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Abstract

The aim of this paper is to bring to light Aristotle’s knowledge
of marine invertebrate diversity as this has been recorded in his
works 25 centuries ago, and set it against current knowledge. The
analysis of information derived from a thorough study of his
zoological writings revealed 866 records related to animals cur-
rently classified as marine invertebrates. These records corre-
sponded to 94 different animal names or descriptive phrases which
were assigned to 85 current marine invertebrate taxa, mostly
(58%) at the species level. A detailed, annotated catalogue of all
marine anhaima (a = without, haima = blood) appearing in Ar-
istotle’s zoological works was constructed and several older
confusions were clarified. Some of Aristotle’s “genera” were
found to be directly correlated to current invertebrate higher taxa.
Almost the total of the marine anhaima were benthic invertebrates.
The great philosopher had a remarkable, well-balanced scien-
tific knowledge of the diversity of the various invertebrate groups,
very similar to that acquired by modern marine biologists in the
same area of study. The results of the present study should be
considered as a necessary starting point for a further analysis of
Aristotle’s priceless contribution to the marine environment and
its organisms.
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Introduction

Aristotle was the one who created the idea of a general
scientific investigation of living things. Moreover he
created the science of biology and the philosophy of
biology, while his animal studies profoundly influenced
the origins of modern biology (Lennox, 2001a). His
biological writings, constituting over 25% of the surviv-
ing Aristotelian corpus, have happily been the subject
of an increasing amount of attention lately, since both
philosophers and biologists believe that they might help
in the understanding of other important issues of his
philosophy (Gotthelf and Lennox, 1987) and they may
introduce a new generation of biologists to the richness
of Aristotle’s biological observations and the questions
that motivated them (Tipton, 2006).

On the basis of his zoological works, he has been
considered as “the founder of zoology” (Pellegrin, 1982)
and “the father of zoological classification” (Mayr and
Ashlock, 1991). He was the first who gathered informa-
tion on species of animals, examined their similarities
and differences, and attempted to classify them into
groups although, as pointed out by various authors
(Peck, 1965; Pellegrin, 1982; Mayr and Ashlock, 1991),
his aim was not to present an orderly, fully consistent
classification of the animal kingdom. This did not pre-
vent Darwin from considering him as “one of the great-
est ... observers that ever lived”, and also as the ancient
equivalent of the great systematist Linnaeus by saying,
in his famous 1882 letter to W. Ogle, that “Linnaeus
and Cuvier have been my two gods ... but they are mere
school-boys to old Aristotle” (Gotthelf, 1999). His
contribution to the classification of animals has been a
subject of analysis and evaluation by philosophers such
as Lloyd (1961) and Pellegrin (1982). Biologists, on the
other hand, have greatly appreciated his contribution to
various biological disciplines (Moore, 1987; Kiortsis,
1989; Mayr and Ashlock, 1991; Sofianidou, 2004).

Around 500 animals are examined in his zoological
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works. During his stay for about 2 years in Lesbos Island,
Aristotle devoted a considerable part of his biological
research to marine animals (Thompson, 1913; Lee 1948;
Solmsen 1978). Information on the morphology, anato-
my, reproduction, development, habitat, diet and behav-
ior of marine invertebrates, fishes, cetaceans and pin-
nipeds is given in his zoological works and their first
classification scheme is presented. Thus, he is fairly
considered to be the first marine biologist (Castro and
Huber, 1997). Nevertheless, these data have not been
paid special attention by modern researchers, with the
exception of Aristotle’s malakia, the current cephalopods
(see Scharfenberg, 2001). A few attempts to examine
Aristotle’s marine animals are included in more general
works by non specialists (Thompson, 1947; Louis, 1973)
and can serve as a basis for a thorough analysis. How-
ever, many descriptions of marine animals have not been
conclusively identified, and there is scope for new and
interesting discoveries in his work (Balme, 1970).

We think that Aristotle’s contribution to the knowl-
edge of marine life needs to be studied in detail and
evaluated under the scope of modern marine biology.
As Voultsiadou and Tatolas (2005) pointed out, useful
zoological information can be derived from the study
of classical texts; this, among other benefits, may help
historical zoogeographers as a supplement to paleontol-
ogy, archaeology, and art in the reconstruction of faunas
of older epochs. The aim of the present paper is to bring
to light Aristotle’s knowledge of marine invertebrate
diversity as this has been presented in his zoological
works 25 centuries ago and set it against current knowl-
edge. This was achieved mainly by presenting a detailed,
annotated catalogue of all animals appearing in Aristo-
tle’s zoological works, recognized nowadays as marine
invertebrates.

Materials and methods

The first step was to go carefully through Aristotle’s
zoological works searching for records of what we call
today “marine invertebrates”. The works studied, and
their scope as defined by Aristotle himself, are the fol-
lowing:

L. History of animals (HA) aiming “to determine first
of all the differences that exist [among animals] and
the actual facts in the case of all of them” because
“having done this, we must attempt to discover the
causes” (HA 491al2). Here, a description of the
observed diversity in animal structure, function and
behavior is given.
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I. Parts of animals (PA), the task here being “to con-
sider what are the causes through which each animal
is as I described it” [in Histories of Animals] (PA
646a10). Structure is herein examined in relation
to function, and a long discussion is given on the
scientific method and the principles of zoology.

1. Movement of animals (MA), examining “the com-
mon cause of animal movement of whatever kind
and how the soul moves the body and what is the
origin of movement in an animal” (MA 698a4). The
general mechanism of movement in animals is
examined mostly theoretically.

IV. Progression of animals (IA) discussing “the parts
which are useful to animals for their movement...
why each part is of the nature which it is and why
they possess them ... the differences in the various
parts of one and the same animals and in those of
animals of different species compared with one
another” (14 700b11).

V. Generation of animals (GA) aiming “to describe
those [parts] which subserve animals for the pur-
pose of generation” and to deal with its “motive
cause and to explain what it is” GA (715al2). This
is a study on reproduction, embryology and devel-
opment of animal characteristics.

The publications of LOEB Classical Library, Harvard
University (Peck, 1942, 1961, 1970; Forster, 1961;
Balme, 1991) were used for the study of the classical
texts and their English translations for the quotations
reported in the paper. Additionally, other editions of
classical texts (Balme 2002) and translations of Aristo-
tle’s zoological works (Lennox, 2001b) were consulted.
The results of the detailed examination of all the above
texts were crosschecked using the searching machine
offered by the Online Thesaurus Linguae Graecae da-
tabase (TLG E, Edition 2000). TLG and the Liddel and
Scott Dictionary of Greek language were used for the
estimation of Aristotle’s contribution to the nomencla-
ture of modern zoology.

All animal names were carefully examined in order
to be correlated to current marine invertebrate taxa. The
identification of animals encountered in the texts and
their correlation to recent marine invertebrate taxa was
not an easy task, since Aristotle’s descriptions were very
detailed and accurate in some cases, but fragmentary
in others. Classical Greek names often proved very
helpful, since they embodied information on their mor-
phology or life history; this information was made
available thanks to the continuity of Greek language.
On the contrary, Latin scientific names inspired by
Aristotle’s animal names were sometimes confusing,
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such as holothourion, balanos and nautilos, which were
given to animals other than the original, possibly due to
misunderstanding of Aristotle’s descriptions. Moreover,
marine invertebrates are a very diverse group of animals
including species not very well known, as for example
other groups like mammals or birds. Their knowledge
requires expertise in a number of totally different taxa
belonging to almost all the known animal phyla. So, the
personal experience of the authors on the Mediterranean,
and more specifically Aegean, diversity of marine inver-
tebrates such as decapod crustaceans (Koukouras ef al.,
1992), anthozoans (Vafidis et al., 1994; 1997), ascidians
(Koukouras et al., 1995), gastropods (Koutsoubas et al.,
1997), sponges (Voultsiadou-Koukoura et al., 1987,
Voultsiadou, 2005), was critical, and their database of
all literature on Aegean invertebrate fauna proved very
useful. The construction of a complete catalogue was
made possible thanks to the conclusive identification of
several descriptions for the first time and the clarification
of various misidentifications and confusing points found
in previous works, such as in the cases of sponges, an-
thozoans, crinoids, polychaetes, and echiurans. A series
of zoological books (Ruppert et al., 2004), general zoo-
logical publications on Mediterranean invertebrates
(Riedl 1963; Fischer et al., 1987; Weinberg 1993; Hay-
ward and Ryland 1996), as well as more specialized ones
(Ingle 1996; Delamote and Vardala, 1994), were really
helpful in the evaluation of the collected information.
For details on the identification procedure see Voultsia-
dou and Tatolas (2005).

Results

Overall 866 records corresponding to animals currently

classified as marine invertebrates were encountered in

the studied texts. These records were unequally distrib-

uted in four of the studied works by Aristotle as follows:

the majority -582 records- was found in History of ani-

mals, 195 in Parts of animals, 74 in the Generation of
animals and 15 in Progression of animals. No specific

animal records occurred in Movement of animals. All

these records corresponded to 94 different animal names

or descriptive phrases. Notice that Aristotle often
needed to report animals that were not given a name up

to his age. In such cases, he gave a short description of
the animal’s characteristic features or life history, e.g.

Y£€vog A0TaKo(g pIKQOV (oTeQ Kagkivol (a genus similar
to lobsters, but small like crabs) or mvvopuAal omdyywv

(pinna-guard of sponges), which is what we report here

as “descriptive phrases”.
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A detailed identification and assignment of all marine
anhaima (a = without, haima = blood) to recent marine
invertebrate taxa, as these are classified in the groups
defined by Aristotle himself, is given below. As is well
known, Aristotle divided animals into anhaima (&vapa)
meaning bloodless and enhaima (évaipa) meaning
blooded, these two groups corresponding to what we
call today invertebrates and vertebrates. Further on, he
recognized four groups of bloodless animals: apart from
entoma (insects) that do not fall into the scope of our
study, these were ostrakoderma (having a hard shell
surrounding the body), malakia (having a soft body),
and malakostraka (having a soft shell) (Fig. 1).

