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Several ancient authors tell a puzzling story of treason to murder Alexander the Great by pre-
senting him with poison or poisonous water carried in a curious vessel — a hoof of a horse,
a mule, or an ass. Porphyry of Tyre, citing Kallimachos and Philo the Paradoxographer, gives
us a reason to believe that the mention of hoof-made vessels was a misinterpretation of horn-
made chalices, or put otherwise, drinking horns. Presuming that the vessel in question indeed
was a drinking horn, we are left with an unusual image — Alexander the Great perished after
drinking the poisonous water from the horn of a hornless animal. We can look into the de-
velopment of this legend and propose its origins by examining mutual features of two distinct
traditions — the Greek legend of the river Styx and its lethal streams and the Indo-Iranian
tradition of several miraculous features of a unicorn’s horn, attested in Iranian, Indian, and
Greek sources. After the survey of relevant sources, we see that the horn from Philo’s story rep-
resented a legendary present of Indian rulers intended to save Alexander the Great from harm.
Various layers of misapprehension transformed the legendary gift into a device contracted to
harm him. This way, the author demonstrates two points: 1) that the story told by Porphyry in
Styg. 375F is a part of an Indo-Iranian tradition about unicorns and their miraculous features;
and 2) that the legend of Alexander’s poisoning represents a transformed and misinterpreted
story of Alexander’s grandest gift.

Keywords: the river Styx, unicorn, royal gift, Indo-Iranian traditions, Alexander the Great,
paradoxography.

Among the sources for the death of Alexander the Great, it is possible to find a few
versions of a peculiar episode related to the poisoning of the famous ruler. To assassinate
Alexander, one of his generals! presented him with poison or poisonous water, transport-
ed in the hoof of an animal from the genus Equus. Several authors give similar accounts
of this plot, with minor variations. According to Arrian (Anab. 7. 27. 1), Alexander was
presented with an unknown concoction, simply called gd&ppaxov, that was transported in
the hoof of a mule or a hinny (fjpuévov 6mAn). Plutarch (Alex. 77) explains that the potion
was, in fact, the water from a rock near Arcadian Nonacris (00wp eivat ... &nod métpag
TvoG év Nwvakpid obong), carried in the hoof of an ass (6vov xnAr}). Other sources indi-

* The contents of this paper were presented during the Spring Seminar in Indo-European Linguistics
2022, organized by DIEUS — Society of Indo-European Scholars in Serbia. The realization of this research was
financially supported by the Ministry of Education, Science and Technological Development of Republic of
Serbia (No. 451-03-68/2022-14/200163).

1 According to Arrian, aided by Aristotle himself (Arr. Anab. 7. 27. 1).
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cate that the water from this place could be nothing more than the Styx river (Hdt. 6. 74).
According to Pausanias’ version of this story (8. 18. 6), the assassin gave Alexander water
from the Styx (10 U0wp TAG XTVYOG) in the hoof of a horse (6mAT tmov).

Readers of this story may be perplexed by the two main elements of the plot against
Alexander’s life, namely the odd choice of poison and the unexpected vessel. These are,
however, completely understandable if one has in mind the set of stories surrounding
the waters of Styx and their fatal effects. Hesiod writes that gods pledged their oaths on
the streams of Styx (Hes. Theog. 383-403), and Herodotus adds that men did the same
(Hdt. 6. 74). Pausanias explains that Styx is poisonous for men and animals alike, adding
that this liquid cuts through vessels of any material (Paus. 8. 18. 4-5). Within their ac-
counts of Alexander’s assassination, Plutarch and Pseudo-Callisthenes note that the hoof
was chosen as the only type of vessel able to carry the waters of Styx, seeing that the river
destroys every other material (Plut. Alex. 77; Ps. Callisth. 3. 31). There is, however, another
testimony, unrelated to the murder of Alexander and preserved in a less studied source. In
fragment 374 of his work On the River Styx, Porphyry of Tyre quotes Hdt. 6. 74. as an illus-
tration of the river’s extraordinary importance. Within the same fragment, Porphyry cites
Kallimachos” work On Nymphs, where the author mentions that the river from Arcadian
Nonacris cuts through vessels of every material, except for those which are kepdtiva. For
now, the various stories of Styx and the optimal choice of container seem to coincide with
the murderous plans of Alexander’s generals.

