
В 2020 г. была инициирована новая серия монографий 
«Археометрия Причерноморья», посвященная разработке 
и применению естественно-научных методов для изучения 
древних предметов, найденных в Понтийском регионе.
К настоящему времени вышли в свет первые шесть выпусков.
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ПОСЛЕДНЕЕ ЗОЛОТО 
БОСПОРА:

М.А. АБРАМЗОН, С.И. БЕЗУГЛОВ, 
О.Л. ГУНЧИНА, И.А. САПРЫКИНА, 
Т.Н. СМЕКАЛОВА, Э.Р. УСТАЕВА

АРХЕОМЕТРИЯ ПРИЧЕРНОМОРЬЯ

КЛАДЫ СТАТЕРОВ III В. Н.Э. 
ИЗ ПОСЕЛЕНИЯ ВОЛНА 1
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THE LAST GOLD OF THE BOSPORUS: 
THE THIRD-CENTURY AD HOARDS 
OF STATERS FROM VOLNA 1 SETTLEMENT

M.G. ABRAMZON, S.I. BEZUGLOV, O.L. GUNCHINA, 
I.A. SAPRYKINA, T.N. SMEKALOVA, E.R. USTAEVA

The book is a publication of two hoards of the third century AD Bosporan 
electrum staters found in the ancient settlement of Volna 1 (the Taman 
Peninsula) in 2013–2014. Both treasures were concealed during the barbarian 
raids accompanied by the destruction of the settlement: the first one 
in AD 205/206, the other in 232/233. The alloy of all the above staters 
was studied by XRF-analysis. The research of the Volna hoards yielded new 
data on the composition of gold alloys used at the Panticapaeum mint in the 
period under consideration. The hoards indicate the fall of the Bosporan gold 
stater in this time. The XRF-analyses show that while most staters of the first 
hoard still contain about 50% gold, the latest one contains less 37% gold. 
The second Volna hoard clearly reflects the process of catastrophic devalua-
tion of the stater under Cotys III, whose electrum coins containing about 20% 
gold quickly lose their gold content and become silver and then billon coins 
by the end of his reign. Both hoards are of exceptional interest for study 
of the currency, economic and political situation in the Bosporus in the first 
third of the third century AD. 
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ПОСЛЕДНЕЕ СЕРЕБРО 
БОСПОРА:

М.Г. АБРАМЗОН, Ю.Ю. ЕФИМОВА, 
Н.В. КОПЦЕВА, И.А. САПРЫКИНА, 
Т.Н. СМЕКАЛОВА

АРХЕОМЕТРИЯ ПРИЧЕРНОМОРЬЯ 4

MIKHAIL G. ABRAMZON, YULIYA YU. EFIMOVA, NATALIA V. KOPTSEVA, 
IRINA A. SAPRYKINA, TATYANA N. SMEKALOVA

МУЛЬТИАНАЛИТИЧЕСКИЙ ПОДХОД 
К ИССЛЕДОВАНИЮ БОСПОРСКОЙ 
СЕРЕБРЯНОЙ ЧЕКАНКИ ΙΙΙ В. Н.Э.

THE LAST SILVER OF THE BOSPORUS:
MULTIANALYTIC APPROACH 
FOR STUDYING THE THIRD–CENTURY AD 
BOSPORAN SILVER COINAGE

The book presents the results of multi-analytical studying the third–century AD 
Bosporan silver coinage. For the first time, the metal of Bosporan staters 
is analyzed using a complex of methods as following: XRF, X–ray spectral 
microanalysis (EPMA), focused scanning electron microscopy 
(FIB–FESEM–EDX; SEM–EDX), electron microprobe analysis (EMPA), 
metallography, neutron resonance capture analysis (NRCA), neutron 
diffraction, MC–ICP–MS method of analysis of the isotopic composition 
of Pb in silver, etc. The new data provide a good picture of devaluation 
of the Bosporan stater, the technology of silver surface enrichment 
of billon coins, silvering of copper-alloy staters, possible ore sources 
of silver for the Late Bosporus, and other aspects of the Bosporan coin 
production at the time under consideration.
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МОНЕТНЫЕ 
СПЛАВЫ 
КЕРКИНИТИДЫ