The necessary documentation for the identifications
were quoted from the classical texts and comments on
etymology and other animal characteristics, helpful for
identification, are also cited. The extent of documenta-
tion depends on how well known or common an animal
is. Therefore, we did not consider it necessary to quote
and comment on the identity of animals such as the
common edible sea urchin, which is frequently re-
corded and thoroughly described in the texts. On the
other hand, the identification of animals not very com-
mon or not easily recognizable was supported by de-
tailed evidence. Animal names were transliterated in
Latin for the convenience of the reader. Transliteration
was made according to Brown (1979) and Lennox
(2001b). All the records of each animal name in the
examined texts are given. Superscript numbers in each
name or descriptive phrase correspond to the taxa names
listed in Table 2. Each number corresponds to one of
Aristotle’s animal names.

1. Malakia (naAdxw) (having a soft body)

Malakia' (naAdkia): a general name for Cephalopoda
Mollusca. A definition (HA 523b2) and a full description
(HA 523b22) of the group are given: “the fleshy part is
exterior and the hard part (if any) interior”. Their body
“consists of the feet, the head which is continuous with
the feet, the sac which contains the internal parts and a
skin around it” (HA4 523b35). It “includes cuttlefish and
the squids, which have hard parts inside and the octo-
puses, which has no hard part at all” (HA 524b22).

HA 487b16, 489b34, 490a23, b12, 494b27, 523b2, b21, b26,
524a21, b8, bi4, 525al8, a29, 531al, bl8, 534b14, b15, 535b13,
537al, b4, b25, 539all, 541b1, 544al, 549al9, b29, 567b8, b10),
589b20, 590020, b33, 591b5, b10, 606a10, 607b6, 621528, 622a32,
bl, PA644b10, 654al0, al3, al4, 678a27, b7, b25, 679a4, b6, b32,
681b11, b17, 684b6, b17, b19, b34, 685a4, a9, al0, al2, a27, IA
706b1, GA 715b1, 717a4, 720b5, 721a32, 727b2, 732b6, 733a22,
a29, 733b10, 741b33, 755b32, 757b31, 758al5, a20, 761b5.
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Polypous* (moAvroug = having many legs): a general
name for the Octopoda Cephalopoda, used also for the
common octopus which is the largest, edible kind. Three
categories are recognized: the first includes the largest
edible octopus and some smaller not edible ones, the
second includes the heledone with “one row of suckers”,

and the third those “living inside a shell”.

HA 490al, 523b29, 524a3, a20, a2l, a28, b28, 525a3, ab,
al3, a2l, 521b2, b29, 532a2, 534a25, b25, b27, 541b1, b4,
544a6, 549b31, 550a3, b1, b4, b15, 557a23, 590b14, b18, 591al,
607b7, 621b17, b30, 622a3, al4, al5, a23, a24, a25, a29, a32,
b5, PA 642b19, 644b25, 652b25, 654a22, 661al5, 678b28,
679a7, al2, a22, a37, 685a5, al4, a22, a24, b2, b12, b20, b24,
GA 720033, 758a8.

- Polypodon megiston genos® (roAvnodwv péyotov
vévog): the common octopus Octopus vulgaris Cu-
vier, 1797. It is discriminated from other smaller
octopuses for its greater size, its habit to approach
the water level and because it is edible (HA4

525a14).
HA 525al4.

- Heledoné* (¢éAedwvn) or bolitaina® (BoAitawva) or
ozolis® (6CoAwg): the musky octopus Eledone moschata
(Lamarck, 1798). It is discriminated from other
octopuses by its longer arms each “bearing one sin-
gle row of suckers” (HA 525a19). The name ozolis
(6w = to stink) indicates its characteristic unpleasant
smell. Scharfenberg’s (2001) opinion that heledone
and volitaena or ozolis are two different species does
not seem to be valid. If such was the case Aristotle
would not state that heledone is the only paAdxiov

with a single row of suckers.
Heledone HA 525al7, volitaina HA 525al9, a26, 621b17,
ozolis HA 525al9.

- Nautilos™ (vavtiAog = sailor) or pontilos® (novtidog)
or don polypodos® (@ov ToAvmodog = the egg of the
polypous): the paper nautilus Argonauta argo Lin-
naeus, 1758. Although the name has been given to
the recent genus Nautilus, Aristotle’s description
indicates the paper nautilus: its shell is described as
“a single, deep scallop valve not joining with an-
other” (HA 525a21). The way it moves up and down

in the water is described (HA 622b1-19).
Nautilos HA 525a21, 622b5, pontilos HA 525a21, oon poly-
podos HA 525a21.

- Polypous en ostrako oion cochlias' (moAvmoug év
00TRGKw olov koxAlag): the chambered nautilus, a
species of the genus Nautilus spp. It is briefly re-
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ported as “living inside a shell like a snail, some-
times protruding its tentacles” (HA 525a26). 1t is
obvious that Aristotle had never seen a chambered
nautilus; otherwise he would have been impressed
by its appearance. It seems that he had rather been
informed about its existence by somebody else,
possibly someone accompanying Alexander the
Great in his expeditions in the vicinity of the Indian
Ocean, where the distribution of Nautilus species
extends. Thompson (1947) suggested that Aristotle
had in mind the species Janthina janthina (Lin-
naeus, 1758) and he must have mistaken for tenta-
cles, the masses of eggs released by this floating
species. Although J. janthina is common in the
Aegean, it is very small in size and it could not be

mistaken for an octopus.
HA 525a26.

Sepia' (onmia) and sépidion' (ommidov = the young
individual): the cuttlefish Sepia officinalis Linnaeus,
1758, described as “having the sepion (o1jriov), a strong
and broad internal hard part” (HA 524b25), and “the
largest ink sac among all malakia” (HA 524b16). The
use of ink discharge when the animal is in danger is
mentioned (HA 621529).

Sepia HA 489a33, b35, 490b13, 523b5, b29, 524a25, a27,
b16,b17,b22, 525a6, 527a23, 529a4, 534b5, 541b1, b12, 544a2,
549b9, b2, b3, b6, bi3, bi4, bl19, 567b8, b10, 590b33, 607b7,
608b17, 621029, b33, 622all, a32, PA 654a20, 661al4, 678b28,
679a5, a9, als, a20, 685al4, a23, b1, b20, GA 757b32, 758a6,
a2l, sepidion (young sepia) HA 550al0, al6, al9, a22, a26, a29,
a3l, blé.

Teuthos" (tev00oq): the sagittal squid Todarodes sagit-
tatus (Lamarck, 1798). This common Mediterranean
species is recognized by several characteristics given
in the text (HA 524a25-33) in comparison to tev0ic.
So, it is “bigger in size, has its sharp part (fin) broader,
and its encircling fin goes all around the sac”, possibly
meaning that the two tentacles are long, almost sur-

rounding the body when extended.
HA 490b13, 523b30, 524a25, a30, 550b14, 610b6.

Teuthis' (tevBic): the long finned squid Loligo vulgaris
Lamarck, 1798. It is discriminated from feuthos by all
the above mentioned characteristics and the fact that
the “fin” observed in the former “is here absent” (HA
524a33).

HA 489b35, 490b13, 523b29, 524a25, a30, a32, a33, b22,
b26, 541b1, b12, 550b12, b16, b17, 590b33, 607b7, 621b30, PA
654a2l1, 678b30, 679a7, al4, a22, 685al4, a24, b2, b19, GA
758a6.
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2. Malakostraka (paAaxéotoaxa) (having a soft shell)

Malakostraka® (padaxéotoaxa): a general name for
Malacostraca (mostly Decapoda). It is one of the three
vévn (genera) of anhaima including animals having
“their soft fleshy part inside and their hard part outside”
(HA 523b5). The latter “can not be broken by a clean
crack, it has to be crushed. It includes lobsters and crabs”
(HA 490b11). They include four “major genera”
(néyrota yévn), astakoi (aotaxol), karaboi (xapafou),
karides (kapidec) and karkinoi (kagxivor), each including
several species (P4 683b26).

HA490b11, 523b5, 525a30, 527b34, 528a3, 529b21, 531b18,
534b14, b16, 535b14, 537al, b5, b26, 539al0, 541b19, 549al4,
550a32, 589b20, 590b10, b32, 599b28, 601al7, 607b3, b5, PA
654al, 661al3, 678a27,b10, b24, 679a31, b7, b31, 681b12, b20,
683b25, 684b17, b18, b31, 685b26, GA 715b1, 717a3, 720b5,
b9, b26, 727b2, 732b6, 733a20, a29, b10, 743b10, 755b33,
757b32, 761b5, 748b16.

2.1. Astakoi (&otaxol)

Astakos'® (dotaxdg): the common lobster Homarus
gammarus (Linnaeus, 1758). A detailed description and
comparison of astakos with karabos is given (HA
526all-b33), fully discriminating the two species. It is
reported that “astakos has longer and more slender
antennas, longer and more acute rostrum, smooth and
not spiny carapace, as well as massive and unequal
pincers”.

HA 490b12, 525432, bll, 526all, 530a28, 541b20, b25,
549b14, b16, 601al0, PA 683b27, 684a32.

2.2. Karaboi (k&oapot)

Arktos" (coxrog): the small European locust lobster Scyi-
larus arctus (Linnaeus, 1758), compared with karabos
for its spawning season (HA 549b23). The name &oitog
(= a bear) indicates the shape of the second antennae

which on dorsal view resembles the footprint of a bear.
HA 549b23.

