, they arrived at the mouth of
the Tiber in three days” (dmomheloavres 8¢ Ts Awatapylas Tpiraior xarfipay & Tés
xBuNas rob Otufpidos), Friedlinder suggests (Darstellungen aus der Sittengeschichte
Roms™ 1 337-38) that the ship put in for the night at Cajeta and Antium. More
likely it was sailing night and day beating into the eye of the northwesterlies.

88 Marcus Diaconus, Vita Porph. 26: “[At Gaza, Porphyrius] put me aboard, and
in 20 days we arrived [at Byzantum]” (émhduoér pe kal &' juepiy x épBdoauev), Cf.
the r1th century voyage reported by Goitein (326) that took 18 days from Alexandria
to Constantinople. I had earlier estimated (“Speed” 145) that such a voyage would
take 17-20 days. For the route, cf. Josephus, Ant. Jud. 16.17-20 (Herod sailed from
Palestine to Byzantium via Rhodes, Cos, Chios and Mitylene. He was held up by
contrary winds at Chios). i

89 Marcus Diaconus, Vita Porph. 37: “Leaving [Rhodes] on that very day, we set
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the voyage from Ascalon to Thessalonica, is patently exceptionally
fast since it took but one day longer than the trip the other way
(Table 4), which was in the direction favored by the prevailing
winds. The very low average of the last voyage was caused by a
heavy storm encountered en route, It would seem therefore that an-

cient vessels averaged from less than 2 to 214 knots against the
wind.”

sail and in 10 more days arrived at Byzantium” (dvaxfévres éxelvy 7§ fuépg émhet-
cauey kal 80 dMAwy Huepdy Béka pBdoaper 1o Buldrrioy),

80 MaI'C].lS Diaconus, Vite Porph. 34: “Arriving at Caesarea, we set sail . . . and
kE {nakmg a ‘good' voyage . . . arrived at Rhodes in 10 days” (raradafiw i
‘I;:;::,)of:av v w w ETJ‘}\EUO’CL,U.E.J' <. okal .. ebmhofoarTes 80 fuepdy Béka karixBnper els

% Lucian, Nawig. 7: “Setting sail from Pharos with no very strong wind, on the
7th day we sighted Acamas [the eastern tip of Cyprus]. ... [On leaving’ Sidon]
we were struck by a great storm and on the 1oth day, passing through the Strait
of {&ulon, we arrived at the Chelidonian Isles” (dnd s ®dpov drdpavras o mwdwv
t‘Smuy wrelpare éB8opalovs tBeir Tov 'Axdpavra. . , . xeudye ueydhe mepirerbyTas Sexdry
ew:l Xehdovéas Bua Toil AbNvos éhdeiv). CE the 1rth century voyage reported by Goi-
tein (321) from Alexandria to Tripoli on the Lebanese coast opposite Cyprus; a
constant fight against storm and foul winds, it took 8 days. ’

¥2 See the preceding note.

#3 Wind conditions were often bad enough to force vessels to stop at intermediate
ports for days or weeks or even months. It took Cicero three weeks to cross from
Patras to Brindisi in 50 ».c. (ad Fam. 16.9.1-2), and St. Paul, of course, was forced
to spend the winter at Malta (Acts 28.11). ,

SC:VCJ.:’HI voyages have not been included in the tables because it is impossible to
determine the winds encountered. There are, e.g., those reported by Herodotus
(4.86) that took place in the Black Sea, an area of variable winds. The speed seems
to have been 3 to 4 knots, but there is a complication in that the figures Herodotus
gives for the'distances covered are much greater than they should be. He based
them on a ship’s average speed, which in this case he overestimated; cf. How and
Wells,. note to 4.85.2, Strabo (11.468) reports that the voyage from Phasis to Amisus
and Sinope took two or three days. Since the distance is 235 nautical miles, this
would mean a speed of 3% or 5 knots. Then there is the circumnavigation of ,Sicil
to which there are references in Thucydides, Strabo, and Plutarch. On such a coursy
a vessel would theoretically meet both favorable and unfavorable winds StrabE
(6.265) quotes Ephorus as saying that it took five days and nights, Sincc.thc dio
tance is roughly 500 nautical miles, the speed works out to 4.2 knots, Plutarch (Mas‘
603a) says four days, which would mean 5.2 knots. Thucydides (6.1) gives ei ]:t
daysl. He means traveling by day only (cf. 2.97.1, cited in note 57 above whcreghe
s.:pemﬁes‘day and night), If we allow 15 hours a day for sailing, he a’ rees with
Strabo; if less, with Plutarch, In either event, all the figures indica’te thatg in ks
around Sicily, vessels met with more fair winds than foul. =B

Other voyages must be left out of account since there is no certainty that th
were nonstop, Vessels traveling along coastal routes frequently put in at a CO‘:I}i
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V SPEED OF FLEETS UNDER SAIL

A coop deal of attention has been given to how fast ancient
warfleets could travel. Aemilius Paulus’ record 8-knot dash from
Brindisi to Corcyra is quoted again and again.** Yet this was surely
exceptional speed, unquestionably made with strong favorable winds
and very likely helped out by periods of hard rowing.*® It cannot be
used as evidence for a fleet’s speed under sail alone.”® Voyages in
which supply ships participated are good evidence, for a fleet’s speed
is determined by its slowest members, and the swift galleys would
have no occasion to put the rowers to work while dawdling alongside

venient port for the night, while those threading their way through the Aegean
often laid over at whatever island they reached by evening. For example, the s-day
trip from Rome to Stabiae mentioned by Galen (Methodus Medend; 5.91-92 [Kuhn,
vol. 10, p. 363]) may be a case in point; with any sort of luck with the wind, the
voyage would have taken, nonstop, less than two. St. Paul needed 15 days according
to the Western text of Acts 27.5 to travel from Sidon to Myra, If the figure can be
relied upon, it indicates that his ship probably laid over a good many nights, since
the distance is under 400 nautical miles; cf. also Paul's voyages in Acts 20.14-15 and
21.1. A crossing Cicero made from Athens to Ephesus consumed no less than two
weeks (ad A, 5.12, 13); the aphracti he sailed in must have been very much like
the open caiques that still ply between some of the islands today. When Paul went
from Philippi to Alexandria Troas (Acts 20.6), he probably laid over at Samothrace
(cf. Acts 16.11-12). The 4-day sail from Athens to Rhodes mentioned by Lycurgus
(#n Leoe. ;0) probably included stopovers, for the distance is ca. 275 miles and the
wind would normally be favorable.

Voyages that took less than a day have also been omitted; they are too short to
be of value in computing averages.

% Livy 45.41.3: “Departing from Italy, I set sail with the fleet from Brundisium at
daybreak; by the gth hour of the day I reached Corcyra with all my ships” (profectus
ex Italia classem a Brundisio sole orto solvi; nona diei hora cum omnibus meis navi-
bus Corcyram tenui). Nine Roman hours would be 11! of our hours, and the dis-
tance from Brindisi to the tp of Corcyra is about 9o nautical miles. Cf. Assmann,
Segel 1054; Késter 180; How and Wells, note to 7.183.3; Mohler 54, note 26,

95 Cf. Mobhler, i&id. Grundy’s assumption (loc. ciz. note 57 above) that 8 knots
was a reasonable speed was convincingly answered by Tarn (“Fleet-Speeds; A
Reply to Dr. Grundy,” CR 23, 1909, pp. 184-86) who held for 4% knots or 5 for a
fleet in a hurry and 2 when not.