However, among further fragments of Porphyry’s work On the River Styx, one unex-
pectedly finds an unusual anecdote from the life of Alexander the Great and his generals.
The reader should not be confused by Porphyry’s decision to include this episode in a
work that, in all other respects, appears to be a Homeric interpretive essay; the streams
of Styx and their fantastic features are an important component of both On the River Styx
and the following anecdote:

"Ene1dr) mept 1od Zruyog 18atog 6 Aoyog éoti, Snh@oai oot fovlopat kat ETépav ioTopiav mept
100 avtod. Oilwv ydp 6 Hpakhewtng év 1@ IIpog Nopewy mept Bavpaciov év Xkvbaig gnotv
6voug yiyveoOal képata Exovtag, Tadta 8¢ Ta Képata Svvachat TodTo TO BOwp Stapépely-
kai AAeEavOpw @ Makedovt evexBijvan 1TI0 ZwTATPOL KEPAG TOLOUTO, O Kal dvatedivat €v
Aehgoig, £’ oD kai émyeypagOal- (Porph. Styg. 375F).

“Since we are already discussing the waters of Styx, I would like to tell you another story
about it. In his work To Nymphis, on wonders, Philo of Heraclea relates that among the
Scythians, there are asses growing horns, and that these horns can carry the water of Styx.
Such a horn, says Philo, was Sopater’s gift to Alexander, who later dedicated it in Delphi,
having inscribed the following words”*

This fragment represents an almost identical twin to a story preserved in Aelian’s
On the Nature of Animals. When viewed together, Aelian’s and Porphyry’s tales create a

2 In their 2011 research, Adrienne Mayor and Antoinette Hayes give a comprehensive survey of avail-
able sources on Alexander’s poisoning, particularly focusing on the stories featuring the river Styx. The
authors go into great detail in their attempt to explain and examine a variety of factors contributing to the
potential lethal traits of Styx (see esp. Mayor, Hayes 2011, 11-13).

3 The work is cited according to the Smith 1993 edition.

4 All translations mine.
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more comprehensive image of the legend behind the story of Alexander’s gift. The Aelian’s
version should be given in its entirety, as it describes the episode in more detail and sheds
light on several obscure elements of Porphyry’s quotation.

‘Ev 1] ZkvBia yij yivovtat dvol kepao@opol, kal otéyel T képata €keiva 10 VOwp TO
Apkadikov TO kalovpevov Tiig Ztuyog: td 8¢ EAa dyyeia Stakdmtel TavTa, K&V f) oLdnpov
TETOMUEVA. TOVTWV TOL TOV KePATwV £V D10 TwTdtpov Kopodivai gaoty AheEdvdpw @
Makedovy, kai éxeivov muvBavopal Bavpdoavta ¢¢ Aedpovg dvddnua dvabeivat @ TTuBiw
T0 Képag, kal boypdyal tadta- (Ael. NA 10. 40).

“In the land of Scythia, there are horn-bearing asses, and these horns convey the Arcadian
water, called the water of Styx. These streams cut through every other vessel, even those
made of iron. They say that Sopater gave one of these horns to Alexander the Great. I hear
that Alexander, amazed by such a gift, dedicated the horn to Pythian Apollo in Delphi, hav-

ing added the following verses”>

After seeing the two versions, it is possible to notice their subtle differences and
specify the central elements of the story. Porphyry of Tyre makes clear that his source
for this episode is Philo of Heraclea, while Aelian does not mention any predecessors.
Unlike Porphyry, he explains the unusual power of the horns, giving a brief account of
their capability to carry an otherwise uncontainable liquid. This explanation provides the
reader with the missing link between the horns and the water, which is implied but not
further expounded upon by Porphyry’s remarks. When he writes that the horns can tovto
70 DOwp Sragépery, it is not entirely clear what kind of Siagéperv the author had in mind.
By virtue of connecting the two versions, one is presented with a complete picture — the
Scythians own a unique breed of asses with wondrous horns. These horns were the only
vessels capable of holding the streams of Styx. Alexander was gifted such a horn by Sopa-
ter, later dedicating it to Apollo in Delphi. This episode is preserved by Philo of Heraclea
in his work on wonders, dedicated to Nymphis.

