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Abstract

The common toad (Bufo bufo) has been the subject of many folk tales and superstitions in
Western Europe, and as a result, it is characterised by numerous common names (zoo-
nyms). However, the zoonyms of the toad and its associated traditions have remained unex-
plored in the Balkans, one of Europe’s linguistic hotspots. In the present study, it was
attempted to fill this knowledge gap by focusing on Greece, where more than 7.700 individu-
als were interviewed both in the field and through online platforms, in order to document
toad zoonyms from all varieties and dialects of Greek, as well as local non-Greek languages
such as Arvanitika, South Slavic dialects, and Vlach. It was found that the academically
unattested zoonyms of the toad provide an unmatched and previously unexplored linguistic
and ethnographic tool, as they reflect the linguistic, demographic, and historical processes
that shaped modern Greece. This is particularly pertinent in the 213 century, when a major-
ity of the country’s dialects and languages are in danger of imminent extinction—and some
have already gone silent. Overall, the present study shows the significance of recording zoo-
nyms of indigenous and threatened languages as excellent linguistic and ethnographic tools
that safeguard our planet’s ethnolinguistic diversity and enhance our understanding on how
pre-industrial communities interacted with their local fauna. Furthermore, in contrast to all
other European countries, which only possess one or only a few zoonyms for the toad, the
Greek world boasts an unmatched 37 zoonyms, which attest to its role as a linguistic
hotspot.

Introduction

When two distinct populations come into extensive contact, their relations are often character-
ised by inequalities. The group that is superior technologically or economically usually prevails
over the weaker one in various aspects of their common life. This unequal relationship affects
language as well, where the language of the weaker group is displaced or replaced by that of the
dominant one. This phenomenon is described linguistically, where the substrate denotes the
vestiges of a language of low prestige relative to the superstrate, i.e. the typically high prestige
idiom that displaces it [1, 2]. However, even when the substrate language goes extinct, some of
its vocabulary may pass into the dominant language that replaced it, serving as a reminder of
the prior linguistic situation of that particular population or area. Substrate terms, therefore,
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act as “linguistic fossils”, and are useful tools for understanding linguistic, demographic, and
historical processes [2]. This is particularly true for understanding phenomena that took place
in prehistoric times and periods neglected by historiography, when often no other source of
information is available. Some indicative examples are provided here: having a Balkan back-
ground in mind, substrate terms in ancient Greek, such as the toponym Parnassus and the
word labyrinth, were used to elucidate the origin of the pre-Greek population, and revealed
putative links with the Luwian culture of Asia Minor [3]. On the other hand, the absence of
pre-Greek substrate terms in the Pindus mountains highlighted Epirus as a possible cradle of
the proto-Greeks [4]. The evidence for a relationship between the elusive Albanian language
and its allegedly Latinised sisters, Aromanian (referred hereafter as Vlach, its exonym) and
Romanian, is mainly based on shared substrate terms that are found only in these languages
[5-12]. Substrate place names are also used to identify archaeologically “invisible” populations,
such as Slavs and their massive migrations to the Balkan peninsula from the 6™ century
onwards [13-17].

Zoonyms and phytonyms form the basis for many substrate terms, especially when they
describe organisms of low economic value, which often escape the attention of the stratum (i.e.
the dominant language). The English term brock (= badger), for example, derives from the
Proto-Celtic term *brokkos and is a testament of Britain’s Brythonic past prior to the Anglo-
Saxon invasions [18]. The survivability of a given zoonym is enhanced when the animal in
question is accompanied by some kind of chthonic beliefs, which must be concealed from con-
quering elites, or when it possesses pharmacological properties that are known only by a select
group of people, such as healers [19].

A group of animals of significant pharmacological and anthropological importance are the
true toads, that is, the amphibians of the family Bufonidae. All bufonids bear a pair of large
parotid glands on the back of their heads (as well as many smaller glands along their bodies),
which secrete a plethora of toxic substances known as bufotoxins (e.g. bufogenin, bufotenin)
when the animals are disturbed or threatened [20, 21]. Ingestion of these toxins causes
unpleasant symptoms to prospective predators (vomiting, cardiomyalgia, dizziness, reduced
vision, and difficulty breathing) [22, 23], and low amounts of the secretions found in certain
toad species cause psychedelic hallucinations in humans [23-25]. This defensive property of
toads has caused them to fall victims of a multitude of superstitions and beliefs, a subset of
which are reported below.

In Central and Western Europe, the European common toad (Bufo bufo) is widely
regarded as a “lowly” species, as it has been associated with witchcraft, delinquent, and vile
behaviours for centuries, if not millennia. The toad has been regarded throughout time as a
bad omen associated with the underworld. For instance, in the Middle Ages, three toads
adorned the devil’s coat of arms [26, 27]. Also, ordinary people considered toads to be dan-
gerous animals that could spit fire and poison. During the witch-hunting frenzy of the Mid-
dle Ages, many believed that the toad was the trusted advisor or family relative of these
women (witch’s familiar), the animal being cared for and dressed by them, as it was essential
for the success of their spells [27]. These beliefs stem not only from the toads’ ominous-for
some-appearance, but also from the hallucinogenic secretions of their glands, which linked
them to magical practices and especially to the witches” alleged flying capacity. During ritu-
als that could be described as shamanistic, the “witches” would smear the toad secretions on
their groin and armpits, which created a sensation of flying. These beliefs took a definitive
form by the Spanish Inquisition, which codified the toad’s links with witchcraft and what
was considered as aberrant sexuality by the Church, particularly in the famous Logrofo Tri-
als (1610-1614), history’s largest witch hunt [28]. This took place in the Basque Country
and resulted in the arrest of over 7.000 people, mostly women [28]. Of course, the so-called

PLOS ONE | https://doi.org/10.1371/journal.pone.0283136 March 29, 2023 2/44


https://doi.org/10.1371/journal.pone.0283136

PLOS ONE

Toad zoonyms in the languages of Greece

witches were ordinary rural women who retained the collective wisdom and ancestral
knowledge of their country’s recent pagan past [29].

Due to the multitude of superstitions that characterise the common toad, and the survival
of substrate zoonyms that describe this species in several European languages (as, for instance,
in Spain, where it is known as sapo, instead of the Latin bufo; [30]), the potential utility of Bufo
bufo in linguistics and anthropology merits further investigation. The present study addresses
the latter point.

Coming from different scientific backgrounds (Davranoglou, L.-R., biologist-zoologist,
Embirikos, L., historian) the authors’ research in the Greek countryside and their interactions
with the locals, led both of them to independently realise that this country is characterised by
an unusually large number of zoonyms for the common toad [31], unlike other European lan-
guages, where only few terms are used to describe this animal. Furthermore, the authors were
unable to locate many of the toad zoonyms that they encountered in the field in either the
domestic or in the international linguistic literature. Other than Lithoxou, who recorded some
of the toad’s zoonyms and their distribution [32], the linguistic and anthropological value of
this species had remained unexplored.

At an early stage [31], the authors realised that, in Greece, certain toad zoonyms were geo-
graphically restricted, but were also considerably more diverse than those of any other animal
in Greece. Their distribution probably indicated the existence of dialectal regionalism that
needed to be explored further. Also, unlike Western Europe, where this animal is of great
anthropological value, the beliefs of the Balkan peoples regarding the toad have not been well
documented, and this is especially true for Greece. This situation is particularly paradoxical, as
in discussions with farmers and herders throughout mainland Greece and the Balkans in gen-
eral, the authors discovered an extremely widespread (but scientifically unrecorded) belief that
the toad attacks goats, sheep, and cattle, in order to suckle their udders, with seemingly lethal
consequences for the animals. The above reasons made it obvious that the zoonyms of this spe-
cies and associated traditions merited further study.

Unlike neighbouring Balkan countries, where linguistic maps are readily available [33-37],
the dialectal varieties of modern Greek (especially those of the mainland), although well-stud-
ied at the regional level, have rarely been researched under the lens of comparative historical
linguistics, nor have they been mapped [38]. As a result, the boundaries of Greek dialectal vari-
eties, their phylogenetic relationships, their contact with different idiomatic forms of Greek or
other languages, as well as the historical processes that shaped their evolution and distribution,
have often remained elusive [38]. Moreover, the distribution of non-Greek languages in
Greece, as well as their influence on Greek dialectal varieties has often been obscured in the
public sphere, where they have been downgraded to mere dialects or idioms of unspecified lan-
guages [39-42].

Having the above context in mind, the primary goal of this study is to document the diver-
sity, distribution, and origin of toad zoonyms of Greece, and to explore their possible linguis-
tic, historical, demographic, and anthropological value.

The present study will demonstrate that, due to their frequent role as substrate terms, toad
zoonyms constitute an excellent-and so far untapped-resource on the linguistic and demo-
graphic history of Greece, especially for poorly-attested historical eras such as the 6™ century
AD, when Slavs massively settled the Balkan peninsula. Importantly, they further elucidate
how the mixing, levelling, and simplification of different varieties and dialects of Greek (koi-
neization) led to the present state of Greece’s linguistic landscape, which ultimately also
shaped Standard Modern Greek. Finally, this work contributes to the preservation of the folk-
loric wealth of Greece, by recording beliefs, superstitions and zoonyms that are absent from
the anthropological literature of the country.
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Material and methods
1. Recording of the zoonyms of the common European toad

The study recorded the zoonyms of the common European toad both from the field and
through social media platforms over a span of 35 years, covering almost the entirety of surviv-
ing Greek idioms and dialectal varieties, as well as the country’s non-Greek languages [Arvani-
tika (Albanian dialects), Turkish (Gagauz), Slavic (Macedonian, Bulgarian, Pomak), and Vlach
(Aromanian, Meglenoromanian)]. Data collected online are based on more than 4.700 infor-
mants who volunteered to participate in this study through social media groups (Facebook).
Together with the field data, the total observations for this research exceed 7.700 informants,
rendering this work as one of the most comprehensive zoonymic studies in Greece. Written
and verbal consent was obtained from all participants (Methodology in S1 Text) and all online
data collection was undertaken with the permission of the Social Sciences and Humanities
Interdivisional Research Ethics Committee (SSH IDREC) of the University of Oxford (permit
number R81032/RE001). Sampling locations and the employed methodology are summarized
in S1 Text.

The sum of this study’s observations is presented in Figs 1 and 2. For broadly used zoo-
nyms, their distribution and variants are summarised in the Supplementary Information
(S1 Table. Geographical distribution of zoonyms at village level).

2. Statistical analysis

Graphs were created using the statistical program R version 4.1.0 [43] and ggplot2 [44]. In
addition, a Kruskal-Wallis test was performed, in order to examine the relationship between
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Fig 1. Sampling locations where the main zoonyms of the common toad were recorded, both in the field and through social media. The number of sites
does not equal the total number of informants, as multiple individuals were interviewed from each locality. Zoonyms of limited geographic range are not

shown.
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Fig 2. The geographic distribution of the main zoonyms of Bufo bufo in Greece, based on the data of Fig 1. Zoonyms of limited geographical distribution
are not depicted. Dashed colours indicate the existence of mixed zones where multiple zoonyms co-occur. The unicoloured areas are schematic and do not
exclude the existence of linguistic “islands” of different zoonyms within their boundaries, which may have not been identified in the present survey. Also, in
mixed zones where multiple zoonyms co-occur, the degree of use of each term by the local population (i.e whether one zoonym is dominant, while another is
falling out of use) is not depicted. It should be stressed that the maps of Central and Eastern Macedonia, as well as those of Thrace, do not depict the drastic
demographic and linguistic changes that took place in these regions during the 20 century. Uncoloured areas denote parts of Greece that were not sampled by
the present study, urban centres, and regions where the common toad does not occur.
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altitude and zoonym used, using the kruskal.test function in R. The datapoints used are pro-
vided in S1 Table.

3. Maps and figures

The maps were constructed using the SimpleMappr program [45], based on the geographic
coordinates of each site examined. The drawings were made using Adobe Illustrator CS6.

4. Resources of ancient Greek inscriptions and names

To study the distribution of the ancient Greek term ¢p9vo¢ (phrynos = common toad) in clas-
sical and Roman antiquity, apart from a literature search, online catalogues of ancient inscrip-
tions and names [46, 47] were consulted, covering the period between 600 BC and AD 200.
Inscriptions from religious centers such as Delphi, Epidaurus, and Olympia, which attracted
people from all over the Greek world, were generally not included in this study.

5. Employed terminology

Throughout the text, the Greek-speaking populations of Medieval to modern times are
referred to as Romans, which may be surprising to an international readership. However, the
emic view of the Greek-speaking residents of the Eastern Roman Empire, as well as the Latin
states and the Ottoman Empire that succeeded it, was that they were Romans (wpoot-wuto),
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and that the language they spoke was Roman (wpotko = Romeika) [48-50]. From early Medie-
val times, a key element of “Romanness” was Greek speech, as it became the main, and eventu-
ally the official language of the Eastern part of the Roman Empire. Moreover, Christian Greek-
speakers usually differentiated themselves from neighbouring “others” of the same faith, such
as speakers of Albanian, Vlach, Slavic [49, 50]. It should be noted that although the emic term
Romeyka is used to refer to the Pontic variety currently spoken by Muslim Turks in the Trab-
zon area, following the terminology of [51], historically, most speakers of both mainland and
Asia Minor Greek-speaking areas would also describe their own language as /roméika/. The
term Roméika is still being used by almost the entirety of indigenous Greek-speaking popula-
tions outside Greece, with the exception of those of southern Italy.

When transcribing Greek placenames into the Latin alphabet, the official transcription of
the Hellenic Republic was used. For the transcription of ancient Greek personal names and
city-states, the system employed in classical studies (e.g. where ¢ is transcribed to ph, instead
of ffor modern Greek) was followed.

Finally, with the exception of Muslim Greek-speakers living in the Trabzon area, all data
from Turkey refer to Greek-speakers from the Ottoman Empire and the succeeding Republic
of Turkey, who were resettled in Greece from 1922 to 1925.