Karabos'® (xaoapoc) or karabodé" (xapapwdn): the
spiny lobster Palinurus elephas (Fabricius, 1787). A
detailed description is given (HA 526all-b33) and a
comparison with the common lobster (see astakos).

Karabos HA 487b16, 489a33, 490a2, b11, 525b15, b21, b27,
b33, 526al5, a3l, a32, b2, b4, b5, b13, b20, b21, b23, b25, b26,
527al, a9, all, al4, al6, a28, 529b22, 534b26, 537al, 541b19,
549al4, b9,b13,b17,b23,b27,b28, 590b12, b14, b16, b16, b20,
601al0,al6,bl7, PA661al3, 679a31, a36, 683b27, 684al, al6,
a26,14713b29, b30, GA 757b33, karabodé HA 607b4, PA 683b31,
GA 758al2, alé6.
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2.3. Karides (kaideg)

Karis® (xaolc): a general name for Natantia Decapoda
and Stomatopoda including shrimps, prawns and man-
tis shrimps (HA 525b1). The following kinds are dis-
tinguished.

HA 525a33, a34, bl, bl7, b27, b32, 526b27, 527a9, a20),
541020, b25, 547a6, 549b12, 591b14, PA 683b27, 684al4.

- Kyfai karides® (xvoat kapides): hunchback prawns
of the family Penaeidae. The description given (HA
525b17-30) corresponds to the typical prawns of this
family such as the edible, common in the Aegean
species Melicertus kerathurus (Forskal, 1775). Be-
sides the “hunched back”, the “five pairs of slender
thoracic legs towards the head in opposition to the
abdominal legs which have broad ends and the acute,
spine bearing tail (telson)” are pointed out.

HA 525b1, b17, b28, 549b12.

- Karidon mikron genos* (xaotdwv uucov yévog): the
small kind (HA 525b2), a species of Natantia Deca-
poda. It could be any group of small sized shrimps,

since no description is given.
HA 525b2.

- Krangon® (xoayywv): the mantis shrimp Squilla
mantis (Linnaeus, 1758). The body structure of Sto-
matopoda is described in detail (HA 525b22-30),
four plus three pairs of legs on the anterior part and
a broad spiny tail (telson and two biramous uro-
pods).

HA 525b2, b21, b29.

- Karidion* (xapdwov): the shrimp Pontonia pin-
nophylax (Otto, 1821). The information given (HA
547b17) on the symbiotic relationship of this shrimp
with the fan mussel (Pinna) indicates this species.
Besides this specific meaning, the term karidion was

used for a small karis.
HA 547b17.

- Pinnofylax spongon® (tuvvodpuAa& onGyywv = pinna-
guard of sponges): shrimps of the family Alpheidae.
They are “similar to those guarding the fan mussel,
but growing in sponge canals” (HA 548a28). Com-
mon species of this family living inside Aegean
sponges and similar to those of the genus Pontonia
are Synalpheus gambarelloides (Nardo, 1847), Al-
pheus dentipes Guerin, 1832 and Typton spongicola

Costa, 1844.
HA 548a28.
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2.4. Karkinoi (xagxivou)

Karkinos® (xagxivog): a general name for Brachyura
Decapoda. They are distinguished from lobsters and
prawns by having a “rounded body” and by the “absence
of atail” (HA 525b31). They are considered as a “vari-

able group including numerous species” (HA 525b5).

HA 525b5, b10, b16, b31, 526al0, a20, a28, 527al0, b4,
541b25, b28, 547b26, 549b27, 590025, 601al6, a20, PA 654a2,
679a32, 683b28, 684a2, a4, a8, all, al5, a23, a26, 686al,
691b16, b20, 14 712b13, b20, 713b11, 714b17.

- Karkinoi mikroi*” (kagkivor pucgoi): the blue-leg swim
crab Polybius (Liocarcinus) depurator (Linnaeus,
1758). They are described as “little tiny crabs having
their hindmost walking legs flattened like fins or oars,
to make them useful for swimming, usually found

among the catch with small fish” (P4 684all).
PA 684all.

- Hippos® (immog = horse): the ghost crab Ocypode
cursor (= O. hippeus) (Linnaeus, 1758) which is said
to live in Phoenicia running fast on the beach (HA
525b7). It is a common species on the eastern coasts

of the Levantine basin.
HA 525b7.

- Maia® (paia = midwife): the spiny spider crab Maja
squinado (Herbst, 1788). The information given for
this crab is that it is “the biggest among all crabs”
(HA 525b4), “it lives in the deep and moves little
about” (P4 684a8), “has a very hard shell” (HA
601al9) and “owe its safety to it, having for this
reason thin feet, considerably less effective for loco-
motion” (PA 684al0). Moreover, it is said to “have
its eyes in the middle and close together”, in contrast
to most other crabs “in which eyes are placed a long
way apart from each other” (HA 527b7). M. squina-
do has all the above characteristics.

HA 525b4, b4, 601al9, PA 684a8, al0.

- Pagouros® (mdyovgog): possibly the edible crab
Cancer pagurus Linnaeus, 1778, according to older
identifications (see Thompson 1947). No description
exists but it is said to be “one of the biggest crabs in

size” (HA 525b5).
HA 525b5.

- Herakleotikos karkinos®' (noakAewtkog kagkivoc):
the shamefaced crab Calappa granulata (Linnaeus,
1758). It is described as “being in size next to maia”
(HA 525b5), having also “a hard shell” for protection
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(HA 601al9), its eyes “in the middle and close to-
gether” (HA 527b12), and “short legs not effective

for locomotion” (P4 684al0).
HA 525b5, 527b12, 684a8, all.

- Pinnotéres®® (muvvotnong) or pinnophylax*
(rvvoduAaé): the crab (or shrimp, see karidion)
“guarding the fan mussel” (HA 547b16). It may
“exist inside” other bivalves such as “the scallops
and the oysters” (HA 547b28). Their “white color”
indicates the species Pinnotheres pisum (Linnaeus,

1758).
HA 547b16, b28.

2.5. Unclassified malakostraka

Karkinion* (xagxtviov): the hermit crab. A general name
for Anomura Decapoda of the family Paguridae. It is
considered to dualize (epamfoterizein, énapdotegilew),
since it looks like karabos but lives inside a shell like
ostrakoderma do (HA 529b20-530a27), “carries it about
with, feeds inside it, and as it grows it moves on again
into a larger one” (HA 548al4-21). Besides this spe-
cific meaning, the term karkinion was used for a small
karkinos (HA 547b17).
HA 529820, 530417, 547B17, 548414.

Kyllaros® (x0AAagog): Paguridae sp. A species of
Anomura living inside Neéreites, a small gastropod. It is
characterized by having “the right pincer smaller than
the left one” (HA 530al2). 1t is difficult to identify a
certain species, since there exist some small sized com-
mon species of hermit crabs with obviously smaller
right pincer.
HA 530al2.

Mikron genos oOsper karkinoi, to eidos homoion tois

astakois® (ucov yévog dome ol kagkivol, To eidog Guotov

t0lg dotaxoic): the squat crabs of the family Galatheidae

belonging to Anomura. They are a kind “small like crabs

but in appearance similar to lobsters™ (HA 525b10).
HA 525b10.

3. Ostrakoderma (dotoaxddeoua) (having a hard shell
surrounding the body)

Ostrakoderma® (dotoaxddegua) or Ostrea®® (dotgea): a
general name for animals protected inside a hard ex-
oskeleton, identified as the current Bivalvia, Gastropo-
da, Asteroidea, Echinoidea and Ascidiacea. They are
described (HA 528al-20) as “having their fleshy part
inside and their hard part outside; the latter would brake
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by cracking but does not crush; there is no hard part
inside”. They are divided into dithyra (5i0voa), those
“enclosed in two shells”, monothyra (novéBuoa), “those
enclosed in one, with the fleshy part exposed, e.g. the
limpet” and strombode (otooppwdn), those “having their
flesh invisible, except for the head “enclosed in a spiral
shell as indicated by their name. The tethya (t6va),
modern ascidians are “completely enveloped by their
shell and no portion of their flesh is exposed to the
outside”, while echinoi (exivou), the sea urchins, “have
no fleshy part inside the shell”.

Ostrakoderma HA 466b21, 489b14, 490b10, 491b27, 523b9,
527b35, 528b9, 529b21, b23, 531a32, 531b19, 532a7, 534b15,
535a6, a23, 537b25, b31, 538al8, 539a9, 544al6, 546b17, b23,
b27,547b26, 548a22, 549al2, 588b16, 590al9, 599a10, 601als,
603al2, a24, 606all, al2, 607b2, b5, 621b9, PA 661al7, a2l,
678a30, b1l, b22, 679b2, b15, b30, b31, b35, 680a4, al9, a30,
681a32, b1, b12, b31, 683b4, b18, 684b15, b16, b34, 685a5, b26,
1A 706al3, b2, 714b8, b14, GA 715b17, 720b6, 731b8, 743b10),
758a28, 761al3, a2l, a28, a30, 761b4, b23, 762a29, 763a8, a20,
a26, Ostrea HA 487a26, b9, b14, 490b10, 523b12, 525a20, a24,
528al, 531al5, b5, 547b20, b33, 548al2, 568a8, 590a29, a3l,
a32, 591al3, PA 644b10, 645a3, 680b7, b10, b22, b23, 681510,
GA 761a3l, 763a33, bl, bi3.

3.1. Echinoi (Exivou) (sea urchins)

Echinos® (¢xivog = having spines): the sea urchin (Echi-
noidea, Echinodermata). A complete description of the
sea urchin is given (HA 530a32-531a7 and PA 680a5-
681a9) and six different species are reported.

HA528a7, 530a32, b10, b19, b24, 531a4, a6, al5, b8, 535b24,
PA 679b28, b34, 680a4, a5, b3, b8, b9, b10, b33, 681a2.