Having marked the narrative skeleton of this legend, one can begin discussing its
individual elements. First of all, it is important to address the sources of the story of the
horned asses and Alexander the Great. As previously mentioned, and according to his
usual modus operandi, Porphyry names his source. This time, the source is Philo of Hera-
clea, also known as Philo the Paradoxographer (Runia 1994, 1), an author from the third
century BC. Aelian does not mention Philo in NA 10. 40, but he does quote him in chapter
12. 34 of the same work as a source of a story of a rooster who loved the king Nicomedes’
chalice bearer. On account of this, it is possible to conclude that Aelian knew and used
the works of Philo the Paradoxographer. This also signifies that both versions of the story
of the Scythian asses stem from Philo’s work on miracles. The addressee of this work is
Nymphis of Heraclea, a historian from the fourth century BC. He was the author of a volu-
minous work dedicated to Alexander, Diadochi, and Epigoni (Suda, s. v. NOp@1g). Because
of this, it is possible to suggest that the quoted part of Philo’s work was thematically con-
nected to Nymphis and his opus. One might even propose that the story of Alexander’s

> The inscriptions in Porphyry’s and Aelian’s versions are identical. The author has chosen not to quote
them, seeing that they do not add any value to the understanding of the episode.
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gift was more closely related to the work of Nymphis and that it was quoted, retold, or
disputed by Philo. This is, however, impossible to prove.®

When it comes to the mention of the wondrous asses, it is important to address the
following aspects of their description. First of all, the existence of horns is especially em-
phasized, seeing that growing horns is not a common trait of asses and similar animals.
Apart from that, the two versions either collectively mention the asses and horns in the
plural or a single horn when referring to a specific horn, which is Alexander’s gift. This
does not help the reader conclude how many horns each ass had, as several asses are
bound to have several horns. Based exclusively on the use of grammatical numbers in the
case of horns and asses, one might say that it is equally probable that each ass grew one
horn as it is that it grew two or more. The magical ability of these horns to contain the
waters of Styx seemingly does not shed light on the question of horns and their numbers;
when an animal possesses an atypical part of the body, it is not uncommon for this part to
be attributed to magical properties. There are two more indicators of the horns’ outstand-
ing status. The fact that a horn was gifted to Alexander by one of his generals (Heckel
2021, s. v. Sopater) implies that it was to be considered a great honor. The two versions
agree that Alexander dedicated the horn to Apollo in Delphi, making the horn an even
more extraordinary item worthy of the god himself.

Legends of unusual features and abilities of horns are characteristic of various stories
of unicorns. These tales can be found within two branches of unicorn-centered traditions
(Panaino 2001, 154). The first section involves a complex of legends about a seduced uni-
corn. This motif is frequent in Hinduistic, Jainistic, and Buddhistic literature (Tagliatesta
2007, 177). The Indian versions (Mbh. 3. 33. 110-113; R. 1. 8-10) and the Tocharian vari-
ant (Pinault 2015, 197-200) present the reader with a story of a young ascetic with a horn
on his forehead.” The ascetic may be the son of an antelope or a similar animal that gave
birth to a horned child after accidentally swallowing the seed of a fully human ascetic. The
ascetic rears his unicorn son in his hermitage, far from society’s temptations, until a disas-
ter strikes a local city or realm. The catastrophe could be a drought, hunger, or a similar
consequence of a god’s punishment (Panaino 2001, 151). To end their suffering, the local
community sends one or several girls to seduce the virtuous young ascetic.® Despite his
father’s warnings, the unicorn boy does not succeed in resisting the girl, and after their
coupling, the rain begins falling once again. It is not hard to understand the connection
between the young unicorn’s ascetical activities and the drought in the realm. Religious
austerity and severe penance (Skt. tapas-) can lead an ascetic to accumulate an amount
of energy similar to divine power. If this is the case, the gods can strive to diminish the
ascetic’s powers by presenting him with great temptation, especially in the form of an
apsaras (Skt. apsaras-). If he succumbs to the temptation, the ascetic loses a portion of his
powers and is no longer a threat to the gods (Puhvel 1987, 72-75). When it comes to the

6 Unlike Aelian, Porphyry is not mentioned by Mayor and Hayes. This omission prevented the authors
from identifying Philo of Heraclea (and possibly even Nymphis) as the original source of the story, contrib-
uting to their conclusion that the relationship between Aelian’s report and the poisoning plot is not known
(Mayor, Hayes 2011, 5).

