Categoria A

REVISTA

EOLOGICA

serie noua vol. XVIII nr.1

Indexata in bazele de date:

SCOPUS, ERIH PLUS, DOAJ, CEEOL, ROAD, ISIFI, CiteFactor

CHISINAU 2022



ISSN 1857-016X
E-ISSN 2537-6144

INSTITUTUL PATRIMONIULUI CULTURAL
CENTRUL DE ARHEOLOGIE

REVISTA ARHEOLOGICA

Responsabil de volum/responsible for volume: dr. Ghenadie Sirbu
Secretar de redactie/editorial secretary: Livia Sirbu

Colegiul de redactie/Editorial Board

Dr. hab. Igor Bruiako (Odesa), dr. Ludmila Bacumenco-Pirnau (Chisindu), dr. hab. Dumitru
Boghian (Targu Frumos), dr. Roman Croitor (Aix-en-Provence), dr. hab. Valentin Dergaciov
(Chisindu), dr. Alexandr Diachenko (Kiev), dr. Vasile Diaconu (Tdrgu Neamt), dr. Mariana
Gugeanu (Iasi), prof. dr. hab. Svend Hansen (Berlin), prof. dr. hab. Elke Kaiser (Berlin), dr.
Maia Kasuba (Sankt Petersburg), dr. Sergiu Matveev (Chisindu), prof. dr. hab. Michael Meyer
(Berlin), dr. Octavian Munteanu (Chisindu), prof. dr. Eugen Nicolae (Bucuresti), prof. dr. hab.
Gheorghe Postica (Chisindu), dr. hab. Eugen Sava (Chisindu), dr. hab. Sergei Skoryi (Kiev),
prof. dr. Victor Spinei, membru al Academiei Romane (Bucuresti, lasi), prof. dr. Marzena
Szmyt (Poznan), dr. Nicolai Telnov (Chisindu), dr. hab. Petr Tolochko, membru al Academiei
Nationale de Stiinte a Ucrainei (Kiev), dr. Vlad Vornic (Chisindu), dr. Aurel Zanoci (Chisindu).

Manuscrisele, cértile si revistele pentru schimb, precum i orice alte materiale se vor trimite pe adresa: Colegiul de redactie al
»Revistei Arheologice”, Centrul de Arheologie, Institutul Patrimoniului Cultural, bd. Stefan cel Mare si Sfant 1, MD-2001, Chisinau,
Republica Moldova

Pykommcy, KHUTY U XKypHAJIbI /I 0OOMeHa, a TakKe APyriie MaTepuasbl HeOOXOAMMO IOCBUIATD 110 afpecy: PefaKiya «Ap-
xeonorndeckoro JKypnama», entp apxeomorun, VIHCTUTYT Ky/nbTypHOro Hacmenus, 6y Illtedan yen Mape um Cooint 1,
MD-2001 Kuunnay, Peciy6ka Mongosa

Manuscripts, books and reviews for exchange, as well as other papers are to be sent to the editorship of the “Archaeological
Magazine”, Archaeology Centre, Institute of Cultural Heritage, 1 Stefan cel Mare si Sfant bd., MD-2001 Chisinau, Republic of
Moldova

Toate lucrérile publicate in revistd sunt recenzate de specialigti in domeniu dupa modelul double blind peer-review
Bce ony6nuKoBaHHbIE MaTepuabl PeLleH3UPYIOTCA clienanuctamu no mogenu double blind peer-review
All the papers to be published will be reviewed by experts according the double blind peer-review model

© IPC, 2022



CUPRINS - COJEPKXAHME - CONTENTS

STUDII - UCCJIEJOBAHIA - RESEARCHES

Andrei Havinskyi (Lvov), Malgorzata Rybicka (Rzeszow).
House of the Funnel Beaker Culture from Vynnyky-Lisivka, Western Ukraine..........c.ccccevccuevniucnnne. 5

Enena ®nanko (Kues). [Ipama Ha BOOPY>XeHMN CKMQPCKIX BOUTEMBHUL ........cucerrmmiiiniacniecneneaes 16

Huxomait Hukomaes, Iums Ipiranenko (JM3maun).
Knapy onbBuitckMX MOHET 13 JOMUHBI p. KydypraH: HOBas MHTEPIPETAIINA «..cvvveeerereeeenenenenenenenene 34

MATERIALE SI CERCETARI DE TEREN - MATEPVAJIBI U ITIOJIEBBIE
VICCIIEJOBAHIIA - PAPERS AND SURVEYS

Aurel Mototolea, Tiberiu Potarniche, Sorin Colesniuc, Traian Cliante (Constanta),
Simina Stanc (Iasi). Sacidava — un avanpost militar al limesului moesic.
Evidente arheologice $i arhe0Z00l0gICe ..........ccccuruririririiiiieiiii e 42