6. Use of genetic data

Recent years have witnessed the beginning of a revolution in population genetics, which is
now a key tool for studying the ultimate origins of humanity [e.g. 52, 53]. Examining the
genome of modern populations and ancient remains (archaeogenetics) has also proven to be
of great importance for linguistics, as it sheds light on the origin and transmission of various
languages, such as the dispersals of the Indo-Europeans from the Caspian steppes to the rest of
Europe and South Asia [54, 55], the Bantu expansion [56], the transmission of Uralic lan-
guages into Asia and Europe [57, 58], and the entry of Celtic speech into Britain [59]. In a Bal-
kan context, several studies have examined the introduction of Greek into Greece [60], the
possible relationship between the Daunians of Italy to populations from the West Balkan Iron
Age [61], the migrations of the Arbéreshé to Italy [62], and the ancestry contribution of Slavs
to the present-day peoples of the Balkan peninsula [63, 64].

In the present study data from population genetics are occasionally used as a complemen-
tary resource for understanding migrations within and beyond the Greek region and the Bal-
kans in general. Although genetic data do not provide conclusive evidence for the dispersal of
a particular language or a given zoonym, they can be useful for understanding the linguistic
and demographic processes that took place in periods that have been inadequately recorded
historically. It should be stressed that the genetic data consulted herein should not be treated
as absolute proof, but as a complementary resource for understanding and interpreting archae-
ological, linguistic, and historical data.

Results 1: The dominant zoonyms of Bufo bufo in Greece
1. ®ovpvog (furnds) and related terms

®ovpva. (furnia), ckagovpva (skafurnia). South Euboea, region of Kymi. ®ovpwvid (furnia).
Southern Euboea, region of Aliveri and Karystos. ®ovpvdc (furnés). Central and southern
Andros, Karystos. ®ovpvov (furnon). Turkey, Black Sea coast, Greek-speaking regions of
Trabzon province.
For detailed distribution and additional derivatives, refer to S1 Text (chapter 2.1.1.).
Discussion. The zoonym @ovpvdg (furnds) and its relatives result from metathesis of the
perirrhotic vowel of the term gpivog (phrynos = toad) or ppodvoc (phriinos) of ancient Greek.
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The likeliest etymology of the term stems from proto-Indo-European *bXerH- (= brown),
although Beekes [65] does not exclude the possibility of a pre-Greek origin of unknown ety-
mology. Regarding the modern descendants of this term, the asynizesised form govpvic
(furnia) is found exclusively in the area of Kymi in Euboea Island (S1 Text, chapter 2.1.1.), and
the variant oxagovpvia (skafurnia, from Greek oxdntw (= to dig) + povpvia = digging furnia)
describes the tendency of the common toad to bury itself into the ground. In those areas where
the Euboean dialect is synezised, the term becomes povpvid (S1 Text, chapter 2.1.1.). The fem-
inisation of this zoonym is a secondary development, as the ancestral forms ¢pivog and
ppodvoc are masculine, and their gender is maintained in the Cycladic idiom of Andros
(povpvoc) and in Pontic (povpvév).

The zoonym ¢pivoc forms the base of many ancient Greek personal names, such as ®pvog,
Dpvn, Ppuvokc, Ppuvaog, Dpuvag, Dpoviyog, Ppuvdng, Ppuvvvdac, etc., which are attested
in a large number of inscriptions [66-71]. It is evident from Fig 3, that in classical antiquity,
personal names derived from @pivoc and ppoidvog were found primarily in Attica, Boeotia,
Thessaly, and their colonies, i.e. they have a clear Aeolic-Attic-Ionic distribution. Indeed, a
previous study [69] confirms that the bases gp9v- and gpodv- represent common onomas-
tics in Boeotia from 700-200 BC (although they are erroneously attributed to the frog, and
not the common toad). The few records of these onomastics from Western Greece, the colo-
nies of Apollonia and Buthrotum, are dated in their majority to the Hellenistic and Imperial
Roman periods (Fig 3), and likely represent an influence from the Hellenistic koine, which
was largely based on the Attic-Ionic dialect. The presence of this term in Macedonia (Fig 3)
may also be a consequence of the Atticisation of the region [72]. The situation in Magna
Graecia is more complex, as onomastics based on @pdv- and ppodv- are found in both Doric
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Fig 3. The distribution of personal names derived from ¢piv- and gpoiv in the Greek-speaking world between 600 BC and AD 200.
https://doi.org/10.1371/journal.pone.0283136.9g003
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Fig 4. The distribution of personal names derived from gpiv- and gpoidv- in Magna Graecia between 500-200 BC.
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(e.g. Selinus, Poseidonia), and Ionic colonies (Tauromenium, Zancle) (Fig 4). Moreover, it
is not known whether the term @pdvoc was used as a zoonym in Magna Graecia, or solely as
an onomastic.

Although no records of the use of the term gpivog after AD 200 could be found (either in
inscriptions or in the literature), based on the current distribution of its descendant zoonyms,
it is suggested that it may have survived as a possible substrate term of Ionian speech in Euboea
and the Black Sea (and potentially Andros) and throughout the integral parts of what consti-
tuted the ancient Ionic world. Indeed, the discovery of the inscription ®pvvn Zivwmic (Phryne
from Sinope in Pontus) in Attica (IG I1° 10361 = FRA 6880 [47]), which is dated to the Helle-
nistic era, suggests that this zoonym was used in personal names in the region of Pontus at
least since then, if not much earlier. The survival of descendants of the ancient Greek term
@pivoc only on islands (Andros, Euboea) (Fig 2) and linguistic islets of Greek speech (Pontus)
(Fig 5), deems probable that they were replaced in the wider Greek-speaking world by different
zoonyms of the prevailing common speech (koine) of the Middle Ages (early and late), but
also of later periods.

The current distribution of the terms povpvog-govpvia-povpvié in Kymi, Aliveri, Karystos,
and throughout central and southern Andros (Fig 2), indicate that they might have been the
dominant zoonyms at least in Central and South Euboea and the entirety of Andros (Figs 6, 7
and 9) prior to the 15 century mass migrations of Arvanites to parts of these islands (Fig 8).
Indeed, the archaic dialectal varieties of Kymi, Old Athens, Aegina, and the Cycladic dialectal
variety of Andros (now only found in the valley of Chora), might have formed a single linguis-
tic continuum, which was disrupted due to the expansion of Arvanitika (late 14™-late 16')
[50, 73-75]. It can be speculated that the term govpvog could have also existed in Northern
Euboea (Figs 6 and 7), but was replaced by the zoonym brdsca, due to the arrival of Greek-
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Fig 5. The distribution of the term @ovpvév (furnén) in Pontus in the early 20 century, based on the origin of the Pontian
refugees who still use this zoonym, but also on the current speakers of Romeyka in Turkey.

https://doi.org/10.1371/journal.pone.0283136.9g005

speakers from mainland Central and Northern Greece, in an unspecified period after the 11"
century AD (Results 1: subchapter 4), and may have also affected the dialectal varieties of this
part of the island [76] (Fig 9).
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Fig 6. Hypothetical distribution of the zoonyms Bov{ e (viiza) and govpvdc (furnés) in the 6™ century AD, immediately prior to the Slavic migrations.
The green arrows represent the waves of Slavic settlement according to [13, 77, 78]. The green dotted line indicates the uncertainty about the homeland of the
Slavic populations that invaded the Peloponnese. The mixed orange-purple zones in Attica and Asia Minor are speculative, as the zoonyms used in those areas
is not known.

https://doi.org/10.1371/journal.pone.0283136.9006
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.

9h-10™ century A.D.

furnés
wem Slavic terms

mmm Vlachs
mmm Mixed zone

Fig 7. Hypothetical distribution of toad zoonyms in Greece shortly after the Slavic settlements (7-9" century AD), during the first Vlach movements
in the area (blue arrows). The spread of each zoonym was designed according to data from its current distribution, as well as contemporary historical sources.
In particular, the distribution of Slavic terms was plotted based on evidence of strong Slavic presence, such as Slavic place names and sclaveniae (i.e. areas of
dense Slavic settlement) [14]. The hypothetical presence of the term fod{a (viiza) in the Peloponnese, Boeotia, and Macedonia was also based on its current
range and the areas known to have remained under Roman Imperial control throughout the Migration Period [48, 49, 78]. It should be noted that this map
does not exclude the likely presence of large Greek-speaking populations within areas where Slavic terms predominated, who continued using Greek zoonyms,
until they were gradually replaced by Vlach ones.

https://doi.org/10.1371/journal.pone.0283136.9007

The toad zoonym(s) used by the archaic idiom of Old Athens and Attica has remained
unknown. It is speculated here that the settlement of the Arvanites throughout Attica [50] and
the linguistic shift of much of the original inhabitants led to the disappearance of the native
names of Bufo bufo in the region, which were replaced by Arvanite ones (e.g. thithélopé,
breshké, bretkosé) (Fig 2). Due to the proximity of Athens to Euboea and the Peloponnese, the
zoonyms @ovpvig-govpvio or fovle (viiza) (Results 1: subchapter 2.1.1) are likely to have
been used in Old Athenian. Although speakers of the related and geographically adjacent
Megaritic idiom [73, 74] participated in this study, all informants identified the toad as
Bapdaxdc (vardakds = frog), indicating that today’s Megarites cannot distinguish the common
toad from the frog.

The presence of the term govpvov (furnén) in Pontus (Fig 5) (an Ionian colony in antiq-
uity) is explained as a possible survival from the Hellenistic period, through successive
phases of koineisation and the reinforcement of a Medieval Greek koine in the peninsula,
prior to the 11" century Turkoman settlements and the gradual linguistic Turkification of
the region [51, 92-94]. Although the toad zoonyms used in other Greek-speaking linguistic
islands of Asia Minor and beyond (dialects of Inepolis of Paphlagonia, Ano Amisos and
Oenoe; also Crimaean, Cappadocian, Silliot and Pharasiot) are unknown, it can be assumed
that the term povpvév survived in Pontus due to the geographical and cultural isolation of
its inhabitants from the rest of the Greek-speaking population after the abovementioned
Turkoman settlements, which contributed to the preservation of the Greek dialects of the
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Fig 8. (A) The current distribution of toad zoonyms, in relation to (B) the distribution of the main non-Greek
languages of Greece in the early years of the 20™ century, according to [41, 79-81], and the maps according to [82, 83].
Coloured areas indicate only the dominant (but not unique) language of the rural population within their boundaries,
and not the inhabitants’ ethnic identity or religion. Also, in the 20 century, most of these areas were bilingual. The
coloured areas include zones of movement of transhumant pastoralists, and do not necessarily indicate permanent
settlement, nor do they indicate population density, which was higher in the (mainly) Greek-speaking towns. For
Vlachs in particular, many of the coloured areas (e.g. in Thessaly) functioned only as winter pastures. It should be
emphasised that the map depicted here is only indicative of the situation in the beginning of the 20™ century and not
of the present one, as the linguistic and demographic composition of the region changed radically with the Balkan
Wars and the population exchanges determined by the Treaties of 1913, 1914, 1919 (Neuilly) and 1923 (Lausanne)
[84-87]. It should also be noted that the dense Greek-speaking populations of eastern Thrace, western-northeastern
Asia Minor, and southern Albania are not depicted, as this map only concerns the linguistic situation within the
borders of the modern Greek State.

https://doi.org/10.1371/journal.pone.0283136.9008

region through the Empire of Trebizond and led to their "insularisation" [92, 94, 95]. The
presence of the term govpvdv in RomeyKka, i.e. the dialectal varieties of Muslim Pontic
speakers, which exhibit surviving archaic elements compared to the Pontic dialectal
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Fig 9. Hypothetical transmission of toad zoonyms postdating the Vlach settlements (9th century onwards). The arrows show the transmission of the term
unpdoka (brdsca) by Vlachs (blue) and by Greek speakers (white) respectively, in an indeterminate time frame. The bold dash lines indicate the approximate
borders of Grand Vlachia, according to [88, 89]. The distribution of all zoonyms is based on their current range, while the blue circles that act as sources of the
term pumpdoko represent the recorded permanent settlements of the Vlachs and the annual transhumance routes that they followed [42, 79, 90, 91].

https://doi.org/10.1371/journal.pone.0283136.9g009

varieties of Christians [51], is of exceptional importance. This is because the zoonym
@ovpvdév may be a linguistic "fossil" from earlier times, possibly tracing back to an Ionian
substratum, which may have passed into the local Hellenistic koine, and later into the Medi-
eval Pontic common, the ancestor of modern Pontic. This finding is consistent with previ-
ous phylogenetic hypotheses regarding the evolution of Pontic Greek [51, 94]. The same
applies to the descendants of the term ¢povog in Andros and Euboea (povpvog-povpvia-
povpvik), which were preserved in all subsequent phases where these dialectal varieties
were absorbed by a Medieval Greek koine [96] (Fig 3). A decisive factor in the preservation
of an ancient zoonym in these areas was their aforementioned isolation from the influence
of mainland forms of Greek koine.

The zoonym govpvdc is also the source for the microtoponym ®ovpviaid (Fourniacé =
where toads live) of the homonymous port in Zarakes, Euboea. The place name is justified, as
the authors have observed that a large stream flows into the beach, which in spring attracts an
impressive number of Bufo bufo even today. The microtoponym itself must be quite old, dating
prior to the arrival of the Arvanites into the area in the 15™ century (the inhabitants of Zarakes
traditionally speak Arvanitika). In fact, although the locals use the name Fourniacé, they do
not know what it means, and instead employ the Arvanite zoonym thithélopé to describe the
toad (Results 1: subchapter 5.1.).

In summary, the terms descending from @povoc represent the oldest surviving zoonyms of
Bufo bufo in the Greek-speaking world.
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2.1. Bov{a (vaza) and likely derivatives

2.1.1. Bovla. Bobla (vuza), Baitopovla (valtovuza), prakopovla (bakovuza), prodla
(buza). South-eastern Central Greece, northern and northeastern Peloponnese. Vuzé (in
Arvanitika), northeastern Peloponnese.

For detailed distribution and additional derivatives, refer to S1 Text (chapter 2.1.2.).

