urban development and
planning|(

engineering|(

scienti c!r evolution

cities|(

architecture

building!technology

hill-building

causeways

landscaping

terracing

islands

Dinocrates

Alexander the Great

Athos, Mount

Alexandrialfoundation of

Alexander the Great!
founder of Alexandria

Alexandria|(
Egypt!Hellenistic
(Ptolemaic)|(
Jews
Dio Chrysostom (Dio of
Prusa)
Syrialimmigrants in
Alexandria
Persialimmigrants in
Alexandria
Rome'and Alexandria
Lybians
Cilicianlimmigrants in
Alexandria
Ethiopians
Arabslin Alexandria
Bactrialimmigrants in
Alexandria
Indialimmigrants in
Alexandria
Scythians

+This is page 203

~

SomeOther Aspects of the Scienti c
Revolution

7.1 Urban Planning

The in uence of the scienti ¢ revolution on everyday life is particularly
evident in the changesundergone by cities in the early Hellenistic period.

Hellenistic architecture revels in experimentation, a feature connected
with anincreasinginterestin complex structures.It doesnot limit itself to
designing buildings, but, thanks to new engineering possibilities, it inter-
venesactively in the landscape, urban or otherwise: roads built on cause-
ways transform islands into peninsulas, canalscreatenew islands, hills are
terraced, arti cial hills are made.! As a projectworthy of the ruler's fame,
the architect Dinocrates even proposedto Alexander that Mount Athos be
carved into human shape, with a city placed in one hand and a lake in
another. The plan was not viable, but Alexander so liked this intention of
moulding nature, grandiose to the point of folly, that he put Dinocrates in
charge of designing Alexandria. ?

The new city soon becamethe most populous on earth. It was a cos-
mopolitan metropolis: its inhabitants were mainly Greeks, Egyptians and
Jews, but there were immigrants from all parts of the known world. Dio
Chrysostom mentions Syrians, Persians,Romans, Libyans, Cilicians, Ethi-
opians, Arabs, Bactrians, Scythians and Indians. 3

The two main roads, over thirty meters wide, were anked by porticos
lit all night by torches (Figure 7.1). An underground network of canals

1See[Lauter], SectionsC.| and D.l.
2vitr uvius, De architectura ll, preface.
3Dio Chrysostom, Orationes xxxii §40.
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FIGURE 7.1. Watercolor by Jean-ClaudeGolvin, showing Ptolemaic Alexandria
asit canbeimagined from surviving descriptions. The view is along the Canopic
Road toward the west. On the foreground we seethe city's other main road; in
the distance, starting near the far walls, is the causewayto Pharos Island.
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FIGURE 7.2. Nineteenth-century visitors explore an ancient cistern for storage
and puri cation of water, in Alexandria. Cisterns such as this (“subterranean
cathedrals”, in the words of an eighteenth-century traveler) and the canals that
fed them were a feature of the city from the beginning. Mor e cisterns were built
under the Arabs, and some still functioned in the modern age. All but forgotten
in the late twentieth century, this underground network is now being studied and
recovered by the Centre d'Etudes Alexandrines.

distributed water from the Nile to private homes, after it had been made
t to drink by sedimentation of suspended impurities in large cisterns, a
system that survived until the modern age (Figure 7.2)#

The city boasted parks, theaters, stadia, gyms, the great Hippodr ome
and temples of several religions. The most stunning building, according
to Strabo, was the Gymnasion.® At the center of the city —which was so
crowded that alaw from the third century B.C. seta minimum distance of
afew feet between buildings ® —werethe sacred grovesand the Paneion,a
conical arti cial hill from whose top one could admir ethe view all around.
The Pharos was reachedby a road along a causeway that lay between the
two main harbors, joining the islet of the samename to the mainland.

Poétedraws the pictur e vividly:

4SeePseudo-Caesar De belloalexandring 5, where the unhealthy water of the Nile, drunk by
those who did not live in homes served by city water, is contrasted with the clear water deliver ed
through the underground network. Sedimentation tanks made for this purpose are documented at
several Hellenistic sites:see,for example [T6lle-Kastenbein], under index entry Absetzbecken

S0Our main sourceabout Hellenistic Alexandria is along description by Strabo (GeographiaXVII,
i 886—10),who visited the city at the beginning of the Roman occupation.

®Halle papyrus, |, 84ff.
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FIGURE 7.3.Plan of Ptolemaic Alexandria. From XXX.

In Alexandria the urban organism, more complex, gives an inkling
of the nascentmodern city. .. We seeit with its massof buildings, its
numerous population, its concentration of riches, its masterful appli-
cation of technology to community life[.]

Referring more generally to Hellenistic cities, he writes:

We feel here for the rst time what a city really is—its vast areaoc-
cupied by buildings, its fast pace,its imposing organization, its con-
veniencesfor body and spirit, its splendid luxury and stark misery,
its amusementsand its vices, its sprawl into amore or lessextensive
suburban area. A breath of modernity seemsto reach us from this
distant world. We have the impr essionthat we would not be too out-
of-place in acity such asAlexandria or Antioch[.] *

Thein uence of scienceon the fabric of the city is not limited to the use
of scienti ¢ technology in building certain works such as, in Alexandria,
the water supply system, the Pharos or the causeway. More momentous  page229
is the change undergone by the very notion of a city during the period of

"[Poéte], pp. 280and 344.
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header tank
height 376m

acropolis: 335m

223m 193m

175m

Length of aqueduct: 3.2km. Vertical scaleextended.

FIGURE 7.4. Top and middle: the Pergamum acropolis (reconstruction model in
the Pergamonmuseum, Berlin). Bottom: Pro le of the syphon aqueduct discussed
on page 118, which supplied the acropolis in Hellenistic times. After [Hodge:
HAWS], p. 43,and [Garbrecht], p. 23.
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the scienti ¢ revolution. The classicalcity was understood asan organism
whose natural dimensions were xed and whose various parts existed
in a natural equilibrium. & Overpopulation was mitigated through birth
control and the foundation of colonies. Now, instead, urban development
is rationalized and dir ected, rather than combated. Martin writes:

[A Hellenistic city] is no longer just a city of citizens, the harmonious
framework for the exercising of political activity: it becomesa city
with a growing population, a business center, where artisanal and
commercial activities win over political aspects.... The phenomenon
of modern urbanization hasits roots and beginnings in the urbaniza-
tion of the Hellenistic world. ®

The new urban centers existed in a dynamic equilibrium that foresaw
open-ended development and regulated it. The existenceof an open and
in nitely extensible structure led Benevolo to compare Hellenistic cities
with American cities of the eighteenth and nineteenth centuries.*°

Other aspectsof Hellenistic, and more speci cally Alexandrian, society
may bring to mind modern America: an immigration hub that quickly
becomesthe biggest city in the world; the claiming of great expansesof
vir gin land for agricultur e;interestin technology; atastefor the colossal?!
the diffusion of the cultur e industry; the relationship of Greek emigrés
with Greecewhich in someways parallels that of Americans with Europe.