°¢ Tarn’s estimate of 2 knots (see previous note) includes at least one voyage dur-
ing which oars very probably were used: Alcibiades took all night up to breakfast
to go from Parium to Proconnesus (Xenophon, Hell. 1.1.13), about 25 nautical

miles—in other words, an average of not over 1% knots. Very likely this was the
speed made while rowing in shifts (cf. 280 above), since in this area the ships were

presumably bucking contrary current as well as wind; of. The Black Sea Pilo#
(Hydrographic Department of the Admiralty, London 1942) 25 ¥4d 62.
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slow-sailing transports. Almost as good are voyages that lasted sev-
eral days or more; on such occasions there would be no reason to
use the oars, which were intended for battle or emergencies.

TABLE 6
Length

Distance  of Overall
_ (nantical Voyage Speed
Voyage miles)  (days) (knots) Wind
Rhodes-Alexandria” 325 3 45  Unstated; proba-

bly favorable

Greater Syrtes- 475 4% 4.4  Favorable

Heraclea Minoa®®
Sason-Cephallenia® 160 1% 4 Unstated; proba-
bly favorable

Troy-Alexandria™® 550 7 33  Favorable
Carales-African Coast'™ 200 214 33 Unstated; proba-

bly favorable

97 Appian, Bell. Civ. 2.89: “[Caesar] left [Rhodes] toward evening . . . and after
three days on the sea was off Alexandria” (wepl domépay dviyero . . . xal & pdv ooty
Huépacs weNdyios dugl Ty "ANetdrbpear #i»). For the winds in this region, see 272 above,

* Plutarch, Dion 25.4-5: “[Off the Greater Syrtes] a land breeze from the south
arose; a south wind was hardly what they expected, and they had no faith in the shift,
As it little by little freshened and grew strong, they spread all sail . . . and, running
swiftly, anchored off Minoa on the fifth day” (afpav 71wd karésreper 4 xdpa vériov,
od wéyy wpoodeyouévois véroy obdé TioTelovot Ti peTafoNf. kard pikpdy 52 Pwyyvudvov
Tod wrelparos kal péyefos Napfdrovros dxrelvavres boov Fv lorlwy . . . Géovres agpiis
mepwraior kard Mivwar dpuleavro),

°® Polybius 5.r10.5: “[Philip, from Sason] making a helter-skelter departure and
return, arrived at Cephallenia on the second day, having sailed continuously day
and night” (odderl 8¢ wéouw wonoduevos Ty avafuvyir kal Tov drdmhouy devrepaios és
Kepahhyvlay kariipe cvvexds duépay xal vikra Tév mhoby motolperos), For the winds,
sce HO 152.33. Sason is off the mouth of the Aous, not the Achelous as Tarn (loc.
cit. note g5 above) has it

1% Lucan g.1004-5: “[After Caesar lefc Troy] the west wind ever keeping the
rigging taut, the seventh night brought in sight the shores of Egypt and the flames
of [the lighthouse on] Pharos” (septima nox Zephyro numguam laxante rudentes |
ostendit Phartis Aegyptia litora flammis).

191 Procopius, Bell. Vand. 1.25.21: “Setting sail from there [Carales], with the
whole fleet, on the third day they reached the Libyan shore at the point where Nu-
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Lilybacum-Cape Bon™* 65 I i Gcrll)f;rally favor-
able

4% | 2.3 Unstated; proba-

ina-Cephallenia' 250
Messina-Cephallenia > bly favorable

Pisa-Marseilles, via 240 4% o Favorable-
Ligurian Coast'™ unfavorable
Utica-Carales™® 160 3 2.2 Probably
unfavorable

Lilybaecum-Ruspina'® 140 3% 17 Favorable
Lilybaeum (?7)- 9o 2l 15  Unstated
Anquillaria™

-Cape Bon™® 220 6 L5 Probably
e ape unfavorable
Euripus-Phalerum™ 96 3 1.3 Variabl.e
Zacynthus-Cape 340 1214 74 Very light

Pachynus™’
Lilybacum-Africa'* 85 3% 1 Unfavgra}l:le
Zacynthus-Mt. Etna'™® 320 15%% 9  Very light

midia borders on Mauretania” (&pavres 8¢ évfévbe mavri 7§ oTéNY fpwa'ia-: kaTémrhevoay
& Thy AiBins dirir ) Novelbas e kal Mavpravobs Siopler). For the winds, see HO

ISiéi?iivy 20.27.68: “They set forth [from Lilybaeum] with a favorable and nicc}iy
strong wind. . . . At mid-day fog closed them in. . .. The wind was lighter on the

open water. During the night that followed, fog again held therln }:n dmvi g;lp;q 2;
daybreak it dispersed, and the wind gained s‘tr?ngth. Soor{ they sighte ra t};an :
long afterward, the helmsman reported to Scipio that Africa was no mt;i : o
miles off, that he could see Cape Mercury” (vmfo secundo vehementi satis p eon
. . . @ meridie nebula occepit . . . lenior ventus in glzo )factus. noctem m:eqmnmc
eadem caligo obtinuit; sole orto est dz':cu‘ssla, et :.zddzta vis vento. iam tcj;mm :e -
bant. haud ita multo post gubcmazm: Scipioni ait n)orz plus quingue milia passuu
1 » Mercuri promunturium se cernere). .

Aﬁégi?v;ieiﬁé.gy“'rhc ppractcr Caius Lucretius set out 'fro.rn Naples; ’z,xft(eé pzss::eg
through the strait [of Messina], he crossed to Cep}}ailen}a in five d:y; C. tuam:
tius practor ab Neapoli profectus, superato freto, die quinto in Cephallaniam tr

17 winds, see HO 152.33. ) )
mrﬁi}f’cﬁ%i;&f 3.41.4:"'Pub]ius, ?ollowing the coast of L}guria, arr:vcd' off Mass:%i
on the fifth day out of Pisa” (ITémAcos 8¢ xopofels wapd Tyr Avyvorlvyy ke 1r1'e,u.1r’r. .
dmd ILwdy els Tovs kard Magoahiay rémwous). The northerly and northwesterly Iﬁvm ;
in this area (cf. HO 152.33, 35) would have been unfavorable for ‘thc first leg o

e as well as part of the last, _ e
thf"g(g:cgsar, Bell. Afr. g8: “[Caesar] embarked in the fleet at Utica and two days
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The first three voyages listed in Table 6 are considerably faster
than all the others. This can be easily accounted for. The first in-
volved triremes alone, the third swift Jembi alone, and the second
was made under a wind that was remarkable for jts steadiness and

later arrived at Carales in Sardinja™ (Uticae classem conscendit et post diem tertium
Caralis in Sardiniam pervenit). For the winds, see HO 151.47.

