Fighting with the Heart of a Beast:
Galen’s Use of the Elephant’s Cardiac

Anatomy against Cardiocentrists

Luis Algjandro Salas

Galen interrupts his narrative to recount an aggressive
confrontation with rivals in the streets of Rome over the
existence of a bone at the center of the elephantine heart.
Throughout this digression, he denounces contemporary phy-
sicians alongside medical theorists past and present for their
theoretical and empirical inadequacies, especially the claim
that the elephant’s heart lacked a bone. Galen concludes the
episode by triumphantly drawing attention to a massive bone
recovered from this elephant’s heart, which sits on his desk
while he writes, proof to visitors of his medical acumen and his
rivals’ anatomical failures. Although this bone, the os cordis, is
found in the hearts of certain ruminants, Galen could not ac-
tually have seen what he claims to have. The bone does not
exist in elephants. What motivated Galen’s claim that it does?
Why did he turn to the elephant as an exemplum for general car-
diac structure?
I examine this puzzling episode, described fully in Galen’s
anatomical treatise, Anatomical Procedures (AA), and alluded to in
his more theoretical work, On the Usefulness of Parts (UP).! While

IN HIS DISCUSSION of the heart’s structure and function,

I A4 11 619-621; UP 111 502-503 = 1 365.14-366.13 Helmreich. I cite
the titles of Galenic works according to the Latin abbreviations in R. J.
Hankinson, The Cambridge Companion to Galen (Cambridge 2008) 391-397,
followed by the Kithn volume and page. Where Kiithn’s edition has been
superseded by a later critical edition, I include a reference to it. Translations
are my own unless otherwise indicated.
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LUIS ALEJANDRO SALAS 699

Galen’s accounts of the elephant and its heart bone may ap-
pear at first glance to be mere historical curiosities, they should
be considered in the context of a fundamental debate in Greco-
Roman science and medicine. Cardiac structure and function
bore directly on two prominent claims concerning the physical
basis for volition in the post-Aristotelian biological tradition.
So-called cardiocentrists situated the voluntary faculty (fo hege-
monitkon) in the heart, while encephalocentrists such as Galen
placed it in the brain. Galen and the doxographical tradition
bear witness to the debate from the Classical through the Late
Imperial period.? For Galen, affiliation with either camp often
entailed further commitments to epistemological positions on
the nature of observation, verification, and on the role of em-
piricism in generalizations about the world.

Therefore, to the extent that philosophical claims about
volition depended on one’s anatomical claims about the
hegemonikon, undermining the latter undermined the former.
Although some scholars have discussed the performative and
political dimensions of Galen’s anatomical displays,® scholar-
ship has not focused on Galen’s engagement with rival theorists

2 For the debate between cardiocentrism and encephalocentrism see J.
Rocca, Galen On The Brain (Oxford 2003) 31-47; T. Tieleman, “Galen on
the Seat of the Intellect: Anatomical Experiment and Philosophical Tra-
dition,” in C. J. Tuplin and T. Rihll (eds.), Science and Mathematics in Ancient
Greek Culture (Oxford 2002) 254-273; T. Tieleman, Galen and Chrysippus On
the Soul. Argument and Refutation in the De Placitis Books II-III (Leiden 1996) xix—
xx and 38-65; R. J. Hankinson, “Galen on the Foundations of Science,” in
J. A. Lopez Férez (ed.), Galeno: obra, pensamiento ¢ mfluencia (Madrid 1991) 15—
29; and J. Mansfeld, “Doxography and Dialectic: The Sitz im Leben of the
‘Placita’,” ANRW 11 36.4 (1990) 3056—3229.

3 See H. von Staden, “Anatomy as Rhetoric: Galen on Dissection and
Persuasion,” Journal of the History of Medicine and Allied Sciences 50 (1995) 48—
67, and, more general in scope, “Galen and the ‘Second Sophistic’,” in R.
Sorabji, Aristotle and Afier (BICS Suppl. 68 [1997]) 33-54; M. Gleason,
“Shock and Awe: The Performance Dimension of Galen’s Anatomy Dem-
onstrations,” in C. Gill et al., Galen and the World of Knowledge (Cambridge
2009) 85-114.

Gieek, Roman, and Byzantine Studies 54 (2014) 698-727



700 FIGHTING WITH THE HEART OF A BEAST

through his accounts of these demonstrations.* Aristotle, in his
History of Amimals (2.15, 506a9-10) and Parts of Animals (3.4,
666b17-667a6), had accurately described an elephantine heart
without a heart bone, as did his contemporary, Mnesitheus of
Athens.” Galen accepts Aristotle’s functional analysis of the
bone as a structural support in the hearts of some ruminants,
even apparently taking this account as the basis for his own.
However, his more thoroughgoing teleological commitments
require him to argue against Aristotle for the presence of a
heart bone in the elephant. I argue that Galen uses the ele-
phant’s cardiac structure as a tool for magnification and as a
persuasive literary spectacle in a larger skirmish against Stoic
and Peripatetic cardiocentrists.

1. The os cordis

The heart bone or os cordis is a bone found in some mam-
mals, mostly ruminants, between the aorta and atrioventricular
openings near the meeting point of the interatrial and inter-
ventricular septa. This area is called the fibrous trigone (trigona
Sibrosa). It 1s formed of tough connective tissues and is part of
the fibrous skeleton of the heart, also known as the cardiac
skeleton. Galen and Aristotle appear to refer to the fibrous tri-
gone; Galen even describes its tissues: vevpoyovdp®ddeg cdua,
xOvdpog, and yovdpddeg dot0bVv (A4 II 619).6 Contemporary
terminology maps onto Galen’s: fibrocartilage, hyaline carti-

*In a paper on the philosophical commitments underlying Galen’s teleo-
logical claims, R. J. Hankinson examines Galen’s discussion of the ele-
phant’s trunk in the so-called Epode (UP IV 348-350 = II 438-440 H.):
“Galen Explains the Elephant,” Canadian fournal of Philosophy Suppl. 14
(1988) 135—-157. However, Hankinson is mainly interested in how Galen’s
account of the trunk illuminates his teleology rather than his anatomical
method.

> For Mnesitheus, whose treatise on eclephantine anatomy is not extant,
see J. Bertier, Mnésithée et Dieuchés (Leiden 1972).

6 T adopt Garofalo’s reading vevpoyovdp®ddeg odpa, following the Arabic:
I. Garofalo, Galeno, Procedimenti anatomici (Milan 1991) II 663 n.59. The
Greek is corrupt; the point here stands regardless.
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LUIS ALEJANDRO SALAS 701

lage, and bone.” To the naked eye the os cordis appears as a
small bone-like ring segment; in the ox it is only about ten
millimeters in length.® The similarities between these ancient
and modern accounts of the os cordis should give the reader a
contemporary perspective on just how much Galen and
Aristotle knew about its structure and function. In light of this
knowledge, Galen’s account of the elephant’s heart is striking
in its strangeness. A well-known fact about Galen’s anatomical
method may, however, be illuminating.

Galen based large parts of his anatomical exegesis in 44 on
comparative work with oxen, which do possess an os cordis.
Julius Rocca argues persuasively that Galen posits at least one
other structure theoretically important to his human physiology
and psychology by analogy from the ox, namely the retiform
plexus (rete mirabile).® Given his regular and frequent use of
ruminants for anatomical research, Galen would also have
been well acquainted with the os cordis in oxen and sheep. If his
account is based on first-hand evidence, at A4 11 619-622 what
could Galen have seen and how could he have mistaken it for
an os cordis?!? Extrapolation from the anatomy of the ox may go

7 See G. Gopalakrishnan, W. E. Blevins, and W. G. Van Alstin, “Osteo-
cartilaginous Metaplasia in the Right Atrial Myocardium of Healthy Adult
Sheep,” Journal of Veterinary Diagnostic Investigation 19 (2007) 518.

8 For a general account and for the length of the os cordis see T. James,
“Anatomy of the Sinus Node, AV Node and Os Cordis of Beef Heart,” Ana-
tomical Record 153 (1965) 361-372.