Among the many differencesbetween the two historical situations, a
major one is the radically different relationship with native populations:
whereasthe modern immigrants to North America encountered nomadic
hunters, the Greekswho went to Egypt and Mesopotamia cameinto con-
tact with the oldest civilizations in history. The Greeksacquired the upper
hand not becauseof superior technology —in fact, aswe have seen,they
were initially technologically less developed than the indigenous popu-
lations — but thanks to their cultural instruments. This was probably one
of the causesof the great attention paid by the Greeksin the Hellenistic
statesto cultural and educational institutions.

8See for example, Aristotle, Politica VII, 1326a—b.

[Martin], p.573.Wewill return in Section9.5to the economic role played by Hellenistic cities,
discussing also opinions quite dif ferent from Martin's.

[Benevolo], p. 37.

UAs far as| know, the United Statesis the rst country in modern times where mountains were
carved and giant statuesput up. When the Frenchsculptor Bartholdi designed the Statueof Liberty,
much was borrowed from the Colossus of Rhodes, as tradition had it: not only the general idea,
the harbor location and the torch, but even the crown and the rays spreading therefrom; this was
originally an attribute of the Sun,to which the Colossuswas dedicated, but for us it hasbecomea
familiar detail to which we cannot assigna meaning.

Revision: 1.12 Date: 2003/08/03 06:38:27

page 230



scienti cldevelopment,
rate of
prescienti ¢ technology
biology
culturallselection
ancient empires
Schmandt-BesseratDenise
writinglorigins  of
tokens
number!counting
numbers!notation for
positional notation
mathematics!
Mesopotamian!pre-
Hellenistic
sexagesimalsystem
temple
Mesopotamia!
pre-Hellenistic
urban development and
planning

7.2 Conscious and Unconscious Cultural Evolution 209

7.2 Conscious and Unconscious Cultural Evolution

For millennia, technological innovations were rare and most of the time
unintentional. Craftsmen tried to follow tradition faithfully , but did not
always succeed;an automatic selection mechanism, similar to the one
operating in biology, let through useful variations, thus causing a slow
evolution. The fruits of this unconscious progressincluded not only most
prehistoric technological innovations but also many that took place in the
ancient empires.

An example is the long process,reconstructed (to some extent conjec-
turally) by Denise Schmandt-Besseratwhereby writing arosefrom an ac-
counting system.!? First cametokens or counters of various shapes,some
geometric and someevocative of people or objects.Then the tokens started
being “ar chived” in clay containers, which were closed and sealed.Later,
to allow the contents of the archive to be known from the outside, people
started imprinting the shapesof the content tokens on the containers, prior
to archiving, one imprint per token. This rendered the actual tokens use-
less, but they did not disappear suddenly and deliberately, only through
a slow processof natural selection. Indeed, the passagefrom the complex
system just described to that of simple tablets with incisions happened
through intermediate steps, represented rst by the use of empty con-
tainers and then of curved tablets, reminiscent of the shape of the ancient
containers.

The positional number system arosealong similar lines. In the Old Bab-
ylonian number system, symbols had multiple meanings distinguished by
size and differing by a power of the base:for example, the symbol for 4,
when enlarged appropriately, also meant 40 or 400 (this system was used
in base10 and 60 alike). The habit of writing the component symbols of
a number in order of size made the size super uous, since the position
by itself was enough to determine the value. But the super uous size dis-
tinctions lingered on for centuries. Eventually they disappeared, and the
result (apart from the ambiguities arising from the lack of the zero) was
the positional system, which therefore no-one “invented”. 3

As a last example, recall the growth of the dimensions of the temple
in Southern Mesopotamia, which characterized early urbanization. The
growth can be considered “rapid” on a multimillennial scale,but evenits
fastestphaserequired many centuries.**

12For details see[Schmandt-Besserat].

13see[Neugebauer: ESA], chapter 1, §14.1t seemsthat the absence-of-zeb ambiguities were not
fully overcome until the Hellenistic period.

14Seethe graph in [Liverani], p. 32.
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Figure 7.5.The Pharos, an objectof en-
during admiration, is the prototype of
this ancient terracotta lamp, wherewe
seethe building's three levels. Cour-
tesy Centre d'Etudes Alexandrines.

Scienti ¢ technology altered this situation profoundly . Technological in-
novations becameintentional and, becausemany appeared within asingle
generation, their usefulness becameobvious to everyone.

One sign of the importance given to new technological achievements
in the Hellenistic period is in the SevenWonders of the World. Sinceit in-
cludes the Pharos at Alexandria and the Colossusof Rhodes,the canonical
list must have been compiled after the construction of the former (about
280B.c.) and before the destruction of the latter (in 226 B.C., as a result
of an earthquake)—in other words, during the golden age of the scien-
tic revolution. This list of the most remarkable human works in history,
whose popularity is proved by its preservation down the centuries, thus
provides an interesting testimony about the prevailing ideas in the third
century B.C. The SevenWonders encapsulate the three main elements of
Hellenistic cultur e: the ancient empires' traditions are representedby two
wonders (the Great Pyramid and the Hanging Gardens of Babylon), clas-
sical Greeceby three(the statue of Zeus at Olympia, the temple of Artemis
at Ephesusand the Mausoleum at Halicarnassus), and the presentby the
two already mentioned, made possible by recent technological develop-
ments. Casting colossal bronze statues and shining light thirty miles out
into the sea— the ability to do such things was alofty accomplishment in
the eyesof the Greeksof the third century B.C., on a par with the best of
the past.
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The new scienti ¢ cultur e transformed many aspectsof everyday life.
The ourishing of treatisewriting, an offshoot of professional specializa-
tion, shows clearly the importance that the formation of new and specic
theoretical knowledge acquired in every area.In many elds of endeavor
the work was now being either carried out or dir ected by specialistswho
relied on know-how connectedto scienti ¢ developments: physicians, en-
gineers, navy and army technicians, and many others. We seea veritable
explosion of treatises—on agronomy, beekeeping® shing, * veterinary
medicine, perfumery,*’ and soon.

Conscioustechnological innovations cannot but be accompanied by the
notion of progress.The classicalword to indicate growth in knowledge,

— literally , “addition” —was replaced by , “headway”,
from which our word “pr ogress” is a literal translation through Latin. 18
As a matter of fact, already in the late fth century Thucydides wr ote:

It is inevitable that [in politics], asin atechne, novelties always pre-
vail. 1®

Senecawr ote, evidently drawing from the same Hellenistic source he
used for the astronomical discussion that comesright before:

Why do we marvel if the comets, which are such a rare astronomi-
cal phenomenon, have not yet beendescribed by rm laws ...? The
day will come when all this knowledge that is now hidden will be
brought to light ... and our descendentswill marvel that we might
have beenignorant about such obvious facts.?°

Despite this, most scholars have held that the “Ancients” totally lacked
the notion of progress.I think this belief hastwo sources.First, it was true
for almost all of Antiquity . When, for example, Ptolemy talks about Hip-
parchus or Heron about Ar chimedes, their tone is not what we would use
for scientists of three centuries ago, but the tone we usefor our illustrious
contemporaries. Clearly (and for good reason!),imperial age scientistssee
no scienti ¢ progressbetween the Hellenistic period and their own.