199 Caesar, Bell. Afr. 34: “[The ships, setting out from Lilybacum], catching a
favorable wind, arrived safely . . . on the fourth day at the port of Ruspina (ventum
secundum nactae quarto dic in portum ad Ruspinam . . . incolumes pervenerunt).
Ruspina was near the modern Monastir on the east coast of Tunis.

197 Caesar, Bell. Civ. 2.23; “Caius Curio left Sicily for Africa . . . spending two
days and three nights sailing, he arrived at the place called Anquillaria” (€. Curio
tn Africam profectus ex Sicilia . . . biduoque et noctibus tribus navigatione con-
sumptis appellit ad eum locum qui appellatur Anquillaria). For the winds, see note
ro5 above, Anquillaria was somewhere on the tip of Cape Bon.

198 Diodorus Siculus 20.6.1-2: “[Agathocles and his fleet, leaving Syracuse], sailed
for six days and as many nights . . . and, on sighting Libya, a cheer arose among the
crews” (& &' fuépas kal Tas foas vixras alrdy Thevodrrwy . . kafopwuérns 8¢ ris AiSins
wapakeevopds éyivero Tois mhygpdpacri). The landing was eventually made at the
“Quarries” (20.6.3: "Ayaboxhis dmofiBdoas Ty Sivamy wpds Tas kahowudras Aaroulas)
which would appear to be those on Cape Bon,

1% Herodotus 8.66: “They sailed through the Euripus and in another three days
came to Phalerum” (¥érheor 8" Edplrov kal v dréppor Tl fpéoyor dyévorro &y Pahiipy),

110 Plutarch, Dion 25.2: “[From Zacynthus] sailing with a light and gentle breeze
for 12 days, on the 13th they were at Pachynus” (dpe 8¢ xal poNakd wrebpare whed-
oavTes Guépas Sddeka, Th Tpiwokadexdry kard Mdyveor foav),

M1 Caesar, Bell. Afr. 2: [About 10 miles out of Lilybacumn Caesar] “aboard a swift
ship and carried by a steady wind, three days later arrived with a few warships in
sight of Africa; for, except for a very few, all the other merchant ships, scattered
by the wind and wandering about, made for shore at different points” (ita pento
certo celerique navigio vectus post diem quartum cum longis paucis navibus in
conspectum Africae venit; namque onerariae reliquae praeter paucas vento dispersae
atque errabundae diversa loca petierunt). The passage is not inconsistent, as has been
thought (cf, e.g., A. Way's note in the Loeb translation, 1955: “3-4 days’ sail in a
fast ship seems unduly long for the passage of less than 100 miles. . . , Other ap-
parent inconsistencies are . ., . the capriciousness of the wind, which favored the
warships but scattered the transports”). When Caesar says “carried by a steady wind”
he can only mean that the ships traveled quickly through the water; every schoolboy
must have known that Scipio had taken a huge fleet over the same crossing in one
quarter the time (see note 102 above)., The wind blew steadily but so strongly it
drove everyone off course, doing a thorough job of scattering the transports and
forcing them ashore at all different points. Assmann (1622) states that this voyage
“agrees [with Livy 29.27.6.8] in an average of 2% knots.” It, of course, does noth-
ing of the sort, The error is repeated by How and Wells, note to 7.183.3.

112 Procopius, Bell. Vand. 1.13.22: “Sailing with a very gentle and languid breeze,
on the 16th day they arrived at a deserted spot in Sicily near which Mt. Etna rises”
(zivé,uou 8¢ oppioe palakot e kal vwbpol kopuds émumveboavros dkkaidexaraios xarérhevaay
s Zikehlas & xdpov Lpmuov, of b Bpos éyyls % Alrwn ‘duéyer),
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freshness."® The rest of the table presents a consistent picture. Be-
fore a favorable wind, a fleet could log between 2 and 3 knots."**
With unfavorable or very light winds, a fleet usually could do no
better than 1 to 14 knots.

118 With a strong favorable wind Belisarius’ Heet made from Malta to Caputvada
on the east coast of Tunis, 165 nautical miles, in either a day or a day and a half
(Procopius, Bell. Vand, 1.14.17: “There [off Malta] a good wind frem the southeast
sprang up and brought the fleet on the following day to the Libyan shore at the
point that in Latin is called Caputvada” [¢vfa &) alrols Etipov mohd 7t wrefua émcmeady
T Yorepalg Tas vabs & Thr Afins deriy Hveykey ds xwplov, & 8 Kegahjy Bpdyous
T operépa yhdoop kahobo. "Pwuaio]). His speed must have been anywhere from
4.5 to 7 knots depending upon the exact time of arrival, Similarly, Himilco in 397
B.C. left Carthage “with 100 [of the best] triremes [in the fleet], crossed to Selinus,
then doubled the promontory at Lilybaeum, arriving at Motya at dawn of the fol-
lowing day” (ékmheboas ofv uerd vedv éxarov karixfy dnl vy 7dv Zehwovyrioy xwpay
vukrds, kal mepirheboas Ty wepl AniBmior dkpav du’ Audpg wapfiv éwl Thr Moriny
Diodorus 14.50.2); since he most likely had left Carthage at dawn, he covered ca.
150 nautical miles in 24 hours for an average speed of slightly over 6 knots.

114 The expedition sent by Caesar from Lilybacum to Ruspina, consisting of
heavily laden transports, made very slow time.
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THE ALEXANDRIA-ROME
SAILING SCHEDULE

ProsaBLy the most ambitious maritime enterprise of the ancient
world was the transport of the tribute in grain that Rome levied on Egypt,
150,000 tons which traveled annually from Alexandria to Rome during
the first three centuries a.n. and required the services of a fleet of the
biggest and fastest freighters available. These seem to have fitted their
sailings into the curtailed season as follows.

1. Those of the Aeet? which had wintered at Alexandria loaded up at
the beginning of spring with grain that had been stored in the dockside
silos, and departed at the earliest possible moment, probably in April.
They followed either of two routes: the northerly by way of Cyprus,
Myra, Rhodes or Cnidos, south of Crete, Malta, Messina;® or the south-
erly by way of the north African coast to Cyrene.* Either, involving beat-
ing against the prevailing northwesterlies, could take at least a month,

1See NNe, App., pt. 2, and Philo, In Flaccum 26 (Caligula advised Prince Agrip-
pa, headed for Palestine, not to make the wearisome journey by short hops from
Brindisi to Syria, but to go directly from Puteoli to Alexandria and then back-
track, since that way he could cross on one of the crack Puteoli-Alexandria freighters
whose skippers “drive them like racehorses”). Arrian describes the special craft
Trajan used on the Euphrates as having “the width and depth of a merchantman
big as the biggest Nicomedian or Egyptian™ (Partk. fr. 67 = Jacoby, FGH no. 156,
fr. 154, vol. 11 B, p. 846: ebpos B¢ kal Bdfos kaf® &hkdada, boov peyloryn Nikopndls #
Alyvrrie), The “Egyptians” he refers to must certainly be the ships of the Alexan-
dria-Rome run.