АРХЕОМЕТРИЯ ПРИЧЕРНОМОРЬЯ 2

COIN ALLOYS 
OF KERKINITIS
The composition of Kerkinitis coins has been measured with X-ray 
fluorescence spectroscopy for the first time.  This non-destructive 
method determined the alloys of coins from the Yevpatoriya Museum 
of Local Lore.  Even the earliest coins, which were cast, were studied.  
Antimony (Sb) has now been identified in the alloy of bronze 
arrow-coins.  This rare alloy is associated with “migrating” Scythian 
masters; their “basic” type of arrowheads have been found at Berezan, 
at Olbia, in the region of Seversky Donets, the Middle Dnieper, and also 
in the vicinity of Istria, Gorgippia and Kerkinitis.  These masters 
probably cast coins in the form of arrowheads in many ancient cities 
of the northwestern Black Sea, including Kerkinitis; the antimony 
bronze alloy is similar to the alloy of real arrowheads.  This scientific 
study of alloys has enriched the traditional numismatic analysis of 
Kerkinitis coins by providing a new parameter for distinguishing coins.  
It has yielded new results about the development of early coinage 
at Kerkinitis, and has revealed relations between ancient Greeks and the 
indigenous population in the region of the western Black Sea.

В.А. КУТАЙСОВ, Т.Н. СМЕКАЛОВА, 
Л.И. ДУБИНИНА, Ю.Б. ГУБАНОВ, 
А.В. КУЛИКОВ, С.К. ФРИДРИХСОН, 
А.Н. ГАВРИЛЮК

V.A. KUTAISOV, T.N. SMEKALOVA, L.I. DUBININA, Yu.B. GUBANOV, 
A.V. KULIKOV, S.K. FRIDRIKHSON, A.N. GAVRILYUK
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М.Г. АБРАМЗОН, А.М. НОВИЧИХИН,
И.А. САПРЫКИНА, Т.Н. СМЕКАЛОВА

АРХЕОМЕТРИЯ ПРИЧЕРНОМОРЬЯ 5

MIKHAIL G. ABRAMZON, ANDREY M. NOVICHIKHIN,
IRINA A. SAPRYKINA, TATIANA N. SMEKALOVA

The book is a publication of a significant hoard of the first century BC Bosporan billon 
didrachmas discovered in the village of Fontalovskaya, the Krasnodar Territory, in 1963 
(IGCH 1143 = CH XI 137). This unique homogeneous assemblage contains exclusively 
coins of the senior silver denomination of the Bosporan coin system of the Mithridatic 
period. Despite the fact that the didrachms bear the names of Panticapaeum, Phanagoria, 
and Gorgippia, they were all struck at the mint of Panticapaeum, partly from common 
obverse dies. Since the alloy of Bosporan silver coins of this time has not been practically 
analyzed until now, the XRF analysis of 480 didrachms opens up broad prospects for 
studying the metallurgy of silver coinage and the sources of the metal, as well as the 
economy and currency of the Bosporus under Mithradates VI. The study of the coinage  
of didrachms in the light of the archaeological and historical context allows authors  
to believe this coinage was associated with the First Mithradatic War (89–85 BC)  
and it was intended to pay the Mithradates VI’s mercenaries.

КЛАД БОСПОРСКИХ ДИДРАХМ 
ИЗ СТАНИЦЫ ФОНТАЛОВСКАЯ  
(IGCH 1143):
ЖАЛОВАНИЕ НАЕМНИКОВ ЭПОХИ  
МИТРИДАТОВЫХ ВОЙН?

A HOARD OF BOSPORAN  
DIDRACHMS FROM THE VILLAGE 
OF FONTALOVSKAYA (IGCH 1143): 
THE MITHRADATIC WARS TIME  
MERCENARIES’ SALARY?
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СОСТАВ СПЛАВА 
СЕРЕБРЯНЫХ МОНЕТ 
АЛЕКСАНДРА 
МАКЕДОНСКОГО