Discussion. The term Bov(o (viiza) stems from the erroneous beliefs that consider the toad
to be a sucking parasite of the mammary glands of lambs, goats, and cattle (Results 2: subchap-
ter 1). It is etymologically derived from the Hellenistic term Sv(iov (vuzion = tit, teat, breast),
which evolved into the medieval Sv(i(v) (vuzin/vizin) [97, 98]. Folk beliefs that accuse reptiles
or birds of being breast suckers [e.g. fv{doTpa (vyzdstra = “titter”) for lizards in Cyprus,
y1600(1 (gidovyzi = goat-tit) for nightjars, Caprimulgidae] can be found throughout the mod-
ern Hellenic world [32, 99], and evidently date to the Middle Ages at least, when Greek-speech
was geographically unbroken (Fig 6).

The fact that viiza, unlike the conceptually similar fv{&otpa, is not pronounced as vyza
indicates that the term resisted iotacism (i.e. the vowel shift where several vowels and diph-
thongs converged towards the pronunciation /i/) [100]. The phenomenon of iotacism began in
Hellenistic times and is thought to have been completed in most of Greece by the 10™"-11™
centuries AD [100]. However, several archaic idioms resisted this phenomenon, namely, those
spoken in Old Athens, Aegina, Megara, Kymi. Boeotia, Locris, Mani and Tsakonia, which
retained the pronunciation of -v as /u/ instead of /i/ until recently [73, 100]. The distribution
of these archaic idioms reflect the presence of a former linguistic continuum, which coincides
with the areas that remained under Roman control during the Slavic migrations into the
southern Balkans in the 6™-8™ centuries AD [48, 49, 78] (Fig 7), and are characterised by the
smallest number of Slavic toponyms in mainland Greece (with the exception of Exo Mani) [14,
101]. A considerable amount of evidence suggests that this continuum was the result of a Con-
stantinopolitan koine that formed around the 6™ century AD and became the dominant spo-
ken language of the Eastern Roman Empire [96, 102-104]. The area covered by this linguistic
continuum was later broken down and confined by the successive settlements of the Slavs, the
Vlachs, and the Arvanites, but probably also by the creation of novel, simpler forms of spoken
Greek, through language contact and assimilation of non-Greek-speaking populations (our
hypothesis, described in more detail in Results 1: subchapter 3).

The distribution of the term oo in Boeotia, South Evrytania, Corinthia, and Achaia
(Patras was an enclave of Greek-speech throughout the early Middle Ages [78, 101]) (Figs 2
and 7) also largely reflects the boundaries of this former linguistic continuum (Fig 7), as well as
the areas where southern Greek varieties are spoken today or in the recent past [73]. Indeed,
the disjunct range of this zoonym does not seem to be limited by geography or altitude, as it is
found from mountains to sea level across a discontinuous landscape (Figs 2 and 10). This fur-
ther affirms our suggestion that the factors that affected the range of fod{a were political (i.e.
the Eastern Roman Empire) and not geographical, and emphasises the utility of toad zoonyms
(and substrate terms in general) in identifying areas of linguistic and historical importance.
Based on the information presented here, the most parsimonious explanation is that fov{e
was the commonest toad zoonym in 6™-century AD southern Greece, before its distribution
was broken up or completely replaced by Slavic and Vlach terms respectively (Figs 7 and 9).
Whether fov{a represents a local development of early medieval Greece or an influence
directly from the Constantinopolitan koine proposed by [96] is difficult to ascertain.

It is also interesting to note that the Arvanites of Boeotia and Peloponnese largely use the
term fov{a (or the Albanised form viizé, turned into a semivowel), undoubtedly as a loan
from the Greek-language substrate, as has happened for many other terms [50].
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https://doi.org/10.1371/journal.pone.0283136.g010

The presence of the zoonym Sov{a in Samos and Pylaia of Thessaloniki is certainly the
result of colonisation and internal migration respectively, over the last centuries. Indeed, our
informants from Pylaia, whose families have been native to their town for at least four genera-
tions, do not exclude the possibility that their grandparents heard the term Sov{a from Pelo-
ponnesian immigrants who settled there in the early 20™ century. The cases of Samos and
Thessaloniki provide further evidence for the importance of toad zoonyms as indicators of eth-
nological, linguistic, historical, and demographic phenomena.

2.1.2. Mn({axa (bzaka) and derivatives. Mn{dxo (bzaka), Mrn(iéka (bziaka), Mrotaka
(bsiaka), Motako. (msiaka), Mr{axlo (bzakla). Western Greece (Aetolia, Acarnania, part of
Evrytania, part of Phokida). Modka (msaka), Misakag (misakas), Movoako (musaka),
Mmnovoaka (busaka), Mrov{aka (buzaka). Ionian Islands: Cephalonia, Lefkada,

Zakynthos. Mmovoaxia (busakla), Bovodkla (vusakla). Lowlands of north-western Pelo-
ponnese (Ilia).

For detailed distribution and additional derivatives, refer to S1 Text (chapter 2.1.3.).

Discussion. The term pn{daxo (bZdka), which abides to northern Greek vocalism and pho-
netic rules [105-108], is perhaps the most unusual toad zoonym from a phonetic perspective.
Younger speakers in the regions where it is found often struggle to achieve the palatalised /Z/,
compared to older speakers, who pronounce it effortlessly. It is proposed here that the etymol-
ogy of un{axa derives from the term Sod{c, through the following development:

Povla (viiza or biiza) > Pov{idxa (buzidka) | Bov{dxo (buzdka) (augmentation through the
suffix -iaka/-aka) > un{dxa (bZdka) (syncope of middle vowel /u/ and palatalisation of { to /Z/).

In modern Greek idioms, the palatalisation of consonants in words with the suffix- 1o (ia)
is a frequent phenomenon, especially the transformations -¢ > -§ and -{ > -7, e.g. kagaoio
(kafasia) > kogpdso (kafasa), poryolid (magazia) > poryozd (magaza) [103, 107].
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The forms podxa-pydxa-potaxa-povodxa-pmov{ axa likely represent rebracketing of
unléxe in the Ionian idioms, due to the difficulty in pronunciation that they cause to non-
Northern Greek speakers when they first encounter these terms. Therefore, yn{dxa and its
derivatives probably arrived in the Ionian Islands through Greek speakers from Aetolia-Acar-
nania. The zoonyms ynovodxia (busdkla) and fovodxAa (vusdkla) (the suffix -akla functions
as a re-augmentation) in north-western Peloponnese likely represent a secondary case of
rebracketing of the Ionian variant ymov{dxa.

The distribution of the zoonym pn{dxa and its derivatives is of particular historical interest.
The term is endemic to south-western mainland Greece, with the following geographical
boundaries: it includes the Ionian Islands with the exception of Corfu, a south-western zoony-
mic islet in lowland Ilia, a north-western extension to southern Epirus, a fairly continuous
northern boundary along southern Pindos and western Central Greece from the Mornos
River and westwards, while the coastal area of Vitrinitsa-Tolofon is its easternmost boundary
(Fig 2). This distribution is unnatural, as the zoonym un{dxo does not seem to be limited by
the sea and geomorphology (e.g. altitude) (Fig 10B). It coincides, however, with the southern
borders of the Despotate of Epirus, and the entirety of despotates that superseded it (County
Palatine of Cephalonia and the Despotates of Arta and Angelokastro) at the beginning of the
13" century AD. In particular, the distribution of yn{dxa and its derivatives accurately reflect
the borders of the County Palatine of Cephalonia and Zakynthos (1185-1479), which had its
seat in the Ionian Islands (except Corfu) in the 14" and 15 centuries, and under the Tocco
family, the County Palatine subdued the neighbouring Despotates of Arta and Angelokastro,
and temporarily acquired the wider area of Kyllini as well [109-111] (Fig 11).

Therefore, the zoonym pn{&xo most probably represents a local development of the Greek-
speakers of Aetolia-Acarnania, and it was later transmitted within the borders of the Despotate
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Fig 11. The distribution of the zoonym un{dxe (bZaka) (orange) in relation to the boundaries of the Medieval
states of Western Greece (black dotted line for the Despotate of Epirus, green for the Despotate of Arta, and blue
for the County Palatine of Cephalonia and Zakynthos). The depiction of the states was based on [109-111].

https://doi.org/10.1371/journal.pone.0283136.9011
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of Epirus, the Despotates of Angelokastro-Arta, and the County Palatine of Cephalonia and
Zakynthos. Relations between the County Palatine and neighbouring regions (e.g. the Duchy
of Achaia) were often hostile [109, 111], and it can be assumed that movement outside its
boundaries may have been restricted, and at least in one occasion, border-crossing provided
the pretext for war (Battle of the Echinades) [109, 111]. These conditions played a crucial role
in limiting the transmission of the term un{dxa, which remains in the same area 500 years
later (Figs 2 and 11). Accordingly, the distribution of the zoonym Bod{c in Central Greece
may have been restricted to its modern boundaries by the Grand Duchy (Signorie) of Athens
(later under the Catalan State of Thebes [111]).

In summary, the following observations can be made regarding the term yn{daxa:

1. If un{axa evolved from the term fod{e, it testifies to the possible existence of the latter zoo-
nym in medieval Aetolia-Acarnania, further strengthening the view that it was the domi-
nant term in Greece from the 6™ century AD onwards.

2. The utility of toad zoonyms as evidence for the presence of historical networks and linguis-
tic evolution receives further support.

3. The presence of the possible derivatives of yn{dxa, ymovodxia and BovodxAa in Kyllini
coincides with the temporary military successes of the House of Tocco in the 15™ century
(Fig 8). If this etymology holds, it may indicate a small strand of migration from the County
Palatine of Cephalonia and Zakynthos to the Peloponnese, if not merely linguistic contact
or influence.

It is worth mentioning that the term un{dxa is the source of the second microtoponym
inspired by Bufo bufo that has been identified here. The river voyog (Inachus, a tributary of
the Acheloos in Aetolia) was formerly known to the locals as Mm{axdc (Bizakés = the one
who contains many yn{dxe), due to the large number of toads that aggregated in its estuaries
during the mating period.

A previous record of the term pyn{dxa from an unspecified area of Corfu [32] is either
incorrect, or represents a recent, localised introduction from Aetolia-Acarnania.

3. Zaba and its derivatives

3.1. In Arvanites, Greek-speakers, and Vlachs. auma (Zaba, zaba, or zamba). Disjunct
distribution in Greek, Arvanitic, and Vlach-speaking areas; most of Epirus, Macedonia,
Thrace, parts of western Peloponnese, pockets in Thessaly, Central Greece, and Central Pelo-
ponnese, all of Corfou. aumia (zambia or zapia). Peloponnese (entire Mani peninsula).
Tlapmhoxas (tziamblakas), t{aunakag (tzambakas). Pockets in Macedonia (area of Serres
and Kilkis), very common in Thrace (Evros).

For detailed distribution and additional derivatives, refer to S1 Text (chapter 2.1.4.).

3.1.2. In Slavophone areas of northern Greece. 3.1.2.1. In Pomak. auna (zaba), éuna.

(zéba). In all Pomak Muslim Slavophone areas of Western Thrace (Greek Thrace).

For detailed distribution and additional derivatives, refer to S1 Text (chapter 2.1.5.).

3.1.2.2. In Slavophones (“vroma”, Slavomacedonian, Makedonski). auna. (zaba),
apnapok (zabarok). Common in all Christian Slavophone areas of Greek Macedonia.

For detailed distribution and additional derivatives, refer to S1 Text (chapter 2.1.6.).

Discussion. Etymology from Slavic Zaba (= frog) [112]. The entry of the term into the southern
Balkans is readily dated to the 6™ century AD, during the first Slavic invasions and settlements
into the region, which left much of the peninsula outside Roman administration, the Peloponnese
specifically for 218 years, according to the Chronicle of Monemvasia (Fig 6) [77, 78]. It is likely
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that in early medieval times (600-1000 AD), {&umo and its derivatives were the dominant zoo-
nyms of Bufo bufo in those areas of mainland Greece where fov{a was not found (Fig 7). The
Slavic zoonyms of the toad may have been later restricted by the resurgence of the Roman Greek-
speaking element, both due to local population growth and through resettlements by the Imperial
administration in the 9™ century [13, 77, 78]. Subsequent settlements and expansions of other
groups, such as the Vlachs, the Arvanites, and the Sarakatsani Greek-speakers, stimulated the
introduction of yet more toad zoonyms (Results 1: subchapters 4-5).

Once again, toad zoonyms serve as excellent indicators of the linguistic, demographic, and
historical processes of Greece, as the distribution of the derivatives of {&uma in the country
reflects the areas which received intense Slavic settlement (e.g. large parts of Macedonia and
Thrace), the areas which retain a significant Slavophone population to this day (e.g. northwest-
ern Macedonia, northern Central Macedonia, parts of Eastern Macedonia, and Pomakochoria
in Thrace) (Fig 8), but also the areas that have the highest number of Slavic toponyms nation-
wide (Epirus, Macedonia, Central-Western Greece, Western Peloponnese, Exo Mani) [14,
101]. Considering the above, the use of the term Zaba and its derivatives is the result of long-
standing linguistic contact between Greek-speakers and Slavic-speaking populations. The
same pattern can be observed with other terms of ultimate Slavic origin that were incorporated
into the agricultural vocabulary of mainland varieties of modern Greek (e.g. Ad0yyoc = impene-
trable forest, fdAtoc = swamp, oavog = hay) [98].

The use of the term {duna in a large part of lowland Ilia and the presence of “islets” of this
zoonym in Arcadia and Messinia (Fig 2) indicate that there too the Slavic term was dominant,
as they were places outside Imperial control [48, 49]. However, a linear persistence of this zoo-
nym in Ilia directly from the first Slavic settlements cannot be confidently assumed, as the
demographic continuity or discontinuity of the region further back in time is not historically
attested. Furthermore, certain areas of the Western Peloponnese (lowland Achaia and Ilia and
northern Messinia) experienced significant demographic changes in early modern times.
Some of these include the movements of Arcadians and Arvanite nomadic pastoralists from
Mt Panachaiko, who filled the population gap left by the exodus of Muslims after the Greek
War of Independence [41]. It is possible that the zoonym (d&uma was replaced in most of the
Peloponnese in post-Medieval times, by the Vlach-derived term unpdoxa (brdsca), which was
introduced by Greek speakers from areas north of the Peloponnese (Results 1: subchapter 4).
The same process may have taken place in Thessaly, where the Vlach and Greek-speaking pop-
ulation ultimately prevailed over the Slavophone element (Fig 2).