9 J. Rocca, Galen on the Brain (Leiden 2003), esp. 67—78, 202208, 249—
253.

10S. K. Sikes, The Natural History of the African Elephant (New York 1971)
218, suggests that Galen may have mistaken a case of advanced arterio-
sclerosis for the heart bone (cited in V. Nutton, Ancient Medicine [New York
2013] 237-238 and n.16). Against this view, Dr. Dennis Schmitt, professor
of Agriculture at Missouri State University and Chair of Veterinary Services
and Director of Research with the animal stewardship department of Ring-
ling Brothers and Barnum and Bailey Circus, has written to me that there is
no likelihood of mistaking any fibrous structure in the eclephant’s cardiac
skeleton for a genuine os cordis.
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702 FIGHTING WITH THE HEART OF A BEAST

some of the way in explaining Galen’s description of the ele-
phantine heart. If the description was derivative, from accounts
such as Aristotle’s, why deviate from earlier accurate accounts
on this point?

Despite the importance of the heart to physiological and
philosophical debates in the second century CE, Galen’s de-
parture from the Peripatetic tradition has not attracted much
scholarly attention, even among historians of medicine.!! John
Scarborough concludes that some of Galen’s anatomical claims
about elephants were not based on dissection, citing Galen’s
detailed description of the elephant’s gallbladder (44 II 569),
another organ that the animal does not possess.!? In comparing
Galen’s description of the elephant’s gallbladder with Ari-
stotle’s and Mnesitheus’ accurate accounts, Scarborough
suggests that Galen’s commitment to biological analogy moved
him to deny their claims. Since Scarborough was unaware that
the elephant lacks a heart bone, he did not have reason also to
question Galen’s dissection of the elephantine heart or his vivid
first-person narrative. In addition, Scarborough argues, as one
might and as Galen did, that Aristotle’s joint commitments to
teleology and biological analogy led him to believe in the
existence of this bone in larger animals. But Aristotle explicitly
denies the existence of the bone in all but a few ruminants.!3

I Susan Mattern mentions this episode, but only in passing: The Prince of
Medicine: Galen in the Roman Empire (New York 2013) 151-152. Veterinary
scientists have noticed the elephant’s lack of os cordis: S. Bartlett, in M.
Fowler and S. Mikota, Biology, Medicine, and Surgery of Elephants (Ames 2006)
318, drawing on S. K. Sikes, “Habitat and Cardiovascular Diseases,
Observations Made on Elephants (Loxodonta africana) and Other Free-living
Animals in East Africa,” Transactions of the Loological Sociely of London 32 (1969)
1-104. See also Sikes, The Natural History 123.

12 J. Scarborough, “Galen’s Dissection of the Elephant,” Koroth 8.11-12
(1985) 127-130. Scarborough questions Galen’s dissection on the grounds
that his account of the elephant’s trunk is derivative from Aristotle’s at Hist.
An. 2.15, 506a30-b4, and that practical difficulties in the dissection of such
a large animal would have been prohibitive (123).

13 Scarborough, Koroth 8.11-12 (1985) 124—-126. For Aristotle’s restriction
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LUIS ALEJANDRO SALAS 703

Galen’s views on teleology and analogy, critical of Aristotle’s,
together with his polemical stance against cardiocentrists offer
some purchase in explaining his departure from the Peripatetic
material in these cases.

2. The agon over the heart

Galen (44 II 619) reduces his rivals’ denials of the os cordis to
observational failure while digressing from his general account
of the heart. They compound their error by generalizing from
these mistaken observations to the anatomy of other animals.
Galen focuses on observational failure since he believes that
empirical observation must underpin theoretical medical
claims. In the case of minute structures, his criticism hinges on
making otherwise unobservable structures apparent by using
larger, anatomically analogous subjects as tools for magnifi-
cation.'* On this view, structures such as the heart bone should
be proportionately more apparent in larger creatures, while the
failure to recognize them is proportionately more damning. To
illustrate this point, Galen evokes a vivid dispute over the car-
diac anatomy of the elephant:

And why do I mention the larger? Indeed, after an elephant was

slaughtered recently in Rome many doctors gathered together

for its dissection to determine whether the [elephant’s] heart
possesses one or two apexes and two or three ventricles. And, even
before its dissection, I insisted that the structure of its heart would be found

to be the same as in all the other animals that breathe aw, which became

clear when [the heart] was opened. I also eastly found the bone in the heart

along with my associates when I inserted my fingers. But those who were

of the heart bone to only a few ruminants see Part.An. 3.4, 666b17-21; Hist.
An. 2.15,506a9-10.

14 Cf. A4 XV 2 (surviving only in Arabic), transl. W. L. H. Duckworth,
Galen on Anatomical Procedures: The Later Books (Cambridge 1962) 228: “We
must then try to learn the conformation of that which is hard to observe in
any one type of animal, whichever this may be, in other animals where that
can be found and thoroughly investigated, I mean those animals in which
such details are in their nature larger and more massive than those which in
this [smaller] type are hard to see.”
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704 FIGHTING WITH THE HEART OF A BEAST

untrained assumed that not even the elephant’s heart contains a
bone, expecting to find that what was unobservable [to them] in
the cases of other animals [would also be unobservable] in the
large one. So, I was about to show it to them but I stopped the
demonstration when my associates, laughing, begged me not to
conduct a demonstration for people whom they saw as insensate
on account of their ignorance of the region. Affer the heart was
removed by Caesar’s cooks, I sent one of my associates, trained in these mat-
ters, to ask the cooks to let him excise the heart bone. And so it happened,
even now it 1s beside me. It s massive i size and induces in those who see
[it] a state of wide-eyed disbelief that a bone so huge eluded these doctors. So
even the biggest structures in animals elude the untrained and it
is not at all unbelievable that Aristotle both was mistaken about
many other anatomical matters and thought that the heart had
three ventricles in large animals, nor ought one to be surprised
that as he was untrained in anatomical matters he stumbled
regarding the discovery of structures. And it is appropriate to
excuse him, since those who have dedicated their entire lives to
this pursuit, like Marinus, were apt to make many mistakes.
What is one to think would happen to those who pursue it all of
a sudden and to those who are convinced by things that they do
[not]!® see at first with the result that they no longer look to try
their hands at it a second time?!6

15 Garofalo (666) expunges 0¥k, with the Arabic translation. I retain the
Greek text for contextual reasons. Galen criticizes his rivals precisely for
failing to see a structure.

16 AA TT 619-621: ol 71 Aéyw td peilw; ueyiotov yodv EAEpavtog Evaryyog
év Paun ceoyévtog, NBpoicOncav pév éni v dvatounv adtod moAlol tdv
lotpdv Evexo 10D yvdvor, motepov €xel 800 kopveog N pioy 1 kopdio, kol
d00 ko1Mog i Tpel. éym 8¢ kol mpod Thg dvortoufig ovTod dretevouny, edpe-
BhcecBon v adv katackeunv Thc kopdiog tolg EAloig néoaig Tdv €
dépog dvonvedvtov {hov: dmep dpdvn koi Stonpebeiong. edpov 8¢ pading
Kol 10 kot btV 06100V, duo 101¢ £Toipolg émBoimv Tovg dokTdAovg. ol
& dydpvaotor pev, éAnilovieg 8¢ evplokey, O &v peyGAw (o®, TO ui
eovopevov €ni 1oV BAAwv, dréloafov o0de v EAEpaviog kapdiov Exewv
dotobv. &ym & éuéAAnca pév antolg detkviely, Tdv & £taipwv YeAdvVTmv
¢’ oig £mpav dvonsBnToug éketvoug S1d v dyvolay tod témov, Tapokae-
cévtav 8¢ un deikviewy, énéoyov v de1€wv. dpbeiong pévrol g kopdiog
1o 1V 100 Kotoopog payeipwv, Enepyd tivo TV YEYOUVOGUEVOY ETOLPOV
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LUIS ALEJANDRO SALAS 705

Galen pivots from the claim that rival anatomists fail to see
minute structures because of their insufficient training to
amazement that they even fail to see those structures in larger
animals. Galen answers i medias res, as though questioned by
the reader. He introduces a series of expressions that place the
reader in a situational context, largely absent from the other-
wise situationally neutral narrative surrounding it. Adverbs
locate the reader in a specific space and time: a specific ele-
phant is slaughtered in Rome (év ‘Poun). The bone is retrieved
from the kitchens of the emperor’s cooks.!” Galen demurs from
a public demonstration at the behest of his fAetairor, who pres-
sure him not to debate with clods. Although Galen abstains
from a confrontation with his rivals in the streets of Rome, the
contest and his victory play out for the reader in the narrative.