- To esthiomenon genos* (1o éo6wpevov yévog): the
edible stony sea urchin Paracentrotus lividus
Lamarck, 1816. It is described as “the edible kind,
in which the so-called eggs are large and edible, in
large and small ones alike: the eggs are present in
them even while still quite small” (H4 530b1). The
habit of the species to “always have something fixed

on its spines” is pointed out (HA 530b17).
HA 530b1, b17.

- Spatangés*' (omatéyync): Echinoidea sp. It is re-
ported (HA 530b5) as a “deep sea and rare spe-
cies”.

HA 530b5.

- Bryssos* (Bovoooc): Echinoidea sp. It is reported (HA

530b5) as a “deep sea and rare species”.
HA 530b5.
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- Genos mikron® (yévog pucév): the species Cidaris
cidaris (Linnaeus, 1758). It is “a kind small in size,
bearing large, hard spines ... living in the area of
Torone, several fathoms deep, and some use it as a
remedy for strangury” (HA 530b7). C. cidaris, which
thrives in sandy bottoms deeper than 30 m, fits with

the above description.
HA 530b7, GA 783a20.

- Leukos echinos* (Aevkog éxivog): the heart urchin
Brissus unicolor (Leske, 1778). They are described
as (HA 530b10) “white sea urchins -shells, spines
and eggs are all white- longer than the ordinary ones,
the spines neither large nor strong, but rather limp”.
The species B. unicolor, living in sandy bottoms, like
in the area of Toroni mentioned in the text, is ex-
actly as described above having a test diameter of up

to 13 cm.
HA 530b10.

- Echinométra® (¢xwourjtoa = mother of sea urchins):
the violet sea urchin Sphaerechinus granularis (La-
marck, 1816). It is “the largest of all in size” (HA
530b6). This common Aegean species is very similar
to the common urchins but reaches 15 cm in test
diameter. The species Echinus melo that has been
suggested by some authors is yellowish in color and
lives in deeper waters, characteristics which have
been indicated by Aristotle for the discrimination of

other sea urchin species.
HA 530b6.

3.2. Asteres (aotéoec) (Sea stars)

Astér*s (koo = star): the sea star (Asteroidea, Echino-
dermata). Most possibly it is one of the very common
Aegean species, the normally star-shaped Astropecten
aurantiacus (Linnaeus, 1758) or Echinaster sepositus
(Retzius, 1783), since Aristotle mentions that “it resem-
bles in shape the stars seen in drawings” (HA 548a7).
The predatory activity of the sea star against mollusks
is indicated (HA 548a7, PA 681b9).
HA 548a7, PA 681b9.

3.3. Tethya (Ti6va)

Tethyon' (thBuov): the sea squirt (Ascidiacea, Chor-
data). It is described (HA 531a9-31) as “the most ex-
traordinary of all these animals, being the only ones
whose body is completely hidden inside the shell, the
texture of which is between that of skin and shell, and
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consequently cut like hard leather. The animal clings to
the rock by its shelly part and has two passages some
distance apart”. Two kinds are distinguished according
to their colour.

HA 528a20, 531a8, al8, a29, 535a24, 547b21, 588b20, PA
680a5, 681al0, a25, GA 763b14.

- Teéthyon ochron® (tBvov wxedv): the white sea squirt
Phallusia mammilata Muller, 1776. This common
species has an ochron (wypdv = pale, white-yellow),
leathery tunic.

HA 531a30.

- Tethyon erythron® (tBvov ¢ouBpov): the red sea
squirt Halocynthia papillosa (Linnaeus, 1767). This
common, sciaphilic species is easily recognized by
its characteristic erythron (eouBo6v = red) color.

HA 531a30.

3.4. Monothyra (novobuoa) (enclosed in one shell)

Lepas™ (Aenag): the limpet Patella caerulea Linnaeus,
1758. It is described as a “univalve, having its fleshy
part exposed” (HA 528a14) “releasing its hold in order
to search for food” (HA 528b1) and “living near the

surface of the water with Nereites* (HA 547b22).
HA 528al4, b2, 529a31, 530al9, b22, 547b22, 548a27,
590a32, PA 679b25, 680a23.

Lepas agria®' (Aemag ayola) or thalattion ous®?
(BaAdttiov ovg): the abalone or ear shell, Haliotis tuber-
culata Linnaeus, 1758. It is mentioned as “the wild
limpet, which is called the ear of the sea and its shell is

perforated” (HA 529b15).
Lepas agria HA 529b15, Thalattion ous HA 529b15.

Monothyra® (povobuga): a general name for Haliotidae,
Patellidae and allied families of Gastropoda, i.e. those
“enclosed in one shell, having their fleshy part exposed”
(HA 528a12).

HA 528al2, al3, b3, bl4, 529a25, 603a27, PA 679b17, b23,
b27, 680a22, 683b11.

3.5. Strombade (oteoppdn) (spiral-shelled)

Haimorrhois™ (aipogooic): a gastropod species (Gas-
tropoda, Mollusca). Its name, coming from haima (alpa
= blood) and rheo (0éw = flow, spring) implies that it
produces a purple dye. However, it is discriminated
from porphyra, with which it is reported in a general
description of spiral-shelled animals (HA 530al9).
Possibly it was a separate name for one of the three
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species assigned to the name porphyra (see bellow).
HA 530al19, a24.

Keryx> (knové): the triton Charonia tritonis (Linnaeus,
1758) and related species. It is usually reported with
porphyra (moodvoa) as a common species, possibly due
to the fact that both were widely used, not only as food.
It has “arough shell* (HA 528a24), is “long-lived” (HA
547b8) and “the smallest individuals may host hermit
cabs” (HA 548a19). It was used in antiquity as food, for
the construction of trumpets and as jars, after removing
its internal axis.

HA 524b12, 527a24, a28, 528al0, a24, a30, 529a7, 530a5,
al4, 544al5, 546b25, b26, 547b2, bS8, 548al9, 549al7, PA
679b14, b20, 683b13, 14 706a16, GA 761b31, 763b9.

Kochlos*® (k6xAog): a group of marine gastropods,
other than the well known species such as the moodvoa,
the krjoué, etc. (...the purpura, the trumpet-shell, the sea

snail and the other spiral-shelled...) (HA 528x10).
HA 528al, al0, 529a2, al7, a24, b3, 530a27, PA 678b24,
679b4, b14.

Nereites® (vnoeitng): the gastropod Monodonta turbi-
nata (Born, 1780) and related species. It is described as
“having a smooth, large and rounded shell, resembling
to keryx” (HA 530a12). 1t is said to “live near the surface
with the limpets, moving about when the sea is calm”
(HA 530al2) and that “they can host small karkinia”
(HA 530a7). M. turbinata is the largest of all the Tro-
chidae species (of the genera Monodonta and Gibbula)
living in the mediolittoral zone and it has been used for
food since the neolothic period.

HA 53007, al2, al8, a27, 535al19, 547b23, 548al7, PA
679b20.

Porphyra™ (mogdpvoa = purpura): the purple dye murex
Bolinus brandaris (Linnaeus, 1758), the banded murex
Hexaplex trunculus (Linnaeus, 1758) and the red-mouth
purpura Stramonita (= Thais) haemastoma (Linnaeus,
1767). All these species were used in antiquity for food
but mainly as sources for the extraction of the purple
dye. Aristotle gives a lot of information on these valu-
able animals: he says that “there are several species
differing in external morphology and in the color of the
dye” (HA 547a4), he gives a detailed description of the
way the dye is extracted and prepared for use (HA 547a
15),; he mentions the egg-masses they lay, considering

them as kind of refuse (HA 546b19), etc.

HA 528al10, 529a6, 530a5, a25, 532a9, 535a7, 544als,
546b18, b23, b32, b33, 547a4, a2l, bl, b2, b6, bS8, b9, b24, b32,
568a9, 590b2, 599all, al7, 603al3, al5, 621b1l1, 661a2l, PA
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679b14, b19, 14 706al5, GA 761b31, 763b9, 794a21, 795b11,
797a5.

Strombos® (oteoppoc): the common cerith Cerithium
vulgatum Bruguiere, 1792 and related species. It is re-
ported in comparison with Nereités concerning its size:
the hermit crabs living in strombos are more elongated
than those living in nereites (HA 530a6). It was “used
as bait for porphyra, the latter having the strength to
bore through its shell” (P4 661a21). Common ceriths,
which are very common in the mediolittoral and upper
sublittoral of the Aegean, have been widely consumed
as food since the Neolithic period.
HA 492al7, 530a6, a26, 548al8, 621a23, PA 685al8.

Strombode * (otooppwdn) or stromboeide®" (otpoppoedn):
a general name for spiral-shelled marine animals (Gas-
tropoda Mollusca). “They move and creep about” (HA
528a33), and “they have an operculum which serves
the purpose of the second valve in the bivalves” (HA
530a22). There are several kinds “the porphyres, the
kéerykes and the remaining spiral-shelled” (HA

528all).

Strombode HA 528all, a33, b5, b8, bl3, 529al5, 530a22,
b21, 531al, 547b4, PA 679b14, b16, b17, b26, 680a22, 683b12,
684b16, b20, b34, 685al0, all, IA 706al3, bl, GA 763a22.
stromboeide HA 528b17.

3.6. Dithyra (dBvoa) (enclosed in two shells, bi-
valves)

Balanos® (BaAavoc): the bivalve Pholas dactylus Lin-
naeus, 1758. It is only reported as a stationary animal
“living in rock cavities or crevices along with the sea
squirts” (HA 547b22). The name paAavog, attributed
originally to the oak acorn, indicates this species, which
resembles in various aspects this fruit; it has an exter-
nally sculptured shell bearing concentric and radiating
ribs which are roughest in front in order to assist drilling
into the substrate; the siphons protruding from the shell,
like the oak fruit from its cup, are long, united, covered

by a horny sheath.
HA 535a25, 547b22.