It should be stressed that the use of the term {duma by the Greek speakers of south-western
Greece is certainly not indicative of the survival of an active Slavic-speaking population in the
region until recent times. More likely, in the uncontrolled part of the Empire during the
Migration Period, the constant contact of Greek speakers with the Slavs, and the gradual
assimilation of the latter into the Roman population [13, 14], may have led to the creation of a
new, simpler Greek common speech (koine), which was characterised by numerous Slavic
loans-one of which was {&unc. It should be emphasised that this hypothetical koine has left
no written trace whatsoever, but effectively explains the high number of Slavic loans that char-
acterises the south-western mainland Greek dialects, which are mainly related to rural life and
occur in areas that remained outside Roman control for centuries. The existence of a distinct
type of Greek koine in areas that bordered dense Slavic settlements satisfactorily explains why
the archaic idioms of the Old Athens-Aegina-Megara-Euboea-Boeotia-Mani former linguistic
continuum were confined only to areas which remained under Roman control during the
Migration Period. It can be speculated that, in the western Peloponnese, this archaic linguistic
continuum was disrupted by the emergence of a simpler koine, due to the radical change in
the social and economic circumstances of the region and the extensive linguistic contact with
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the Slavs [13, 14, 77]. Indeed, past studies [e.g. 73, 100] have also suggested that the range of
the Old Athens-Aegina-Megara-Euboea-Boeotia-Mani former linguistic continuum was dis-
rupted or contracted by the expansion of a yet unidentified Greek variety that lacked the
archaic characteristics found in the former.

Although this section focuses in Medieval Peloponnese (due to the larger number of histori-
cal sources), the linguistic situation described here may have applied to the entirety of western
Greece, including Epirus. For example, the Slavic name of lake Olepdc (Ozerés) in Agrinio is
particularly puzzling. According to geological data, the lake was formed after the 10" century
AD [113, 114], and one study [113] suggests that this toponym attests the persistence of Slavic
speech in the area. Although several Slavic toponyms can be found in the environs of Agrinio
[115], it is more likely that the name of the lake was given by Greek speakers who were linguis-
tically influenced by earlier contacts with Slavic speakers. This is because the term ozero (=
lake) is found only among Eastern Slavic languages (which were never spoken in Greece),
while all South Slavic languages retain the /e/ of the proto-Slavic term *ezero [14, 112]. In fact,
the toponym {epdg has been etymologised as a modern Greek synaeresis of the singular type
“0 ELepoc” (o Ezerds) > “Olepoc” (Ozerds) [14]. Therefore, it is suggested here that Greek-
speakers may have used the loan ézero > é(epoc/e(epdc in their local idiom, which resulted in
the synaeresis o E(epdc > Olepdc. The situation in Agrinio adds further evidence to our
hypothesis that in the wider area of southwestern Greece, a particular variety of Greek was spo-
ken, which was influenced by contacts with Slavic-speaking populations. A Slavic-influenced
Greek koine also explains why numerous Slavic terms (e.g. names of tools, adjectives, nick-
names, zoonyms, phytonyms, personal names and surnames) survived and continued to be
used in modern Greek idioms long after Slavic went silent in all parts of the mainland apart
from Slavic-speaking parts of Macedonia and Thrace [13, 14, 77, 116]. Nevertheless, this novel
hypothesis needs further investigation.

In several communities of Greece, toad zoonyms derived from Zaba may represent more
recent loans from various languages, although it should be stressed that the hypotheses pre-
sented here are highly speculative. These are the Maniots, the Arvanites of Epirus, and certain
groups of Vlachs, who are discussed below.

Messinian or Exo Mani, a relatively small region of Greece, is characterized by the largest
number of Slavic toponyms in the whole Peloponnese (over 400) [116]. In fact, a large percent-
age of the Slavic toponyms of Mani retain linguistic features which indicate Slavophone activ-
ity in the area until relatively recently [116]. Indeed, the region of Exo Mani (including Oitylo)
and the southern slopes of the Taygetos range in general, served as refuges for the last Slavs of
the Peloponnese, the Melingoi, who are mentioned as late as the 15™ century [14, 77, 101,
116-118] and probably survived as a distinct community shortly thereafter. The strong pres-
ence of Slavs in the area isolated the Maniots from the rest of the Greek-speaking world, and
undoubtedly contributed to the preservation of their dialect, which features a distinctly archaic
morphology, phonetics, and syntax [100].

All Maniots use the form {&umia (zdmbia or zdpia), which is endemic to the region and is a
different interpretation of the zoonym Zaba compared to the rest of Greece. This term is likely
aloan from the Melingoi of the region, which is interesting, as the Maniots have preserved an
archaic Greek dialect [100].

Genetics and historical records may provide some insights on how {&uma may have
entered the Maniot vocabulary. The inhabitants of Mesa Mani have negligible Slavic ancestry
[63], and this region is one of the candidate areas to have been first inhabited by the Maniots
when they fled there during the Slavic invasions [119]. On the contrary, Exo Maniots derive a
significantly higher proportion of their ancestry from the Slavs compared to Mesa Maniots
[63]. Based on the above data, the most parsimonious explanation is that when the Maniots
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expanded from their probable cradle in Mesa Mani to the foothills of Taygetos (today’s Exo
Mani), they encountered the last remaining populations of the Melingoi, with whom they
interacted, and perhaps, eventually assimilated. Indeed, the Maniots probably maintained
trade relations with the Melingoi (e.g. sale of their dairy products to the Romans [118]), and
linguistic borrowings would not have been unknown. The possible contacts of the Maniots
with the Melingoi may also account for the loan of the term {&umia to the Exo Maniots, who
may have later transmitted this zoonym further south, to the inhabitants of Mesa Mani.

The possible use of other Slavic terms in the archaic Greek dialect of Maniot warrants fur-
ther investigation, in order to estimate and date the extent of contacts with speakers of South-
Slavic varieties, and possibly to geographically locate their interactions. It should be empha-
sised that one cannot ascertain whether the higher Slavic genetic contribution in the Exo Man-
iots is direct, i.e. the result of limited intermarriage with the Melingoi (before or after their
hellenisation), or indirect, through later contacts with non-Maniot Greek-speakers, who also
possess a non-negligible amount of Slavic ancestry [63, 64].

The use of Zaba-derived zoonyms in Albanian is also particularly intriguing. Although
most Albanians use toad zoonyms derived from proto-Albanian and vulgar Latin (Results 1:
subchapter 5), certain south Albanian populations [36] and many Epirotan Arvanites
instead use the Albanian form zhabé, or the Hellenised terms {&una-(iauna-{anna-(idno
(S1 Text, chapter 2.1.4.). Albanians had intense contacts with Slavs early on [120], yet the
zoonym zhabé is unlikely to have entered the proto-Albanian lexicon as a loan, as it is only
found in southern Albania-and proto-Albanian likely arose in the north of the country
[120]. It is possible that zhabé entered southern Albanian idioms directly through Slavic
assimilation or contact [121], as toponymy and genetics may suggest [37, 64, 122, 123].
However, this is highly unlikely, as there is no evidence of active Slavic speech in the area
during the Albanian expansions [77, 124]. On the contrary, contemporary historical sources
describe what is now southern Albania as an Eastern Roman stronghold [109, 124] that was
characterised by a culturally and demographically dominant Greek-speaking population
[125, 126]. The Greek dialect spoken in at least part of that region retains conservative char-
acteristics most closely related to southern Greek idioms [38], which may be indicative of a
long-standing presence of Greek in the region. Ergo, the likeliest explanation is that the
term zhabé entered Albanian as a loan directly from the preceding Epirotan Greeks, who
primarily use Zaba-derived zoonyms to refer to the common toad even to this day (see
below; S1 Text, chapter 2.1.4.). However, this hypothesis should be treated as tentative, as
historical sources related to late Medieval Epirus are scarce [124].

Indeed, the use of zoonyms deriving from Zaba predominates in Greek-speakers of lowland
and medium altitude areas of Epirus (Figs 2 and 10B), serves as a testament to the past pres-
ence of dense Slavic settlements (sclaveniae) in the region, which is also mirrored by a large
number of Slavic place names [14, 77, 101]. In contrast, in the highlands of Epirus, Zaba-
derived zoonyms are replaced by the Vlach term unpdoxo (Fig 10B), due to the historical set-
tlement of Vlachs and later Sarakatsani, both of whom used that zoonym. However, Zaba is
not confined in the lowlands in the entirety of Greece, Macedonia being an exception (Fig
10B). This peculiarity is due to the Macedonian Vlachs, who inhabit high altitudes and have
adopted the derivatives of Zaba through their long-term interactions with present-day Slavic-
speaking populations in the lowlands (Fig 2). In particular, the Meglenite Vlachs of Mount
Paiko use the term Zabarék (2aba + rok, Slavic augmentative suffix) (SI Text, chapter 2.1.4.),
while the Vlach term unmpdoxa is reserved only for the tortoise (Results 2: subchapter 2).

Derivatives of the zoonym Zaba have also been the source of at least two microtoponyms:
the ravine Zaumnoaxac (Zoni in Arcadia) and Zaundiakog in Agios Konstantinos in Fthiotis
[127].
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3.2. Mrat{wokog (batziakas), pratowokas (batsiakas), prat{apoka
(batzaroka), poltaxag (boziakas)

Macedonia (primarily in Chalkidiki, pockets around Serres), pockets in Thrace and Thessaly
(doubtful).

For detailed distribution and additional derivatives, refer to S1 Text (chapter 2.1.7.).

Discussion Zoonym that results from the metathesis of adjacent syllables in the Zaba-
derived term t{&umnokag, through the transformation #{&dumaxac > pmar{iaxas. The zoo-
nym undt{iaxog is restricted to Macedonia (especially Darnakochoria and Chalkidiki) and
Thrace (Fig 2). It is used by both Greek speakers and Vlachs. The disjunct distribution of this
term, which is present in the environs of Thessaloniki and Evros (Trigono area), suggests that
this term may have been more widespread, but was subsequently disrupted by Slavic or Otto-
man settlements. This coincides with a former continuum of a Greek dialect that extended
from the areas East of Thessaloniki all the way to Adrianople, and comprises the Greek spoken
in southern Bulgaria (Eastern Rumelia), with the exception of the Black Sea Coast. A record of
the term pmo({1dxag from Euboea [32] is probably erroneous, or at least the result of recent
migration, as it was not found anywhere on the island, despite the extensive sampling of the
present study.

4. Mnpaoka (brasca) and its derivatives

Mnpdaoka (brasca). Dominant zoonym in Thessaly, mountains of Eastern Epirus, cen-
tral-southern Peloponnese (excluding Mani peninsula), large parts of Argolis, central-northern
Euboea, and Samos (Figs 1 and 2). Pockets across mainland Greece (Figs 1 and 2). Mmtpdckov
(broscu), prpovocka (brudsca), prpovacka (bruasca), ppovdoka (mruasca). Exclusively
used by Vlach-speakers in Epirus and Macedonia. Mrovpacka. (burasca). Peloponnese
(Argolis).

For detailed distribution and additional derivatives, refer to S1 Text (chapter 2.1.8.).

Discussion.  The zoonym pmpdoxa (brdsca) and its derivatives stem from the Vlach term
broascd (= frog), with a possible etymology from the term broscus of the late Latin sermo vulga-
ris, which may be related to the ancient Greek term Spotdyoc (vrotdchos)-BpoToxoc (bréto-
chos) (= frog) [128, 129]. In fact, some Vlach villages of Thessaly, Epirus and Macedonia retain
the probably archaic form pnpdoxo (brésca)-umpéoxov (bréscu) (S1 Text, chapter 2.1.8.). The
Hellenised form of broascd, unmpdoka (brdsca)-which is the most widespread toad zoonym in
Greece (Fig 2), results from synaeresis of the intermediate -o. The Vlach term ynpovérixov
(brudticu) is likely a loan from Greek Bpotdyog [129]. Although umpovdrixov is used in Vlach
for the frog, some of our informants also use it to name Bufo bufo, possibly due to
misidentification.

The entry of the zoonym pnpéokea into Greece is easily traced to the beginning of the 9™
century AD, perhaps even a little earlier, with the first mass settlements of Vlachs. The Vlachs
(or Arman, Rdméin) are a Romanised Balkan people (probably linguistically related to the
proto-Albanians [5-12]), who speak one of the four Eastern Balkan Romance languages and
were first mentioned in Greece in AD 976, in an area between Kastoria and Prespa [130]. A
later source is the Strategikon of Cecaumenus, which mentions that in 1066, the Vlachs of the
Thessalian plain rebelled against the Emperor Constantine I Doukas, due to the high taxes he
imposed upon them [131].

The Vlachs are described as nomads of the mountains of Thessaly [132] and “Bulgaria” [=
Pindos range and the mountains of Western Macedonia (Florina, Kastoria, Bitola)], who often
plundered the local Romans [88], but some of them served as soldiers of the Empire against its
enemies [132]. The existence of settled Vlach villages is also attested in the same period [132].
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The fact that as early as 1160 Thessaly was also called Vlachia [88], and a little later as Great
Vlachia (or Great Wallachia) [89], suggests that their demographic and cultural contribution
to the region was very significant.

The Vlachs’ transhumant way of life, combined with the fact that they constituted a signifi-
cant (and in some places dominant) demographic element in a large area of the southern Bal-
kans, brought them for centuries in direct contact with all other populations of mainland
Greece (excluding the Peloponnese) [42]. From the very beginning of their presence in Greece,
and for more than 1000 years, the Vlachs coexisted and had trade relations with the settled
Romans, Arvanites, and Slavs, exchanging ideas, beliefs [91], and-as is it is shown here, words.
In fact, the exonym “Vlachs” became inextricably linked to nomadic pastoralism, with the
result that the settled agricultural populations came to refer to all transhumant shepherds as
Vlachs, regardless of their ethnic origin [133]. For example, the Maniots, probably due to the
absence of nomadic pastoralism in their homeland, used the term SAdyoc (= vlach) pejora-
tively to describe all Peloponnesian pastoralists and even the native Corsican herders in the
Maniot colony in Cargese, Corsica, which was established in the 17t century [134, 135].