In the first italicized passage, Galen reports his expectation of
the heart bone’s discovery and its discovery through direct
observation. The second italicized passage serves no heuristic
purpose. It reframes the episode in Galen’s present, fostering
intimacy with the author and his narrative as well as distance
from his rivals. The episode begins with the elephant’s
Tepl & TowodTo mopakoécovia Todg poyelpove mtpéyon T Kot odThy
00700V €Eehelv: kol oUtwg €yéveto. xal mop’ MUTV €6TL VOV, 00 GUIKPOV LEV
Wrépyov @ ueyéBer, Bovpoothv 8¢ mopéyov dmotioy tolg OpdoY, el TNA-
kobtov dotodv EldvBave Tovg iartpoic. obtwg dpar kol o péyloto TdV v
t01g {holg popiomv AavBdver Tovg dyvuvdotove. kol Bovpactov 00dev, EAla
1€ TOAAO. KotoL TG Gvartopdg AplototéAn diapoptely, kol ﬁyefceou, TpElg
Exev kolhiog énl T@v peydAov {omv v kopdlay. 8Tt ueév ovv &yduvastog
®v &v talg dvortopolg oedAn nepl Ty 1@V poplov ebpecty, odte Bovudlety
xPN, Kol GUYYVOoKEW oOT® TPOSTHKEL. Omov Yop ol TOv SAhov govtdv Blov
dvobévieg 1 Bewple tadTy, xaBdmep 6 Moapivog, Huoptov moAld, ti xpn
vouilew GDHBEX{VEIV 101 Eaigvng pev én’ avthv éABodot, meicBeior & oig
npdtov [ovx] eldov, dg unkétt Emyeipfican dedtepov 18elv;

17 This Caesar is probably Marcus Aurelius, although Garofalo (665 n.60)
identifies him as Commodus. Since 44 was revised over time and parts were
rewritten after a fire at the Temple of Peace in 192 CE burned Galen’s
library, it is not certain. Marcus Aurelius is a more certain identification if]
as he seems to be doing, Galen sets the passage in the period of his life when
he reports having conducted most of his public dissections.
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706 FIGHTING WITH THE HEART OF A BEAST

slaughter, shortly before (évayyog) the confrontation. Galen
shifts from that past event (kol oVtog €yéveto) into his present
(ko Top” MUV €otl vOV), populated by the visits of passersby,
whom the reader is invited to join in marveling at Galen’s
benighted rivals. The episode ends in Galen’s study, far from
these rivals in time and place.'® In the otherwise technical
narrative of A4, temporal markers and stylized narrative are
unusual. Moreover, the bone that Galen describes sitting be-
side him, massive and awe-inspiring, does nof exist in the ele-
phant’s heart. So, what explanation 1is there for Galen’s vivid
claim? Let us consider the first italicized passage in more detail.

Before the dissection, Galen cites the teleological grounds on
which he could reliably expect a heart bone in the elephant:
structural analogy across kinds arising from the robust goal-
directed structure of nature.'? Only later in the passage does
direct observation come into play, and, then, as ancillary
evidence. Galen’s teleological commitments are one likely
explanation for his account of the heart bone, deployed to
demonstrate the importance of empirical observation in
medical theory.?’ According to Galen, his rivals believed that a

18 Galen’s use of vbv and the subsequent context argue against reading
¢o1i as an historical present. Gf. his account of the intercostal nerve demon-
stration in Praen., which ends with the same conceit: kol péxpt ye vdv, @
"Eniyeveg, 00delg TOAMUNGEY AvTenely adTolg €10V &v @ petall yeyovotmv
neviekoideko (XIV 630 = CMG V.8.1 100.2-3). As in 44, vbv and the
present tense foster a sense of intimacy with the reader, in this case through
the reader’s surrogate, Epigenes.

1944 11 621-622. The relevant point is that Galen generalizes from single
or relatively small numbers of observations to all animals on the grounds
that nature is an ideally organizing principle. On Galen’s thoroughgoing
teleology see R. J. Hankinson, “Galen and the Best of All Possible Worlds,”
CQN.S. 39 (1989) 206—227.

20 See AA 11 618; cf. Opt.Med. 1 53, a flamboyant general denunciation of
medical ignorance: “The sort of thing many athletes are afflicted with—al-
though they desire to become Olympic victors, they do not make an effort
to act so as to achieve this—this sort of thing also happens to many doctors.
For although they praise Hippocrates and consider him first among all
[doctors], to make themselves like him as much as possible they do every-
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LUIS ALEJANDRO SALAS 707

bone did not exist in the hearts of large animals on the grounds
that they did not observe it in smaller ones, an oversight arising
from faulty training. Afterwards, a theoretical commitment to
structural analogy drove their empirical claims.?! At the end of
this narrative Galen describes an empirical investigation that
he undertook earlier in his career, which first convinced him
that a support structure for the cardiac skeleton was theoreti-
cally necessary:

For example, I swear by all the gods that I have later seen many
things not at all visible to me earlier. And so it is in the case of
the heart bone, which I tried to find on my own by cutting the
organ into little pieces, since I had not heard from my teachers
where [the heart bone] lay or even if it was present in all
animals. This way seemed to me to be the most certain for
undertaking my investigation. But when I found the roots of the
valves attached to it and the sources of the arterial vessels, I was
first persuaded that out of necessity nature as an engineer strove
toward that end in all animals. Afterwards, I was also persuaded
through empirical examination itself, once I tracked down the
sources of the aforementioned parts.2?

This passage complicates Galen’s claim that observation should

thing but this.” Gf. Opt.Med. 1 53—63; Protr. 1 1-39; Lib. Prop. XIX 9-10; Ord.
Lib. Prop. XIX 49-54.

21 Galen criticizes the views of the palaior, who discussed a heart bone in
some large animals (e.g. Aristotle and Mnesitheus), primarily on teleological
grounds. Otherwise, he explains their inaccuracies as the natural result of
more primitive anatomical knowledge and practice (44 II 618).

22 A4 TI 621-622: &yd yodv énduvout 1ovg Beodg ndvtag, dg ToAAG TdV
gunpocBev 008’ SAwg émpopévov pot kotelddv mob’ Yotepov. kol tolodT
€511 10 kot Ty kopdiay dotodv, 0 uHB’ drov drdkertan, uNT’ el noot TOTg
Cooig €otl, mopa tdv ddackdAav dxovoog, Enexelpnoa uev avtog £€ev-
PETY, elg KPS UOPLOL KOTOTEUVOVY TO GTAGYXVOV: AGGOAEGTOTOG YOp 00TOG O
Tpodmog £80KeL ot The {nthceng drdpyewy. Enel & Bmal edpov dvnpnuévag
el o010 1OV B Vuévav tag pilog kol @V dpPL@ddV dyyelov Tig xeD-
celg, mpdtov pdv €neicOnv, g dvoykoldv éotv év draoct tolg {doig v
Texvikny eOotv éotoxdoBot To0ToL 100 cKomod- petd 8¢ TodTo Kol 817 adTiic
thic nelpog éneicOnv, dkodovbdv toic mpdraig éxedoest 1V eipnuévov
popiav.
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708 FIGHTING WITH THE HEART OF A BEAST

drive and check theoretical claims. Discovering the bone in the
heart of one animal, Galen concludes it must be present in
animals generally. The discovery convinced him that nature
was necessarily (avoykatov) directed toward something like a
heart bone as an end in all animals (¢v Grooct 1ot (ool ...
¢otoydoBat tovTov 10D okomod). Only later did he confirm its
existence by empirical examination (81" a0Tfg g melpog).
Galen’s reasoning follows straightforwardly only if organs are so
ideally structured that similar or identical structures are pre-
dictable across kinds.