Chéme® (xrpm): the common Noah’s arc shell Arca noae
Linnacus, 1758 and the related species. The name cheme
(xqun from xdopa = gap, chasm) indicates the space
existing between the umbones which are far apart in
dorsal view. They are reported once by Aristotle as
“taking their rise in sandy places together with conchai,
solenes and ktenes” (HA 547a13). He does not give any
further information of these animals, but Xenocrates in
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his work ITeoi g ano v évidowv teodns (Xxxi) [on
food from aquatic animals] writes that the coarser of
them are “elongated, having a roughness when opened,
just like the cup of the acorn”, obviously indicating the
straight hinge with the numerous small teeth and that
“they are radially ribbed, with extra roughness, on their

shell”, just like Arca.
HA 547al3.

Conché® (koyxn): a general name for smooth-shelled
bivalves, such as tellins (Tellinidae), trough shells
(Mactridae) or wedge shells (Donacidae). They are
listed with razor shells and mussels as examples of
ostrakoderma “having a smooth shell” (HA 528a21-27)
and they are reported to “take their rise in sandy places”

(HA 547al3).
HA 528a22, 530all, 547b13, b20, 548a5, 614a28, 622b2.

- Galax® (y&Aa&): a species belonging to one of the
families Donacidae, Tellinidae and Mactridae. It is
not possible to discriminate which of the three was
known under this certain name, since it is just re-
ported as “a kind of conchai, called by some
galakes”. The name itself indicates a milky white
shell but such morphs exist in all the above groups
which present a great variation in shell colour (HA
528a23).

HA 528a23.

Conchos® (xdyxoc): a general name for rough-shelled
bivalves, i.e. cockles (Cardiidae), venus clams (Veneri-
dae), and allied species.

HA 528a24, a25, a26.

- Conchos rhabdotos trachyostrakos® (xdyxog
dapdwtog Toaxvooteakog): bivalve species with
“rough, radially ribbed shells”, such as the cockles

of the family Cardiidae (HA 528a25).
HA 528a25.

- Conchos arrhabdotos trachyostrakos®® (x6yxog
AQEGPRdwTOS TEaxLOOTEAKOG): bivalve species with
“rough, not radially ribed shells”, such as the venus

clams of the family Veneridae (H4 528a26).
HA 528a26.

Conchylion® (xoyxvAwov): a general name for bivalves
(Bivalvia, Mollusca). They are usually mentioned as
food for other marine organisms such as the purple
shellfish (HA 547b7), the marine turtles (HA 590b4),

and the octopuses (HA 591al).
HA 519b21, 547b7, 590b4, 591al, 622a7, bl7, PA 661a22.
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Dithyra™ (5iBvoa): a general name for bivalves (Bi-
valvia, Mollusca). They are ostrakoderma “enclosed in
two shells” (HA 528a12) which may be “smooth” or
“rough, ribbed, thick or thin, moving or stationary” (HA
528a22-34).

HA 528all, al2, al4, al7, b4, bl5, 529425, a3l, 530a22,
603a27, PA 679b16, b17, b24, b25, b27, 680a23, a25, 683bl1,
bi4.

Kteis™ (xtelc = comb): the scallops of the family Pect-
enidae. It is emphasized that “it has a radially ribbed
shell” (HA 528a25), “it can actually fly, because it often
jumps out of the device in which it was caught” (HA
528a30), and that “they take their rise in sandy places”
(HA 547b16).

HA 528al5, a25, a3l, 531b8, 535b26, 547b14, b24, b32,
599al4, al8, 603a2l, a22, 607b2, PA 679b25, 680b23, 683b15,
621b10, GA 763b12.

Limnostreon™ (Aywvoorgeov): the edible oyster Ostrea
edulis Linnaeus, 1758. It is described as “rough-shelled
and thick-lipped” (HA 528a23), “being born in muddy
places” (HA 547b12), and hosting little shrimps or crabs

(HA 547b29).
HA 528a23, a30, 547b11, b29, GA 763a30, bi2.

Mys™ (uoc): the Mediterranean mussel Mytilus gallo-
provincialis Lamarck, 1819. It is a “thin lipped bivalve,
unlike the oysters” (HA 528a29), and “they grow, like
onions, by side-shoots, the smaller ones growing on the
sides of the original ones” (GA 761b31). Here the for-

mation of mussel beds is well described.
HA 528al5, a22, a29, 547b11, PA 679b26, 683b25, GA
761b30, 763b12.

Pinna™ (nitvva): the noble pen shell Pinna nobilis Lin-
naeus, 1758. It is a “rough-shelled bivalve” (HA
528a24), “they grow up erect held by their byssos, in
sandy and muddy places; they have inside a pinna-
guard, some of them a small shrimp and other a small
crab; and if they are deprived of it they quickly perish”
(HA 547b15).

HA 528a24, a26, a33, 547b15, b28, 548a5, 588b15, GA
763b8.

Solen™ (owAfv = tube): the razor shells of the family
Solenidae. They “have a smooth shell” (HA 528ai8)
and in contrast to scallops, which are closed at the one
end and opened at the other, “they are closed at both
sides” (P4 683b17), possibly indicating the adductor
muscle which is located by the mantle cavity, near the
end of the each valve. Moreover, they “take their rise
in sandy places” (HA 547b13).
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HA 528al8, a22, 535al4, 547b13, 548a5, 588b15, PA
683b17.

4. Other marine anhaima (&vauwna) not classified in the
above major groups

Acalepheé™ (axaAion) or cnide” (kvidn, kvilw = to ir-
ritate): the sea anemones (Actiniaria, Anthozoa, Cni-
daria). A detailed description is given (HA 531a31) and
two species are distinguished.

Akaléphe HA 487a25, b12, 531a31, b10, 588b20, 590a27,
a3l, cnide HA 548a23, a24, 681a36.

- Akalephé edodimos™ (axaAnidn edaduog): the species
Anemonia viridis (Forskal, 1775) described as
“small, edible, living on smooth, broad and flat sur-

faces, able to detach and move around”.
HA 531b10, 548a22.

- Akaléphe skleré” (&xaAndn oxAnen): the species
Actinia equina (Linnaeus, 1758) described as “bigger
and harder, living in rocks crevices and never de-

tached from the rock”.
HA 531b10, 548a22.

Aidoion andros® (aidoiov avdoog) (looking like aidoion
andros): the echiuran Bonnelia viridis Rolando, 1821
(Echiura). It is mentioned as a “rare species not easily
classified, although observed by experienced fishermen;
... it is similar in shape and size to the male penis hav-
ing two fins instead of the testicles” (HA 532b23). The
female of B. viridis reaches 15 cm in length and its
proboscis has a forked tip, the two branches of which
must have been called fins by Aristotle, just like the

tentacles of the cuttlefish.
HA 532b23.

Aspis®' (aomic) (looking like aspis): the feather-star
Antendon mediterranea (Lamarck, 1816) (Crinoidea,
Echinodermata). It is described as a “rare species not
easily classified, although observed by experienced
fishermen; ... it looks like aspis (aomic meaning here a
poisonous snake species well known at that age), it is
red in colour and bears densely arranged fins” (HA
532b22). The common Mediterranean crinoid 4. medi-
terranea must have been associated with a snake due
to the waving movement of its arms that bear many

branches.
HA 532b22.

Dokias® (doxiag) (looking like dokias): the black sea-
cucumber Holothuria forskali Delle Chiaje, 1823
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(Holothurioidea, Echinodermata). It is mentioned along
with aidoion and aspis as a “rare species not easily
classified, although observed by experienced fishermen;
... it is like a relatively long and stout bar, black, round
and has the same thickness throughout its length” (HA
532b21). The description fits perfectly to this common
Mediterranean species of sea-cucumbers, which may

reach 40 cm in length.
HA 532b21.

Holothourion® (6AoBovowov): the soft coral species
Veretillum cynomorium (Pallas, 1766) (Anthozoa,
Cnidaria). According to Aristotle it is “an unattached,
though not moving animal, not having any power of
sensation, living like a plant unattached to the soil”
(HA 487b14). Moreover, “it differs from sponges only
slightly in being unattached” (HA 681al7). This de-
scription fits well with the above common species
which resembles sponges actually in having a spongy
internal structure and lives in sandy bottoms loosely
held in the sediment. Its elongated shape and erect
habit lies behind the name holothourion, 6AoBovolov
made of 6Aog (= whole, entire) and Bovglog (= male,
acute, fierce).
HA 487b15, PA 681al7.

Oistros o ton thynnon® (olotgog, 6 twv BVvvwv): the
parasitic copepods (Copepoda, Crustacea) of the genus
Caligus commonly found on tuna fish. According to the
description it is “found around the fins of tuna, it is like
a scorpion and about the size of'a spider” (HA 557a27).
The species of the genus Caligus conform to this de-

scription.
HA 557a27, 602a28.

Phtheir thalattia® ($pBeig OaAattin): the isopods of the
family Cymothoidae (Isopoda, Crustacea). Their de-
scription as “lices (¢pOeiges) found on fishes, resembling
woodlice, except that they have a flat tail, and they are
mostly found on the red mullet” (HA 557a21) indicates
these common fish parasites. The most common species
in the Mediterranean are Nerocila bivittata (Risso, 1816)

and Anilocra physodes (Linnaeus, 1758).
HA 537a5, 557a22, a25, 602b29.