15Seepage 220.

1850me authors of books on shing are cited by Athenaeus (Deipnosophistad, 13b—c).The only
one that has come down us is by Oppian of Cilicia.

YTheophrastus had already written a treatise On smells and several others followed suit. A
physician from the Herophilean school, Apollonius Mys, wrote a work On perfumesfrom which
Athenaeus quotes (DeipnosophistgeXV, 688e—689b) Athenaeus also cites a work on perfumes by
Philonides (Deipnosophistae&XV, 691f).

18[Edelstein], p. 146.The surrounding pagesanalyze the conceptual shift in some detail.

YThucydides, Historiag I, Ixxi §3.

20seneca,NaturalesquaestiongsVll, xxv §83-5.This passageis often cited, but usually (and in-
congruously) asif re ecting Seneca'sown thoughts on science.
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The secondsourceis a profound dif ference between the Hellenistic no-
tion of progressand ours. In Hellenistic writers we seean awarenessof
achievements made and the con dence that others will come, but not the
idea, to which we are now accustomed, of an automatic and effortless
progresswhich necessarily follows the course of time and which we can
cashin just asif it were interestearned by money in the bank.

A fragment of Chrysippus illustrates well the new climate of con dence
in the possibilities of mankind. Aristotle, analyzing in the Categorieshe
contrast between possessionand deprivation of natural faculties, exempli-
ed by sight and blindness, wr ote that one could go from possessionto de-
privation and not the other way round: the seeingcan lose their sight, but
the blind cannot reacquire theirs.?* Chrysippus remarks that this example
is belied by the existenceof people whose sight was restored by cataract
removal operations.?? The importance of this critique is enormous. Aris-
totle, believing he lived in an essentially static world (as probably every-
one who lived before him had believed), regarded asimpossible anything
that had never happened before. Chrysippus, on the other hand, saw so
many things happen for the rst time: not only did pneumatics and me-
chanicsallow the construction of machinesto perform tasksthat Aristotle
thought impossible, but physicians were able to restore light to the blind! 2
It becamenecessaryto revise the very notion of impossibility , denying the
validity of judgments about impossibility formulated on empirical bases.

This was one example of an interaction between philosophy and med-
ical science;such interactions seemto have been pervasive and fecund
in both directions. We have already noted the epistemological interests
of Herophilus. Chrysippus' epistemology too, and especially his theory
of perception ( )24 clearly seem(from what we can deduce from
the sources®) associatedwith new knowledge about the nervous system.
Particularly interesting is his idea that perception does not consist only
in a modi cation of the state of the psyche(the latter being pretty much
identied with the nervous system) caused by messagesoriginating in
the sensory organs, but above all in the act of assent( ) that
may (or may not) follow .?® The recognition of the subject's active function

ZAristotle, Categoriagx, 13a:35-36.

22Cited in Simplicius, In Aristotelis Categoriasommentarium([CAG], vol. VIII), 401:7f.

Byt is well-known that Demosthenes Philalethes, the rst century A.D. follower of Herophilus
whom we mentioned on page 158, removed cataracts;but Chrysippus' comment shows that the
procedure was already practiced in the third century B.C.

Z4Cicero translated this Chrysippean term with the Latin perceptio whence our “per ception”.

The extant sourceson Chrysippus are collected in volume Il of [SVF]. Seealso[Gould], pp. 48—
65,and [Solmsen].

%3eepage 175.
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in perception was forgotten for many centuries, but at the time it prob-
ably had important consequencesnot only in psychology but elsewhere,
including esthetics?’

The ideas discussedin this section are aspectsof the same intellectual
revolution described in earlier chapters. The scienti ¢ revolution's key
novelty lay in that people becameaware, for the rst time, of being able
to consciously create their own cultural categories. This is the common
foundation of all the conceptual upheavals we have discussed in con-
nection with the birth of science:the overcoming of natural philosophy
thanks to the experimental method (or “pr oject-driven method”) of Cte-
sibius and Archimedes; the transition from a Platonist to a constructivist
view in mathematics; the novel creation of conventional terminology in
the empirical sciences?®

Even political and religious ideas were in uenced by the new cultural
climate. In the political spherewe encounter the (originally Sophistic) idea
that law and state stem from an agreementamong humans, grounded on
mutual bene t. ?® Euhemerus attempted a rationalist explanation of reli-
gions, maintaining that cults originated in the dei cation of exceptional
humans.® It is telling that early Ptolemaic Alexandria was the theater for
the only known episode of intentional creation of a divinity: it seemsthat
the persona of the god Serapiswas simply made up by Ptolemy | Soter
and his advisors.3!

7.3 The Theory of Dreams

It would be fascinating to reconstruct what was thought in Hellenistic
times about the analysis of the psycheHere we will treatonly one aspect
of the problem, albeit an important one:the analysis of dreams.

2TAn echo of this can be found in a beautiful passageof Philostratus concerning the active part
of the observer of awork of art (Life of Apolloniusof Tyana Il, xxii).

2Bruno Snell has masterfully described the increasing awarenessin Greek cultur e from the ar-
chaic to the classicalperiod ([Snell]). | think, however, that he and later classicistshave missed the
importance of the subsequentcultural leap, which led to the appearanceof exact science.See for
example, [Snell], p. 214,where the conclusion that the Greeks“lacked a genuine conceptof motion”
is drawn from considerations on Zeno's and Aristotle's thought.

This idea, which would not come back until the eighteenth century, is clear in the Principal
maximsof Epicurus, in particular numbers 33,36,37 and 38.For precedentsamong the Sophistswe
mention Lycophron's statement (cited in Aristotle, Politics, 11, 1280b)that the law is an agreement
meant to guarantee men's just rights toward one another.

%0Rationalist explanations of the origin of religions, though best known from Lucretius, also
go back to the ancient Sophists. Particularly important in this connection is a fragment of Critias
quoted by SextusEmpiricus (Adversusphysicod (= Adv. dogmaticosll = Adv. mathematicoX), §54).

SlFraser], vol. |, pp. 246—-259The author remarks: “The operation of creating anew deity, bizarre
though it may seemto us, probably did not appear so at the time” (p. 252).
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One work about the subjectthat hasenjoyed great popularity ever since

the Renaissanceis the Interpretationof dreams(

) of Artemi-

dorus of Daldis, written in the second half of the second century A.D. A
recentreprint of avenerable Italian translation hasan intr oduction by the
psychoanalyst Cesar Musatti, from which we quote to give an idea of the
content of Artemidor us' work relative to modern psychoanalysis. Musatti
rst stressesthe profound difference between Artemidor us' conceptual

contemplative

Revision: 1.12

framework and ours:

Artemidor us acceptsthe idea, widespr ead in the ancient world and
down to modern times, that dreamshave a premonitory value. ...