Here and at A4 II 620, Galen treats hearts as structurally and
functionally analogous across air-breathing creatures, which
are themselves coextensive with the class of creatures Galen
and Aristotle call “blooded” (ta enaima).?® The viscera that are
identical across species are structurally identical although they
need not be materially so. For example, Galen remarks, “by
however much the kind of animal is unusual in its size, by that
degree does the cartilage acquire a bony structure.”?* While it
may differ compositionally, Galen believes that some sort of
anchor or scaffolding is necessary for the valves and vessels
leading out from them.? To this sort of structure he gives or

23 For Galen, the heart was an organ of respiration dependent on the
movement of the thorax for its activity. When he discusses the class of air-
breathing creatures, those creatures will have a heart, which is involved in
the elaboration of blood. The apparent criteria by which Galen determines
which organs will exist across what kinds are similar to Aristotle’s. Both
differentiate between kinds on the basis of articulation. See P. Manuli and
M. Vegetti, Cuore, sangue ¢ cervello: biologia e antropologia nel pensiero antico (Milan
1977) 177-182 and foldout. Galen follows Rufus of Ephesus even more
closely (cf. Onom. 127). For Aristotle’s taxonomical principles see G. E. R.
Lloyd, Science, Folklore and Ideology (Cambridge 1983) 7-57; Lloyd does not
mention difference in digits as a taxonomical criterion in Aristotle’s corpus
but does go into some detail about Aristotle’s methods more generally. I am
aware of no modern discussion of Rufus’ taxonomy.

20 AA 11 619: 8o y* av 7y 10 10D {dov yévog dEoloydtepov 1@ ueyédet,
T0600TE TAEOV O0TMAOVG 0VGiaG O XOVOPOG EMIKEKTITOL.

25 Cf. UPIII 501-503 =1 365.14-366.13 H., quoted 717 below.
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LUIS ALEJANDRO SALAS 709

accepts the name, “the bone in the heart” (10 kot v xop-
dtav 6610bv), which is only in some cases descriptive, as [ will
elaborate below. The graduated density of the os cordis cannot
be separated from his commitment to the presence of a struc-
tural support at the base of the valves. Since larger structures
require larger supports, nature “as an engineer” (Tnv TexViKnVv
@vow) strives to supply a support whose hardness is adequate
to the structural demands of the creature’s heart. This teleo-
logical commitment along with his observation of the bone in
some smaller ruminants likely prompted Galen to suppose that
the elephant possesses an os cordis.?® Mostly, the episode tracks
Aristotle’s account of the heart in so-called blooded animals in
Part.An. 3.4, 665b10-667b14, which mentions the presence of a
bone in the hearts of some oxen and horses while denying it in
other animals that Aristotle reports having observed.?”

3. Galen’s engagement with Aristotle

Aristotle figures prominently in Galen’s account of the heart
in A4 and UP. The physicians against whom Galen is arguing
at AA II 620 are gathered in the street to examine the number
of apices and chambers of the heart. He explicitly associates
these questions with Aristotle, whose views he repudiates (618,
621).228 Here Galen introduces his account of the heart bone,
whose existence in certain animals is denied by Aristotle and
his Roman rivals. Aristotle believed that the chambers of the
heart (kotdon) differ in number from one to three, in keeping

26 When Galen mentions the heart bone here and elsewhere, it is im-
portant to keep in mind his comments immediately after those above. He
simply uses the phrase “the bone in the heart” here as a name rather than
as a description. In the case of the elephant he means the phrase descrip-
tively, as a bone: “the valves, which I said are called tricuspid, and the base
of the arterial vessels (aorta) are attached to a structure, in every case [a]
hard [structure]| but not hard to the same degree in all animals” (619).

27 See Part.An. 3.4, 666b18-19; Hist. An. 2.15, 50629-10.

28 Aristotle’s claims about the apices and chambers of the heart are in
Part.An. 3.4, 666b1-35; Hist.An. 1.17,496a4-27, and 3.3, 513a27-b1.
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with body size.?? Aristotle’s claim is difficult to explain observa-
tionally. kotAton (originally ‘hollows’), commonly translated as
‘ventricles’, meant ‘chambers’. The translation ‘ventricles’ re-
flects the modern identification of the kotAon with two of the
four chambers of the heart. It obscures a common ancient
Greek notion that the heart possessed only two chambers. If
Aristotle meant kotdlon to describe what later anatomists took
to be the right and left ventricles, it is unclear how he might
have envisioned a third ventricle. It is difficult to untangle the
knot by supposing a taxonomical difference involving the atria,
which in antiquity were rarely seen as distinct chambers of the
heart but as the expanded terminal points of the venae cavae
and the pulmonary vein.3? Aristotle’s view on the three xotAion
of the heart in large animals is a springboard for Galen to
criticize him and contemporary physicians for their observa-
tional and methodological failures. It introduces Galen’s discus-
sion of the heart bone at 44 II 618 and the anecdote on the
slaughtered elephant at 620.3! His discussion of the number of
the heart’s ventricles then closes his general discussion of car-
diac anatomy, of the elephant episode, and finally of his crit-
icism of the physicians who share Aristotle’s views.

Even if he criticizes Aristotle for his willingness to deny the
heart bone’s existence in some larger animals, Galen is more

29 Part.An. 3.4, 666b22-35. On the chambers of the heart in Aristotle see
C. R. W. Harris’ overview, The Heart and Vascular System in Ancient Greek Medi-
cine (Oxford 1973) 121-133. There is no consensus on a solution to this
puzzle. Suggestions range from supposing that Aristotle was simply mis-
taken or was motivated by a need for a single source (épyn) of blood and
volition, to attempts to locate what his third chamber may have been.

30 See e.g. Harris, The Heart 98. The account is dated but comprehensive.

31 C. Singer, Galen on Anatomical Procedures (Oxford 1956) 251 n.155, be-
lieves that Galen’s reference is to the number of vessels in the heart. I agree,
contra Singer, with Garofalo (663 n.53) and references, who takes the dispute
to be over the number of chambers in the heart rather than coronary ves-
sels: “Galeno allude al numero di ventricoli non ai vasi come pensa Singer.”
The context both before and after this passage involves Aristotle’s claim
about the three cardiac chambers.
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sympathetic to Aristotle’s functional explanation of it. Aristotle
argues that some structure will serve as a cardiac support.
However, he is committed to this structure being a bone in
only some cases:
[the heart] of all [animals], even the ones that we have exam-
ined, is boneless, except for horses and a certain kind of ox. And,
on account of their size, these possess a bone [in their heart] for
support (épeiopatog x&pwv), just as also whole bodies do.32

Galen takes issue with Aristotle on the explanatory force of
animal size. He reads Aristotle as saying that animal or perhaps
organ size determines the density of the support structure. On
this reading, Aristotle’s observations are at odds with his the-
oretical claims. The text admits of another reading: size may
explain the presence of a heart bone while not demanding it. In
other words, for all animals, if an animal possesses a denser
supportive structure, the animal or its organ must be larger.
Aristotle need not hold the converse. However, this interpreta-
tion merely defers questions about the inconsistent presence of
the heart bone among animals, especially of the same species.
Galen’s retrojection of his terminology onto Aristotle mud-
dies the water further. For Galen, ‘bone’ (d6todv) merely indi-
cates the cardiac support, whatever its composition: “likewise,
the bone in the heart, which [some] think exists in large
animals and not even in all of those, does exist in all the rest
although it is not precisely a bone in all of them but cartilage”
(A4 11 618). It 1s more straightforward to take Aristotle’s ‘bone’
as descriptive, referring to an actual bone in the heart, and
Galen’s use as stipulative, referring to its structural scaffolding.
On the descriptive interpretation, Aristotle’s view is consistent
with Galen’s; a structural support may exist in the hearts of all
blooded animals but is only a bone in some cases. Aristotle
probably would not deny that some functionally identical sup-

32 Part.An. 3.4, 666b17-21: €611 & dvdoteog ndvtav doa kol Huelg tebed-
uebo, TV 1@V Inrov kol yévoug 1ivog Bodv: tovtolg 8¢ d1t 10 uéyeBog otov
gpeloportoc xdptv dotodv Vreott, kabdmnep kol tolg SAoig chuacty.
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portive structure should be found in the hearts of all blooded
animals. For example, he describes what must be the chordae
tendineae, which aid in the operation of the tricuspid valves.3
He treats these vedpo as structural supports, analogous to the
body’s skeleton:
The heart has a number of tendons (vebpwv), and this is reason-
able as the motive impulses (kwvioelg) proceed through [its] con-
tracting and relaxing. Consequently, it needs this sort of service
(towvtng vanpeoia) and strength. And the heart, just as I said
also earlier, 1s a sort of animal in those that have it.34

The word brnpestio normally refers to the groups of rowers,
who power a trireme. The image 1s lost in the translation but 1s
informative here. The bank of rowers strains to aid the heart in
contraction and then relaxation. They require some sort of
brace to aid them in their efforts. Aristotle does not explicitly
conclude that all hearts, by virtue of possessing vebpo., require
an underlying structural support. But his argument on the
function of the vebpa in the heart makes a support functionally
necessary.