7 For a concise overview of Indian unicorn traditions and their later influences, see Buitenen 1975,
188-193.

8 The seduction scheme can result in the royal marriage of the ascetic and the local king’s daughter.
This can be seen in the Rsyasrmga story from the Forest Book of Mahabharata and in R. 1. 8-9.

272 Philologia Classica. 2022. Vol. 17. Fasc. 2



horned ascetic, it is possible to interpret the draught as a part of a god’s device® to diminish
the unicorn’s tapas-induced powers. The seductress’ mission is, therefore, to transform the
potential of the boy’s tapas, which can also be understood as a symbol of heat and drought,
into desire and fertility (Skt. kama-), embodied in the rain. One should also consider the
phallic symbolism of the ascetic’s horn (Panaino 2001, 153; Tagliatesta 2007, 177).

The other branch of the unicorn tradition is centered around the wondrous features
of the animal’s horn. Philo the Paradoxographer’s story about horned asses is set in Scyth-
ia. Although the author of this research is not familiar with potential Scythian versions
of this legend, it is possible to look into two other Iranian varieties of the unicorn story,
where the motif of a unicorn with healing abilities has a prominent place (Panaino 2001,
157).1% The Bundahisn gives an extraordinarily detailed description of the primeval ass,
standing in the waters of the Vourukasa sea. The animal possesses many atypical body
parts, such as three legs, nine testicles, three pairs of eyes, and a single horn on its fore-
head. Different actions of the ass cause various changes in the waters of Vourukasa. For
example, its braying causes all the good sea creatures to conceive and the evil ones to lose
their unborn. Likewise, its urine purges the waters of Vourukasa from the taint of Angra
Mainyu’s creatures (Bd. 24. 10-21). Yasna Haptanghaiti also mentions an ass standing in
the water of Vourukasa (Yasna 42. 4). It is explicitly stated that the ass is pious and an ob-
ject of worship (aSaUUaNem;yazamaldE).!!

Regarding Indian traditions of the qualities of the unicorn’s horn, various sources
describe a picture similar to the Iranian one. Ctesias of Cnidus reveals copious details
related to the appearance and qualities of Indian unicorns, including the powers of their
horns. Ctesias’ unicorn is a wild ass whose horn can be used as a drinking cup. Such a cup
protects the imbiber from epileptic fits. When mixed with any kind of drink, the filings
of these horns also serve as protection against poisonous concoctions (Ctes. Ind. 45F).!?
Ctesias’ accounts of Indian horned asses should be considered reliable testimonies of this
tradition; as a member of the court of Artaxerxes II Mnemon, Ctesias was undoubtedly
in a favorable position to gather more or less first-hand information on various matters
pertaining to Iranian or Indian lore (Panaino 2001, 157).!* Other authors relate a similar
story. In the Life of Apollonius of Tiana, Philostratus describes Indian wild asses, whose
horns, when used as drinking vessels, protect the imbiber from various dangers, including
poisoning. Philostratus notes that this kind of drinking vessel is a royal privilege (Philostr.
VA.3.2). Aelian, as it seems, summarizes several versions of this description, mention-
ing Indian horses and asses whose horns are used as protection against poisoning (Ael.
NA 3. 41).15 After this short survey of Graeco-Roman sources, it is reasonable to look for

° Indra’s device, to be more specific (Puhvel 1987, 73-74).

10 Two illustrations from the Great Mongolian Shahnameh feature Iskandar fighting the Abyssinian
monster Habash, which is represented as a unicorn (Ettinghausen 1950, 261).

' Transliteration according to the Geldner 1896 edition.

12 kepag 8¢ Eovoty &V T PETWTY. .. TOD Y&p TOLOVTOV Képatog TO piviopa didotatl év ToTd: Kal EoTt
QLAAKTHPLOV Bavacipwy Qappakwy... ¢k ToOTWV of MOVTEG (KATAOKEVALOVGL YAp EKTIWUATA) CTIACHED,
@aci, oo AapPdvovtat, ovte T iepd voow.

13 For a more detailed discussion of Ctesias’ sources, see Nichols 2011, 21-22.

14 00 yap olte voofjoat TV fuépav ékeivny 6 &’ avtod mav odte &v Tpwbeig dlyfoat Tupog Te
Ste€eABetv av kal und’ &v @appaxolg aAdvar omoca émi kakd mivetat, facthéwy 68 TO Ekmwua eival kal
Baothel povw dveiobat Ty Bnpav.