Freud maintains as a general thesis that dreams are hallucinatory
realizations of desires....

Even for Freud, dreamsmay be prognostic....

Admittedly [they foretell] a futur e that will be manufactured by the
dreamer, rather than facts that will unfold in the outside world and
that hewould run into unawares.For Artemidor us the futur e tracked
in dreamsis of the latter type; for Freud it may be just a futur e con-
structed by the subject himself. 32

On more technical matters, however, Musatti nds much in common
between the two. For example, discussing the distinction Artemidor us
makes between two types of dreams, and

, he writes:

One is tempted to consider these images (the of Artemi-
dorus) similar to, if not in exactcorrespondencewith, those we now
call hypnagogic.3

Artemidor us subdivides his other class, “tr ue dreams” ( ), into
) and allegoric( ). Musatti remarks:

Artemidor us saysthat the former are realized immediately, with no
delay, whereasfor allegoric dreamsthe realization happens only af-
ter awhile. This notion that contemplative dreamshave a very short
deadline hasa curious match in what Freud saysabout the “r esidues
of the day” (images corresponding to elements really lived during

wakefulness and inserted without changein the dreams):they will

appear in dreamsno more than forty-eight hours later. ...

[Among allegoric dreams]an interesting category is that of
(cosmic dreams). They appear fairly often in today's psycho-
analysis, and we too call them cosmicdreams....

32[Artemidor us/Musatti], pp. 7,10,11,12.

3[Artemidor us/Musatti], p. 9.
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<hiptn crearms But let's consider in its totality the category of allegoric dreams,those
E‘?Sg:mbémmf in which things may be representednot by their own images but by
Musar, Cosae. other images that signify them. “He who ones a woman will not
Musatt Cooae ot seethe beloved woman but a horse, or a mirror, or a_shlp, or the
pamocern science sea,or a female animal, or a woman's dress,or something else that
Ptolemy, Claudius stands for a woman.” 3* This is the principle of dream symbolism,
Galen (Claudius Calenus)! which is accepted by the Freudian theory aswell. ... And let it be
o Cieedon said right away that, in Artemidor us' passage,the symbols listed for
e Ston 1o hayesy awoman are, soto speak,all correctand exactfrom the point of view

i al iod . .

Heronot Aeanariye OF psychoanalytic experience.. ..
“toy” inventions

dreams!scienti ¢ theory

Herophilus of Chalcedont Musatti nds other correspondencesbetween Artemidor us and modern

dreams
o)t » PSychoanalysis. A last quote can serve to summarize his thought:

(pseudo-Galenic)

It is certainly fascinating to nd in this author from another era, for
whom dreamshad a completely dif ferent meaning which we do not
accept,familiarity with types of ideasthat scienti ¢ psychology only
through great pains has managed to uncover in the last century.3®

Musatti is struck by the apparent contradiction between the presence
in Artemidor us' thinking of so many elements presentin modern scien-
tic psychology and his faith in the divinatory potential of dreams. But
this apparent contradiction may be explainable by the historical context:
Artemidor us belongs to the same late Hellenistic period represented by
Galen, Ptolemy and Heron, when scienti ¢ theories had beenincreasingly
contaminated by cultural elements of indigenous origin, often magical
(think of Ptolemy's interest in astrology). Scienti ¢ results acquired in pagez2ss
the preceding centuries were being used for individual and immediately
practical ends. We have seenhow Galen, in spite of the anatomical and
physiological knowledge he inherited from the school of Herophilus (and
put to use not least in the service of his extraordinary personal career)
was no longer able to fully understand the methodology underlying that
knowledge; we have seenHeron using elements from Alexandrian tech-
nology to design wonderful toys. One may suspectthat, likewise, Artemi-
dorus usesfor divination purposes the remnants of an ancient “scienti c
theory of dreams”. In fact it is not hard to track down such a theory; we
have already met the rst author to whom it is attributed — Herophilus of
Chalcedon.?” In the pseudo-Galenic De historiaphilosophave read:

3*Musatti is quoting Artemidor us.

35[Artemidor us/Musatti], pp. 14-15.

38[Artemidor us/Musatti], p. 16.

8’Among earlier authors of works on the interpr etation of dreams can be counted the Sophist
Antiphon (Suda, under Antiphon = [FV], Il, 334:9-10Antiphon Al), to whom was attributed the
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Herophilus saysthat some dreams are sent by a god® and arise by
necessity while others are natural and arise when the soul makes
for itself an image [ ] of what is to its advantage and of what
will undoubtedly happen; but the “compound” dreams[arise] spon-
taneously, according to the impact of the images whenever we see
what we wish, ashappensin the caseof men who harbour affection,
when in their dreamsthey make love to the women they love.®

Severalelementsstand out clearly: the relationship betweendreamsand
the futur e, based on a knowledge of what must happen; the importance
of sexual dreams;the relation between dreamsand wishes. Alas, we have
none of Herophilus' writings on dreams, but given the author's known
intellectual level and his status asthe founder of psychiatry, soto speak,
they must have beenvery interesting indeed. His thinking was picked up
and modi ed by the Stoics,and it in uenced the Christian literatur e of the
rst centuries A.D., with the replacement of sexual dreams by “demonic
dreams”.*® A fragment of Posidonius quoted by Cicero atteststo an in-
termediate stage between Herophilus and Artemidor us: it relatesa Stoic
classi cation of dreamsthat is still reminiscent of Herophilus', but now
inserted in the context of divination. 4!

Thus the scienti ¢ psychology elements presentin Artemidor us' work
seemto stem from an old and distinguished tradition. But it was the part
that makes modern scientists smirk —the use of the theory for divina-
tion —that allowed the work to survive down to our days, preserved by
the same ancestorsof ours who decreed the annihilation of all works by
Herophilus. 42

At this point you might bethinking that Freud's precursor in Antiquity
happened to be not so much Artemidor us but Herophilus and his school.
But there is moreto it. In his Interpretationof dreamsFreud writes:

| am far from wishing to assertthat no previous writer has ever
thought of tracing adreamto awish. ... Thosewho put store by such
hints will nd that evenin antiquity the physician Herophilos, who

ability to suppresssuffering through persuasion (Plutarch, Vitae decenoratorum 833C = [FV], II,
337:2-4 Antiphon A6). We have no information about Antiphon's ideas about dreams.

%uSent by a god” is the literal meaning of the single original word , Which can also
mean simply “extraor dinary”. The use of this word by our anonymous author, therefore, does not
imply that Herophilus thought that such dreamsreally had a divine origin.

39pseudo-Galen, De historia philosophal06 = [DG], 640= [von Staden:H], text 226¢,von Staden
translation.

405eglvon Staden:H], pp. 309-310.

“ICicero, Dedivinatione I, Ixiv; seealso[von Staden:H], p. 308.