Galen’s description of these views as problemata sets the epi-
sode in a formal agonistic context: “many doctors gathered
together for its dissection to determine whether the [elephant’s]
heart possesses one or two apices and two or three ventricles”
(620). Given the questions posed for debate and the positions
implicitly taken by the gathered rivals, they should be identified
as including Peripatetics and probably Stoics. Galen often links
the two groups in his anatomical demonstrations on the

33 Although it is unlikely that Aristotle had this function in mind. The tri-
cuspids had not yet been identified as such. Depending on how one reads
Galen’s comments at PHP V 548-550 = CMG V .4.1.2 396, this discovery is
credited to Erasistratus in the third century BCE or to later Erasistrateans.
See Harris, The Heart 197-198, and H. von Staden, “Experiment and Ex-
perience in Hellenistic Medicine,” BICS 22 (1975) 183-184.

3¢ Part.An. 3.4, 666b13—17: &xe1 8¢ xoi vedpwv nAfiboc 7 kopdio, kol
1007 edAOYOG Gmd TodTNG YOp ad Kvioelg, mepaivovion 88 St 10D EAkewy
kol Gviévor 8l odv totadng vrnpesiog kol ioydoc. | 8¢ kopdia, kobdmep
elnopev kol mpdTepov, olov {POV Tt TéGuKey &V To1g EOVGV.
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heart.3> On Prognosis contains a particularly striking example of
this guilt by association. As part of his suite of proofs against
cardiocentrists, Galen demonstrates the function of the recur-
rent laryngeal nerve and intercostal muscles in voice produc-
tion.?® He refers to this encounter as his agon against Stoics and
Peripatetics.’’” To the extent that he can undercut Aristotle’s
views on these problemata, he undercuts Aristotle’s views on the
heart generally, including the heart’s role in volition. By exten-
sion, Galen attacks contemporary cardiocentrists, whose views
he treats as derivative from Aristotle’s.3?

While Galen explicitly mentions Aristotle in his discussion of
cardiac ventricles, it requires further argument to claim that he
targets Aristotle and his cardiocentrism specifically in his argu-
ments for the heart bone. In the digression on the elephant, he
intimates that Aristotle is the source of his rivals’ mistaken
views, including the heart’s bone and its ventricles: “Aristotle
both was mistaken about many other anatomical matters and
thought that the heart had three ventricles in large animals”
(621). Aristotle’s texts bear this connection out. Throughout
Part.An. 3.4, especially at 666b14—35, Aristotle discusses the ele-
phant’s heart bone, the ventricles, and the apices of the heart.
He also mentions the heart bone in passing in Hist.An. and
Gen.An.3? Setting aside these passages, which do little more than

35 Gf. PHPV 276, 278, 587-588 = CMG V .4.1.2 160, 162, 428-430.

36 Praen. XIV 624630 = CMG V.8.1 94-100.

37 Praen. XIV 626 = CMG V.8.1 94.25-26: xotd TOV mpO¢ T0VG ZTmikovg
te kol [lepimotntikovg drydvoL.

38 For a related example of Galen’s indirect attacks cf. H. von Staden’s
“surrogate targets”: “Teleology and Mechanism: Aristotelian Biology and
Early Hellenistic Medicine,” in W. Kullman and S. Foéllinger (eds.), Aristo-
lelische Buologie (Stuttgart 1997) 183-208, at 197-199.

39 HistAn. 2.15; Gen.An. 5.7, 787b15—19: “that the heart of oxen is so by
nature is clear since there is a bone in some of them; and bones seek out the
nature of sinews” (dnAol 8¢ tolobTN THY PVGIV 0VGa T Kopdio TdV Pody TP
kol 6670V &yyivecsBon v évioig ovtdv: 10 & dotd {ntel v 100 veldpov
ovow.)
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locate a heart bone in oxen, horses, and bulls, let us consider
Aristotle’s fuller account in Part.An. After discussing the mater-
1al composition and one of the primary functions of the heart,
as a source and central vessel for blood in the body (3.4,
665b10-21), he engages with thinkers who believe that the
brain is the source of blood vessels (665b28-33), an etiolated
encephalocentric position. For him, the centrality and primacy
of the heart make an implicit case for cardiocentrism.* But
Aristotle claims that the human heart is off-center while it 1is
centered in other animals.*! The human heart is indeed off-
center, complicating Aristotle’s argument from position. This
account 1s interesting in its own right, but for present purposes
it suffices to note an emerging pattern in which Aristotle’s re-
ports of cardiac anatomy are consistent with empirical observa-
tion and problematic for his general theoretical claims.

Galen’s discussion of the double apex and chambers of the
heart in larger animals at 44 II 624625, the problemata he
establishes as context for the elephant episode, and his refer-
ences in 44 and UP to Aristotle’s views on the heart bone are
evidence that Galen had this section of Part.An. in mind while
constructing his own accounts of the heart bone. His reference
to material in Part.An. 3.4, here and elsewhere (e.g. At.Bil. V
147 = CMG V.4.1.1 93), also makes a very strong case that this
section was a point of engagement for him against Aristotle’s
account of the heart. That Galen engages with Aristotle on the
heart is not surprising; he spends a great deal of time inveigh-
ing against cardiocentrists. These connections, however, make

10 Galen focuses on Aristotle’s arguments from position in PHP ch. 2 (V
228-229 = CMG V.4.1.2 116.34-118.21). Cf. Ticleman, Galen and Chrysippus
39-42. Furthermore, Galen’s digression at A4 II 624 echoes Aristotle’s ac-
count in Hist.An. 2.17, 507a2 ff. Both discuss the apex of the fish heart in the
immediate context of their discussions on hearts.

1 Resp. 478b3; Hist.An. 2.17, 506b32-507a10. By comparison, Galen’s
accounts of the position of the heart differ in UP and 44. In UP he claims
that the human heart lies in the center of the chest and in A4 that the right
ventricle is off-center. Galen’s changing views on the subject or the unusual
editorial process both texts underwent may explain the discrepancy.
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the case that Galen’s os cordis episode is not only a corrective of
Aristotle’s views on cardiac structure and function but also col-
laterally undermines his cardiocentrism.

4. Galen’s robust teleology

Aristotle describes the heart as structurally analogous to a
living body.*? Consequently, one might expect there to be a
supportive structure in the heart that performs the same func-
tion as the skeleton does for a body:

Flesh surrounds the bones, fastened by thin and fibrous sinews.

The skeleton is for the sake of [the flesh]. For just in the way that

sculptors who are sculpting an animal out of clay or some other

wet substance set up some sort of solid body as a support and

then mold around it, in the same way nature builds an animal
out of flesh.#3

Like Galen, Aristotle believes that every heart will be re-
inforced by some functionally analogous structure and that
when a bone is present, it is so in virtue of animal size. While
this functional account explains the presence of a heart bone in
large animals, it does not address the bone’s presence in only
some members of a species, as in the ox, and its complete ab-
sence in some larger animals like the elephant. One might
expect that functionally useful structures would exist in every
member of a kind if they exist in any member of it. Aristotle
offers no explanation; his silence leaves the door open for
Galen to question whether he had seen the consequences of his
theoretical commitments.