Pneumon®® (rvevpwv): the dead man’s finger Alcyonium
palmatum Pallas, 1766 (Anthozoa, Cnidaria). It is only
mentioned once (P4 681al8) along with holothourion
as “differing only slightly from sponges in being unat-
tached. They have no power of sensation but they live
just as if they were plants unattached to the soil”. As
mentioned for holothourion it has a spongy internal
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structure as well, justifying the name nvevpwv (= lung)

and lives loosely held in sandy bottoms.
HA 548all, PA 681al7.

Psyllos thalattios® (Y0AAog BaAdrTiog): the amphipods
(Amphipoda, Crustacea). They are mentioned as attack-
ing in great numbers the fish caught by the fishermen
when they are left in the water for a while before
brought on the surface, or even crowding together
around the bait, provided that it consist of fish, forming
a ball around it (HA 537a8). The above information
and the name YUAAog (=flea), borrowed from the known
insects, indicates the marine amphipods, which besides
an external superficial similarity, share the ability of

jumping (at least the littoral species of the group).
HA 537a6.

Scolopendra thalattia® (oxoAdmevdoa Bararttia): the
fire-worm Hermodice carunculata (Pallas, 1766)
(Polychaeta, Annelida). It is mentioned that “there ex-
ist marine scolopendras similar to the terrestrial ones
but slightly smaller in size, occurring in rocky places”
which “compared to the land millipedes, they are red-
der and have more numerous and more delicate feet”
(HA 505b14). They are said to “bite, not with the mouth,
but apparently with the whole body, like the sea
anemone, and to turn its inside out when it swallows
the hook, in order to expel it” (HA 621a6). This warm
water polychaete, very common in the Eastern Mediter-
ranean, but missing from the western basin, may reach
30 cm in length. It has numerous parapodia, bearing
red gills at their base. It can easily extent and retract
its pharynx and when touching the skin it causes a
burning irritation.
HA 505b14, 621a6.

Spongos® (omdyyoc): the sponges of the order Dicty-
oceratida (Porifera) including the commercial bath
species. They are described as “living attached on the
substrate, being black when alive, before cleaned and
washed, providing home for animals like worms and
crustaceans, being able to grow up again in case it gets
broken off” (HA 548b1-549al3) as well as being the
most primitive animals “resembling very much the
plants” (HA 588b21), “having however, a sort of sensa-
tion” (HA 548b10) and “receiving food through the big
passages on its upper part” (HA 548a30). Five different
kinds are distinguished (HA 548b1-549al3).

HA 487b9, 548423, a28, a32, 549a7, al0, al0, al2, 588b20,
616a30, 630a7, PA 681all, al5, spongeis (cmoYyelc = the
sponge fishermen) HA4 620b34.
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- Aplysias® (anAvoiag): the black Ircinia Sarcotragus
muscarum Schmidt, 1864, called “wild sponge” by
the sponge fishermen. The description given (HA
549a4) fits perfectly to this species, since it can not
be cleaned and used as a bath sponge, though it looks
very much like the common bath sponges while it is
black and in cross section it has large canals, and
dense skeleton. Moreover, “compared to the bath
sponges it is stickier and more difficult to be torn,

looking like a lung”.
HA 549a4.

- Manos®" (uavog): the honey comb Hippospongia
communis (Lamarck, 1813). It is only mentioned by
its name (pavog = loose) (HA 548b1) indicating the
loose structure of this species which bears numerous
and large canals, and for “reaching the largest size
of all kinds” (HA 548b19), which is true for this

species sometimes passing 30 cm in diameter.
HA 548b1, b19.

- Pycnos®® (mvkvdg): the Greek bathing sponge
Spongia officinalis Linnaeus, 1759. The name
(mukvog = dense, close-textured) and the comment
that “they become the softest in the area around
Lycia” indicates the best quality bath sponge of the

species S. officinalis.
HA 548b1, b9, b20, b25.

- Achilleios®® (AxiAAewog): the elephant ear Spongia
agaricina Pallas, 1766. It is mentioned as “the finest,
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most closely textured and strongest and the rarest
species of all, used for lining helmets and greaves
for protection, deadening the noise of blows on them”
(HA 548b1). This thin, cup-shaped, strong and deli-

cate sponge fits well to the description.
HA 548b1, b20.

- Tragos® (todyoq): the leather sponge Spongia zi-
mocca Schmidt, 1862. It is mentioned as “close-
textured sponges which are specially hard and rough,
called toayor (= goats)”.

HA 548b5.

Discussion
Aristotle’s major genera and higher taxa

All marine anhaima encountered in Aristotle’s zoo-
logical works are correlated with current marine inver-
tebrate taxa. As a result, a generalized correlation of
Aristotle’s major genera of marine anhaima (Fig. 1)
with current higher taxa was obtained (Table 1).

Obviously, there was not a direct correlation, since the
main taxonomic character he used for their delimitation
was the arrangement of the soft and hard parts in the
animal body. However, he distinguished current cepha-
lopods (his Malakia) and decapods (his Malakostraka)
as separate groups (including stomatopods in the latter).
Malakostraka was not homogenous, including some

marine
Anhaima

unclassified
Malakia Malakostraka Ostrakoderma .
Anhaima
R 4 N
Polypodes }‘ Astakoi Karaboi ] Echinoi Asteres 41 Spongoi
J N J
s s N
Sepia }‘ Karkinoi Karides J Tethea Monothyra 4‘ Acaléphai
N N J
~
Teuthos unclassified _ .
Touthis }‘ Malakostraka ’— Strombode Dithyra 4‘ others

Fig. 1. Aristotle’s classification of marine bloodless animals.
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major genera itself (P4 683b26), such as astakoi, kara-
boi, karides and karkinoi corresponding to the current
Macrura Reptantia (the first two), Natantia and Brach-
yura respectively. Echinoderms were not recognized as
a group, since two of their classes (Echinoidea and
Asteroidea) were put in Ostrakoderma and other two
(Crinoidea and Holothourioidea) remained unclassified.
Several marine bloodless animals remained out of the
three major genera; some of these unclassified anhaima,
i.e. the sessile sponges, anthozoans and ascidians were
distinguished for their resemblance to plants and ranked
at the early stages of “nature’s transition from plants to
animals” (PA 681a10-b9). Aristotle’s principle of down-
ward classification, to which Linnaeus largely adhered,
dominated in taxonomy up to the eighteenth century
(Mayr and Ashlock, 1991).

Classical animal names and their assignment to current
taxa

The 94 different animal names or descriptive phrases
encountered were assigned to 85 current marine inver-
tebrate taxa at different category levels (Table 2, Figure
2). The number of taxa is lower in comparison to the
number of animal names mostly because some animals
appeared in the texts with more than one name, e.g.
heledoné and nautilos. The majority of the animals
(58%) were assigned to species level taxa and the re-
maining to supraspecific taxa. In malakia, a group in-
cluding mostly incessant commercial species, species
level taxa were almost exclusively identified.

Table 1. Correlation of Aristotle’s groups with current higher taxa,
based on the identification of all marine anhaima encountered in
his zoological works.

Aristotle’s major Current marine invertebrate
marine Anhaima groups  higher taxa

Ostrakoderma Mollusca (Bivalvia and Gastropo-
da), Echinodermata (Echinoidea
and Asteroidea) Ascidiacea
Mollusca (Cephalopoda)
Malacostraca (Decapoda and
Stomatopoda)

Porifera

Cnidaria

Echiura

Polychaeta

Copepoda

Malacostraca (Amphipoda and
Isopoda) Echinodermata (Crinoi-
dea and Holothurioidea)

Malakia
Malakostraka

other marine Anhaima
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Ostrakoderma EE species

[ genus
I family
[ order
N class

Malakia

Malakostraka

other Anhaima

Animal groups

all

0 10 20 30 40 50 60 70 80 90
Number of taxa at different taxonomic categories

Fig. 2. Numbers and taxonomic level of marine invertebrate taxa
recognized in Aristotle’s zoological works.

The fact that Aristotle himself did not undertake the task
to name all animals he examined has been considered
as a difficulty for the construction of a full list of all
animals he recorded by later researchers (Louis, 1971).
However, although he did not purposely introduce new
names or terms where they did not exist, modern marine
biology owes to Aristotle a lot of names that appear for
the first time in his writings (Table 2). Sixty-six out of
the 94 names or descriptive phrases (70%) attributed to
marine invertebrates by Aristotle were recorded for the
first time in his zoological works (4t century B.C.). The
remaining had been recorded in non-biological texts by
earlier authors, some of which lived in the 5th century,
such as the comedians Philyllius, Epicharmus, Aris-
tophanes (astakos, balanos, pinna, spatanges, solen,
teuthis) and the father of medical science Hippocrates
(haimorrhois, pagouros). A few others have first ap-
peared in the texts of the 6™ century, e.g. in Aeschylus
tragedies (konchos, mys), or even earlier, in the 8th
century, in the first written documents of Greek litera-
ture, the Homeric epics (polypous, spongos). A series
of names were used, as mentioned earlier, in the forma-
tion of Latin scientific names, successfully or not. Some
examples are Malakostraka, Aplysina, Balanus, Brissus,
Eledone, Cnidaria, Crangon, Nautilus, Holothurioidea,
Ostrea, Pinnotheres, Scyllarus, and Teuthoidea.

Aristotle s scientific knowledge of marine invertebrate
diversity

It is clear that, with few pelagic exceptions, Aristotle’s
marine anhaima were benthic invertebrates. This seems
quite reasonable since benthic organisms represent 98%
versus 2% of the pelagic ones in the marine ecosystem
(Gaston and Spicer, 1998).

An estimation of the highly recorded animal names
in Aristotle’s works showed that they, unsurprisingly,
included those of the three major genera (ostrakoderma,
malakia, malakostraka) and some of the most common
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Table 2. Classification of recent invertebrate taxa identified in Aristotle’s zoological works. Asterisks indicate that an animal or animal
name had not previously appeared in written texts. Numbers in parentheses correspond to the numbered comments given in the text.