George-Dan Hanceanu (Roman).
Rosiori-Dulcesti (judetul Neamt). Varfuri de sageti SCItiCe ........cceuiueuriciricucirineciniicieieiccecciennes 53

CERCETARI INTERDISCIPLINARE - MEXXIVICIIUITJIMTHAPHBIE
MNCCIEJOBAHMS - INTERDISCIPLINARY SURVEYS

Tetiana Goshko, Mykhailo Videiko (Kiev).
Hoard of horse gear items of Cimmerian times from Kyiv region, Ukraine ..........cccccooceovenevvincrnnnnce. 60

Enena Cekepckas (Odecca), Burammit Cunuka (Tupacnonv).
JKuBorHble B morpe6anbHO-IOMIHATBHOM 00psifie Ck1oB 1eBOOepexbs
Hiyoxzero THecTpa ITI-II BB. IO H. 3. i essas 73

Nicoleta Vornicu, Cristina Bibire, Mirela Fernanda Zaltariov (Iasi).
Caracterizarea metalelor arheologice prin tehnici de arheometrie .........ccococeeivininincincicininencreeee 98

Mariana Gugeanu, Maria Geba (Iasi).
Cercetare si restaurare-conservare textild arheologica liturgica.
Epitrahil, Manastirea CAPIiana ..........ccceeeuriereieiemnienieieeeesseesesesesesessese s sstsessssesessesesssesessesenns 106

Aliona Grati (Chisindu).
»Vei tréi cat Cheile Bacului!” — arheologia Unei eXpresii ........cocveueveueurieieinienieieinieeneneiseenesseienens 115

RECENZII SI PREZENTARI DE CARTE -
PEINEH3VN "1 KHVMJKHOE OBO3PEHME - PAPER AND BOOK REVIEW

Adela Kovacs, Alexandru Nechifor, Constantin Aparaschivei, Frumusetea transpusd in lut.
Catalogul statuetelor antropomorfe cucuteniene din Muzeul Judetean Botosani,

Editura Mega, Cluj-Napoca 2021, 380 p., ISBN 978-606-020-420-6

(Vasile DIaconu, TATGU-INEAME) .......c.oceuveueeeuneeuneieieisieistseisessssesnesessese s s sessessese s ssesessesssssssesscssesessesesns 122

Nanouska Myrberg Burstrom, Gitte Tarnow Ingvardson, eds., Divina Moneta:

Coins in Religion and Ritual, London-New York, Routledge, 2018, XVIII + 257 p.

ISBN 978-1-4724-8592-2

(ANArei Baltag, JAS1) ....c.oceveeerieieieeeieiciicieeeee ettt s e sennese 124



IN HONOREM

Omagiu Colegului si Prietenului Ion Tentiuc la 65 de ani

(Sergit MUSLEata, CHISINALL) .....c.cuveveeeieeieieiriee ettt et se st saesae s 127
IN HONOREM

Profesorului nostru, domnul Prof. Dr. Dr. hc Svend HANSEN la ceas aniversar

(Re@ina A. URL Berlin) .....cccveeunecuricirincieinicineciseeie et seae s sssae st sesesessescsssscsesnesns 131

LISTA ABREVIERILOR - CIIMCOK COKPAIIIEHUM - LIST OF ABBREVIATION ........... 132
INFORMATII ST CONDITIILE DE EDITARE A REVISTEI ARHEOLOGICE ..., 133
VMHO®OPMANVA N YCIOBUA U3NAHUA APXEO/IOTMYECKOI'O JKYPHAJIA ................... 134

INFORMATION AND CONDITION OF PUBLICATION IN THE ARCHAEOLOGICAL
MAGAZINE ...ttt ettt ettt ettt ettt ettt a s nene 135



CERCETARI INTERDISCIPLINARE - MEXXIVICIIUIIZIMHAPHBIE
NCCIIEJOBAHMA - INTERDISCIPLINARY SURVEYS

Tetiana Goshko, MykhailoVideiko

Hoard of horse gear items of Cimmerian times from Kyiv region, Ukraine

Key words: Early Iron Age, Northern Black Sea region, Cimmerians, hoard, horse gear, Spectral Analysis, bronze, silver.
Cuvinte cheie: epoca timpurie a fierului, zona nord-pontica, Cimerieni, tezaur, piese de harnasament, analize spectrale, bronz,
argint.