One avenue for response involves the degree to which
teleological structure pervades the natural world. Although

42 Cf. Part.An. 3.4, 666a19-24.

B Part.An. 2.9, 654b27-32: mepl 8¢ 10 06TO Ol COPKEG MEPIMEPVKAGL,
TPOGEIANUUEVOL AENTOTC KO viddeot deopols, BV Evekev 10 AV 00TAY 0Tt
Yévog. domep Yop ol TAdttoveg éx TnAhod Ldov 1 tvog GAANG VYPBG GVOTE-
GEMC VPLOTAOL TOV 6TEPEDY T COUATOV, €10’ 0¥T® TePTAdTTOVGTL, TOV 0r-
Tov Tpdmov 1 eOo1g dednpuiodpynkey éx tdv copkdv 0 {dov. Cf. Galen 44
IT 218-219, which repeats this metaphor.
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Aristotle’s teleological commitments incline him to the view
that organs should be usefully structured, his teleology admits
of occasional structures that exist for no proximate reason but
are the consequence of goal-directed processes, such as the gall-
bladder. Aristotle calls these “by-products” (t& mepirrtouato),
often translated “residues.” In some rare cases, his teleology
even allows structures to exist to the detriment of their pos-
sessor, as in the much-discussed case of deer antlers.** These
phenomena are partly explained by two Aristotelian views:
nature is goal-directed but materially constrained, and nature
in the sub-lunar realm may operate “for the most part,” g ért
10 noAD. These features of Aristotle’s teleology could account
for his silence on the os cordis. While he explained that the heart
bone exists in some animals for support, in keeping with their
size, this explanation only commits him to the weaker claim
that an animal possessing a heart bone will be large; it does not
follow that being large is a sufficient condition for the presence
of a heart bone. Hence its absence in some oxen. This weaker
claim is consistent with Aristotle’s view that functional struc-
tures exist for a benefit but not all of them are necessary (e.g.
kidneys, which filter urine but are not necessary on the grounds
that the bladder can do their work). Galen reads Aristotle as
asserting an equivalence: if a creature has a heart bone, it will
be large and if a creature is large, it will have a heart bone. This
reading is reasonable but may be distorted by the lens of
Galen’s more robust teleology. For Galen, the teleological or-
ganization of the world is more thoroughgoing. As much as
possible, every structure in the world exists for some purpose
and there is a strict economy of structures to accomplish that
purpose, what Jim Hankinson refers to as Galen’s Principle of
Creative Economy.* In UP Galen writes:

4 Antlers are discussed at Part.An. 2.16, 659a19, 3.2, 663a8-12, and 4.7,
694a20. On account of their weight, they can be more a hindrance than a
help.

* Hankinson, Canadian Journal of Philosophy Suppl. 14 (1988) 151-155.
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But it would be better said as follows: Nature has attached the
ends of ligaments to cartilage or to cartilaginous bone. She was
not about to overlook the ligaments in the heart, given that the
membranes at the openings of the vessels are of this type, nor
the tunic of the arteries, which is similar to a ligament in the
nature of its material. Rather, she also attached the ends of all
these to this cartilaginous bone, as I have shown in my Anatomical
Procedures. In large animals the bone is cartilaginous, in very
small animals it is a neurocartaliginous structure. And so every
heart has some hard structure in the same place, which is pres-
ent in all animals for the same purpose. And the fact that larger
[hearts] require this sort of structure is not at all strange, for a
large heart possesses a harder structure, suitable as an attach-
ment for the ends of ligaments and as a foundation for the whole
heart.*6

Galen’s more thoroughgoing teleological views commit him
to the stronger equivalence claim mentioned earlier: if a
creature has a heart bone, it will be large and if a creature is
large, it will have a heart bone. Aristotle’s account is consistent
with the former claim but his teleology does not commit him to
the latter: he claims only that not every large heart contains a
bone. He remains silent on whether they must possess some
other foundational support materially analogous to it, since he
primarily discusses functional analogy. Aristotle’s silence is rel-

46 P III 502-503 = 1 365.22-366.13 H.: xaAiwov & Gv 11de Aéyorto.
navtoyod Tdv cuvdécumv Thg dpydg N eUoIg | eig xOvdpov 7 £ig doTODV
qvamter xovdp®ddeg. oVkovy 008E TdV kotd TV Kopdiow cvvdicunv, €k
T00T0V Y&p 1oV Yévoug eiciv ol énl tolg 6TdUacL TAV dyyeiwv Duéveg, GAA’
000¢ 10D (ITOVOG TAV APTNPLDY, OPO1oV GVVIESU® THV T0D COUNTOG 0VGToY
8vtog, fueAdev dueAnocely, GAAG Kol TOVTOV GrAvVIQV £i¢ TOVTL TO XOVOPH-
dec doToDY Avijye TOG dpydc, Mg &v Tolg AVaTOUIKAIG £y elpNoecty E8etlivu-
uev. év uév odv 10lg peydrotg {doig 66T0dY é0TL Yovdpddeg, &v 8¢ Tolg Tvy
LLKPOTc vevpoyovdp®ddéc Tt odpo. Too & odv Exet kopdio kaTd TOV odTOV
ténov oboiloy Tve okAnpov Evexka @V odTdY ypeldv &v dract tolg {@olg
yeyevnuévnv. 10 8¢ 1o peilovag oxAnpotépag SenbBivar tfig tolodTng
ovoiog 008&v Bovpactév: lg Te yop 1O TG dpxdc TOV GUVIESHOY AGPOL-
Méotepov avigbot kol eig Ty €dpov SAng thc kopdiog nrindeidrepdy éott
i neydAn 10 oxAnpdtepov.
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evant because Galen appears not just to fault him for believing
that the elephant has no heart bone but also for a failure to
cleave to his own teleological commitments, as Galen interprets
them.*’ Explicitly, Galen faults Aristotle for his claims about
cardiac anatomy. Implicitly, he takes Aristotle to task for a
lapse in his adherence to robust teleology. While Aristotle
shares Galen’s commitment to functional and therefore, to a
certain degree, structural analogy across animal kinds, this
shared commitment does not move him to commit to the
stronger claims that result from Galen’s teleological commit-
ments. Rather, empirical evidence seems to drive Aristotle’s
account of the elephant’s heart. Had it been theoretically
driven, his anatomy of the heart bone would have more closely
resembled Galen’s.

Galen can infer a heart bone in the elephant on teleological
grounds alone. Since the bones in oxen and horses, which
Aristotle observed, establish a baseline for the density of the
support structure in animals of this size, larger animals should
also have a heart bone in Galen’s descriptive sense. Galen’s
comments at 44 II 620 and 622 suggest that he made just this
inference. His teachers of anatomy were unsure of the bone’s
existence and he himself was unable to find it at first. He ex-
pected it, however, and on finding an instance of it, extrapo-
lated it to other animals. This argument is fleshed out in UP:

And since there 1s also found a certain bone at the top of the

heart in large animals, it would also be reasonable not to

overlook its function. And perhaps the function mentioned by

Aristotle 1s right. He said that it was a sort of support and a

foundation for the heart and for that reason is found in the large

animals. For clearly it would be reasonable that a large heart

47 On Galen’s exploitation of other authors’ silences as tacit denials see
von Staden, in Aristotelische Biologie 196: “This [referring to Erasistratus] is
similar to other instances in which Galen infers an elaborate negation or
negative theory—here “n vain the spleen, i vain the omentum, i vain the
renal arteries, i vain numberless other things™—f{rom an author’s silence or
putative silence on a given point.”
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hanging in a large chest would also require this sort of part.*

It is not enough for Galen that animal size explains the presence
of a heart bone. It requires the presence of the heart bone in
order to be explanatory. Aristotle’s account was right insofar as
it proceeded from the notion that the heart’s structure entails
certain functional supports, but for Galen the heart’s function
also entails that particular structure.

5. The polemical dimension of Galen’s anatomical prose

This discussion has centered on theoretical reasons for
Galen’s account of the heart, which diverges in slight but
significant ways from Aristotle’s account by describing a non-
existent structure, whose absence Aristotle and Mnesitheus
detailed. Not only does the elephantine heart lack a heart bone,
but also there is also no obvious fibrous structure in a normal
heart that could be mistaken for one. It is just possible that
Galen saw a pathological structure that he mistook for an os
cordis. Sylvia Sikes, a veterinary scientist, conjectured that he
was describing a case of advanced coronary sclerosis.*” But this
seems unlikely. Sikes overlooks his claim that the bone is mas-

8 UPIII 501-503 =1 365.14-366.13 H.: érnel 8¢ kol dot0DV edpioketal
TL KoTh TV KeQaANV Thg kapdiog v tolg peydAoig {oots, ebAoyov v gin
kol Ty éxetvov ypelov phy mapeBely. Eott pév odv lowg kol 7| Vi’ Apioto-
téhovg elpnuévn Adyov Exovoa. oThpLyHo Y&p T Kol olov Edpav etval gnot
g xopdlog adtd kol d10 00T év 10Tg neydhoig {doig evpiokesBart. dfidov
Yép, i év peydho Bmpaxt peydAny xopdiov aiopovuévnv ebroyov qv -
7oL Kol 010010V TIVO¢ denBfvon popiov.