Taking the above data into account, it is not surprising that the distribution of the term
unpdoxea in central and northern Greece largely reflects the boundaries of the Great Vlachia of
the 11" and 12" centuries (Fig 9). The data presented here also enables the identification of
the wider geographical area where intense contact between Vlach and the local varieties of spo-
ken Greek took place. As a result, the local Greek-speakers have adopted the term ynpdoxa as
the exclusive zoonym for the common toad, which is not the case in Vlach, where this zoonym
retains multiple meanings (it refers to either the frog, the toad, or the tortoise; Results 2: sub-
chapter 2, Table 1).

The distribution of ympdoxa is also correlated with the settlements of Vlach populations
outside Thessaly according to ethnological maps of the 19" and 20" centuries [79]. In particu-
lar, the linguistic islands of the term unpdoxa in Messolonghi, Xiromero, Karpenisi, and Pre-
veza (Fig 2) testify to the settlement of Vlachs, Sarakatsani Greek-speakers (see below), and
pastoralists from Tzoumerka in those places, which served as winter pastures for their herds
(Fig 12). Indeed, groups of Vlachs settled permanently in lowland areas of Greece multiple
times independently [42] and contributed to the further spread of the term pynpdoxa to Greek
speakers and Arvanites. Based on the above, the term ynpdokoa can be used to map Vlach set-
tlements, but also areas inhabited by Greek and Albanian speakers with lexical borrowings
from Vlach.

The Sarakatsani, who are Greek-speaking nomadic pastoralists attested since the 17 cen-
tury [136, 137], serve as the main example of the transmission of the term ynpdoxa by non-
Vlachs. With distant origins in Agrafa and southern Pindos in general (i.e. within the Vlachs’
sphere of influence) [133, 136, 137], the Sarakatsani were the most prominent nomadic pasto-
ralists in the Balkans alongside the Vlachs. Their movements covered a wide area that covered
most of central and northern Greece, including Argolida, Attica, Euboea, as well as areas out-
side Greece (Albania, North Macedonia, Bulgaria, and parts of Eastern Thrace and northwest-
ern Asia Minor) [133, 136, 138, 139]. The present research shows that ynpdoxa is the
dominant (and perhaps the only) term used by Sarakatsani throughout Greece to describe the
common toad, and it is hypothesised that they contributed significantly to the dispersal of the
term in places where Vlachs never ventured. This hypothesis is confirmed by the fact that
while the Slavic term Zaba is dominant in Thrace, “islets” of the zoonym pmpdoxa can be
found in the Sarakatsani village of Loutra in Evros, as well as in other villages of Eastern Mace-
donia and Thrace where Vlachs are absent (S1 Text, chapter 2.1.8.). The Sarakatsani are proba-
bly also responsible for the transmission of the term in the Peloponnese-at least in part, as will
be shown below.
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Table 1.

Zoonym

The tortoise as a saddled toad
or frog:

brdscu cu smaru
broscu

The toad as a “naked”
tortoise:

unpaoko (brasca)

unpdoko Eecopdpw (brasca
ksesamaroti)

Caproyelva. (zarkochelona)

pnaxoxog Eepniétowtog
(bakakas kseblétsotos)

Other differences in meaning:

broscu
brosca
brasca
zabarok

bruaticu
brasca/bruasca
@opgaino and derivatives

brudsca/brdoscu/bruasca/
brusdca

bruaticu/brutica

Language

Vlach
Vlach

Greek
Greek

Greek

Greek

Vlach
Vlach

Meglenite
Vlach

Meglenite
Vlach

Vlach
Vlach
Arvanitovlach

Arvanitovlach

Arvanitovlach

https://doi.org/10.1371/journal.pone.0283136.t001

Meaning Region
saddled frog (= tortoise) Metsovo
frog Metsovo
tortoise Leptokarya (Zagori)
tortoise without a saddle (= toad) Leptokarya (Zagori)
naked tortoise (= toad) Leptokarya (Zagori)
[from {é&px- (zark- = naked in the Epirotan, Thessalian, and Ionian
idiom, of unknown etymology) + yeAwva (cheléna = tortoise)]
naked frog (= toad) Negades (Zagori)

[from the local idiomatic term éepunAérowtoc (ksemblétsotos = naked)]

Male tortoise (= toad) Some Vlachs in Macedonia (Kilkis) and

Epirus (Aetomilitsa, Metsovo)

tortoise Some Vlachs in Macedonia (Kilkis) and
Epirus (Aetomilitsa, Metsovo)

tortoise Paiko

toad Paiko

frog or toad Macedonia (Dion)

tortoise Macedonia (Dion, Serres)
toad Arvanitovlach settlements
tortoise Arvanitovlach settlements
frog Arvanitovlach settlements

The presence of the term ynpd&oxe in a large part of the Peloponnese is intriguing, as there
is no evidence of Vlach settlements in this area [133], although small-scale migrations cannot
be excluded. The indirect dispersal of the term by Greek-speakers coming from the north is
the likeliest explanation, as northern Peloponnese (Chelmos, Zireia, lowland Argolida and
Corinthia) was settled by some of the Sarakatsani, and received additional Greek-speaking
herders from central Greece [140]. The Peloponnesian farmers called those herders as
Xxnviteg (skinites = tent-dwellers), Avefoxarefares (anevokatevates = up-and-downers),
Povpsliwteg (Roumeliots), Vlachs (i.e. nomadic herders), or, in writing, BAayomotpuévec (Via-
hopimenes = Vlach-herdsmen), due to their transhumant way of life [133, 140, 141]. Although
the origins of these herdsmen have been widely debated, analysis of historical sources, their
surnames, and their oral traditions suggests that at least some of them hail from the Sarakat-
sani [133, 142].

During spring and summer, many Arcadian herdsmen would use Messinia as a winter ref-
uge for their flocks [140, 141]. Frequently, entire villages of “Xxnvitec” and other groups of
mountain herdsmen migrated to neighbouring Messinia, as well as to Argolida and Laconia
[140]. The distribution of the term pnmpdoko accurately reflects the annual routes of transhu-
mant herdsmen of the Peloponnese [90] (Fig 12), which took place in areas that are known to
have received Arcadian settlers [140]. Moreover, many formerly Arvanite-speaking popula-
tions of the Peloponnese (e.g. in Argolida and Laconia) also use the term pnpdoxa or
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@D Scttlements of transhumant herders

- Annual movements of transhumant herders

Fig 12. Representation of the annual movements of the transhumant herders of Greece (regardless of ethnicity or language) in 1981. The map was based
on [90]. Movements of transitional breeders from Eastern and Central Macedonia and Thrace are not depicted, as their annual journeys greatly diminished or
disappeared in those areas following the creation of the northern border of Greece in 1913-1920, the settlement of the exchanged Greeks of Asia Minor and
Thrace (1923-1926), and the emigration of many Vlachs to Romania (1926 onwards) [42, 91].

https://doi.org/10.1371/journal.pone.0283136.9012

umovpdoka, apparently as a loan from Greek-speaking farmers and/or from Sarakatsani and
Arcadian transhumant herders, who overwintered there. The term ympdoxo has also been
adopted by Tsakonian, one of the most aberrant Helladic languages [97, 100, 143], which is
spoken in about 10 villages of eastern maritime Arkadia (e.g. Kastanitsa, Prastos, Leonidio,
Tyros), but had a much wider distribution in the recent past [97]. This adoption is almost cer-
tainly a loan from neighbouring speakers of modern Greek varieties.

Based on the above, the Zxnvitec of Arcadia and the Sarakatsani can be considered as the
de facto transmitters of the term in the Peloponnese. Although the first Xxnviteg are attested
in the Peloponnese as early as 1690 [144], the influx of Greek speakers from the north, who
probably used the term ympdoxea, may have started earlier. This hypothesis is difficult to verify,
as these periods are characterised by large historiographical gaps.

The inhabitants of the village of Lekka in Samos, which was settled in 1581 by Peloponne-
sian Greeks and Arvanites [145], also use the term pmpdoxa [32]. If the first settlers of Lekka
used this zoonym, then it could provide us with a possible terminus ante quem for the first set-
tlements of populations from northern Greece into the Peloponnese. However, it should be
stressed that this scenario is hypothetical, as the term ynpdoxa could have been introduced to
the inhabitants of Lekka through interactions with settlers from other parts of Greece. Identify-
ing the linguistic influences in Samos is complex, as the island had remained uninhabited until
the 16™ century, when it started being settled from mainland Greece, the surrounding islands
and Asia Minor [145]. This study has identified several villages of Samos which use mainland
toad zoonyms, such as ympdoxa (Pagonda, Paleokastro, Chora) and fov{a (Pagonda) (Fig 2),
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which are indicative of linguistic influences from the Peloponnese, central and northern
Greece.

The Karagounides, the main group of Greek-speaking farmers of lowland western Thessaly,
should also be mentioned. The origin of the Karagounides-who were first mentioned in the
early 17 century-is enigmatic [146]. A plethora of theories suggest origins either from native
Greek speakers, from Hellenised Arvanites or from Arvanitovlachs. However, neighbouring
Vlach populations refer to the Karagounides as "Greci" (= Greeks), suggesting that this has
always been their ethnic identity [146]. As for the name they use for the common toad, the pre-
dominant zoonym among the elderly is the Karagoun-specific unpdyroa (brdhtsa) (or
unpéroa in Vlochos) (S1 Text, chapter 2.1.8.). Younger Karagounides use the term ynpdoxa,
probably as a result of contacts with neighbouring Greek-speaking groups. The Karagounides
of the villages of Marathea, Palamas, and Proastio also use the Slavic term {dumo as well as
unpéoxa, which is probably evidence of an earlier linguistic stratum of local Greek that used
this term.

The presence of the term ynmpdoxa throughout Central and Northern Euboea merits further
discussion. As there is no evidence of large-scale Vlach settlements in Northern Euboea, it is
hypothesised that the zoonym unpdoxo reached the island through mainland Greek-speaking
mediation, as it likely did in the Peloponnese. Although Euboea is more accessible from the
mainland via Chalkida, it is assumed that the Greek-speaking settlers in question did not use
this route. In Boeotia, which is the mainland coast opposite Chalkida, the dominant toad zoo-
nym is fod{a, a term that seems to be absent from Euboea (Fig 2). Therefore, the most parsi-
monious explanation requires the migration of Greek-speaking settlers directly from Thessaly
or north-central Greece to North Euboea, introducing the term unpdoxa (Fig 9, white arrow).
The probable absence of tsitacism (affricating of the palatal stop /k/ to /t/ or /ts/ before the
short vowels /i/ or /e/) in northern Euboea already in the 15™ century—in contrast to the rest of
the island at that time (including Chalkida) [76]-argues for a different linguistic (perhaps even
demographic) influence in this part of the island.

5. Arvanite zoonyms for the common toad

5.1. OOumna (thithiliopa), Xroeina (siseliopa), TiO ra (tithliopa), MmOiira (bith-
liopa), Xuna (hliopa), @vOrra (thithliopa), @lna (thliopa). Used primarily by Arva-
nites in Epirus (especially towards the coast) and pockets in Euboea. Occasional use by Greek-
speakers in pockets in Epirus.

For detailed distribution, refer to S1 Text (chapter 2.1.9.).

Discussion. Etymology from Albanian thithélopé = cow sucker [120]. This zoonym entered
Greece with the first Arvanite settlements in the 14™ and 15 centuries AD. Although most
users of this term are of Arvanite origin, the Greek-speakers of western Tzoumerka may have
acquired the term from the neighbouring Cham Albanophones, or thithélopé may represent a
substrate term in a recently Hellenised population (especially in the southern parts of the
region of loannina, Preveza, and Thesprotia [41]).

5.2. Mnpéokha (bréskla). Primarily used by Arvanites in Epirus and Central Greece
(mainland and Euboea).

For detailed distribution and additional derivatives, refer to S1 Text (chapter 2.2.1.).

Discussion. Etymology from Albanian breshké = tortoise, which was loaned into proto-
Albanian from the Latin term broscus, meaning toad [120]. This zoonym entered Greece with
the first Arvanite settlements and is still used primarily by the speakers of this language, and
occasionally by their Greek-speaking neighbours as well.
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5.3. Mneptikooa (bertikosa), pptooka (brtoska). Exclusive use by Arvanites in Cen-
tral Greece. Pockets in the Cyclades (Andros), Peloponnese (Argolis) and Thrace (Evros).

For detailed distribution, refer to S1 Text (chapter 2.2.2.).

Discussion. Etymology from the Albanian bretkosé = frog, ultimately from Greek Spotdyog-
Bpdbaxoc [120]. All users of this term are Arvanites. Some of the Arvanites of Evros use the
term punptooxa (brtdska), or its entirely syncopated term unptok (brtsk), which in the rest of
Greece was found only in Askri of Boeotia, where it denotes the tortoise (S1 Text, chapter
2.2.2.). It should be noted that, among recently monolingual Greek-speaking descendants of
Arvanites, the term umeptikdoa has become the near exclusive zoonym for the toad (even
though it originally referred to the frog). In the same way, the originally Vlach term ynpdoxa
has become the principal toad zoonym among the Greek-speakers of Thessaly and parts of
Central Greece and the Peloponnese, even though it retains multiple meanings among native
Vlach speakers (Results 1: subchapter 4; Results 2: subchapter 2, Table 1).

5.4. Mrakova (bakaa). Central Greece: Markopoulo in Mesogaia (Arvanites).

Discussion. Unknown etymology, possibly from Greek umdxoxag (= frog).

5.5. Mnapakotoka (barakotska). Macedonia: Drosopigi and Flambouro in Florina
(Arvanites).

Discussion. Unknown etymology. The suffix -otoka is indicative of Slavic influence.