KiroueBble cmoBa: paHHuMII xesne3Hslt Bek, CeBepHoe [TpuuepHoMopbe, KuMmepuiiiipl, K1ajj, CHaps>KeHMe KOH:, CIIeKTPasib-
HBIIT aHa/m3, 6poH3a, cepebpo.

Tetiana Goshko, MykhailoVideiko
Hoard of horse gear items of Cimmerian times from Kyiv region, Ukraine

During the earthworks near Biryuky village in Kyiv region, a hoard consisting of 91 metal items, including 3 silver and
88 bronze pieces, was found. This hoard represents items of horse gear and can be attributed to the early Iron Age - 8" century
B.C. This is the first time that such items, typical of Central and South-Eastern Europe, are found in this territory. In terms of
the number of the items found, this is one of the largest hoards finds known up to date. Attribution, as well as the spectral com-
position of the items, has been conducted. The composition of the metal elements allows to suggest Naholniy Ridge in Luhansk
oblast to be the source of raw materials for manufacturing the bronze and silver items from the hoard. Thus, the questions arise
about the manufacturing place of the items and of the ways the raw materials were delivered.

Tetiana Goshko, MykhailoVideiko
Depozitul de piese de harnasament din perioada cimeriana descoperit regiunea Kievului, Ucraina

In timpul unor lucrari agricole efectuate in apropierea satului Biriuki din regiunea Kiev, a fost descoperit un depozit,
compus din 91 de obiecte metalice, dintre care trei piese de argint si 88 de bronz.Acest depozitcontinepiese de harnagament si
poate fi atribuit perioadei timpurii a epocii fierului — secolul al VIII-lea a.Chr. Aceasta este prima astfel de descoperire cu piese
tipice pentru Europa Central si de Sud-Est din zona respectiva. In ceea ce priveste numarul de obiecte pe care le continea, acest
depozit este, pana in prezent, unul dintre cele mai mari. In acest articol este discutati problema cronologiei pieselor si sunt pre-
zentate rezultatele analizelor spectrale. Elementele din compozitia metalelor permite sa presupunem ci sursa de materii prime
pentru fabricarea pieselor din bronz si argint din acest depozit este Creasta Naholny din regiunea Lugansk. Astfel, se pot formula
ipoteze de lucru referitoare atét la locul producerii pieselor, cat si la modalitatile de transportare a materiilor prime.

Temsana Towxo, Muxaiino Budetixo
Knag npegMeToB KOHCKOTO CHAapsDKEHNsI KMMMepuitckoro Bpemenu ns Kueeckoito6macru, Ykpanna

Bo Bpems 3eMAHBIX paboT y cena buproku KueBckoit 061acTu 6611 06Hapy»KeH KiIaj, COCTOALINIT M3 91 MeTanIn4ecko-
IO IIpeAMeTa, B TOM 4icie 3 cepeOpsHbIX 11 88 6pOH30BBIX. DTOT K/IaJ MPefCTaB/sAeT COO0I IpeaMeThl KOHCKOTO CHapsKEHNS
Y MOXKeT OBITb OTHECEH K PaHHEMY JKeJIe3HOMY BeKY — 8 BeKy /10 H.9. [Tono6Hble IipeMeTsl, XapakTepHble i LleHTpanbHOI 1
FOro-Bocrounoit EBpornbl, 06Hapy)XeHbI Ha 9TOJ TeppUTOpUM BIiepBble. 110 KOMMYeCTBY HalileHHBIX IIPEMETOB STO OfVH 13
KPYTHEJIINX KT 0B, M3BECTHBIX Ha CETONHALIHMII leHb. [IpoBefieHa aTpuOyLyis, a TAKXKe CIIEeKTPaIbHbI COCTAB IIPEMETOB.
JJIeMEHTHBIIT COCTaB META/IIOB [I03BOJISAET MPENIIONIOKNUTD, 4T0 HaxonbHbIi KpspK JlyraHCKOI 06/1acT ABIACTCS UCTOYHUKOM
CHIPbs /IS U3TOTOB/IEHNS GPOH30BBIX U CepeOPsHbIX M3fenmit n3 Knafa. TakuM 06pasoM, BOSHMKAIOT BOIIPOCHI O MeCTe U3-
TOTOBJIEHUA M3JE/MNI U O MY TAX JOCTaBKM CBIPbA.

Circumstances, place and description of a chance find, the circumstances of which are

the hoard known only from the story of the person who
The hoard was discovered in the Summer  handed it over to the specialists for further study.
of 2021 and was received for research in Octo-  We are unable to establish if all the items were

ber 2021.The hoard finds can be categorized as  passed to the archeologists, or it is just a part of a

Revista Arheologicd, serie noud, vol. XVIIL, nr. 1, 2022, p. 60-72
http://doi.org/10.5281/zenod0.6979348
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Fig.1. Hoard of horse gear items from Biryuky.

complex. Thus, the usage of “hoard finds” notion
is rather relative in this case.