42The same fate befell other works subsequentto Artemidor us and probably more “scienti c”
than his. For instance, the mathematician Pappus is known to have written an
again according to the Suda (under Pappus.
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Galen (Claudius Galenus)!

zzebehisoriaphiosopha lived  under the First Ptolemy, distinguished between threekinds of

(pseudo-Galenic)!cvi

foreshadowing@ dreams . 43

“for eshadowing” of
modern results

Herophius of Chaledon Freud then continues with the trichotomy found in the already quoted
e T pseudo-Galenic passage.Earlier in the samebook he writes:

The unscienti ¢ world, therefore, has always endeavoured to inter-
pret dreams,and by applying one or the other of two essentially dif-
ferent methods. The rst ... is symbolic dream-interpretation.... The
second... might be described asthe cipher method. ... An interest-
ing variant of this cipher procedure ... is presentedin the work on
dream-interpretation by Artemidor os of Daldis.

The worthlessness of both these popular methods of interpr etation
does not admit of discussion.... So that one might be tempted to
grant the contention of the philosophers and psychiatrists, and to
dismiss the problem of dream-interpretation asaltogether fanciful.

| have, however, cometo think differently. | have beenforced to per-

ceive that here,once more, we have one of those not infr equent cases
where an ancient and stubbornly retained popular belief seemsto

have come nearer to the truth of the matter than the opinion of mod-

ern science?

Freud cited Artemidor us often, and with the highest regard. For exam-
ple:

Artemidor us of Daldis ... left usthe fullest and most careful work of
the Greco-Romanworld on the interpr etation of dreams.*

Thus, to judge from Freud's authoritative testimony, the modern psy-
choanalytic theory of dreams had at its origin the elements “near to the
truth” found in Artemidor us' work (which Freud must have studied care-
fully, if he thought it was the most important on the subject) and basedon
the “for eshadowings” of Herophilus, to whom Freud correctly, if uninten-
tionally ¢ attributes the paternity of the theory of wish-incited dreams.If

435igmund Freud, Theinterpretationof dreamsadapted from the translation by A. A. Brill, 1913.
The original is Die Traumdeutungthir d edition, 1911(and subsequenteditions). The passageis in a
footnote at the end of Chapter 3 (“The dream aswish-ful Iment”).

4Ibid., Chapter 2 (at 4% and 18%),Brill translation.

4Sigmund Freud, ibid., Chapter 2, third footnote. In his Intr oductorylectureson psycho-analysis
he likewise wr ote: “Of the literatur e dealing with dreamswe fortunately have the main work, by
Artemidor us of Daldis” (Vorlesungereur Einfiihrung in die Psychoanalysel915-1917,fth lecture).
It is not clear whether these statements are basedon (a priori) faith in the workings of chance,or
on a belief that Artemidor us could not be surpassed.

4The facetious tone in which Freud cites Herophilus only for the sake of those who “put store
by such hints” (“Wer auf solche Andeutungen Wert legt”) suggeststhat he too was subjectto the
well-known phenomenon of “Freudian repression”, which makes it seemhilarious that one may
have beenforeshadowed by a Hellenistic author.
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it has been possible to reconstruct in this way at leastpart of the thinking

of the Herophilean school, it is no wonder that Musatti nds so many
“curious matches” for Artemidor us in Freud, nor that they use the same
terms, such as “cosmic dreams” and “hypnagogic images”,*’ nor that all
the symbols listed by Artemidor us are generously approved as “corr ect
and exact” by the modern heirs of his thinking.

There remains to explain why on earth it took “great pains” (to use
Musatti's words) for scienti c psychology in the last century to uncover
the “types of ideas” that Artemidor us showed “familiarity” with. One
might suspectthat the effort lay in translating the ideas into a scientic
language conforming to the current canon. But if, in the caseof trigonom-
etry, halving the chord was enough to make the theory unrecognizable
to generations of historians of science?® the effort shouldn't have beenso
great after all.

We have talked of dreamsonly, but in Artemidor us there are interesting
“for eshadowings” of other psychoanalytic elements. For instance, Musatti
writes:

page 241

Regarding the dream of incest between son and mother, Artemi-
dorus talks asif he knew of and agreed with Freud's ideas about
the Oedipus complex.*

7.4 Propositional Logic

Aristotle devoted much attention to logic, and syllogisms in particular.
But in his analysis of the various forms of syllogisms their validity was
justied only through the evidence provided by examples.In other words,
he described the use of logic, but he did not formulate atheorythereof, in
our senseof the word.

The rst steps toward a scientic theory of logic seemto have been
taken around 300B.c. by Diodor us Cronus and Philo of Dialectician. The
latter is known to have de ned the conditional proposition “if pthen g’ as
“not (p and not g)”.%° But although his awarenessof the need for a crisp,
unambiguous de nition of the conditional seemsto herald proofs of theo- page242
remsin logic, on the whole the existing testimonia point to Chrysippus as

4"Musatti is temptedto consider theseimages similar to the conceptfound in Artemidor us, and
this not only becauseof the similarity in meaning but also of the word itself: the modern word
“hypnagogic” is adirectborrowing of Artemidor us' word.

“835eeSection2.8.

““[Artemidor us/Musatti], p. 17.

%0sextus Empiricus, Adversuslogicosll (= Adv. dogmaticodl = Adv. math.VIIl), §113;Pyrrhoneae
hypotyposedl, xi §110.
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cyapmusiener varanes the founder of the scienti ¢ theory of propositional logic. While Aristotle
crysmpusioroposiional - adopted variables to representgeneric terms in propositions, Chrysippus

logic

logilproposiional) used them to stand for the propositions themselves, and constructed a
Chrysippustparadores theory of Iogi_cal infere_r_lce basedon ve postulates.>! If we use p and qto
historiographyof denote generic propositions, the ve inferencerules assumedby Chrysip-
philosophical studies pus as undemonstrateccorrespond to the ve lines below; the rst two
Long, Anthony A. entries of eachline are premisesand the last sayswhat can be deduced
from them.

1. if pthen q p q

2. if pthen q not q not p

3. not (p and q) p not g

4. por>q p not

5. por>2q notp ¢

From these ve postulates an unlimited number of inference schemes
could be deduced astheorems. But none of Chrysippus’ theoremsin logic
has beenpreserved.

Chrysippus alsowr ote severalbooks devoted to the study of antinomies
and logical paradoxes.

Appar ently no historian of philosophy had grasped the substance of
Chrysippus' work before BensonMates published his study in 195353 In-
deed, an understanding of Chrysippus had to wait for the development of
modern propositional logic and for someoneto study both propositional
logic and ancient philosophy —two subjectsthen regarded as far apart.
And yet Mates and others have been criticized for using modern propo-
sitional logic in interpr eting Chrysippus. Long, a historian of philosophy,
wr ote:

[S]Jome scholars have recently argued that modern logic may not be
the bestkey to understanding this or any other ancientlogical theory. page 243
The debate continues[.]>*

It is important for our purposes to dissectthe objections mentioned by
Long. They are basedon one reasonableconsideration and one implicit as-
sumption that is often applied unconsciously in re ecting about the past.