15 &l 116 &g avtd gupdrotl dppakov Bavatngdpov, 6 Twv, 008V EmBovAl| Aumroet avTov- otke yap
dpovTiptov Tod kakod TO képag kal Tod inmov kai Tod dvou elvat.
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examples of this tradition within a more original setting. In the hymns of Atharvaveda,
there is a mention of a horned antelope with healing abilities (AV 3. 7). The antelope’s horn
is referred to as a cure (Skt. bhesaja-), and it is used to dispel a disease (Skt. ksetriya-).

The overview of these sources points to common elements of unicorn-centered legends
in Indo-Iranian traditions. Both Atharvaveda and Bundahisn give prominence to the image
of a taint-cleansing unicorn. The description of a three-legged animal with nine testicles and
a horn can be seen as an image of accentuated virility (Panaino 2001, 173), which is also an
important feature of the legend of the seduced unicorn-ascetic. In both branches of the story,
the unicorn is associated with water, whether the waters belong to the Vourukasa sea or the
rain caused by the coupling of the ascetic with the local girl. This comparison sheds light on
Philo’s story of Scythian asses and their extraordinary abilities. Although the preserved ver-
sions do not accentuate any other qualities of these animals, they possess horns able to annul
the fatal abilities of the waters of Styx. Apart from that, the story only superficially seems to
revolve around Alexander the Great when it focuses on the horn and its powers.

Due to several elements of Philo’s story and their counterparts in Indian and Iranian
legends, it is possible to agree that the episode retold by Porphyry and Aelian represents a
fragment of Indo-Iranian tradition, specifically of the second branch, related to the healing
abilities of unicorns’ horns. To justify this conclusion, it is useful to survey the principal
parallels. Both the story of Alexander’s gift and the Indo-Iranian traditions are related to the
horns of a normally hornless animal. In the Indo-Iranian versions, it is clear that the animal
grows only one horn, while this is not explicitly mentioned in either variant of Philo’s story.
Indo-Iranian horns can neutralize poison or taint from liquid, whatever it may be. Alexan-
der’s gift is exceptional for its immunity to the destructive power of Styx. Lastly, it is crucial
to note that the horns were gifted to the kings in the Indian version of the story. In Philos
anecdote, the horn was a royal gift, worthy not only of Alexander but of Apollo himself.

Having proven that the episode with Alexander’s gift is rooted in the Indo-Iranian
unicorn complex, one is left with the question of this story’s relation to the accounts of
Alexander’s strange poisoning. It is possible to suggest a sketch of the merging and trans-
formation of several already mentioned elements into a story of Alexander’s poisoning.
In the Greco-Roman version, the poison or poisonous water from the unicorn story was
equated with the water of Styx as a legendary source of powerful and destructive liquid.
This way, since the account of Alexander’s gift does not mention that the vessel in question
can negate the effect of poison, the act of gifting a horn connected to a lethal liquid could
be understood only as an attempt on the ruler’s life. Furthermore, the storyline compels
anyone who loses track of the horn’s healing features to see it as an assassination plot since
it is obvious that the only reason to gift the one object able to carry the fatal water could be
to transport the very water to the victim. The horns may have transformed into hooves as
a result of the rationalizing tendencies of some authors; given that the mentioned animals
do not grow horns, it was reasonable to suppose that the vessels were made of hooves.
This could have been helped by the fact that the words kepdtivog, képag, or cornu can be
misunderstood as referring to hooves (Longus 2. 28; Cato Agr. 72). This way, a horn that
protects the imbiber from poisoning becomes a hoof-vessel carrying the venom.!¢ Finally,

16 Using hooves as drinking vessels in this context should not be confused with tales belonging to the
ATU Folktale type 450: Brother and Sister, which sometimes feature hoofprints left in the soil. A parched
child avoids several sets of hoofprints until finally giving in to its thirst and transforming into the animal
that left the hoofprint. It is obvious that the hooves mentioned in these tales are not severed animal limbs
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it is obvious that the vessel represents a royal gift in both the Indian variants and the
episode with Alexander. It is possible that this detail was the original motivation for the
story of Alexander and the horn — an attempt to equate Alexander and his status with, for
example, Indian kings of legend. !’