Ю.Л. ДЮКОВ, Т.Н. СМЕКАЛОВА, 
Н.М. ВЕЧЕРУХИН

АРХЕОМЕТРИЯ ПРИЧЕРНОМОРЬЯ

ИЗ СОБРАНИЯ ГОСУДАРСТВЕННОГО ЭРМИТАЖА 

3

ALLOYS WITHIN
THE SILVER COINS 
OF ALEXANDER III OF MACEDON

YU.L. DYUKOV, T.N. SMEKALOVA, N.M. VECHERUKHIN

Alexander III of Macedon introduced a uniform mintage of gold, silver 
and bronze coins throughout his vast empire. There were about 24 official 
mints within the area of his possessions. Alexander’s imperial coins from 
these mints differ only in their presence of symbols, marks, emblems, 
letter abbreviations, monograms or complete names on the reverse; 
these markings can allow the sites and dates of different issues to be 
determined. This book presents a study of Alexander’s coins in the collection 
of the State Hermitage Museum; it suggests an attribution of those coins 
to particular mints and establishes the chronological order of the issues. 
X-ray fluorescence spectroscopy revealed the elemental composition of the alloys 
in Alexander the Great’s silver coins; this technique was helpful for determining 
geographical and chronological differences in the composition of those alloys.
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IN THE COLLECTION OF THE STATE HERMITAGE MUSEUM
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Т.Н. СМЕКАЛОВА, Н.Л. ДЕМИДЕНКО, 
Л.И. ДУБИНИНА, А.Н. ГАВРИЛЮК

АРХЕОМЕТРИЯ ПРИЧЕРНОМОРЬЯ 6

TATIANA N. SMEKALOVA, NATALIA L. DEMIDENKO, 
LUYDMILA I. DUBININA AND ANDREI N. GAVRILUYK

 The book continues the series “Archeometry of the Black Sea Region”, launched in 2020, dedicated to the natural scientific 
methods of studying archaeological finds. This issue presents the results of X-ray fluorescence analysis of the composition 
of alloys of the two largest collections of coins of ancient Chersonesos — the State Historical and Archaeological Museum- 
Reserve “Tauric Chersonesos” and the Yevpatoria Museum of Local Lore. In total, about a thousand coins were studied, 
which, together with the 400 coins previously examined from the State Hermitage Museum, constitutes a solid basis 
for conclusions. This work analyzes the data obtained for coins of independent Chersonesos, that is, from the emergence 
of coinage at the beginning of the 4th century BC to the Diophantos wars at the end of the 2nd century BC. For the first time 
it was determined that large dichalkes were minted from a special coin alloy — two-component high-tin bronze during the 
period of economic prosperity of Chersonesos in the second half of the 4th — 3rd century BC. These coins served as the 
financial basis for important transformations in the near and distant chora: creation of land division system of vineyards 
and territorial expansion of Chersonesos into North-West Taurica. Only in the 3rd century BC, during the period of an 
unprecedented consolidation of land holdings and the transformation of the wine production into a commodity industry, 
the minting of large silver coins of full metal value begins. This was needed for large financial transactions and in interna-
tional trade. Crisis in the minting of Chersonesos at the end of the 2nd century BC touched silver drachmas, the overwhelm-
ing majority of which are minted from a low-grade silver alloy, in which copper is more than a third of the composition. 
Coins, thus, turned from full-weight to conditional money. The rare use of such alloys as brass (copper and zinc) in Cher-
sonesos coinage may indicate the weak influence of Rome on the organization of town’s minting. Chersonesos was supplied 
with ordinary bronze, to which a large amount of lead was added to reduce the cost and facilitate the minting of small 
denominations. This tradition has received the broadest continuation in the Byzantine Cherson. A special publication 
will be devoted to this subject a in the next issue of this series.

ПО МАТЕРИАЛАМ МУЗЕЯ-ЗАПОВЕДНИКА  
«ХЕРСОНЕС ТАВРИЧЕСКИЙ» И ЕВПАТОРИЙСКОГО 
КРАЕВЕДЧЕСКОГО МУЗЕЯ

МОНЕТНЫЕ СПЛАВЫ  
АНТИЧНОГО ХЕРСОНЕСА

COIN ALLOYS OF ANTIQUE CHERSONESOS
BASED ON MATERIALS FROM THE STATE MUSEUM-PRESERVE “TAURIC CHERSONESE”
AND YEVPATORIYA MUSEUM OF LOCAL LORE
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