Recent taxa

Classical names

Transl Raspaxilla iterated classical
names

Porifera Demospongiae
Dictyoceratida (89) OomoYYOS spongos
Hippospongia communis (91) 0mOYYOS Havoc* spongos manos*
Sarcotragus muscarum (90) anAvoiag* aplysias*
Spongia agaricina (93) AxtAAetoc* Achilleios*
Spongia officinalis (92) OmOYYOG TUKVOS* spongos pycnos®
Spongia zimocca (94) ToaY0c* tragos*
Cnidaria Anthozoa
Actinia equina (79) axaAndn oxAnon* acaléphe sklere*
Actiniaria (76,77) axaAngn *, kvidn* acaléphé*, cnide*
Alcyonium palmatum (86) VeV pneumon*
Anemonia viridis (78) axaAndn edadipog * acaléphé edodimos*
Veretillum cynomorium (83) 0AoBovotov * holothourion*
Annelida Polychaeta
Hermodice carunculata (88) oxoAomévdoa Baattia® scolopendra thalattia*
Echiura Bonnelia viridis (80) aldolov avdog * aidoion andros*
Mollusca Gastropoda
Bolinus brandaris (58) moedLEA porphyra
Cerithium vulgatum (59) oQoppoc* strombos*
Charonia tritonis (55) Knové * keryx*

Gastropoda (60,61)
Haliotis tuberculata (51, 52)

0TEOUPWONY, oTEoHPoedN, KOXAOG
Aemag ayola *, Badattiov ovg

strombodé*, stromboeidé*, kochlos
lepas agria*, thalattion ous

Hexaplex trunculus (58) QLA porphyra

Monodonta turbinata (57) noeitnc* nereites*

Patella caerulea (50) Aemag lepas

Stramonita haemastoma (58) moedLEA porphyra

Gastropoda un. sp. (54) QLHoQQEOIc* haimorrhois

Gastropoda un. spp. (56) KOXAOG kochlos

Gastropoda (univalves) (53) povobuoa* monothyra*

Bivalvia

Arca noae (63) X1jun chemé

Bivalvia (69,70) dibvoa*, koyxVALoV dithyra®, conchylion

Cardiidae (67) KOYX0G 0aBdWTOS T LOTTEAKOG* conchos rhabdotos trachyostrakos
Donacidae (64) KOYXN conché

Mactridae (64) KOYXN conché

Mytilus galloprovincialis (73) uog mys

Ostrea edulis (72) Auvootoeov® limnostreon*

Pectinidae (71) Krelg kteis

Pholas dactylus (62) BaAavog balanos

Pinna nobilis (74) mivva pinna

Solenidae (75) OwANV solen

Tellinidae (64) KOYXN conché

Veneridae (68) KOYX0G GoodBdwToG ToayvdoToakos®  conchos arrhabdotos trachyostrakos*
Bivalvia un. spp. (66) KOYXOG conchos

Bivalvia un. spp. (65) YaAaE* galax*

Cephalopoda

Argonauta argo (7,8,9) vawTiAog?, movtidog?, v moAvrodoc*  mautilos®, pontilos*, don polypodos*
Cephalopoda (1) paAdicac* malakia*

Eledone moschata (4,5,6)
Loligo vulgaris (14)
Nautilus sp. (10)
Octopoda (2)

Octopus vulgaris (3)
Sepia officinalis (11,12)
Todarodes sagtitatus (13)

eAeddovn ¥, PoAitava, 6LoAc*
tevdig

TOAVTIOVG €V 00TEAKW OloV KOXALAG*
TOADTIOVG

TOAVTIOdWV UEYIOTOV YéVOs*

onmia, onmidov

tevBoc*

eledoneé *, bolitaina*, ozolis*
teuthis

polypous en ostrako oion cochlias*
polypous

polypodon megiston genos*

sépia, sépidion

teuthos*




Contributions to Zoology, 76 (2) — 2007 117
Arthropoda Crustacea
Alpheidae (25) mvvopvAal oméyywv* pinnopfylax spongon*
Amphipoda (87) PVAAog BaAdrtioc® psyllos thalattios*
Anomura (34) KaKkiviov* karkinion*
Brachyura (26) Kagkivog karkinos
Calappa granulata (31) kagkivog HoakAewtkdg* karkinos Herakleotikos*
Caligus sp. (84) olotog, 0 TV BvVVEV* oistros o ton thynnon*
Cancer pagurus (30) TIAYOLQOG pagouros
Cymothoidae, Isopoda (85) $Oelg Dararttia* phtheir thalattia*
Galatheidae (36) GO0V AOTAKOIG [kQOV oTtEQ Kapkivor¥ omoion astakois, micron osper karkinoi*
Homarus gammarus (16) QAoTAKOG astakos
Maja squinado (29) paio* maia*
Malacostraca (15) paAardoroaica® malakostraka*
Natantia (20) Kkaig (in part) Karis (in part)
Natantia un. sp. (22) KAQDWV UcQov Yévog*® karidon micron genos*
Ocypode cursor (28) {rmrog* hippos*
Paguridae (35) KUAAapoc* kyllaros*
Palinurus elephas (18,19) Kaaog, Kagapwdn karabos, karabode
Penaeidae un.sp. (21) KaQ(deg kudar* karides kyfai*
Pinnotheres pisum (32,33) mvvotiong®, mvvoduAal* ponnotérés*, pinnophylax*
Polybius depurator (27) KaQKvog pticoc™ karkinos mikros*
Pontonia pinnophylax (24) Kaidov* karidion*
Seyllarus arctus (17) agrtog® arktos*
Squilla mantis (23) Koy ywv* krangon*
Echinodermata Crinoidea
Antendon mediterranea (81) aomic* aspis*
Asteroidea
Asteroidea (46) aotno* aster®
Echinoidea
Brissus unicolor (44) éxtvog Aevkog* echinos leucos*
Cidaris cidaris (43) EXIvwV YEVog pukov* echindn genos mikron*
Echinoidea (39) €xvog echinos
Echinoidea un.sp. (42) Bovoooc* bryssos*
Echinoidea un.sp. (41) omaTayync* spatanges*
Paracentrotus lividus (40) extvav 1o é00opevov yévoc* echinon to esthiomenon genos*
Shaerechinus granularis (45) éxvopmtoa® echinometra*
Holothurioidea
Holothuria forskali (82) doxlac* dokias*
Chordata Ascidiacea
Ascidiacea (47) m0vov tethyon
Halocynthia papillosa (49) mBvov éouBov* tethyon erythron*

Phallusia mammilata (48)

mmOvov wxov*

tethyon ochron*

Names not corresponding to current taxa
Bivalvia, Gastropoda, Echinoidea, Asteroidea,
Ascidiacea (37,38)

00TQAKODEQUA, OOTOEN

ostrakoderma, ostrea

or economically interesting marine animals, e.g., octo-
pus, sepia, lobster, crab, sea urchin. The names with
more than 20 occurrences (Fig. 3) constitute over 50%
of total animal name records. Additionally, the number
of records per animal group (times a group is mentioned)
in the studied texts was compared with the number of
current Aegean commercial species of the same ben-
thic groups (as given by Chintiroglou et al., 2005b) (Fig.
4). Obviously, the pattern for all benthic groups was
similar in both cases, indicating that the great philoso-

pher focused his scientific interest on organisms ex-
ploited by humans in various ways (see also Fig. 4).

As previous studies have shown, the zoological informa-
tion derived from the study of classical texts may help
historical biogeographers in the reconstruction of the
faunas of older epochs (Voultsiadou and Tatolas, 2005).
Historical data on biodiversity are much appreciated by
modern scientists, although they sometimes require that
we sacrifice some of the precision and analytical elegance
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echinos{T ]
keryx AT
strombode- ]
teuthis T
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porphyra I
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malakostraka - |
karabos ]
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ostrakoderma | |

animal names

0 20 40 60 80 100 120

name records

Fig. 3. Highly recorded (more than 20 occurrences) animal names
in Aristotle’s zoological works.

(Jackson et al., 2001). In an attempt to examine the gen-
eral biodiversity pattern in the Aegean as illustrated in
Aristotle’s works, the only source of information for the
status of marine fauna 25 centuries ago, and to evaluate
his scientific knowledge of benthic diversity, a compari-
son of benthic taxa diversity given in his works with the
relative current data for the Aegean Sea (as given by
Chintiroglou et al., 2005a) was made (Fig. 4). The com-
parison showed that Aristotle had a remarkable, well-
balanced scientific knowledge of the diversity of the
various invertebrate groups, very similar to the one ac-
quired by modern marine biologists in the same area of
study. Lennox (2001b) questioned the taxonomic purpose
of the Aristotle’s grouping of animals since “as one can
see they differ widely in extension”. However, on the