2 That they traveled as a fleet is clear—see P. Oxy. 1763 (3rd an.): olww péxp
chuepoy T8 mhote Tis dvvdras éEfiAGer “The ships carrying the grain tribute have not
yet sailed”; W. Chrest. 445 (cf. note 5 below); and Seneca, Epist. 77.1 (cited in
ELeveN, note 71). A. Pelletier, translator of the Editions du Cerf publication of
Philo’s In Flaceum (1967), overlooks this when he explains (p. 161) that Philo,
in reporting Agrippa’s passage (cf. previous note), speaks of “captains” because
Agrippa and his entourage crossed on numerous small units; the “captains” were
the commanders of the several ships in the convoy.

8 See Casson, “Isis” 43-51.

4 CE, P. Mich. 490 (2nd a.p.), where a recruit, en route from Alexandria to Rome,
dispatches a letter to his family in Egypt through a traveler he met in Cyrene
(“Finding someone going your way from Cyrene, I felt T had to let you know I
was safe and sound” [amd Kupiyns ebpdv tdv wpés oe dpxduevoy dvdviny ¥oxor go
Smhdoa: mepl Ths cwrnplas pov])}. This southern route was the one used in the 11th
century by ships plying between Alexandria and Palermo (Goitein 319-20).
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sometimes two, so arrival was at the earliest in May.® They dropped their
cargoes and immediately set off back to Alexandria, a downhill sail that
could be made in two to three weeks or even less (above, Table 1); here
they reloaded to squeeze in a second crossing before the season closed.®
What was all-important was a quick turn-around, but this, unfortunately,
could not always be counted on. A papyrus” reveals that on one occasion
the fleet completed its spring run to Rome on 30 June, unloaded by 12
July—and was still hanging around waiting for clearance on 2 August.

2. Those vessels that had wintered in Rome would leave, probably in
ballast,® in April,® be in Alexandria in May, take on a load of grain, and

® For the length of the voyage, see TweLvE, notes 82, 86, ) )

W. Chrest. 445 (= Select Papyri 113, 2nd-3rd a.0.) mentions arrival at Ostia (see
Wilcken in Archiv 9, 1930, p. 86) of the grain fleet on 30 June (“I arrived on
Epeiph 6, and we unloaded on the 18th of the same month. . . . Day after day we
have been waiting for notification of release. Right up to today not one of the grain
carriers has been released” [éAdAvla 74 ¢ 7ob "Emeip umuds xal eerevdoaper TH 19
Tol abrod pwwés. . . . xal kad' Hépay mpocdexbuefa Suyuoowplay dore E"fs Fhuepor
Hnbévay dwokeNdofac TGy perd airov]). P. Mich. 490 (sce previous note) mentions ar-
rival at Ostia on 20 May (“We arrived at Portus Pachon 25" [Is Méprov Tapeyevdyny
Haxdv «e]; cf, 491.5-6). P. Oxy. 2191 (2nd a.p.) mentions arrival at Puteoli on 29
May (“Having disembarked on Ttalian soil, T felt I had to write to tell you that
I am well ... we had a slow voyage but not an unpleasant one. . . . Written at
Puteoli Pauni 47 [émiBas rfis Trakweds xdpas dvaykaior Aynedumy dyhdoar duly dr
dppwpar . . . T) Bpadurhole uty ypncéuevos of pav Svomdolas . . . éypdodn év Muridhows
Mabye 8]). In none of these is the type of carrier mentioned, but all are evidence for
early spring sailings. An inscription from Puteoli (OGIS 594 = Berytus g, 1948/49,
P. 47, Ap. 79) which records a ship that “sailed into Puteoli from Tyre on Arterm'sws
1 [29 May]” (umwds 'Aprewclov o xarémhevoey dmd Tipov els Ioribhoes) provides
another example of a spring sailing since the journey is about the same length as
that from Alexandria and has to be made against the same winds. Cicero, ad At
4.10.1, written 22 April, mentions a rumor rife at Puteoli that Ptolemy Auletes had
regained his throne; since it most likely came by sea (overland news would have
gone via Brindisi and the Appian Way), the ship that carried it clearly had been
able to start very early in the year and made excellent time. Titus, for example,
when he hastened back from Alexandria to Rome on a merchant ship in the spring
of a.p. 71 (Suetonius, Titus 5), did not set sail until after 25 April (cf. 'P. Oxy. 2725,
written 29 April, which mentions his entry into Alexandria on 25 April). .

¢ This late summer trip back to Rome is attested by the experience of those ships
that, for one reason or another, failed to make it all the way before the season
closed. E.g,, two notable cases in point are the ship that St. Paul boarded at Myra
(Acts 27.6), which only reached Crete by the end of the season (27.9), and the
one he completed his voyage on, which had gotten no farther than Malta (=28.11).

T W. Chrest. 445, cited in note 5 above. The letter was written Mesore 9 =2 Au-
gust. |

8 Cf. Strabo 17793: “The exports of Alexandria are much _greater tl}an the im-
ports. Anyone who goes to Alexandria and Puteoli becomes aware of this, watching
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be back in Rome by August!® This gave them enough time to return
to Alexandria and spend the winter there, available for a quick depar-
ture the following spring.

the ships at arrival and departure and observing how much heavier or lighter they
are as they sail in and out” (7a éxropifépeva & "ANebavdpelas whelw TGy elgropifoprwy
€oTe- yroin 8 dv Tis & Te i "ANefavipely kal 1 Awkarapxia yevbueros, dpdy Tas SAxddas
& Te 7§ kardrhw kal & Tais draywyais ooy Bapirepal Te kal KkovgdTepas delipo kdreloe
mAdoter),

®It was one of these sailings that Caligula advised Agrippa to take (cf. note 1).
Agrippa was surely in Alexandria by June, since riots that followed in the wake
of his appearance took place not long after the death of Drusilla (Philo, In Flaccum
56), who died on 1o June an. 38 (Prosopographia Imperit Romani, s.v. “Iulia Dru-
silla”; the news would have taken some two to three weeks to arrive).

The ship celebrated in Status, Silyae 3.2, on which Maecius Celer was to sail to
Egypt, was not one that had wintered in Rome but one that had arrived in the
spring convoy. Statius reports (line 22) that it “heavy laden, was the frst to carry
the harvest of Pharos [i.e. Egypt] to the shores of Puteoli” (prima Dicarcheis Pha-
rium gravis intulit annum). It is generally assumed, on the basis of a passage from
Seneca (Epist. 77.1, cited in ELeven, note 71), that what is meant is one of the dis-
patch boats which heralded the arrival of the convoy (cf. F. Vollmer, P. Papinii
Statii Silvarum libri, Leipzig 1898, p. 397; A. Pézard, “Grasis artemo,” REL 25,
1947, pp- 215-35, esp. 216; H. Izaac, Stace, Silves, Paris 1944, 1 106, note 1). But
Statius” words are far more naturally taken as describing one of the actual carriers;
it was prima because it had come in with the first group to arrive that year. For
other arguments against the traditional interpretation see Ning, note 47.