5.6. Mtppovpa (mtrmuma). Cyclades: Andros (former municipality of Gavrio, i.e.
Ammolochos, Varidi, Vitali, Gides, Kalyvari).

Discussion. A zoonym endemic to some Arvanite villages of Andros, in the former munici-
pality of Gavrio. Mtpuodua (mtrmiima) is an Arvanite kinship term, which means maternal
aunt. In this case the zoonym reflects the similarity between the characteristic behaviour of the
toad when it encounters a house wall (it usually attempts to climb it, placing its front legs over
its head) and the hand motions of the yrppoduc when hanging clothes to dry.

6. Toad zoonyms of more restricted distribution

6.1.1. Greek zoonyms referring to the defensive inflation of Bufo bufo. Apart from the
parotid glands, which secrete toxins, toads have only one other defence mechanism. When
threatened, toads lift their legs and inflate their body to appear as more formidable opponents
against would-be predators [147]. This behaviour is the basis of at least five Greek zoonyms.

6.1.2. AokovBala (askuvaza). Peloponnese: Eastern Corinthia (Chiliomodi, Agionori,
Klenia, Piada, Stefani), Argolida. Skuvazé / ckovpala (skuvaza) (both forms exclusively used
by Arvanites). Peloponnese: Angelokastro, Arachnaio (Cheli), Kalloni Trizinias.

Discussion. Possible etymology from the term aox6¢ (ascos = leather bag used to store lig-
uids; alternatively, the bagpipe). It was not possible to offer a reliable etymology for the sec-
ond component of this zoonym (-vaza), although it could potentially derive from Sod(a,
even though the authors are unaware of the assimilation of - ov to - in Modern Greek.
Based on the first component of this zoonym, it likely means bag-toad or bagpipe toad. This
particular zoonym is endemic to Argolida and Eastern Corinthia, and is used both by
Greek-speakers and Arvanites (among the latter with the form skuvdzé, Hellenised as
oxovBala).

The zoonym aoxovfalo probably represents a local development of the Greek-speak-
ing linguistic islet of Argolida and Corinthia, which was surrounded by an Arvanite "sea"
[41, 50] (Fig 8B). If our hypothesis is valid, then aokovfd{a may date much earlier than
the 15™ century, before the first Arvanites settled the area. The term aoxovB&la is men-
tioned as part of the vocabulary of the Arvanites of the Greek fleet (mainly from Hydra,
Poros, and Spetses) by [148].
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The Arvanites of Methana seem to have resisted the influence of the Greek term aoxovfala
and have instead retained Arvanitic term uneptikdoa (S1 Text, chapter 2.2.2.; Fig 2), while
some villages of central and western Argolida use the zoonyms ynpdoxo and ymovpdoxe, prob-
ably influenced by the Arcadians and Sarakatsani who overwintered there (SI Text, chapter
2.1.8; Fig 12).

6.1.3. Mnaokagovta (bascafuta). Peloponnese, endemic to the region of Trifillia in
Messinia. Aokovgovta (ascufuta): Peloponnese, single location in Arkadia (Stolos).
Mnpaokagovta (brascafuta). Peloponnese (Messinia), doubtful isolated cases in Epirus and
Central Greece (Euboea).

For detailed distribution, refer to S1 Text (chapter 2.2.3.).

Discussion. Disjunct distribution, covering a large area in Messinia and a small pocket in
Arkadia (Fig 2). Possibly a combination of ympdoxea and a zoonym related to aoxovfBala (per-
haps aokovgovta-aoxapovta), that refers to the defensive inflation of toads. If this hypothesis
is accurate, then zoonyms related to aoxovfala and aoxovpovta-aokagovta may have had a
much broader distribution in the Peloponnese in the past.

6.1.4. Zaxovdo (sakada). Peloponnese: villages of the plain of Ilia (between Kato Achagia
and Gastouni, e.g. Agnanta, Smila, Pelopio), as well as in the adjacent highlands (Divri) and
the plateau of Kapeli (Koumanis).

Discussion. The zoonym caxotda (sakiida) originates from the ancient Greek term odxiog
(sakkos = sac), which according to Beekes [65] is a Phoenician loan. This zoonym is endemic
to the plain of Ilia and the adjacent mountains.

6.1.5. Zakkovta (sakkuata). Calabria (all Griko villages). Discussion. The zoonym
oaxkovTa (sakkita) is conceptually and etymologically the same as caxovda. Our informants
claim that this is the primary toad zoonym used by the Griko speakers of Calabria, instead of
the Italo-Romance terms buffa and rospo.

The population of Southern Italy has strong genetic connections to those of the Eastern
Mediterranean, due to Greek colonisation in archaic times [149], as well as to later demo-
graphic events during Imperial Roman and Medieval times, which transformed the entire pen-
insula [150, 151]. The Greek-speakers of Apulia and Calabria speak two Greek dialects that
date back to the early Middle Ages [152, 153], but retain numerous influences from a native
Doric substrate [153-155]. The origin of the term sakkiita cannot postdate the 12™ century
AD, which is when the Eastern Roman Empire lost Southern Italy to the Normans, and influ-
ences from non-Italiot Greek disappeared.

If saxkovTa was an influence from the Eastern Roman Empire, it obviously must have
developed before the 12
may have evolved independently, although one cannot exclude the possibility of a common

century AD. The Italiot caxxovTa and the Peloponnesian caxxotda

origin for the two terms. Whether caxxotto or other toad zoonyms are used in Apulia
remains to be found.

6.1.6. Dovodaxhra (fusakla). Peloponnese: valley of Nezera, Lakkomata Erymanthou, West-
ern Achaia, Chrysopigi-Spodiana of Achaia.

Discussion. The term govodxdo (fusikla) derives from the ancient Greek oo (phiisa =
bladder, pouch, bubble, wind) and the augmentative suffix -aixcko. It is probably genetically
related to the ancient Greek toad zoonym @oodAoc (phiisalos = the inflated one) [156], which
is also attested as a personal name in an inscription found in Naupactus in the 2™ century BC
[157]. Indeed, the preservation of the /u/ pronunciation, instead of the iotacised /i/ pronuncia-
tion, suggests that this zoonym is particularly ancient, just as is the case with fov(c. The toad
is also named @voadoc in Darvaris’s Encyclopedia [158], but this is probably a deliberate
archaism, rather than a term in everyday use.
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The strong localisation of povodxAa to the region of Nezera and its environs, an enclave of
particular linguistic and anthropological interest, deserves further investigation.

This is because the villages of Nezera owe their name to the Slavic tribe of Ezerites, who are
reported to have settled the region in the 9™ century after a failed rebellion, which led Leo
Scleros to expel them from their homeland in Mt Parnon and the lowlands of Evrotas [77].
The presence of the zoonym @ovodxAo —a Greek term that potentially dates to Late Antiquity—
in the historically Slavic-settled Nezera might be surprising. However, the linguistic and demo-
graphic evolution of the Nezera and their environs over the past 1000 years is obscure, as they
are not mentioned in any historical sources. As anywhere else, one cannot assume traces of a
Slavic linguistic substrate in the area in the absence of compelling evidence.

Some of our Achaian informants outside Nezera (e.g. in Aigio) were familiar with the term
povadkia or povodka but could not remember where they heard it. This suggests that this
zoonym may be more widespread than what is currently shown in Fig 2. It is possible that lim-
ited nomadic pastoralism from Nezera to the lowlands (or vice versa) has contributed to the
dissemination of povodxic.

The only other toad zoonym encountered in Nezera is fov{a, likely a loan from neighbour-
ing populations.

6.2. Terms related to the sucking of the mammary glands of livestock
(cattle, goats, sheep)

6.2.1. Among Greek speakers. 6.2.1.1. Bov{a (Results 1: subchapter 2.1.1.)

6.2.1.2. Maoropdc (mastards). Epirus: Konitsa. Macedonia: Kalirachi in Grevena.

Discussion. Etymologised from the term pao7og (mastés = breast, teat) + opdg (augmenta-
tive suffix). In the same areas it is also known as y16080{1 (gidovyzi = goat tit, a zoonym other-
wise given to the nightjar, a bird of the Caprimulgidae family).

6.2.1.3. Ayehadopola (ageladovyza) / Buloyeddda (vyzogelada). Epirus: Petra in Zagori.

Discussion. From ayeld&da (ageldda = cow) + pu(i (vyzi = tit), as a semantic calque from
Albanian thithélopé (Results 1: subchapter 5.1.).

6.2.2. In terms of potential Vlach origin. 6.2.2.1. Mnpov{oyeddda (bruzogeldda) / umpov-
Lovyédra (bruzugéla). Epirus: Tristeno. Mrpovloyéhado (bruzogélado). Epirus: Itea in Zagori.

Discussion. Etymologised from the local term umpd{yov/unpovoyov (brézgu/briizgu = frog,
from Vlach bréscu) + ayeAdda (= Greek for cow), as locals believe that the toad sucks the milk
of cows at night. The term pynpdoxa is reserved only for the tortoise in these villages.

6.2.3. In Arvanites. 6.2.3.1. O16ithiwno and derivatives (Results 1: subchapter 5.1.).

6.3. Terms related to the size and obesity of the toad (among Greek
speakers)

6.2.3.1. Batpayopava (vatrachomana). Central Greece: Phocis.

Discussion. From the terms Satpayoc (vdtrachos = frog) + pdva (mdna = mother, as an aug-
mentative metaphor). Conceptually similar to yrmarotaxoudva (S1 Text, chapter 2.1.7.) and
kovfaioudva (S1 Text, chapter 2.2.4.). The component -péva. is used as an augmentative suf-
fix for other zoonyms as well, e.g. kaffovpoudve (kavuromdna = mother-of-crab, referring to
unusually large edible crabs).

6.2.3.2. Xovtpadt (hondradi). Central Greece: Attica (Thoriko, Lavrio).

Discussion. From the adjective yovtpdc (hondrds = fat), due to the obese appearance of the
common toad, especially females during the reproductive period.
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6.3. Greek zoonyms of unknown or uncertain etymology

6.3.1. Towogroxkag (tsioflakas). Turkey: Livissi = Kayakoy. Tooglakag (tsoflakas). Tur-
key: Makri = Fethiye.

Discussion. The common toad has a prominent role in the traditions of the Greek-speakers
of Livissi (now Kayakoy) and Makri (now Fethiye) in south-western Asia Minor, who speak an
archaic dialect related to Cypriot and Dodecanesian Greek [92]. The term totdplaxag is men-
tioned in numerous children’s tales and beliefs (Embirikos, L., personal observations, [159]).
Its cultural role is so strong, to the extent that the descendants of the refugees of Livissi and
Makri in Kato Tithorea (Kifissochori) and Euboea (Farakla, Kirinthos) still retain the zoonym
T0109AaKag, even though 2-3 generations have passed since their forebears fled from their
ancestral homes.

Although the etymology of this particular zoonym is unknown, it may be derived from the
Medieval term to6@At (tséfli = shell, husk) [98], due to the dryness of the toad’s skin compared
to that of the frog. The zoonym 106@pAaxac may be genetically related to the term copAdxag
(sofldkas) of Kotiora (Ordu) in Pontus [32], indicating a potential relationship between the old
Greek idioms of Asia Minor, prior to their insularisation by the Turkoman invasions and the
mass settlement of the region by mainland Greek-speaking populations [92].

6.3.2. Mnotoka. (bocka). Epirus: city of Preveza (used by old residents).

Discussion. Zoonym of unknown etymology.

6.3.3. Mnovoviaxoc (busniakos), uraociakog (basiakos). Thrace: Avdira. Mmovookog
(busakos). Thrace: Mandra in Xanthi (by Greek-speaking refugees from Serdivan, north-west-
ern Asia Minor, opposite Thrace).

Discussion. Zoonym of unknown etymology. If the terms ymovoviaxog (busniakés) and
umovoakoc (busakos) have a common origin, due to their geographical proximity, they may
provide an example of the poorly attested Thraco-Bithynian dialectal family [160]. It should be
noted that Avdira is the primary and oldest Greek-speaking settlement in the prefecture of
Xanthi, which renders the zoonyms used there of particular linguistic importance. Recording
the zoonyms used by speakers of the dialectal varieties of Greek from Eastern Thrace would be
of significant importance towards the confirmation of a possible Thraco-Bithynian origin for
this term.

6.3.4. [loonaxva (paspakina). Dodecanese Islands: Kos (Chora). Turkey: Petrumi-
Bodrum.

Discussion. Informants from Petrumi explained that the term naonaxive (paspakina) was a
common zoonym that was used throughout Halicarnassus (modern day Bodrum) prior to the
exodus of Greek speakers from the region. It cannot be ascertained whether this zoonym was
transferred to the island of Kos through refugees from Petrumi or vice versa. This zoonym is
also used to describe an obese and slow-moving person (“he walks slowly like a maomaxiva’”).

6.3.5. ovpakag (kavakas). Throughout Chios, single instance in Turkey (Cesme).

For detailed distribution and additional derivatives, refer to S1 Text (chapter 2.2.4.).

Discussion. The zoonym xotvfaxac (kiivakas) is found only in Chios. One of our infor-
mants, who has a surname derived from xotdfaxag and originates from Cesme, informed us
that his great-grandfather originally received it as a nickname, due to his exceptional swim-
ming skills. The term xovfaxog may have arrived to Cesme through the repeated migrations
of Chians to Asia Minor, or due to the linguistic and geographical proximity of the two
regions.

6.3.6. paxkdd (krakali). Italy: Greek-speakers of Apulia (Castrignano, Calimera, Maglie).
opkala (korkala). Epirus (Grammenochoria). apkapéin (karkaréli). Ionian Islands:
Zakynthos. aphakag (karlakas). Ionian Islands: Corfu.
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Discussion. If the zoonyms kopxdia (korkdla), kpokddi (krakdli) and xopxapédt (karkar-
éli) have a genetic relationship, then they are terms of great antiquity, as Magna Graecia
stopped being a part of the Roman Empire in the 12 century. Throughout its distribution,
kpakdAr and its derivatives typically refer to the frog. It is possible that our informants who
refer to toads using the derivatives of this zoonym may have confused it with the frog. How-
ever, no other toad zoonym was found among the Greek-speakers of Apulia in this study.