49 Sikes, The Natural History 218: “Galen (AD 130-200) described an os
cordis, or ‘bone of the heart’, in an elephant heart he examined at autopsy.
As is usual (even today) in such circumstances, he was so crowded during his
dissection by spectators and fellow ‘scientists’ that he decided to curtail the
autopsy. As was customary the heart was taken to the palace kitchen to be
served up for the royal dinner that evening. By a judicious alliance with the
palace cooks, he managed to re-examine the heart in less disturbed circum-
stances and reported finding this ‘bone’. It seems most probable, however,
that what he really found, making allowanced for his harassment during the
autopsy, was pathological and was actually a case of advanced coronary
sclerosis.”
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sive.%0 Its size belies identifying it with arterial plaque, which is
limited by the size of the arteries in which it is found.>! Its
material composition is also a stumbling block for this identifi-
cation. It is clear that Galen did not see an os cordis, but his
account of the necropsy suggests perhaps also that he never
went looking for it. Galen had powerful theoretical and polem-
ical motives for describing an os cordis, made of bone, in the
elephant’s heart. Moreover, there are stylistic, textual, and ana-
tomical reasons to suppose that this is not simply a case of Ver-
formungstendenzen, seeing what one wants to see, but that Galen
1s actually describing the heart of an ox.

First, the anecdotal structure and language of the necropsy
episode is marked differently from Galen’s general anatomical
narrative, which prompts one to question what role that narra-
tive plays in a treatise often considered to be merely techni-
cal.’? There are also textual reasons to suspect that Galen
based his elephantine anatomy in 44 on the ox. In 44 and UP,
Galen claims that the structure of the heart across kinds is
identical. His argument takes the same form in both texts: for
any animal ¢, where « is larger than the largest animal or
smaller than the smallest, the structure of its heart will be the
same. However, candidates for the largest and smallest animals
in each text differ. In A4, he introduces the elephantine heart
to present structures that are so minute in smaller animals as to
be hidden (&dnAw), for direct observation in an enlarged con-
text. He cites the elephant and the lark as the extreme ends of

30 AA 11 620: 0 opikpov pev dpyov 1@ peyébet, Bovpaothv 8¢ nopéyov
dmotiov 1ol 6pdStv, el TMAtkodTov d6T0dV EAdvBave Tovg iarTpoic.

51 See n.10 above. Danielle Gourevitch cites French veterinary scientists
who also were not able to find a structure that could be mistaken for an os
cordis: “Un éléphant peut en cacher un autre, ou comment sauter du coq a
I’ane peut mettre la puce a Poreille,” in A. Debruet et al. (eds.), Docente na-

tura: mélanges de médecine ancienne et médidvale offerts @ Guy Sabbah (Saint-Etienne
2001) 157-176, at 159.

52 This notion of technical writing is of course anachronistic. Greco-
Roman work on technical subjects did not adhere to the generic norms
typical of contemporary technical work.
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size in a hypothetical:

For it is necessary that you know well that even if there were some
avr-breathing animal bigger than an elephant or smaller than the crested lark,
the structure of its heart would be similar to theirs; and it is not
better to say similar but rather the same in form.53

In contrast, he writes in UP:

The largest horse has precisely the same cardiac structure as the
smallest sparrow, even if you should dissect a mouse or an ox
and even if, of animals, there were yet some other either smaller than a
mouse or larger than an ox, the number of its ventricles would be
equal and the rest of the structure of the heart would be the
same.>*

At most points, the account of cardiac structure in UP mir-
rors AA. The heart bone and ventricles are both mentioned; so
is their issue of scaling size. But Galen’s exemplars for massive
and minute animals differ revealingly, the elephant and lark in
A4 and the ox and mouse in UP. Although Galen does not
mention the elephant in conjunction with the heart in UP,
parallels between the two texts argue either that his two cardiac
accounts are the same, albeit differing in length, or that they
influenced one another during the complicated editing history
of their texts.”> Galen’s general account of the heart, which

53 AA 11 624: &b yop eidévan xph oe, kv EAépavtog 1) Tt petlov, i kopudod
nuepdtepov, &€ Giépog dvomvéov, opolov adTolg etvor Thy katackeviy Thg
kapdiog: dpewvov 8 ody opolov, GAAY Ty odTHV Kot €100G elmely.

5 UP I 442-443 =1 323.3-9 H.: v oty yop dxppoc €xel xato-
oxevny kapdiog nrmog 6 péyiotog élayiote otpovdd, kv el ubv dvoréuolg
kOv el Bodv kv el T 1dv dAlwv {dov i pikpdtepov £t poog f netlov Podg,
dnocwy adtolg & T dpBuog Tooc 6 TV koMdV 1 T GAAN KaTocKEVT ThG
Kkopdiog 1y a0

% Galen rewrote parts of cach treatise. Both texts refer to one another
and it is not always clear to which version of a text Galen is referring. For
present purposes, this complication means only that arguments about rel-
ative chronology between episodes in each text and, therefore, about the in-
fluence of one text on the other are not straightforward. It is clear, however,
that the two texts are closely related, tracking one another in the order of
anatomical exposition and in many episodes, such as the heart bone, com-
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better describes the auricles of an ox than of human beings or
elephants, and his known use of oxen in anatomical discussions
argue that his account of the heart is based on the cardiac
structure of the ox. His use of the elephant and ox as examples
of the largest imaginable animal in two intimately linked texts
is further textual evidence that the elephantine heart in this
hypothetical claim about viscera across animal kinds in 44 is
an extrapolation from oxen, made for polemical purposes,
rather than an account of actual autopsy. Galen has simply
substituted the elephant in A4 for the ox in UP.

Finally, from an anatomical point of view, Siegel concludes
that Galen dissected only the hearts of oxen, on the grounds
that his description of the atria matches the auricles of oxen but
not the atria of humans or apes.’® Galen’s use of the ox as an
exemplar does not, of course, preclude his knowledge of other
animals. However, Siegel’s observation that Galen’s account of
the auricles describes an ox heart rather than a primate heart
furthers the view that Galen modeled the elephantine heart on
the ox’s, whose heart was the largest familiar to him. Harris ar-
gues against Siegel in his discussion of Galen’s changing views
on the position of the human heart. Although he dismisses
Siegel’s claim that Galen worked exclusively with the ox, Har-
ris’ own analysis surmises that Galen’s cardiac anatomy was
comparative not autoptic.’’

pressing or expanding the same account. E.g. at UPIII 500-503 (= I 364.5—
366.13 H.) Galen mentions 44 II 618-622. At the start of Book 7 (44 II
590) he says that he has detailed the theoretical (i.e. teleological) back-
ground of the structure of the respiratory organs in UP Books 6-7. In Book
6 (UPIII 439 =1 320.17-22 H.) he alludes to the method of dissection he
recommends at A4 II 626-632.

56 R. E. Siegel, Galen’s System of Physiology and Medicine (Basel/New York
1968) 34: “Only in the ox heart, which Galen exclusively studied, both
venae cavae appear to terminate in the right atrioventricular valve without
forming an atrium. Since Galen never stated that he dissected a human
heart, we should not consider his description of the relation between auricle,
venae cavae, and right ventricle as erroneous, as we so often read.”

57 Harris, The Heart 269270, citing Daremberg’s extensive note to his
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There are parallels for Galen postulating structures in human
beings without having seen them. In order to explain neural
physiology, he mistakenly posits a retiform plexus (rete mirabile)
in human beings by analogy from the ox, which does possess
this structure. Galen’s comments regarding the subjects of his
dissections and Rocca’s work on the brain show that Galen
made analogical claims about humans specifically from the
anatomy of oxen, sheep, and goats, all of which possess an os
cordis. The ox was easily available in Rome: “ox brains suitably
stripped of most of the parts of the cranium are commonly sold
in big cities.”® As the largest anatomical subject widely avail-
able it was also a useful tool for the magnification of analogous
structures in smaller animals. In addition, it was a common
subject of his anatomical investigations, common in ritual sacri-
fices and cooking, and one of the few animals dissected by him
that contain an os cordis.

Galen’s general description of the heart began with a refer-
ence to Aristotle’s belief that the hearts of larger animals pos-
sess more kotAlon than those of smaller animals. This critique is
flanked by language that emphasizes the importance of direct
observation and its results, which to Galen are manifestly ob-
vious:

It is better to examine (émiokéntecBon) these things, as I said
earlier, once the heart has been removed from the animal, even
more so in the case of a large animal. For [things] obtain sim-
ilarly for all animals and there is no difference among them on
account of size as Aristotle supposes (oieta). The sight (7 0éa) is
more fully visible (copeotépa) in large hearts.59

translation of UP: C. Daremberg, Oeuvres anatomiques, physiwlogiques et médicales
de Galien 1 (Paris 1845) 383-384.