5These ve postulates are listed by Diogenes Laertius (Vitae philosophorumVIl §§79-81)and by
SextusEmpiricus (Pyrrhoneadiypotyposedl, xiii 88157—158)Another passageof Sextus(Adv. logicos
Il §8§224-227yeports only the rst three postulates but gives more information about theoremsin
logic.

52Here “or " is understood in the exclusive sense:either p or gis true but not both.

S3[Mates]. For another very interesting study about ancient logic and its relationship to modern
logic, see[Bochenski] (which was partly basedon Mates' work, then still unpublished).

%4Long], p. 139.
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The reasonableconsideration is that the key to understanding an author
is seldom found in a cultur e distant from that author: this is simply an
expression of cultur e's historical relativity (which, by the way, was rst
recognized in Hellenistic times). The implicit assumption lies in the mea-
surement of the distance between two cultur es.In talking about “modern
logic” and “any ancient logical theory”, oneis visibly judging this distance
primarily accoring to a dichotomy between ancient and modern. But
so many things become clearer if one managesto abandon this ancient/
modern opposition that has taken root so deeply since the Renaissance!
Truly the distance between cultur es cannot be judged according to this
split, nor canit be measured in centuries or miles, but only by identifying
the discontinuities due to cultural revolutions and by following the often
subtle threadsof deep in uence.

Chrysippus' logic is very dif ferent from any other ancient logical theory
in that it is a product of the scienti ¢ revolution we have beendiscussing.
It is the transposition to the realm of logic of the same conceptual scheme
used in Hellenistic geometry, which Chrysippus must have studied care-
fully .> This makes his new logic radically different from, say, Aristotelian
logic. Thus, if one wishes to nd the key to understanding Chrysippus
in a cultur e “close” to his, one can try looking for a cultur e in which the
Euclidean hypothetico-deductive schemeis essential.

But trying to axiomatize logic following the scheme used by Euclid page24s
would not make sensefor someonewho does not even manage to follow
the Euclidean method in the caseof mathematics. To apply the Euclidean
schemeto logic and thus to found propositional logic, as Chrysippus did,
it was rst necessaryto recover Euclid completely. Useful instruments for
understanding Chrysippus therefore must be sought in the mathematical
circlesof the late nineteenth century, particularly in the German school, to
which we owe the recovery of Euclid (especially in the work of Weierstrass
and Dedekind in 1872,as mentioned on page 47). Thus it is not surpris-
ing that the rst stepstoward modern propositional logic (including the
restatementof Philo's de nition of the conditional) were taken in 1879by
the German mathematician Frege>®

%Proclus, quoting Geminus, says that Chrysippus used a theorem of geometry to illustrate
with an analogy the role of ideas (Proclus, In primum Euclidis Elementorumlibrum commentarii
(ed. Friedlein), 395:13-18).

%6See[Frege].
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7.5 Philological and Linguistic Studies

Literary history and philology cameinto existencein the early Hellenistic
period and throve especially in Alexandria, at the hands of Callimachus,
Eratosthenes,Aristophanes of Byzantium, Aristar chus of Samothrace,and
others, until the tragic interr uption of 1458.c.%’

Modern philology, not only in its humanistic phasebut alsoin its more
technical developments begun in the eighteenth century, was born from
the rediscovery of Alexandrian philology . An important impetus was the
renewal of Homeric philology that took place in the late eighteenth cen-
tury after the nding of certain ancient scholia on the lliad, containing a
storehouse of information on Aristar chan textual criticism. 58

The birth of philology and literary history has often been put forth as pages

evidence of Hellenistic cultural decadence,the view being that such stud-
ies represented the musty erudition of the effete Alexandrian scholars,
instead of the fresh and robust inspiration of the classicalage. Such opin-
ions, coming from philologists and historians of literatur e, may perhaps
give an indication of the origin of the erasure phenomenon (or Freudian
repression)that we have observed starting from Chapter 1.

We have seenhow the scienti ¢ revolution generated a new concept of
language, involving the manifestly useful possibility of conscious lexical
enrichment through the intr oduction of new terms for novel conceptual
constructs. This new possibility, which probably underlay the increasing
awarenessof the historical evolution of languages observed around that
time, > was soon applied within the framework of the study of language it-
self. Thus was born Greekgrammar, with its distinction between the parts
of speech,the ve casesof nominal and adjectival declension, verb tenses,
and soon. In other words, atheory (in the senseof empirical science)was
formulated, and new and conventional terminology was intr oduced to de-
note the conceptsinternal to it.5° The earliestwork on Greekgrammar that
we have adequateinformation about, thanks to a Byzantine compendium,

5’Seepage 11 and note 62 on page 70. Even Aristar chus of Samothracehad to leave Alexandria.
For the history of Hellenistic philology see[Pfeiffer], for example.

%8The scholia were on a tenth-century codex preservedin Venice and were published in 1788.
Sevenyears later, F. A. Wolf re-posedthe ancient Alexandrian questionsin his famous Prolegomena
adHomerum thus founding modern Homeric philology .

SWhereasAristotle still has a static notion of language, Sextus Empiricus stressesboth the in-
nity of possible meanings and signs, and the evolution of the lexicon (Adversusgramaticoq = Adv.
math.l), 882).The secondpoint was taken up also by Horace (Ars poetica60 ff.).

50An important forerunner of Hellenistic grammatical studies can be found in Aristotle, Poetica
xx, 1456b-1457aBut the passageonly makes a distinction between noun and verb and makes
a general remark about (substantival and verbal) in ection, without describing it. In any case
Hellenistic grammarians made essential use of the possibility, extraneous to Aristotle's thought,
of intr oducing conventional terminology .
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is the Art of grammarof Dionysus Thrax, from the second century B.C.,
which already usesthe current canonical terminology . However it is clear
from other testimonia that the beginnings of Greek grammar date from no
later than the third century B.c.%! The subjectwas developed in particular
by eminent Stoic thinkers, including Chrysippus himself;®? main results
such as the description of nominal and verbal in ection were already in
place at the time of Aristophanes of Byzantium, Dionysus' teacher®?

We have plenty of information about grammar becauseit was coopted
by the Romans® We know less about semantics, which was developed
in the Stoic school in close connection with the theory of knowledge and
with logic. The extant citations are late and do not allow a reconstruction
of the results obtained in this eld, but they are enough to give anidea of
their level. Long writes:

One of the most interesting features of Stoic semantic theory is the
fact that it allows a distinction to be drawn between senseand refer-
ence.This distinction, which was rst formulated in atechnical sense
by the German logician Gottlob Frege,hasbeenextremely fruitful[.] ©°

Next Long illustrates the Stoic distinction through passagesfrom Dio-
genesLaertius.% After all that was said in the preceding section, it should
not come as a great surprise that Frege was the rst modern thinker to
revive Hellenistic ideas on semantics. But Long's qualifying phrase “in
a technical sense” brings to mind similar remarks already discussed, for
instancein the caseof trigonometry . A few lines later Long concludes:

But, returning to Frege,we should beware of assimilating his theory
of meaning and the Stoics'. The Stoics have no term which corre-
sponds clearly to Frege's use of Bedeutung ‘reference'. Its place in

®lits relationship with Sanskrit grammar, developed in particular by Panini, is not clear. How-
ever, the continuity between Stoic epistemology, Stoic semantics, the creation of a conventional
terminology in other elds, and Hellenistic grammatical studies seemto preclude the possibility
that Greek grammar appeared asa simple transposition of atheory imported from India.