* E.g., the ship from Alexandria whose passengers according to Suctonius (Aug.
98.2) hailed Augustus off Puteoli shortly before his death (19 August), could have
been one that made this sailing,
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the original pantheon, had in this age become important {.igurcs.
Occasionally the cult titles are used, such as Pythios and Smm.z.‘heus
for Apollo.” The Egyptian deities Ammon and Serapis,” worshipped
at this time far bEyond the boundaries of Egypt, are also represer‘lted,
and Nile craft bear the names of lesser native figures, such as Azgyp-
tos, the legendary founder of Egypt, and Ibis, the sacred bird.™ Fr.om
the Christian era we have several examples of ships called Maria.™
There are very few names preserved of vessels belonging to Latin
owners: possibly Fortuna Redux “good luck that brings one home”;™
Jupiter and Juno;™ Felix Itala, perhaps the feminine form of Italz.::,
legendary founder of Italy.”” A few mythological names occur: Aias
(?), Earopa, Pantomorphos “all shapes” (= perhaps Proteus, 'thc
Old Man of the Sea).” And there are a handful that, appropriate
as boat names, fit no particular category: Eirene “peace,” Chresmos
“oracle,” Halion Griphos “sca-fishnet,” Lakaina “Spartan,” Pontos

“sea,” Thalig “abundance.”™

i = .49 (Aphrodite and Apol-
Aphrodite, SEG x1v 344 (= Sandberg no. 27), P. Oxy. 2415.49 ( :
lol;; Demeter, IG xu 8,584 (= Sandberg no. 42), SEG x1 1012 (= Sandberg no. 23);
Dionysus, SEG xiv 341 (= Sandberg no. 21), P. Oxy. 2415.30; Hermes, P. ‘Oxy.
2415.28; Hestia, SEG x1v 342 (= Sandberg no. 22); Nike, see note 5 above; Poseidon,
IG x11 8.582 (= Sandberg no. 40).

70 Heracles, IG xu 5.1.712.26, xu1 8.581a (= Sandberg nos. 31, 39); Tyche, P. Teb.
86 (2nd/3rd a.n.). ‘ .
¥ n .Et’zynth{gs, P, O?ry. 2415.37, 41 (two different boats in the same transport fleet);

i IG xu 8.586 (= Sandberg no. 44). )
SH"};H Amthcmus:m, P}.{ Oxys. 24(15.24, 34, 84 (three different boats.m the same transport
Beet) ; Serapis, IG xu 8.584 (= Sandberg no. 42). An Egyptian cr:fft named Nikas-
tachtes occurs in Sammelb. 977 (= Sandberg no. 46), AD. 14. This may I?: a mis-
take for Nikastarte, ie., “Victory of Astarte,” the Asia Minor goddess identified
with Aphrodite.

T8 Aigyptos, Sammelb. 9223.4 (2 v.c.); Ibis, W. Chrest. 443 (aD. 15).

]G v 1.1554 (= Sandberg no. 17), x11 5.1.712.5§, 6'5, 75, %78, ) X

75 AM pl. gb. An inscription over a picture of a ship, it may be the caption for the
scene rather than a name.

78 See note 2 above.

77 See note 5 above.

8 Affa]s, ngmelb. 9223.2 (2 B.c.); Europa, see NiNg, note 34; Pantomorphos,
W. Chrest. 248 (a.p. 220/21). ]

79 Eirme,z?GS; 1.1552 (= Sandberg no, 15); Chresmos, P. Oxy. 2415.39; Halion
Griphos, P. Teb. 486; Lakaina, see note 5 above; Pontos, P. 2?:,, 2415.43, Thalia,
P. Teb, 486.
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Harbors

THE HARBORs oF the ancient world are a subject that demands

extended treatment. It took a sizable book to provide a satis-
factory survey,' and whole volumes have been devoted to single
harbors.* Moreover, in recent years, underwater archacology has been
steadily producing masses of new data.’ This chapter can do little
more than outline the general features of ancient harbors and indi-
cate the bibliography where further information may be found.

I EARLY GREEK HARBORS

Eeyprians, Minoans, and the many others who sailed the Medi-
terranean before the coming of the Greeks no doubt had harbor jn.
stallations of some sort. Of these, however, only the scantiest of
traces have been found, and few which can be identified with com-
plete certainty.* Yet, even if we rarely are able to establish the exist-
ence of Bronze Age moles or quays, this in no way affects the pic-
ture archaeology furnishes of active and far-flung commerce at this
time. Readers of Richard Henry Dana’s classic, Two Years Before
the Mast, will recall that, as late as the mid-nineteenth century, a ship
large enough to round the Horn could be loaded to the gunwales
while lying off an open California beach. Throughout Greco-Roman
antiquity, the craft that tramped from coastal town to coastal town

*K. Lehmann-Hartleben, Dje antiken Hafenanlagen des Mittelmeeres (Klio,
Beiheft 14, Leipzig 1923).

*A. Poidebard, Un grand port disparu, Tyr (Paris 1939); A. Poidebard and J.
Lauffray, Sidon, Aménagements antiques du port de Saida (Beirut 1951), including
a short but useful history of the development of harbors by R. Mouterde; R. Bartoc-
cini, 1] porto romano di Leptis Magna (Bollettino del Centro Studi per la Storia
dell’ Architettura 13, supplemento al 1g958).

8 Cf. Taylor 160-48; Archeologia, Tresors des Ages 17 (July-August 1967) 12-17
(Anthedon), 20-22 (Sabratha), 23.24 (Thapsus), 25-29 (Athlit, just south of Haifa);
G. Kapitin, “Sul Lakkios, porto piccolo di Siracusa del periodo greco,” Archivio
storico Siracusano 13-14 (1967-68) 16780,

* Cf. Mouterde 16.
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or between small islands often loaded and unloaded off beaches with-
out benefit of harbor installations of any kind (Fig. 191); there is
every reason to think that Bronze Age cargo carriers did the same.
When Homer describes the harbor of the Phaeacians—who lived,
as it were, in Shangri-la—he sings of a protective bay on which the
only works of man are the shacks where each shipowner stored his
sails and rigging, the stone bollards, probably sunk in the sand, to
which ships could tie up, the area where sailmakers and riggers and
shipwrights worked, and a shrine to Poseidon.’

In the eighth century B.c., man-made harbor arrangements stage a
sudden and impressive debut. At Delos there dates from this time
a mole 100 m. long made up of massive rough-hewn blocks of local
granite.® In the next century, other sites join Delos in offering exam-
ples of these primitive but mighty moles.” And, by the end of the
sixth B.c,, Polycrates of Samos had built the sophisticated harbor
works that Herodotus saw; it included two moles, one 370 m. long
and the other 180, and the whole complex was kept safe from enemy
attack by being included in the circuit of the city’s defense wall.®

Thus, by the time Greece entered the Classical Age, her engineers
had gone far in adding man’s touches to whatever basic elements
nature provided at a given port site. A harbor (/imen) now boasted
strong moles (chomata) to ensure a quiet and safe anchorage (Aor-
mos); it was equipped with the quays, open sheds, and warehouses
needed for a commercial port (emporion) or the boathouses and gear

% 0d. 6.263-69: “There was a fine harbor on either side of the city with a narrow
entrance, The round-ended ships were drawn up as far as the road. Each and every
one [of the owners] has his own gear shed. They have there a meeting place
around a fine shrine to Poseidon . . . there they take care of the tackle of their
black ships, the ropes and cables, and there they fashion the oars” (xa\ds §& Aesw
éxdrepe whinos, / hewrd & elolfun. vies § 080v duguéhioaar / elplarar: wdow yap
émlaribr doriv éxdary- [ Evfa 8¢ Té o¢’ dyopd, kahdv Tlaodiior dugls / . . . Evfa 8¢ iy
drha pehawdwy dhéyovar, [/ melopara xal oweipa, xal dwoflvovawy dpetpd). See also Od.
13.77: meiopa 8 Bvoar drd Tpyroio Mow-[on departure, the Phaeacian sailors] “cast
off the mooring line from the pierced stone™ [sc. a stone bollard with a hole bored
in it for making lines fast].