Lastly, what remains is to accentuate the two central points of this paper. In the first
place, the story told by Philo the Paradoxographer and preserved by Porphyry of Tyre
and Aelian can be nothing but an example of Indo-Iranian unicorn tradition, namely the
branch focusing on the unique features of the horn. This is easily proven by comparing
the exclusive status of the horn gifted to Alexander and its ability to overcome the destruc-
tive power of Styx with the elements of Indo-Iranian lore, most notably the power of the
unicorn’s horn to neutralize the venom and protect from disease, as well as its reputation
as a royal gift. Furthermore, the stories of Alexander’s poisoning can be proven to stem
from the story of Alexander’s gift, similar to the one told by Philo. Through several tiers of
misinterpretation, the legend of a vessel given to Alexander with the intention of protect-
ing him from harm became a device contrived to murder him.
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HekoTopble aHTVYHbIC aBTOPBI IEPEAIOT 3arafIoYHYI0 ICTOPHIO O IOIIBITKE YOUTDh AJIeKCaHT-
pa MakeIOHCKOTO MOCPECTBOM fJja MV AJOBUTOI BOJbI, HAXOAAIENCA B CTPAaHHOM COCY-
Iie — B KOIIbITe KOH:A, Myna mmn ocna. Lntupys Kanmumaxa u @unona [Tapagokcorpada,
IMop¢upuit Tupckuit gaeT MOBOJ IOBEPUTD, YTO YIIOMUHAHME COCYHOB, M3TOTOB/ICHHBIX 13
KOIIBIT, SIB/LIETCA HeIIPaBIJIbHBIM TOJIKOBaHUEM Yalll, CeTAHHBIX Y3 POra, WIN, MHBIMU CJI0-
BaMU, POroB JyIA NuThbA. [Iperonaras, 9To cOCyHl, 0 KOTOPOM UJIET pedb, NefICTBUTEIBHO
ObIT pOroM 1A IUTh, IOTy4aeM HeOOBIYHYIO KapTUHY: AJIEKCAaHAP CKOHYAJICH, BBIINB ANO0-
BUTOII BOABI 3 pOTa >KMBOTHOTO, IMIIEHHOTO POroB. MO>KHO ITPOC/IEANTb pasBUTHE ITOM
JIET€H[bI V1 HOTAZIaThCs O ee MPOUCKXOXKAEHNM, U3Y4UB O0LIMe YePThI ABYX PasIMIHBIX Tpa-
punumit. 9To rpedeckas nereHaa o peke CTUKC M ee CMEPTOHOCHOI BOJe U MHIOMPAHCKAs
TpaiuLIMA O Yy[eCHBIX CBOJICTBAX poOra efUHOPOra, 3aCBUIETE/IbCTBOBAHHAA B MPAHCKIX,
VHIVMIICKUX U IPeYeCKUX MCTOYHMKAX. VI3y4nB peleBaHTHBIE TEKCTDI, Mbl 3aK/II049aeM, YTO
por u3 ucropun OunoHa NMpencTaBIsAa cob0l JereHAaPHBIIl Jap MHAMICKNX IIpaBUTeNIel,
IpefHa3HAYEHHBII I cnacenus AnekcaHipa MaKeJOHCKOTO OT pa3HOTrO POJia ONACHOCTEN.
IMocnenoBaTenbHOE MCKaXKeHIe MTPeBPATUIO CKa30uHbIIl «obeper» B opynue youiictea. AB-
TOP CTaThM JOKAa3bIBAET, TAKUM 00pa3oM, iBa Teauca: 1) ucropus, pacckasanHas Ilopupu-
eM B Styg. 375E AB/seTcA 4acTbio MHJOMPAHCKON TPaJYLUY O efYIHOPOTaX U UX 4yfIeCHBIX
CBOJICTBAX; 1 2) leTeHfia 06 OTpaBIeHNM IPeACTaBsieT cOO60I TpaHCHOPMIPOBAHHYIO I He-
BEpPHO MICTOJIKOBAHHYIO MCTOPUIO O IIOJHECEHHOM LIapI0 CIIACUTEIbHOM Jiape.

Kntouesvte cnosa: pexa CTUKC, eIMHOPOT, LAPCKUIL Jlap, MHAOMPAHCKasA Tpagyuums, AJlex-
caHfp MakemoHCKuii, mapagokcorpadus.

Received: 26.06.2022
Accepted: 27.09.2022
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