%2Two passagespne by Diocles of Magnesia (in Diogenes Laertius, VitaephilosophorumVIl §57=
[SVF], II, text 147)and one by Galen (De placitis Hippocratiset Platonis VI, iii = [SVF], Il, text 148)
report Chrysippus' classi cation of words into parts of speech.Proper nouns, verbs, conjunctions
and articles appear on both lists; Diocles' list also includes common nouns and Galen's preposi-
tions. A later stage of grammatical studies is attested in Plutarch: in discussing the functions of
the various parts of speechhe also includes adverbs and pronouns (Platonicaequaestionesl009B—
1011E).

83[Pfeiffer] is a useful referencefor Hellenistic linguistic studies. For grammar, seein particular
pp. 202—203and 266ff.

8L atin grammar started with Remmius Palaemon, who, during the reign of Tiberius, adapted
the work of Dionysus Thrax to Latin.

%[Long], p. 137.

%Diogenes Laertius, Vitae philosophorumVIl §§94-102.
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One milestone of modern linguistics is the work of Ferdinand de Saus-
sure. In even more recenttimes the contributions to the theory of meaning
made by Roland Barthes,the founder of modern semiotics, have had great
resonance.Let's seehow Barthes, in his Elementsof semiology expounds
Saussue's theory of meaning and his own:
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Saussue himself has clearly marked the mental nature of the sig-
nied by calling it a conceptthe signi ed of the word ox is not the
animal ox, but its mental image ... Thesediscussions, however, still
bearthe stamp of psychologism, sothe analysis of the Stoicswill per-
haps be thought preferable. They carefully distinguished between
(the mental representation), the (the real

thing) and the (the utterable). The signied is neither the
nor the , but the ; being neither an act of

consciousness,nor a real thing, it can be de ned only within the
signifying process,in a quasi-tautological way: it is this "'something'
which is meant by the person who usesthe sign. In this way we are
back again to a purely functional de nition[.] ©’

The Hellenistic linguistic notions appropriated by Barthesconstitute an
important aspectof the scienti ¢ revolution. In the third century B.cC. there
appeared in all elds new theoretical constructs, basedon the use of new
concepts, consciously elaborated and denoted by conventional terms. To
reduce the meaning of words to the lekton( ), that is, to “what one
wishes to signify”, is to use words as “signs” not for natural objects but
for freely created notions, and this practice can only arise from re ection
on the creation of intellectual notions. Thus, Stoic semanticsis none other
than an aspectof the samerevolution in thought that led also to science page2ss
and to Chrysippus' theory of active perception.®’2

It is certainly true, as Long says, that one should not shoehorn Stoic
semanticsand Frege'sinto the samemold. But one reasonmay be that, at
least to judge from Barthes' passage,in Frege'stime the reacquisition of
Stoic semanticswas still far from complete.

%3 ong], p. 138.

[Barthes], p. 43 (section 11.2.1).

572The main sourceson Stoic semanticsare, rst and foremost, SextusEmpiricus, and then com-
ments by Stobaeus, Diogenes Laertius and others. The terms used by Barthes in the preceding
quotation are explained in Sextus Empiricus, Adversuslogicosll (=Adv. dogmaticogl = Adv. math.
VIII). (The tripartite distinction made by the Stoicsbetween sign, meaning and objectis in 1l §§11—
12, and the Stoic notion of lekton is illustrated in 1l §70.)
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7.6 The Figurative Arts, Literatur e and Music

It has often beenremarked that Hellenistic gurative art works display
surprisingly modern features.As in early modern Europe (in seventeenth-
century Holland, say) painting got the upper hand over sculpture, and
subject matter changed radically compared to the preceding period. We
seethe birth of different styles, including those that have beennamed the
ancientbaroque naturalism classicisnand impressionisra—terms that do not
merely refer to vague analogies with modern styles, but on the contrary
seemvery apposite.?® The easewith which Hellenistic artists can be clas-
sied using modern terminology may appear surprising. But on further
re ection, in the caseof the baroque it is not surprising that the term may
be applicable without exaggerationto ancientworks whose study was cer-
tainly connectedwith the rise of the baroque style. One wonders whether
Hellenistic artists also succeededin “for eshadowing” much of later art?%°

FIGURE 7.6. Detail of oor mosaic from the second century B.C., found in 199?
during the excavation of the site of the new Library of Alexandria.

%For example, Bianchi Bandinelli writes that a mosaic found in Palermo “echoes a painting
performed wholly without outlines and relying completely on light effects, in a way that is, in
effect, almost impr essionistic” ([Bianchi Bandinelli], p. 477).

%The evolution of the modern styles homonymous with those cited happened during centuries
when a great many Hellenistic-inspir ed ancient works were brought to light and studied, at the
hands of artists who regarded the study of ancient art aspart of the very foundation of their own
culture.
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FIGURE 7.7.0ld woman in market, Roman sculptur e after Hellenistic original.
Courtesy Metropolitan Museum of Art. All rights reserved.
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FIGURE 7.8.The Jockeyof Artemisium.

FIGURE 7.9.Dying Gaul.
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In literatur e, too, styles and genres multiplied. Some literary genres
maintained their old names, but had little in common with their classi-
cal incarnations. The classicalepigram, for example, was a commissioned
inscription, whereasits Hellenistic counterpart, of which Callimachus was
the greatestvirtuoso, is a pretend inscription. Thus a cultural product of
social exigenciesis transformed into an occasion for free and deliberate
invention. Also born then were bucolic poetry, the comedy of manners
and the luckiest of the new literary genres:the novel.”®

Wasthere a connection between scienceand the new characterof art and
literatur e? A positive answer is suggested by the simultaneity not only
of their rst appearancebut of their reappearancein modern times: the
samefeaturesin art were reacquired in the modern agetogether with the
scienti ¢ method.

Scienceof courselent art technical and conceptual tools, aswe have seen
concerning the link between optics, scenography and painting, and aswe
shall seein music.

But thereis also adeeperrelationship between scienceand art. The main
aspectof the scienti ¢ revolution lies in that the creation of cultur e became
aconsciousact. It is this awarenessthat gives rise to artistic experimenta-
tion, causing styles and genresto multiply . At the sametime, the focus of
interest shifts from cultural categories, “mythicized” (in dif ferent ways)
in both the archaic and classicalages,to the individual, who becomesrec-
ognized asthe creator of such categories,and to the individual's concrete
life. Thus subjectsfrom everyday life grow in importance and frequency
of representation:in painting, portraits, landscapesand still lifes;*in com-
edy, charactersand situations that mirr or the spectator's world.