8 Mouterde 17-18. 7 Lehmann-Hartleben 50-65.
8 Herodotus 3.60; cf. Lehmann-Hartleben 54-56.
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sheds for a naval base (neorion); and, for protection, massive de-
fense towers rose at the seaward end of the moles and the whole

complex could be brought within the embrace of the town wall
(limen kleistos “closed harbor”).”

II. GREEK AND ROMAN NAVAL BASES

To ensure an ancient warship’s effectiveness, it had to be kept
as dry as possible (89-go above). And so, the principal features of an
ancient naval base (neorion or neoriz in Greek, navalia in Latin)
were the boathouses (neosoikoi) where the galleys with their wooden
gear were kept under cover, and the sheds (skenothekai or hoplo-
thekai) where their sails and rigging were stowed away.*®

Enough remains of ancient boathouses are extant to give us a fair
idea of what they were like* The best preserved are those in the
bay of Zea in the Piracus, built to house the great fleet of triremes
Athens maintained during the fifth and fourth centuries B.c. (Fig.
197). They were partly cut out of bedrock, partly built up with
blocks of local stone, The essential ingredient was a stone slip, ca,
3 m. (9’ 10”) wide, on which the ship rested. From its landward
end each slip sloped downward with a gentle gradient of 1 in 10
for a dry length—that is, the part clear of the water and roofed over
—of 37 m. (121" 5”), a crucial figure since it gives us the length of
a trireme. The slip then entered the water to continue subtmerged
for a certain distance. Flanking each slip was a series of stone col-
umns to support a roof of wood and tiles. The clear width of each
slip between columns was just under 6 m. (19" 6”), another crucial
figure giving us a trireme’s beam. The lines of columns alternated
in height, one line higher and the next lower, in order to permit a

® Polycrates” harbor at Samos is the earliest of this type that we know of (Mou-

terde 19). For a full discussion of the kmen kleistos, see Lehmann-Hartleben 65-74.

. 1? See GOS 186-8g for references for the Greek terms, and DS s.v, navalia for the
atin,

11 For a goo.d summary of what is known about ancient boathouses, see D, Black-
man’s section in GOS 181-86,
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pitched roof: the ridge-pole topped a line of higher columns and the
roof slanted down over the slips to right and left to the lines of lower
columns (Fig. 197, bottom sketch). Building a roof on columns in
this fashion instead of on solid walls ensured good ventilation. The
landward end of the boathouses was closed off by a continuous stone
wall pierced by occasional access doors. The boathouses accom-
modated not only the ships themselves but the wooden gear—mast,
yard, poles, ladders, oars; this was stored either alongside or, more
likely, in racks overhead.

Boathouses are known from a few other sites as well, and these
show some variations from the type favored by Athens. At Apollonia,
the harbor of Cyrene, some of the slips have runners cut down their
middle, while at Oeniadae in Acarnania, the slips were beveled to
fit the ships’ bilges and, instead of being flat all their length, curved
upward to cradle the stern.'* At Apollonia, the gradient was gentler
than at Athens, 1 in 14, whereas at Oeniadae it was steeper, roughly
1 in 6, and at Sunium much steeper, 1 in 3.5; here the craft were
necessarily drawn up with the aid of winches or the like.

The slips at Zea, made for triremes, had, as mentioned above, a
dry length of 37 m. At Apollonia the dry length is just under 40 m.
(131 2”) and at Oeniadae 47 m. (154’ 2”). The width, however, is
about the same as at Zea. It would seem, then, that Apollonia and
Ocniadae were built to take larger units, quadriremes and quinque-
remes, and that these had roughly the same beam as a trireme. The
slips at Sunium, with a dry length of 21 m. (68’ g”"), were for smaller
craft used as guard ships.

The second key feature in an ancient naval base were the gear
sheds in which the galleys’ lines and canvas were stored. In the
fourth century B.c., Athens built one so elaborate and handsome that
it gained a long-lasting reputation as an architectural achievement.
It was some 130 m. long (ca. 425"), 18 m. wide (ca. 60"), and 10 m.
(ca. 33") high. Two rows of columns divided it into a nave and

12 Sce the reconstruction in Singer 1 517, fig. 470, N
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aisles; the aisles were two-storied for holding tackle, and the nave
provided easy access to the racks.®

Of Roman navalia we know very little, At Misenum, headquarters
of the Empire’s major fleet, nothing is left aside from the moles
which formed the harbor and the reservoir which ensured the base
its drinking water.* Yet surely it and every other Roman naval base,
just like their Greek predecessors, must have had long lines of boat-
houses producing all about a base, as one ancient writer put it*®
“the look of a continuous colonnade.”

III GREEK AND ROMAN COMMERCIAL HARBORS

THE essential elements of a harbor had been worked out by the
fifth century B.c. The successive centuries saw chiefly elaboration of
facilities and increase in size. :

Athens’ harbor for merchant shipping (emporion) at Piracus, for
example, by the fourth century s.c. boasted stone quays backed by
colonnades, which provided an extensive covered area where mer-
chandise could be stocked and business conducted.*® The Piracus
had only one basin, but certain other ports offered the flexibility of

'3 The socalled Arsenal of Philon, minutely described in an inscription (IG 1
1668 = Syl.” 969). For a comprehensive study of the building, see V. Marstrand,
Arsenalet i Piracus (Copenhagen 1922), Chapters 2-8 (reconstruction on p. 119; see
also Plan 1v).

14 Starr 15-16.

15 Appian, Pun. 96: [The boat houses at Carthage] “have each two Ionic columns
in front of them, producing all around the harbor . , . the look of a continuous
colonnade” (kioves 8" éxdorov vewrolkov wpodixar Twwikol Bio, & elkéva orods Thy S
700 7€ Muévos . . . mepipéparres). A number of pictures showing galleys in boathouses
that form what can aptly be described as a continuous arcade must surely be illustra-
tions of navalia; see F. Coarelli, “Navalia, Tarentum e la topografia del Campo
Marzio meridionale,” Studi di topografia romana (Quaderni dellTstituto di Topo-
grafia Antica della Universitd di Roma, v, Rome 1968) 27-37, esp. fgs. 1, 35 (Ag.

" 1 = coin of 47 B.c.; for similar coins see BM Republic 1, p. 517 and pl. s50.18. Fig. 3

= mosaic of possibly first n.c. though also dated as late as Hadrian; see M. Blake
in Memoirs of the American Academy in Rome 13, 1936, p. 121 and pl. 28.2. Fig. 5
has been published in a very poor line-drawing in JDJ 4 [1889] 100 and in an ex-
cellent photograph in C, Ragghianti, Pittori di Pompei [Milan 1963] pl. g6). For still
another example of the motif, see J. Guey and P.M. Duval, “Les mosaiques de la
Grange-du-Bief,” Gallia 18 (1960) 83-102, esp. 88, 94-95 (mosaic of 2nd AD.).