—®——  Number of taxa in Aristotle's zoological works
——-¥—— Number of total current Aegean species

~~~~~~~ Q-+~ Number of current Aegean commercial species

704 TV Number of name records in Aristotle's zoological works £ 70

60 - k60
50 A k50
40 4 b 40

30 A r 30

% Number of species

20 A r 20

% Number of name records

Por Cn Pol Mol Cr Ech Asc
Macrobenthic invertebrate groups
Fig. 4. Aristotle’s knowledge of macrobenthic invertebrate di-
versity as compared to the current knowledge. Animal groups:

Por, Porifera; Cn, Cnidaria; Pol, Polychaeta; Mol, Mollusca; Cr,
Crustacea; Ech, Echinodermata; Asc, Ascidiacea.
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basis of the above comparison, the difference in the ex-
tension of Aristotle’s groups should be attributed to the
uneven distribution of species inside higher groups. The
differences existing between the number of taxa re-
corded by Aristotle and the number of current taxa inside
groups (Fig. 4) only means that Aristotle had given to
molluscs or cnidarians more attention than justified by
the number of species of these groups. On the contrary,
he did not pay much attention to polychaetes possibly
due to their not so obvious variety of form.

In conclusion, we can say that Aristotle’s contribution to
the knowledge of the diversity of benthic marine inver-
tebrates is very high, taking into account the absence of
any zoological background and the primitive facilities of
his age. He had a balanced scientific knowledge of all
the major benthic invertebrate groups. There have been
difficulties with the recognition of various marine animals
recorded in his writings by previous researchers, as shown
by several wrong identifications. This study, conducted
by Greek speaking marine zoologists living and diving
in the same area with the great philosopher, thus being
very familiar with the objects of his inquiry, contributed
to the clarification of some confusing points. We think
that it should be considered as a necessary starting point
for any further analysis of the great philosopher’s knowl-
edge on the marine environment and its organisms.

Acknowledgements

We wish to thank A. Koukouras and C. Chintiroglou
for helping with their experience in some difficult cases
during the identification procedure and S. Gkelis for his
valuable contribution, scientific and technical, in vari-
ous stages of this work. We also appreciate the useful
comments of Prof. F. Schram and an unknown review-
er, who improved our manuscript with their sugges-
tions.

References

Balme DM. 1970. Aristotle and the beginnings of Zoology.
Journal of the Society for the Bibliography of Natural His-
tory 5: 272-285.

Balme DM. 1991. Aristotle. History of Animals. Books VII-X.
English translation, Introduction and Comments. Cambridge,
Massachusetts: Harvard University Press.

Balme DM. (ed) 2002. Aristotle. Historia Animalium. Vol. 1-X:
Text. Cambridge: Cambridge University Press.

Brown RW. 1979. Composition of scientific words. A manual of
methods and a lexicon of materials for the practice of logo-
technics. Washington: Smithsonian Institution Press.



Contributions to Zoology, 76 (2) — 2007

Castro P, Huber ME. 1997. Marine Biology. Boston, Massachu-
setts: McGraw-Hill.

Chintiroglou C, Antoniadou C, Vafidis D, Koutsoubas D. 2005a.
Zoobenthos — Hard substrata communities. In: Papathanassiou
E, Zenetos A, eds. State of the Hellenic marine environment,
247-253. Athens: Hellenic Center for Marine Research.

Chintiroglou C, Antoniadou C, Vafidis D, Koutsoubas D. 2005b.
A review on the biodiversity of hard substrate invertebrate
communities in the Aegean Sea. Mediterranen Marine Sci-
ence 6: in press.

Delamotte M, Vardala-Theodorou E. 1994. Shells from the
Greek Seas. Athens: Goulandri Natural History Museum.
Fischer W, Schneider M, Bauchot ML. 1987. Fiches FAO d’iden-
tification des espéces pour les besoins de la péche. Mediter-
rannée et Mer Noire. Vol. I. Végétaux et Invertébrés. Rome:

CEE, FAO.

Forster ES. 1961. Aristotle. Movement of Animals. Progression
of Animals. English translation, Introduction and Comments.
Cambridge, Massachusetts: Harvard University Press.

Gaston KJ, Spicer JI. 1998. Biodiversity. An Introduction. Ox-
ford: Blackwell Science.

Gotthelf A, Lennox JG. (eds) 1987. Philosophical issues in Ar-
istotle s biology. Cambridge: Cambridge University Press.

Gotthelf A. 1999. Darwin on Aristotle. Journal of the History of

Biology 32: 3-30.

Hayward PJ, Ryland JS. (eds) 1990. The marine fauna of the
British Isles and North-West Europe. Volumes I and I1. Oxford:
Clarendon Press.

Ingle RW. 1996. Shallow water crabs. Synopses of the British
Fauna. London: The Linnean Society of London and the
Estuarine and Coastal Sciences Association.

Jackson JBC, Kirby MX, Berger WH, Bjorndal KA, Borsford
LW, Bourque BJ, Bradbury RH, Cooke R, Erlandson J, Estes
JA, Hughes TP, Kidwell S, Lange CB, Lenihan HS, Pandolfi
JM, Peterson CH, Steneck RS, Tegner MJ, Warner RR. 2001.
Historical overfishing and the recent collapse of coastal eco-
systems. Science 293: 629-638.

Kiortsis B. 1989. Aristotle, the founder of Biology — the science
of Biology, its philosophy and perspectives. Thessaloniki:
University Studio Press.

Koukouras A, Dounas C, Tiirkay M, Voultsiadou-Koukoura E.
1992. Decapod crustacean fauna of the Aegean Sea: new in-
formation, check list, affinities. Senckenbergiana maritima
22:217-244.

Koukouras A, Voultsiadou-Koukoura E, Kevrekidis T, Vafidis D.
1995. Ascidian fauna of the Aegean Sea, with a check list of
the Eastern Mediterranean and Black Sea species. Annales de
UInstitut océanographique, Paris 71: 19-34.

Koutsoubas D, Koukouras A, Voultsiadou-Koukoura E. 1997.
Prosobranch mollusc fauna of the Aegean Sea: new informa-
tion, check list, distribution. Israel Journal of Zoology 43:
19-54.

Lee HDP. 1948. Place-names and the date of Aristotle’s biologi-
cal works. Classical Quarterly 42: 61-67.

Lennox JG. 2001a. Aristotle s Philosophy of Biology. Cambridge:
Cambridge University Press.

Lennox JG. 2001b. Aristotle. On the parts of Animals I-1V. Trans-
lation, Introduction and Commentary. Oxford: Clarendon
Press, 1-404.

119

Louis P. 1971. Animaux anonymes chez Aristote. Bulletin de
I’Association Guillaume Budé 2: 211-217.

Louis P. 1973. Aristotle. Marche des animaux, Mouvement des
Animaux, Index des traités biologiques. Paris: Belles Lettres.

Lloyd GER. 1961. The development of Aristotle’s Theory of the
Classification of Animals. Phronesis 6: 59-81.

Mayr E, Aschlock PD. 1991. Principles of Systematic Zoology.
New York: McGraw-Hill.

Moore JR. 1987. Science as a way of knowing. IV. Developmen-
tal Biology. American Zoologist 27: 415-573.

Peck AL. 1942. Aristotle. Generation of Animals. English trans-
lation, Introduction and Comments. Cambridge, Massachu-
setts: Harvard University Press.

Peck AL. 1961. Aristotle. Parts of Animals. English translation,
Introduction and Comments. Cambridge, Massachusetts:
Harvard University Press.

Peck AL. 1965. Aristotle. History of Animals. Books I-111. English
translation, Introduction and Comments. Cambridge, Mas-
sachusetts: Harvard University Press.

Peck AL. 1970. Aristotle. History of Animals. Books IV-VI. Eng-
lish translation, Introduction and Comments. Cambridge,
Massachusetts: Harvard University Press.

Pellegrin P. 1982. Aristotle’s classification of animals. Biology
and the conceptual unity of the Aristotelian Corpus. English
translation by A. Preus. Berkley: University of California
Press.

Riedl R. 1963. Fauna und Frora der Adria. Hamburg: Verlag
Paul Parey.

Ruppert EE, Fox RS, Barnes RD. 2004. Invertebrate Zoology. A
functional, evolutionary approach. Belmont, California:
Brooks/Cole-Thomson Learning.

Scharfenberg LN. 2001. Die Cephalopoden des Aristoteles im
lichte der modernen Biologie. Trier: WVT Wissenschaftlicher
Verlag.

Sofianidou T. 2004. Aristotle’s contribution to modern Biology.
Proceedings of the Sixth Panhellenic Symposium of the His-
torical and Folklore Society of Chalkidiki, Ierissos, October
2001: 309-319 (in Greek with English summary).

Solmsen F. 1978. The fishes of Lesbos and their alleged sig-
nificance for the development of Aristotle. Hermes 106:
467-484.

Thompson D’ Arcy W. 1913. On Aristotle as a biologist. Oxford:
Clarendon Press.

Thompson D’Arcy W. 1947. A glossary of Greek fishes. London:
Oxford University Press.

Thompson D’Arcy W. 1966. A glossary of Greek birds. Hild-
esheim: Georg Olms Verlagsbuchhandlung.

Tipton JA. 2006. Aristotle’s study of the animal world. The case
of the kobios and phucis. Perspectives on Biology and Medi-
cine 49: 369-383.

Vafidis D, Koukouras A, Voultsiadou-Koukoura E. 1994. Octoc-
oral fauna of the Aegean Sea with a check list of the Mediter-
ranean species: new information, faunal comparisons. 4n-
nales de I’Institut océanographique, 70: 217-229.

Vafidis D, Koukouras A, Voultsiadou-Koukoura E. 1997. Actini-
aria, Corallimorpharia and Scleractinia (Hexacorallia, Antho-
zoa) of the Aegean Sea, with a check list of the Eastern
Mediterranean and Black Sea species. Israel Journal of Zool-
ogy 43: 55-70.



120

Voultsiadou E, Tatotas A. 2005. The fauna of Greece and adjacent
areas in the Age of Homer: evidence from the first written
documents of Greek literature. Journal of Biogeography 32:
1875-1882.

Voultsiadou E. 2005. Sponge diversity in the Aegean Sea: check
list and new information. ltalian Journal of Zoology 72:
53-64.

Voultsiadou-Koukoura E, Koukouras A, Eleftheriou A. 1987.
Macrofauna associated with the sponge Verongia aerophoba

E. Voultsiadou and D. Vafidis — Aristotle s zoology

in the North Aegean Sea. Estuarine coastal and Shelf Science
24:265-278.

Weinberg S. 1993. Découvrir la Méditerranée. Paris: Editions
Nathan.

Received: 6 November 2006
Accepted: 6 March 2007




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