6.3.7. Mmhoxkooa (blokosa). Thessaloniki (Adam, Petrokerasa).

Discussion. Confined to the region of Zangliveri, to the north of Chalkidiki. Derives from
the local term pmioxoc (= hedge), of uncertain etymology, which refers to the habit of the toad
to bury itself along hedges.

6.3.8. Mnaumaxkos (bambakas-babakas). North Aegean, exclusively on western Lesbos.
Eepopnaprakog (kserobambakas). Pieria.

Discussion. Highly local term, deriving from the Greek term ynmdxaxog-pnaunoxas [32], of
uncertain etymology. The term pmdxakac is used elsewhere in Greece to denote the frog [32],
but in western Lesbos ymdumaxac is used exclusively for the toad, while the frog has different
zoonyms (Sabpaxoc, Batpaxds, yabpakiéc [32]). Accordingly, in Pieria, the toad is referred to
as Eepopmdumnaxag [from Eepds (= dry) + pmdunaxag (= frog)] [32].

7. Other Vlach zoonyms

7.1. Mnaga. (bafa). Macedonia: Smixi and Perivoli.

Discussion. Term of unknown etymology. In Messolonghi, the female flathead grey mullet
(Mugil cephalus) is also called ymdga.

7.2. Mnduna (baba). Thessaly: in the Vlach villages of Malakasi (Trygona, Pefki,
Koutsoufliani).

Discussion. A zoonym of unknown etymology, used only to describe unusually large toads,
while the term pmpodtixov is used exclusively for frogs and small-sized toads. Potentially from
Greek undxoxos/unaunaxog [98].

7.3. Mnatokappag (batskavras. Epirus: Asprangeloi, Lakka Souli (from Vlach herders).

Discussion. Possible combination of ymatc (bats, perhaps from pndroa = slap) + k&Bovpog
(kévouras = crab, with syncopated -ov). This zoonym is typically used for the scorpion, but in
these two villages it also describes the common toad, probably due to the misconception that it
spits/ejects poison.

7.4. Dapgadira (farfaliopa), gapeairne (farfaliope), grpeiiana (firfiliopa),
yopyxoira (harhaliopa). Pockets in Epirus, north-western and Central Macedonia, and
Central Greece, exclusively in Arvanitovlach (Rramanji) settlements. @ap@aiovra (thartha-
lapa), BovpBoviovna (thurthulupa). Pockets in Epirus, exclusively used by Vlachs
(Armanji).

For detailed distribution, refer to S1 Text (chapter 2.2.5.).

Discussion. Loanword from Albanian thithélopé (= cow sucker) (Results 1: subchapter 5.1.).
Although gappaiiwne and its derivatives clearly represent an Albanian loanword, it is classi-
fied here as a Vlach term, as this form is used almost exclusively by the Arvanitovlachs and its
distribution mirrors their settlements (Fig 2). Vlachs from the villages of Syrrako and Matsouki
also use this zoonym, possibly due to language contact with the Arvanitovlachs in shared win-
ter pastures.

Among Arvanitovlachs, pappaiidma has replaced the original Vlach terms that were occa-
sionally used to describe the toad. For example, in Arvanitovlachs, ympovdarixov (Nizepole,
Geroplatanos) is used exclusively for the frog, and unpovdoxa-pnpdéoxe (Palaiomanina, Stratos
in Acarnania, Kria Vrisi in Pella) / mpdoxa (Margariti) for the tortoise.
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Regarding the dating of the term gappaiidma in Greece, the Arvanitovlachs began to settle
permanently outside Albania and Epirus (e.g. Aetolia-Acarnania, Thessaly, Macedonia) from
the 18™-19" century onwards [161], if not earlier.

8. Zoonyms used exclusively by the Pomaks of Western Thrace

8.1. Ztapunod (stambol), otapmod (stambol. In all Muslim Slavophone areas of Western
Thrace (Greek Thrace).

For detailed distribution, refer to S1 Text (chapter 2.2.6.).

Discussion. Zoonym of unknown etymology, although an origin from the toponym Istanbul
(= Constantinople) may be used as an augmentative adjective in the region; that is, the toad is
the royal frog, because of its girth and size (conceptually similar word to the augmentative zoo-
nyms Satpoyoudve and yovrpddt). Our informants informed us that in Sminthi and the sur-
rounding villages the term oTaumoA is used exclusively for the toad, while the frog retains its
original Slavic zoonym, i.e. Zdba.

8.2. I'wovptvik (yurtnik). Thrace: Sidirokastro Evrou, Mega Dereio = Biiyiik Derbent.

8.3. Mapvik (mamnik). Thrace: Ano Vyrsini, Mega Dereio = Biiyiik Derbent.

8.4. [lanovtovik (papugnik). Thrace: Aimonio = Valkanova. Discussion. Zoonyms of
unknown etymology. The suffix -vik is characteristic of Slavic morphology.

9. Gagauz terminology

9.1. Temél kurbagasi. Thrace: Kleisso.
Discussion. Etymologised by the terms temél (= foundational, meaning very large) and the
Turkish kurbagas: (= frog), i.e. the monumental frog.

Results 2: Ethnographic and linguistic data
1. Traditions related to udder-sucking of livestock

The belief that the common toad sucks the udders of goats, sheep, and cattle, causing the ani-
mals to contract mastitis and die, is prevalent throughout mainland Greece and the Balkans in
general. The ethnic and geographical pervasiveness of this belief is absolute, as it is found
among all the Greek-speakers, Arvanites, Vlachs, and Slavophones of mainland Greece. This
tradition is also common in Albania, where the principal toad zoonym is thithélopé (= cow
sucker). According to these beliefs, the toads either attack animals when they are asleep and
vulnerable, or they jump and cling to their breasts at night when shepherds are resting. Many
also believe that the toad drinks milk directly from the bucket, poisoning humans who con-
sume it, and sometimes jumps into cisterns, rendering the water undrinkable. Many believe
that the toad opens slits in the legs of cattle and sucks the blood that gushes out.

The belief of most of our informants in the above traditions is absolute, and more than a
few stopped talking to the authors of this study when they showed the slightest doubt on the
scientific validity of their claims. Many even swear that they have seen these "parasitic damn
frogs" attacking their flocks. It is important to stress that the common toad is a harmless ani-
mal whose mouth lacks the musculoskeletal system necessary to perform suction on the teats
of livestock. Furthermore, no reptile, bird, or amphibian can digest milk, as they lack the
enzyme lactase.

As for the ultimate origin of these traditions and their chronology, one can only speculate.
The earliest traditions about animals sucking udders date back to Roman times, if not earlier,
and concern birds of the family Caprimulgidae, commonly known as nightjars. Pliny, in his
Natural History, writes the following: "Those called nightjars resemble a large blackbird and
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are nocturnal thieves, being blind during the day. They enter the shepherds’ barns and fly onto
the goats” udders to suck their milk, injuring and ruining them, and goats milked in this way
gradually become blind" (our translation from Pliny’s Latin text [162]). These traditions are
now common throughout Europe, and are especially mirrored in Romance languages (e.g.
chotacabras in Spanish, succiacapre in standard Italian, both meaning goat-sucker).

The beliefs that consider nightjars to be udder-suckers are prevalent throughout Greece,
where these birds are known on the mainland as y16080{1 (goat-tit) and Sv{dotpe (tit-sucker),
while in Crete they are called aryofv{dorpes (goat-suckers) (our observations). These birds do
indeed visit the stables at night, not, of course, to milk the goats, but to feed on the numerous
insects that swarm there.

Based on the above, it is possible that the beliefs surrounding the common nightjar may
have formed the basis for those of the common toad, as both species visit farms and stables at
night. This hypothesis is supported by the fact that in the beliefs about both species, the suck-
ing of the breast brings about the same result-the destruction of the udders and the inability to
produce milk, and ultimately the death of the animal-just as Pliny mentioned. In fact, in some
regions of Greece, the toad is also called a nightjar (y16080{1 = goat-tit) (Results 1: subchapter
6.2.1.2.), and it is considered as its volant relative. The superstitions related to the nightjar as a
goat-sucker are probably older than the corresponding ones for the toad, as they are found
outside the range of this amphibian (e.g. Crete).

The characteristic behaviour of the toad trying to climb the walls of the houses it encounters
by putting its legs above its head may have also played an important role in the spread of these
beliefs, as an imaginative person could interpret that image as the toad searching for udders to
suckle.

A vexing question is why the Cypriots call the skink lizards Ablepharus budaki and Chal-
cides ocellatus as fv{dotpa-pvlaoctipt (= tit-sucker) [99], when the common toad is absent
from their island. Although these species are diurnal, when they are near human dwellings,
they are usually found under large pieces of metal, wood, or other scraps or debris. Stables and
pens provide hiding places as well as plenty of food for these lizards. It is possible that their
presence in stables and their lowly and “chthonic” nature as reptiles led Greek Cypriot farmers
to assume that they were there to suckle their livestock. The frequent presence of many species
of snakes in barns, who are in search of rodents and bird’s eggs, also gave rise to many folk
beliefs claiming that serpents visit such places to drink milk from the buckets. These beliefs are
widespread throughout Greece’s mainland and islands (Davranoglou, L.-R., personal observa-
tion), as well as among the Greek-speakers of South Italy (Vacca, G., personal observation).

Although the folk beliefs that consider the harmless toad as an injurious udder-sucker of
livestock are lost in the depths of time, their presence among the Albanians, the Vlachs, and
the Greeks indicate that the Balkan region was crucial for the development or at least the dis-
semination of these traditions. It is worth mentioning here that in the regions that retain zoo-
nyms from the archaic terms ppvoc and gpodvoc (Andros, Euboea, Pontus), the beliefs that
consider this species as an udder-sucker are entirely absent. In fact, in Andros (among both
Greek-speakers and Arvanites), in Euboea (Kymi and Karystos), as well as Muslim Pontic
speakers (Sitaridou, personal observation), this animal is particularly loved, and it is consid-
ered to be the farmer’s friend as it feeds on pests. In Andros, some refer to it as the “animal of
the Virgin Mary” ({wo tn¢ Ilavayiag). Indeed, in ancient Greece, the common toad was prob-
ably held in some regard, as many personal names were based on it (Results 1: subchapter 1), a
striking example being the beautiful courtesan Phryne, nicknamed as such by the Athenians
because of the bronze-brown colour of her skin [65].

Therefore, the association of the common toad with udder-sucking might represent a later
phenomenon, probably of the Roman period. After all, the Romans already had the associated
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tradition concerning the nightjar [162], and in general held negative perceptions about the
toad [163]. The present study also proposed that the zoonym Bov{a (“titter”, or tit-sucker) was
coined precisely in the period when Roman influence in the Balkans was significant (1°-6™
centuries AD) [48, 49]. These beliefs, together with the change of attitudes towards amphibians
and reptiles, which in early Christianity came to be seen as demonic beings, must have been
responsible for the negative image that the toad acquired, and perhaps for the disappearance of
the “pagan” personal names based on @pdv- and gpoiv-.

2. Confusion between toad zoonyms with those of the tortoise in Vlach and
its linguistic significance

Our informants of Vlach origin often disagreed about whether the term brudsca denoted the
tortoise or the toad. In particular, several conceptual differences were discovered, which are
summarized in Table 1.

Discussion. The conceptual confusion between the frog or toad and the tortoise is fre-
quently found in other languages as well. In Turkish, the tortoise is known as tisbaga [stone-
frog: (das (= stone) + baga (frog or toad))], or kaplumbaga [covered frog or toad: kapli (cover)
+ baga] [164]. In German, the tortoise is called Schildkrite [shielded toad: Schild (= shield) +
Krote (= toad)], while in Romanian it is called broascd-testoasd [frog with shell: broascd (=
frog) + testoasd (= shell)] [164]. Taking the above information into account, together with our
data from the Vlachs, it is clear that the interpretation of the tortoise as a shelled/covered/sad-
dled toad, or the latter as a homeless or naked turtle, evolved independently in many different
peoples. Because of the toad’s plump and rounded appearance, dark brown colour, and short
limbs, it is not difficult for one to imagine it as the homeless or naked relative of the tortoise.

These conceptual differences have caused particular confusion among speakers of Vlach,
with different villages ardently arguing over whether brudsca refers to the tortoise or the toad.
This is also due to the fact that differences in naming are often accompanied by particular
beliefs. For example, in Zagori, according to a local belief among Greek-speakers (probably
influenced by Vlachs), the toad originally had a shell, like other tortoises, but because it fell
into Communion, God cursed it, causing the toad to lose its shell and roam naked for eternity.

The semantic shifts between toad and tortoise (and vice versa) in Vlach may have a particu-
lar complex history, and are inextricably linked to proto-Albanian, a language that may have
been spoken by the Vlachs prior to their Romanisation [5-12]. Although the term brudsca in
its Hellenised form pmpdoxa refers exclusively to the toad, it has been shown here that in
many Vlach populations it denotes the tortoise (Table 1), despite the fact that it originates
from the vulgar Latin term broscus (= frog), which in turn may derive from the ancient Greek
Bpotégyoc [128, 129]. The related Albanian term breshké (Hellenised as pnpéoxAa-punpéoxear),
although also stemming from broscus, refers to the tortoise and not to the frog, the original
meaning of the loan. These semantic differences may be explained if it is hypothesized that
prior to loaning the term broscus from Latin, the proto-Albanian and proto-Vlach lexicon had
already incorporated a term for the frog directly from the ancient Greek Spordyoc, which gave
Vlach brudticu and Albanian bretkosé, both of which mean the frog. Therefore, proto-Albanian
and proto-Vlach loaned frog zoonyms twice in their historical development, once directly
from Greek (Bpdtayoc) and once from Latin (broscus).