58 44 11 708: growpot 8¢ tovminov v talc peydlong nodectv Eyképalol
Boeror mmpdiorovial TV TAElcTOV T0D KpOoviov LEPDY YVUVOL.

39 AA 11 618: dmep, dg Eenyv, duewov eEnpnuévng tod {dov thg kopdlog
¢mokéntecBon, xol paddov émi peyddov (dov: mdcr pév yop doodtmg
Ordpyet, undepidic S0 péyeboc év odTolc yryvopévng Sropopaic, OC ApioTto-
téhng ofeton. cagestépo 8 1 Béo kot ToC peydrog éoti kapdiog. It is not

Gieek, Roman, and Byzantine Studies 54 (2014) 698-727



724 FIGHTING WITH THE HEART OF A BEAST

Galen contrasts what Aristotle erroneously supposes with visual
experience, which is clearer for purposes of direct examination.
This sort of language is common in Galen, who frequently tells
the reader that his claims are not only manifest to reason but
also often manifest visually to those who possess the right sort
of training and disposition.%”

Galen’s emphasis on visual language is hardly surprising
given the role that perception, along with reason, plays in his
epistemology as a guarantor of truth and a control on truth
claims.%! He requires that premises be manifest (évapyng) either
to sensation or to reason. This demand is reflected in his
pervasive use of verbs of perception. Unlike his opponents, he
claims that his own observations are clearly perceptible.
Galen’s language presents a picture to the reader of how vision
and sensation underwrite epistemic medical claims. While
Aristotle’s and his rivals’ theoretical claims are a consequence
of misperception or even of a failure to investigate empirically
at all, Galen’s claims follow from facts that can be clearly pre-
sented to an eyewitness, facts manifest to reason and sensation.
This contrast underscores the overall trajectory of Galen’s
digression on the os cordis. Galen presents the case of the heart
bone as an example of how epistemic anatomical claims should
take their warrant from careful empirical observation, obser-
vations which by Galen’s lights Aristotle failed to make, at least
properly. By holding up Aristotle’s account of the cardiac
chambers, the number of apices, and structures such as the os
cordis to observational criticism, Galen undercuts one of his bétes
notres, Peripatetic and Stoic cardiocentrism.®> How can one be

always clear what structures should be identical across kinds for Galen.
Gross structural features (e.g. the number of cardiac chambers, the number
of organs, the types of organs) must remain the same among animals anal-
ogous to human beings.

60 See n.20 above.

61 See e.g. Opt.Doc. 1 48—49; Temp. 1 590; PHP'V 722-723 = CMG V.4.1.2
540-542; MM X 36-37; HNH XV 152.

62 This debate occupies Galen throughout his corpus. He devotes most of
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confident, after all, in Peripatetic claims about the sovereign
role of the heart if their observations about its basic anatomy
are demonstrably false?

6. Conclusions

Throughout 44 Galen engages the reader conversationally,
phrasing detailed procedural instructions in the second person.
Time, place, and context are mostly absent, however. The
heart bone anecdote breaks sharply with this pattern, situating
the reader in time (évayyog, vov) and place (év Poun). A per-
formative context takes shape as interlocutors are introduced.
Galen pits himself against these rivals in an exotic agonistic
medical display. He figures himself as character as well as nar-
rator, taking pains to reiterate a frequent criticism of rival
physicians. These armchair physicians (Aoylatpot) generalize
recklessly about medical and anatomical matters,5 since their
claims are not founded on and checked by empirical exam-
ination (melpa).%* For Galen, the structure of the elephant’s

PHP to a defense of encephalocentrism, as he retrojects it onto Plato and
Hippocrates, against the cardiocentrism of the Stoics and Peripatetics. For
his recurrent laryngeal nerve experiment, which is intended to show that the
brain rather than the heart is the source of volition, see Praen. XIV 625-630
= CMG V.8.1 94-100; UP III 570-585 =1 414415 H.; IV 278-281 =11
386-389 H.; A4 X1 101-109, 131134, 255-269; cf. A4 11 661-690 for the
related experiment involving the destruction or ligation of the intercostal
nerves. J. J. Walsh, “Galen’s Discovery and Promulgation of the Function of
the Recurrent Laryngeal Nerve,” Annals of Medical History 81 (1926) 176—
184, on the recurrent laryngeal nerve, is in this limited respect useful.

6 The vivid word Aoytotpog is attested only six times in the Greek cor-
pus. All six are in Galen (Lib.Prop. XIX 15, MM X 582, Purg.Med. Fac. X1
339, HVH XV 159, and twice in Hipp.Prog. XIIL.B 258). However, it is
doubtful that Galen coined the word. The abstract, Aoyiatpeio, is attested
in Philo of Alexandria (De congressu eruditionis gratia 53), in the context of
Roman medical charlatans.

64 On nelpo see von Staden, BICS 22 (1975) 178-199. The word has a
wider semantic scope than “experiment.” Although often translated “test,”
“trial,”or “experiment,” these can suggest a misleading degree of standardi-
zation and rigor. For its breadth see LS] s.v. 1.1-2.
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heart proves this criticism true and proves that nature is
thoroughly organized, a fact which passes his rivals by. The
anecdote’s unfolding events demonstrate Galen’s complaints to
the reader. Lack of training results in avoidable observational
failure. Galen and his associates easily find the heart bone with
their fingers; his rivals gape blindly. Galen’s belief that the
elephant would possess a heart bone before it was examined
predicts this failure and underscores the training that made it
avoidable. Atypically, Galen’s fefairoi cannot persuade him to
compete publicly with his rivals. His demonstration of the
heart’s structure and his victory are for the reader alone. After
the heart 1s taken away to Caesar’s cooks, the heart bone is laid
out on a table, now available for all to see, found both through
Galen’s philosophical training and his observational skill. As a
coda to the anecdote, Galen exclaims that passersby looking on
the bone as he writes his account, “even now” are mystified
that anyone could have been so blind as to have missed this im-
mense but, as it turns out, non-existent structure.

If taken merely as a case study in dissection, Galen’s account
of the heart bone is difficult to explain. The heart bone does
not exist in elephants. Galen had every reason to be familiar
with the structure so as not to have mistaken another structure
for it easily. However, there are compelling theoretical reasons
for Galen to have expected the bone in larger mammals. These
theoretical reasons and most probably his experience with
oxen, which do possess a heart bone, motivate him to extrapo-
late it to elephants. Galen does not just extrapolate, however;
he claims to have seen, recovered, and still possess the bone
long after its recovery. These observations argue against Galen
mistaking some other structure for the heart bone. Rather, I
think that Galen has invented or at least distorted events,
justified by analogical and teleological beliefs.

I read this episode as an example of how Galen uses inven-
tion in an anatomical context to develop his philosophical and
medical arguments. However, this is not to claim that his ac-
count 1s fraudulent rather than being merely mistaken. I reject
this dichotomy. The modern technical treatise has no exact
generic ancient equivalent. Typical features of contemporary
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technical literature (e.g., economy of speech, standardness of
style, and avoidance of anecdotal evidence or personal com-
mentary) are not typical of ancient medical treatises. Certainly
they are not features of the Galenic corpus, even in procedural
descriptions.® These differences caution one against summarily
evaluating Galen’s anatomical narrative through contemporary
frames of reference, especially regarding fidelity to events
throughout the treatise. Galen may well have considered his
account to be true, in that it was faithful to its aim: describing
the structure and function of major organs in teleological
terms, of whose truth he was unassailably convinced. But his
inaccurate anatomical conclusions and their explanations
illuminate the role that his teleological beliefs can play in
empirical claims, and the central role of the heart in his en-
gagement with other theorists.5°
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65 See H. von Staden, “Author and Authority, Celsus and the Construc-
tion of a Scientific Self,” in M. E. Vazquez Bujan (ed.), Tradicion e innovacion
de la medicina latina (Santiago de Compostela 1994) 103-117; H. Hine,
“Subjectivity and Objectivity in Latin Scientific and Technical Literature,”
in L. Taub and A. Doody (eds.), Authorial Voices in Greco-Roman Technical
Whriting (Trier 2009) 13-30; V. Nutton, “Galen’s Authorial Voice,” in Author-
1al Voices 53—62.
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