The hoard consists of 91 metal items of horse
gear (fig. 1-9), found during excavations in the
field near Biryuky village (49°43'53"N, 30°17'14"
E 49.731389°, 30.287222°) in Kyiv region (fig. 10).
According to the workers no burial signs (hu-
man or animal bones) were found. There are no
more details on the finds. The man who passed the
hoard finds to the specialists didn't give his name.

The village is located on the banks of the river
Ros. The fields where the find was made are to the
south of the village. On the map of the 19™ centu-
ry there are two mounds (fig. 11). Currently, they
are not visible in the field. There is no information
about the excavation of burial mounds in this area.
The area where the find was made is the high right
bank of the river. The slopes are now in some places

covered with forests, which in ancient times could
be continuous. Traces of an Early Iron Age settle-
ment, whose cultural affiliation and dating have not
been established, have been found in a similar area
of the plateau near the neighboring village.

The hoard finds include 3 silver and 88 bronze
items. Three slotted wheels are made of silver (fig.
1,5-7). The bronze items are: three-looped cheek-
piece (fig. 1,1) three big round wheels with spokes
(fig. 1,2-3), circle-shape plate with crossed straps
inside (fig. 1,10), three triangular plates (fig. 1,4-6)
and 81 round belt ornament plates (fig. 1,11). Be-
low, the description of the items is given.

The cheek-piece (fig. 2; 6,1; lab. no. 1879)"
weighs 95.15 g. The item is 154 mm high (long)
and 8-9 mm thick. Its upper end is convex and ends

1. In parenthesis, the laboratory number of X-ray fluores-
cence analysis is given.
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Fig. 2. Cheek-piece from Biryuky, bronze, lab. no. 1879.

with a hemisphere — 15 mm in diameter and 7 mm
high. The lower end has similar ending 13 mm in
diameter and 5 mm in hight. In a plane, the base bar
of the cheek-piece has round tubular loops, one of
which is situated close to the lower end. The inner
diameter of the loops is 8 mm, the external diameter
is 11 mm. There are sharp spikes on the outside of
the base bar of the cheek-piece, opposite the tubes.

Three big wheels with spokes for horse gear
belts are round in plan, with a big mushroom-like
cap.

The first wheel with spoke (fig. 3,1; 6,2; lab.
no. 1876) weighs 42.16 g, its cap is 55 mm in di-
ameter, the cap with the spoke is 17 mm high.
The spoke itself, situated on the other side of the
wheel, is square in plan 15x15.5 mm, 14 mm high.
It consists of four poles — each 3 mm thick, round
in cross-section — connected by a narrow plate in
such a way as to form a square.

The second wheel with spoke is similar in
form, weighs 39.01 g (fig. 3,2; 6,3; lab. no. 1877).
Its cap is 54 mm in diameter; the cap with the
spoke is 16 mm high.

The spoke is square in plan, 14x15 mm,
14 mm high. It consists of four poles - round in
cross-section, each 3 mm thick, - connected by a
narrow plate in such a way as to form a square.

Third wheel with spoke (fig. 3,3; 6,4; lab. no.
1878) weighs 24.66 g. Its cap is 53 mm in diameter,
the cap with the spoke is 14 mm high. The spoke
consists of four poles — round in cross-section,
each 4 mm thick - connected by a narrow plate in
such a way as to form a circle (unlike the previous
two items).

Three the same in shape slotted wheels with
three-beam rosette inside and a loop outside are
made of silver (fig. 4,1-3; 6,5-7). Wheel no. 1 is
27,5 mm in diameter, 11 mm high (with the loop),
weighs 8.39 g. (lab. no. 1869); wheel no. 2 is 27,5
mm in diameter, 11,5 mm high (with the loop),
weighs 8.08 g. (lab. no. 1870); wheel no. 3 is 28
mm in diameter, 12,5 mm high (with the loop),
weighs 7.90 g. (lab. no. 1871).

Circle-shape wheel with crossed straps inside
(Iab. no. 1872) has border ornamented with in-
cised braid, lost wax casting. The wheel is 22 mm
in diameter, 9 mm high (with the loop), weighs
5.70 g (fig. 5,1; 6,8).

The plate, triangular in plan, with mush-
room-like thickenings on both ends and with a
raised ridge in the center and a loop on the reverse
side (fig. 5,2; 6,9; lab. no. 1873), weighs 9.25 g, is 12
mm high (with the loop).