The hypothetical double introduction of frog zoonyms in proto-Albanian and proto-Vlach
may have led to several semantic shifts which are mentioned below: (i) when the Greek term
Bpotéyoc first entered proto-Albanian / proto-Vlach as brotak-, its meaning stayed the same
(= frog; evolved into brudticu in Vlach and into bretkosé in Albanian); (ii) when broscus was
loaned from Latin into proto-Albanian and proto-Vlach, its meaning changed to refer to the
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loan (?)
Badtpayog-Bpotdyoc-BpoTokoc —»  broscus
(=frog in ancient Greek) (=frog in vulgar Latin)
first loan second loan
brotak- br(u)osk-
(proto-Albanian / proto-Vlach) (proto-Albanian / proto-Vlach)
=toad
semantic shift in proto-Albanian no semantic shift semantic shift in some Vlachs
(via shelled toad folklore?) in some Vlachs (via shelled toad folklore?)
bretkosé brudticu
(Albanian) (Vlach)
=frog
breshké brudsca/ bréscu brudsca / bruéscu (cu smdru)
(Albanian) (Vlach) (Vlach)
=tortoise =toad =tortoise

\

<_|—> interaction with Greek
pnpdoka

(loan into medieval Greek)
=toad

additional semantic shift

=toad (i.e. naked tortoise)
(Vlach and Greek)

Fig 13. Hypothetical reconstruction of the linguistic and semantic evolution of the ancient Greek zoonym fpordyoc and vulgar Latin broscus in proto-
Albanian and proto-Vlach.

https://doi.org/10.1371/journal.pone.0283136.9013

toad (brudscalbrudsca-breshké) as zoonyms for the frog were already available (brudticu, bret-
kosé); (iii) perhaps through folkloric mediation, the tortoise was independently re-interpreted
as a “shelled toad” in all Albanian populations and also in a subset of Vlachs; (iii) in those
Vlach populations who used brudsca to refer to the tortoise, an additional semantic shift took
place, where the toad was re-interpreted as a naked tortoise, and was therefore given the zoo-
nym brudsca once more; this last shift may have been achieved as a consequence of the Vlachs’
interactions with Greek-speakers who used ympdoxa almost exclusively for the toad. A sum-
mary of this hypothesis is provided in Fig 13.

The significant semantic differences of the zoonym brudsca/brudsca in Vlach are likely a
consequence of the Vlachs’ scattered and highly mobile populations, which prevented dia-
lect levelling from taking place. On the other hand, the Albanians, although originally
nomadic, may have formed settled agricultural populations earlier than the Vlachs, which
enabled dialect levelling to occur, with the zoonym thithélopé arising as the dominant term
for the toad.

It should also be noted that the interpretation of the Greek zoonym Bpotdyoc as a Greek
loan into proto-Albanian (and proto-Vlach) conforms with the current understanding of the
evolution of the proto-Albanian language. Indeed, the zoonym bretkosé can be satisfactorily
interpreted as the result of the following series of transformations:

Bpotéyoc > brotak- > bruotak > bruetak > bretk > bretkosé

Indeed, the transformation *6>uo>ue>e is a typical proto-Albanian development (e.g.
Latin hora > Albanian heré; Latin pomum > Albanian pemé) [9, 120].

A similar process may have taken place with the loan of broscus into proto-Albanian that
resulted in the zoonym breshkeé:

broscus > br(u)oscus > brescus > breshké
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The transformation sk>shk is typical of how proto-Albanian treated Latin loans (and non-
native terms more broadly) e.g. Latin scala > Albanian shkallé; Latin piscis > Albanian peshk;
Latin muscellarius > Albanian mushkéllyer [120].

Furthermore, the frequent transformation *6>>o0a/ua in broscus > bruésca/brudsca in
Vlach is also typical for this language e.g. Latin noctem > Vlach noapte/noapti; Latin coxa >
Vlach coapsd.

3. The toad as a descriptive term for humans and animals

Due to the toad’s perceived ugliness, and also because of its obese-like appearance, toad zoo-
nyms are often used as nicknames. Almost all of the zoonyms of this amphibian are also found
as surnames (which are not mentioned here for privacy reasons). Moreover, the zoonyms of
the toad are used either as pejorative terms to describe a woman’s appearance (e.g. "she’s ugly
as a fovlalunpdoxal{iauma; she looks terrible, she’s like a {1dunma "), but also as a swear word
between women ("you terrible woman, you’re a ynmpdoxe ). Additionally, throughout Aetolia,
the alleged envenomating behaviour of the toad is used as a curse (“may the msdka-bzdka sting
you”).

Furthermore, the size and plump appearance of the toad has inspired a number of meta-
phors and similes, especially those related to heavy eating or sudden weight gain (e.g. "T ate a
lot and I swelled up like a Sod(a; I got fat and I've gained a fov{apixa; I made a fod{a” i.e. I
got a belly).

The zoonyms of Bufo bufo are also used to describe negative emotions, probably due to an
anthropomorphism of the apparent frowning expression of the species, e.g. he/she is sulking
like a Bovla/unpdorol1dumc.

It is also interesting to note that in the city of Volos and in many other places, the toad zoo-
nym pnpdoxa has been transferred to the common monkfish [Lophius piscatorius—otherwise
known as neoxavdpitoa (peskandritsa)], due to its superficial similarity to the amphibian
(Davranoglou & Embirikos, personal observation). The same process has taken place for the
toadfish (family Batrachoididae), which has been named after the amphibian in English, Cata-
lan (gripau), and Spanish (pez sapo).

4. Zoonyms of the green toad (Bufotes viridis)

The second member of the family Bufonidae in Greece is the green toad (Bufotes viridis),
which lacks any zoonym that is specifically dedicated to this species in any region of the coun-
try. Across its distribution in Greece, the zoonyms of the frog are assigned to the green toad.
The following indicative examples are provided: agopdaxic/unapdaxoc (Crete), BoOpakog/
Bodpaxoc/Popraxovdty (Cyprus), Babpaxdis (Mani), papdaxioc (Rhodes), povpdaxidc/
popdaxdic/poptaxAic (Leukada), papdaxdc (Tsakonia), umdxaxac (Attica, Phocis, Thrace,
Pelasgia, Pelion, Granitsa of Ioannina, Meliki Amfilochias, Ilia), ymdunaxag (Kolindros in
Pieria).

The zoogeography of Bufotes viridis may also provide useful information about the way this
animal was named in ancient Greece. The green toad is more drought resistant than the com-
mon toad and is found in areas where the latter is absent (e.g. Cyclades, Dodecanese) [99]. In
these areas the green toad is always masked by the zoonyms of the frog, as shown above. One
would expect that if the Greeks of classical times referred to this species as gpivog, the zoonym
would have survived on these islands. However, only in Andros does the zoonym ¢pivog sur-
vive in the form of povpvdc, where it is used exclusively for the common toad. If one also con-
siders that the term @povoc probably derives from the proto-Indo-European term *berH- (=
brownish), which seems so as it was given as a nickname to the courtesan Phryne to describe
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the dark colour of her skin [65], then it is reasonable to assume that Bufotes viridis, which is
green, was never called this zoonym by the ancient Greeks, as its meaning would not apply to
this species. Therefore, the application of frog zoonyms to Bufotes viridis must be particularly
old.

5. The complex social use of toad zoonyms in Greece

Although the official Greek name of the common toad is the ancient Greek ¢pivog, the present
research has shown that this zoonym is entirely absent in the countryside, where the names of
this species are very diverse-more so than in any other region in Europe (at least), to the
authors’ knowledge. The zoonym ¢pivog is used solely by scientists and some members of the
urban class who are interested in natural history. The artificial resurrection of a zoonym that
was forgotten for almost 2.000 years may explain why it has never gained appeal among the
majority of the country’s population. In fact, of the 7.700 informants of this study, only 17
used the zoonym @pivog, and these were individuals who were part of natural-history enthusi-
ast groups where the term is known. The urban nature of the term @pivog has the effect of
obscuring the “lesser names” of the toad in Greece. This phenomenon originates from the
deeply rustic character of the toad’s zoonyms, and many villagers, upon mentioning a toad
zoonym to urbanised individuals, immediately realise that they are speaking of something that
is not part of the official version of Standard Modern Greek. That is, by merely referring to the
toad with a zoonym other than gpdvog, one reveals their rural origins. One can therefore infer
that the basic characteristic of the Greek communicative sphere is that idiomatic terms, which
are invariably of rural nature, can be tolerated in the restricted environment of a village or a
small town, but may be considered as improper in the broader public sphere. However, even
within rural populations, the most widely used toad zoonyms obscure the minor ones. For
example, an informant said that "X is the correct name of the animal, it is called Y only by the
PAéyor (= Vlachs, in the pejorative sense of the term, meaning an uneducated rural person)",
while some Euboeans who knew the toad as ynpdoxa corrected their neighbours when they
used the “incorrect” term ovpvic.

Based on the above, in Greece, the toad could be classified as a “minority” animal in the
Deleuzeian sense of the devenir minoritaire (i.e. “becoming a minority”) [165], which is a pro-
cess that is not related to numbers, nor does it have a political sense, but refers to concepts that
are radically different from the dominant ones. In the case of the toad, its zoonyms are masked
(i.e. acquire “minority” status) in Standard Modern Greek by the term frog, or even the aca-
demic term gpvvoc. However, the toad becomes a “minority” animal for additional reasons,
which are explained below.

The toad is a “minority species” in the Greek world, as it has remained almost completely
unexplored from an anthropological, ethnozoological, and historical point of view, and for this
reason many of its zoonyms and the beliefs that accompany them are recorded for the first
time in this study. This is due to the fact that research in the above-mentioned fields primarily
examines the interactions of humans with species that play an important role in the agricul-
tural economy. The toad, however, is of no economic interest, as its relationship with humans
is limited to (erroneous) folk beliefs about its harmfulness to livestock and humans (Results 2:
subchapter 1).

Another reason why the common toad is a “minority” animal relates to the fact that it is
completely obscured in the modern Greek written tradition, as it is usually concealed by the
frog. While in northern and western Europe it is the toad that occupies a central role in fairy
tales and folklore (e.g. a toad is kissed by the king’s daughter in a Grimm fairy tale, and a toad
was supposedly dressed and nurtured by witches in the Basque Country [29]), in Greek
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translations of western European fairy tales the toad is invariably replaced by the zoonym
Batpayog, which means frog in Standard Modern Greek.

The principal reason why the toad is a “minority” animal in Greece, is that the majority of
its zoonyms reflect the historical evolution of the varieties of the Greek language, and how they
were in contact with Slavic, Vlach, and Arvanitika (Figs 2, 8A and 8B). Therefore, the toad’s
zoonyms provide evidence for the linguistic and demographic continuities and discontinuities
of Greece. Consequently, the toad is a particularly useful linguistic tool, especially when con-
sidering that mainland Greece lacks a dialect atlas [38], which leaves the distribution and his-
torical evolution of the spoken varieties of Greek and other languages inadequately
documented. This is particularly problematic for linguistic research in the country, as many of
these dialects and languages are vanishing at an alarming pace.

Although the toad’s zoonyms could have been used as an isogloss, this was not possible,
due to the animal’s absence from significant parts of the Greek-speaking area (e.g. most
islands).

6. Concluding remarks

The collective imaginary that perceives the toad as a chthonic animal that is dangerous to both
livestock and humans undoubtedly played a crucial role in the transmission and preservation
of its zoonyms throughout Greece. It is not difficult to imagine the populations of the country-
side-from farmers to transhumant shepherds-recounting their risky (in their imagination)
encounters with this animal, comparing their beliefs, but also its multiple (and often inten-
tionally comical) names. One can also imagine mothers teaching their children to avoid this
toxic animal, using the traditional names of their homeland, which are not included in the offi-
cial language they learned at school.

Having the abovementioned social background in mind, the strongly local character of the
toad’s zoonyms is unsurprising. Indeed, this research highlights the importance of zoonyms as
substrate terms, especially those used for animals of minimal economic importance, such as
reptiles and amphibians, which often escape the attention of the dominant languages, and
therefore resist linguistic substitution. It has been shown here that the examination of a single
species, the common toad, may shed light on historical and demographic processes that took
place throughout Greece from antiquity to the present day, and may be applied for other eth-
nolinguistic groups as well.

Indeed, the findings presented here provide additional evidence for processes that shaped
the evolution of the Greek language itself. Although the country’s standard linguistic literature
[166] considers the Modern Greek language as a direct descendant of the Hellenistic koine, the
present study adds further support to hypotheses suggesting that a more complex scenario
may have taken place. Previous studies have proposed that the spoken varieties of the Greek
language evolved through the mixture of various dialectal varieties of Hellenistic koine, and
other languages [koineization], mainly in Constantinople, but also in areas of linguistic con-
tact [96, 100, 102-104]. These influences varied from region to region, shaping the dialectal
diversity of Greek that is observed today. The data on the humble toad presented here are also
consistent with these observations, as today’s dialectal varieties of Greek retain zoonyms that
can be traced to various historical periods—from classical (povpvic, povpvév, povpvia,
povpvik) and late antiquity (Bovla, povodxia, oaxovda, caxkovTa), to the Migration Period
((auma, unpéoxe) and the contraction of the Roman Empire, the late Middle Ages (aoxov-
Bala, OvOliwna, unlaxa, pnéroiaxog, pmovoviaxds), the huge expansion of transhumant
pastoralism in the 17™ century (umpdoxa), and developments of more recent times (e.g.
PLpPLALWTIAL, YOVTPEOL, BaTpOyoudva, HAOTOPAS).
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Opverall, this research stresses the fundamental importance of exploring and preserving lin-
guistic diversity on a global scale, as it represents an exceptional tool for understanding
humanity’s shared history, to investigate the similarities and differences on how people inter-
acted with their surroundings, and to preserve different ways of meaning that do not conform
to the 21% century Western perspective. In a European context, this is particularly pertinent to
Greece, as it is the continent’s only country that lacks a dialectal atlas. To this end, the authors
of this study have begun recording all of the country’s reptile and amphibian zoonyms, where
both field research and online interviews are crucial (Davranoglou, Embirikos & Strachinis, in
preparation). By showcasing the utility of the toad’s zoonyms in anthropological, ethnozoolo-
gical, historical, and linguistic studies, it is hoped that researchers in these fields will further
explore the potential of zoonyms as substrate terms in their group(s) of study.
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