¢ Lehmann-Hartleben 120,
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two, generally on either side of a promontory, oriented in different
directions.’”

The Hellenistic Age brought to harbor construction the vastness
of size and the layout according to an integrated plan that charac-
terized the architecture of the times. In addition, it contributed a

: : : : 18
feature of the highest practical importance, the lighthouse.”® The
new note was struck with the creation of the greatest harbor yet
seen, the one at the mouth of the Nile to serve Ptolemaic Egypt’s
new capital. The lighthouse, Alexandria’s famed Pharos, a multiple-
level tower at the entrance with a blazing fire at its top able to be
seen far at sea, was so striking an achievement that it became one
of the Seven Wonders of the Ancient World.* (Another port monu-
ment of this age was also counted among the seven, the Colossus
that beckoned ships into the harbor of Rhodes.””) There were two
harbors, one facing east and the other west. The arms of the frst, the
Great Harbor, were formed by two moles, one of which was all of
goo m. long; their tips were 600 m. apart, but reefs and other ob-
stacles in the middle reduced this to two entrances 100 and 200 m.
wide respectively. The inner circuit of the Great Harbor was ringed
with quays backed up by warehouses as well as with the installations
of the naval base. Nearby, palaces and other grandiose buildings
added to the general effect.”

Greek engineers had consistently turned to stone for their harbor

17 The classic example is Alexandria, with the Great Harbor oriented toward the
east and the Eunostos toward the west; see Lehmann-Hartleben, Plan 21. Other
examples are Syracuse, Cyzicus, Tyre (but not Sidon; see Poidebard-Lauffrey 83).

18 On the harbors of the Hellenistic Age, see Lehmann-Hartleben 122-61.

¥ For a suggested reconstruction of the tower, see Singer 1 521, fig. 474. For fthc
range of its light, cf. Josephus, BJ 4.613: wipyor . . . ékmupaetorra . . . é:r% rpmxoa;ou:
oradlovs “a tower . . , showing a light visible . . . 300 stades [ca. 33 r.mlcs] away.

#@ There is no evidence to support the popular conception of a gigantic figure
whose legs straddled the harbor entrance. On the location of the Colossus, see H.
Maryon, “The Colossus of Rhodes,” JHS 76 (1956) 68-86. o

21 Most of our knowledge of Alexandria’s harbor comes from Strabo’s dc'scrlptmn

(17.791-92, 794-95). See also Lehmann-Hartleben 132-38. For a reconstruction of a
typical Hellenistic harbor (Cnidus), see Rostovtzeff, SEHHW pl. 112.1. On Car-

thage’s harbor, see J. Baradez, “Le port marchand de Carthag_f::wCRAI (1955) 209
300,
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works, and taken advantage as much as possible of whatever help
nature supplied. The Romans® introduced a significant innovation,
the use of concrete that would set under water. This powerful and
flexible material enabled them to strike out boldly and plant harbors
where nature had nothing at all to offer. Claudius, for example, de-
creed the building of a great port to serve Rome on an open beach
just north of the Tiber’s mouth; to help make one arm he used the
mighty freighter that had brought over the Vatican obelisk as a
form and filled it with concrete.”® Another Roman innovation, made
possible by the use of concrete, was the building of moles pierced
by arches and of quays resting on arches. These, however, were of

*On Roman harbors, see Lehmann-Hartleben 161-2r7. Portus, the harbor of
Rome, and Leptis Magna and several others of Roman date have been investigated
since Lehmann-Hartleben wrote, On Portus, see G. Lugli and G. Filibeck, I/ porto
di Roma imperiale e lagro portuense (Rome 1935); the excellent summary in Meiggs
(149-71); the preliminary report on the new excavations in the harbor of Claudius by
O. Testaguzza, “The Port of Rome,” Archacology 17 (1964) 173-70; and the final
report in his Portus. On Leptis, see Bartoccini’s work cited in note 2 above, On
Caesarea, see L. Haefeli, Cisarea am Meer: Topographie und Geschichte der Stad:
nack Josephus und Apostelgeschichte (Neutestamentliche Abhandlungen, x Bd, 5.
Heft, Miinster 1923) 12-16; A. Reifenberg, “Caesarea: A Study in the Decline of a
Town,” Israel Exploration Journal 1 (1950/51) 20-32. On Pompeiopolis see A.
Boyce, “The Harbor of Pompeiopolis,” A4J4 62 (1958) 67-78. On Sarepta (between
Tyre and Sidon), sce AJ4 74 (1970) 202. On Anthedon, see H. Schliger, D, Black-
man, J. Schifer, “Der Hafen von Anthedon,” 44 83 (1968) 21-98. For other Italian
sites, see the bibliography in L. Crema, L'architettura romana (Enciclopedia Classica,
sezione mr: Archeologia e storia dellarte classica XILI, 1959) 348. R. Paget, “The
Ancient Ports of Cumae,” JRS 58 (1968) 152-69, gives the history of the ports on
this site from their inception through the Roman period. For the ports in Gaul, see
A. Grenier, Manuel d'archéologie gallo-romaine, Deuxiéme partie (Paris 1934)
476-529.

28 Pliny, NH 16.202: longitudo spatium obtinuit magna ex parte Ostiensis portus
latere laevo. ibi namque demersa est Clandio principe cum tribus molibus turripm
altitudine in ea exaedificatis obiter Puteolano pulvere advectisque “The length [of
the ship] takes up much of the space on the left side of Ostia’s port, For, during
the reign of Claudius it was sunk there after three masses tall as towers had been
built out of Puteoli sand in it and transported [sc. into place].” Cf. 36.70: #n ipsa
turribus Puteolis ¢ pulvere exaedificatis perductam Ostiam portus gratia mersit
“after towers had been built out of Puteoli sand in it, it was brought to Ostia and
sunk to help make the harbor.” “Puteoli sand” is pozzolana, the key ingredient
in Rome's excellent hydraulic cement. Testaguzza (105-20), on the basis of the re.
cent excavations, offers a reconstruction showing what part of the mole was created
by using the ship as a form. See also 72-73 for the possible use of several smaller
vessels as forms for other parts of the mole. i
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limited importance, for they seemed to have been used chiefly along
the Campanian coast of Italy during the early Imperial period.*

The harbor at Leptis Magna, as improved by Septimius Severus

at the end of the second century a.n., has been thoroughly explored
and furnishes a good idea of what a medium-sized Roman harbor
looked like.” At the mouth stood the lighthouse, 21.20 m. (69%%")
at the base and at least three levels high,* flanking an entrance 8o m.
wide.” The arms embraced a basin with an expanse of 102,000 sq. m.
(252 acres); its sides were lined with 1,200 m. of stone quays.”
Ships made fast nose to, tying up to mooring blocks built into the
quays.” Back of the quays, approached by flights of steps, were
porticoes providing covered space and buildings providing ware-
housing facilities.