The novel's appearanceis linked both to the new idea of cultural pro-
duction asa deliberate invention, and to the new type of target audience
(individual readers)and mode of reading (private).’? As in modern Eu-
rope, many aspectsof Hellenistic art depend on the existenceof a public
of readersand buyers of art works.

“The Hellenistic origin of the novel was long obscured. It was thought that Greek-language
novels rst appeared in the late imperial age;this changedin 1945when a papyrus was found in
Oxyrynchus that dates from the rst century B.C. and contains fragments of the Novel of Ninus.
Now many scholarsthink that the novel originated in the secondcentury B.C.

Pparticularly signi cant, in this respect,are pictorial representationsof the painter's atelier or
some other craftman's shop. Paintings with such subject matter are known to have been made by
Antiphilus, active in the court of Ptolemy | Soter (see,for example, Pliny, Naturalis historig, XXXV
88114+ 138)and by several others, such as Philiscus and Piraeicus (Pliny, Naturalis historia XXXV
88112+ 143).

"2For an analysis of the relationship between Greekliterary works and their modes of enjoyment,
see[Gentili: PP].
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In classical Greecethe word “music” ( ) meant music, singing
and dance,thought of asan indivisible whole. Our notions of “music” and
“musician” date from the early Hellenistic period.”® The secondhalf of the
fourth century B.C. alsowitnessed the development of the rst true theory
of music, by Aristoxenus of Tarentum. We read in Franchi's contribution
to an authoritative collection about Greek civilization:

Thesedoctrines still constitute today the basis for any study about
sound systems,and their accuracyis often astonishing, aswhen Aris-
toxenus actually foreshadows equal temperament, which was not
achieved until the late seventeenthcentury.”

As in all casesexamined, from semanticsto shipbuilding, from dream
theory to propositional logic, any specialistwho in the course of studies in
his own eld turns his attention to the period of the scienti ¢ revolution is
invariably astonishedio discover that modern knowledge was foreshadowed
at the time. The idea of foreshadowingf later theories is a bit like the pre-
monitions in which Artemidor us of Daldis believed. Now that we have
succeeded,in the caseof oneirology, in reconstructing a scienti ¢ theory,
should we not try to do the samefor the history of cultur e?Should we not
replace these foreshadowing®y the study of the in uences of Hellenistic
thought on modern thought?

The main Hellenistic innovation in the areaof musical instruments was
the intr oduction of the rst keyboard instrument: the water organ,” which
seemingly was also the rst scienti cally designed musical instrument
(Figure 7.10).Its invention, attributed to Ctesibius,’® was clearly linked to
the new scienceof pneumatics created by the sameman. In the Ctesibian

organ, the water, enclosed in an airtight tank, is pushed into the tubes page2s:

by the pressure of water introduced into a container. Remnants of an ex- aciarication anda gur e
emplar dating from the imperial period and having four registers, each “**"" ™"
with thirteen tubes, have been found at Aquincum (now Buda) and are

on display at the local museum. Remnants of an older water organ were

found in 1994in Dion, near Mount Olympus. Medieval organs are the

dir ect descendentsof Alexandrian ones,through imperial and Byzantine

3See for example, [Gentili: MR].

"[Franchi], p. 624.

SThe instrument is described in Vitr uvius, De architectura X, viii.

"®Sourcesfor this attribution include Athenaeus (DeipnosophistadV, 174b+d—e),who adds that
Aristoxenus (born around 370B.c.) did not know the instrument (IV, 174c).
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Figure 7.10.The water organ as described
by Heron and drawn by W. Schmidt. From
[Heron: OQ], vol. I, p. 194.

inheritance.”’ This is a typical caseof the pervasive role played by Byzan-
tine cultur e in the transmission of Hellenistic musical heritage.’®

Musical theory had closerelations with acoustics,whose theoretical de-
velopments are poorly documented;’® as to applications, we know, for
example, that theaters were equipped with acoustic chambersthat damp-
ened echoesand served to amplify certain frequencies,thanks to bronze
resonators®

Again in the caseof music, modern scholarsgenerally passstern judge-
ment on the Hellenistic period. The Oxford History of Music says:

""The rst organ in medieval Europe was receivedin 757 by the Frankish king Pepin the Short
asa presentfrom the Byzantine emperor Constantine V. It was a water organ.

A lack of interestin Byzantine music was for a long time a factor in hiding the continuity
between ancient and medieval music. See[Touliatos].

"®Certain qualitative observations have comedown to us: about the speedof sound (for example,
in SextusEmpiricus, Adversusastmologo = Adv. mathematicqsV), §69),the analogy between spher-
ical sound waves propagating in air and plane waves on the surface of the water (for example,
in Diogenes Laertius, Vitae philosophorumVIl §158),the relation between pitch and frequency of
vibration (for example, in Plutarch, Platonicaequaestionesl006A—B,and more extensively in Por-
phyry, In HarmonicaPtolemaecommentariu$6, ed. During = [FV], |, 431-435Ar chytas B1).On the
other hand the elementary results traditionally attributed to Pythagoras show, if nothing else,that
guantitative developments also took place.

80vitr uvius, Dearchitecturg V, v. The passagementions the existenceof a quantitative theory and
that the Greek systemshe describeswere not yet in usein Rome. Recentrestorations have revealed
such acoustic chambersin the theater at Scythopolis (now Beit Sheanin Israel).
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musiclrofessionaiizaton Certainly, however, sophisticated poets were growing incapable of
/::S‘Si%g?ggsmarsmp making music, .and music.ians of writing sop\histigated verse. When
the classical unity of Music was broken, the "'music’ (in our narrow
senseof the term) was supplied by a professionalengagedin the per-

formance.8!

Classical Music versus ‘music': broken unity: what an odd way to think
of the beginnings of what we understand by music! Suchis the stigma of
Hellenistic cultur e. Elsewhere in the samearticle we read:

The forms of rural music were afterwards collected by Alexandrian
scholars,morefrom literary referencesthan from life. They catalogued
over fty generic or regional types of dance,with innumerable songs
of shepherd loves or of rustic labours —the “practical songs' sung at
work by spinners, millers, reapers,and water-drawers. 82

Despite the (unsubstantiated) jab at library-bound work — perhaps the
author fears competition in the realm of second-hand musicology? —we
cannot help but seedevelopments that “for eshadow” modern attitudes:
scholarly interestin popular musical motifs and in the preservation of mu-
sical heritage in general, to which we may add afrequently cited emphasis
on professionalization and technical excelence®3

81Henderson], p. 400.

82[Henderson], p. 391.For popular music and work songs see Athenaeus, DeipnosophistgeXIV,
618e—-620a.

8[Henderson], p. 400.
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