The greatest man-made harbor of antiquity was Portus “the port,”
the complex mentioned above that served Rome (Fig. 196); it was
started by Claudius and expanded by Trajan. Moles jutted into the
sea to form a more or less circular expanse of nearly one-third of a
square mile in extent, with an entrance 200 m. wide.”” At one side
rose the lighthouse, a massive building of three square levels topped
by a cylindrical level which housed the fire (Fig. 144);™ the inside

24 ehmann-Hartleben 165, 167-70. For an example, sce the mole that is so promi-
nent a feature in the well- known wall-painting from Herculaneum showing a harbor,
probably Puteoli (Singer 11 520, fig. 473).

25 See the reconstructions in Bartoccini pl. A; Crema (op. cit., note 22 above)
figs. 398, 390.

26 Bartocecini 59 and pl. 28,

27 Bartoccini 11. For a reconstruction of the entrance with the lighthouse, see his
pl. B.

28 Bartoccini 12.

28 Well indicated in the drawing in Singer 1 519, fig. 472. Cf. Fig. 144.

30 Testaguzza (op. ¢it., note 22 above) 177, 179; Testaguzza 69, 75.

81 Testaguzza (12I.27), on the basis of a newly discovered painting (125), recon-
structs the lighthouse with two square levels and two cylindrical,

The lighthouse became a celebrated building and often appears in paintings and
reliefs; G. Stuhlfauth, “Der Leuchtturm Von Osta,” Rém. Mitt. 53 (1938) 13963,
provides a large number of examples. It served as model for the bell tower of the
church of St. Paul outside the Walls on the road from Ostia to Rome.

The National Museum of Antiquities at Turin has an interesting miniature replica,
done in bronze, of a Roman lighthouse; see Bollini, op. ¢it. (THIRTEEN, note 60) 4o,

fig. 7. Only the lowermost stage is square; above this rise three round stages.

368

. HARBORS
was ringed with quays where ships could make fast to mooring
blocks (Fig. 144, ship to right). Trajan added an octagonal inner
basin,* approached from the outer by a channel so narrow most
Sl'lips surely had to be warped through it. This inner basin, one-
cighth of a square mile in size,** was surrounded by lines of,stonc
quays and backed up by warehouses and other dockyard facilities.®
From it a channel enabled barges to go directly to the Tiber for the
haul up to Rome.*

Big Roman harbors had the equipment and specialized personnel
to deal with a high volume of cargo that was often of great bulk
At Portus, for example, by the time of Nero perhaps half a million.
tons of grain was unloaded each year on the quays.* The standard
vessels employed by the government as carriers had a capacity of
340 tons;™ since grain was handled in sacks of a size to make a load
for one man,™ the arrival of each such ship meant 7,500 sacks to be
u'nloadcd and sent up the Tiber—and grain ships arrived in flects not
singly (cf. TweLve, App.). Oil and wine was transported in massive
clay jars holding roughly from 20 to 30 liters; each jar with its con-
tents would weigh from %o to 110 or so pounds, and vessels of just
ordinary size carried 2,000 to 3,000 such jars in their holds.® The
bulkiest cargoes of all were timber and building stone, the timber
often in tree-length poles and the stone in chunks weighing dozens of
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34 estaguzza (op. cit. note 22 above) 179.

Meiggs 162-66. 85 Meiggs 150-60.

36 SC E. 39— - 5 3 -3 3 3.
[l \SAJQ VI -40. ng 0.5.3, CIth m IJINE note 2
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CHAPTER SIXTEEN

tons,* To transfer it out of the holds to carts or barges, powerful re-
volving cranes* were used, operated by skilled professionals.** And,
for hauling sacks, amphorae, and other such cargo,”® there was a
veritable army of stevedores* backed up by squads of clerks (Fig.
174). Divers were no doubt available for going after any merchandise

that went overboard.” And there was a special squad of men to han-
dle the sand used as ballast.®

*®Trajan’s Column, for example, required 18 cubes of Carrara marble, each
weighing 50 tons (ESAR v 222). Of two cargoes of building stone that sank off the
cast coast of Sicily in antiquity and have been investigated by divers, one consisted
of 15 blocks totaling 172 tons, of which the biggest single piece weighed 40, and
the other of 39 blocks totaling 350 tons, of which the single biggest piece weighed
28%. See G. Kapitin, “Schiffsfrachten antiker Baugesteine und Architekturteile
vor den Kiisten Ostsiziliens,” Klio 39 (1961) 276-318, esp. 284, 2g0.

41 Vitruvius 10.2.10: ad onerandas et exonerandas naves sunt paratae, alice erectae,

aliae planae in carchesiis versatilibus conlocatae “There are [derricks] rigged for
loading and unloading ships, some fixed vertically, others set horizontally on re-
volving platforms”; cf. Rougé 162-64.

2 The professionarii de ciconits “technicians of the ‘storks'”; cf. Rougé, “Ad di-
conias nixas,” REA 59 (1957) 320-28. We prefer to call a derrick a “crane” rather
than a “stork.”

8 IH ill. 64 shows stevedores handling sacks, while Fig. 144, lower right corner,
Fig. 174, and IH ill. 69 show them handling amphorae.

** Qur sources mention saccarif “sack-men”; see CIL vi 4417 (ust(rina) sacca-
(riorum) “crematorium of the saccarii”) and Cod. Theod. 14.22, 364 an. (omnia,
quaccumaque advexerint privati ad Portum . , . , per ipsos saccarios . . . comportari
“[The Prefect is to issue orders that] whatever private shippers convey to The Port
be transported by the saccarii themselves” [ie, even nongovernment cargoes are
to be handled only by stevedores belonging to the officially recognized guild]).
Since a term such as “amphorari” or the like is yet to be attested, possibly the word
saccarius meant “stevedore,” one who handles all forms of cargo.

#5 For the use of divers in salvage operations, see Dig. 14.2.4.1: 5 navis . . . sum-
mersa est et aliquorum mercatorum merces per urinatores extractac sunt “if a ship
sinks . . . and the goods of some merchants have been retrieved by divers [urina-
tores].” There was a guild of urinatores at either Ostia or Portus; see CIL xuv,
suppl. 4620 and note to line g. For a convenient summary of what is known about
ancient divers, see F. Frost, “Scyllias: Diving in Antiquity,” Greece and Rome,
Second Series, 15 (1968) 180-85.

48 The saburrarii, literally “sandmen.” CE. the inscription found at Portus, the
harbor of Rome (text in Testaguzza 76): Sicut coram praecepit v(ir) plerfectissi-
mus) Messius Extricatus, pracfectus annonae, litulus ponetur qui demonstret ex
quo loci in quem locum saborrariis saborram tollere liceat “In accordance with the
orders of His Excellency Messius Extricatus, Commissioner of the Grain Supply,
a notice shall be posted to show from what point to what point the saburrarii may
dig sand.” The inscription dates 210 a.p. See CIL xiv 102 = ILS 6177 (156 an.) for
mention of a guild of “sandmen™ (corpus saburrariorum).
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1. Raft of inflated skins, ca. 700 B.C.

2. Hercules on a pot raft, 6th s.c.
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