Plate, triangular in plan, with incised orna-
ment in the shape of a button in the middle with
whorls coming out from it in two directions (fig.
5, 3; 6, 10; lab. no. 1874), weights 7.17 g, is 10 mm
high (with the loop).
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Fig. 3. Wheels with spoke from Biryuky, bronze: 1 - lab. no. 1876; 2 - lab. no. 1877; 3 - lab. no. 1878).

The plate, triangular in plan, with smooth The small round belt ornament plates with a
surface and widened ends in the shape of flat cir-  loop (81 items). Their sizes range from 15 to 17
cles (lab. no. 1875), weighs 9.82 g, is 10 mm high ~ mm in diameter, are 11,5-13 mm high with the
(with the loop) (fig. 5,4; 6,11). loop. The thickness of the metal of the plates var-
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Fig. 4. Slotted wheels with three-beam rosette inside and a loop outside from Biryuky, silver: 1 - lab. no. 1869; 2 - lab. no. 1870;

3 - lab. no. 1871).

ies, correspondingly their weights vary from 2.13
to 4.99 g (lab. no. 1880-1890) (fig. 5,5; 6,12).

The described items do not make up a com-
plete set of horse gear. A fellow cheek-piece is
lacking, there are three wheels with spokes which
should be a paired number, and three silver slotted
wheels make only part of the set. The abundance
(81 item) of same-type small bronze plates attracts
attention.

Attribution and Dating of the Finds

Itis the second time that a similar hoard finds
of riding horse gear is found in this Upper Dnie-
per region. Several years ago, a similar hoard finds
were found near Lelyaki village of Kyiv region
(50°14'15" N, 31°32'25" E) i.e., on the left bank of
the Dnipro River, in the Upper Dnieper region in
terrace forest-steppe [Skoryi et al. 2016, 106-127,
ris. 19, 1-2; 20, 1-2]. Biryuky village is situated in
the basin of the river Ros (the right affluent of the
Dnipro River), which from the West and from the
South limits great steppe gore that approaches the
Stuhna river in the North. This region is rich in
kurgans, the most ancient of which date back to
the Bronze Age, the most of the burials refer to
the Early Iron Age. The most famous of the local
kurgans is the Early Iron Age kurgan Perep’yatiha,
excavated in the XIX century [Skoryi 1990]. Thus,
these two hoard finds outline rather significant
steppe territories on the border of forest-steppe.

The three-looped cheek-piece from near Bir-
yuki village is one of the most diagnosable items. It
can be referred to A1 type according to the classi-
fication of Metzner-Nebelsick [Metzner-Nebelsick
1994, abb.1], or to Ala type [Metzner-Nebelsick

2002, 215, abb. 97]. According to T. Bader® this is
Vetis type, variant B, sub-variant C [Bader 2013,
246; 284; abb. 2, b, c].Ya. Chochorovski referred
similar-form cheek-pieces to “Dunakomlod” type,
early variant of “Fiizesabony” [Chochorowski
1993, 62, 67; ris. 3, 8].

Most of such cheek-pieces were found
in Western and Central Europe. According to
Metzner-Nebelsik’s, only 26 cheek-pieces of Al
type were found, nine of which come from burials,
most of them — 13 come from hoard finds, and four
of them are referred to as “single finds” or items of
“uncertain origin” [Metzner-Nebelsick 1994, Abb.
2, 387]. Such cheek-pieces are often associated with
“Thraco-Cimmerians” [Metzner-Nebelsick 1994].
Note, that previously East of the Carpathian Moun-
tains Al type was virtually unknown [Metzner-
Nebelsick 1994, abb. 6; 216, abb. 99].

The fact that Al type three-looped cheek-
pieces were found among hoard finds and grave
goods associated with European Hallstatt culture
provides a perfect opportunity for cross-dating.
The most ancient items come from the Carpathian
region where they are referred to the 9™ century
B.C. and occur there till the end of 8" - the begin-
ning of 7 century B.C. The second half of the 8th
— first half of the 7" century B.C. is the time of ori-
gin and occurrence of this Al type cheek-pieces
in Central Europe, but in the Balkans, it appeared
only in the 8" century B.C. The finds of these
cheek-pieces in the cultural-geographical area
of Ukraine, in Podillya, in particular, [Metzner-
Nebelsick 1994, abb. 18], have the same dating.

2. We believe Bader’s classification gives the closest descrip-
tion of all the construction nuances of the given items.
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Fig. 5. Items from Biryuky hoard: 1 - Plate, triangular in plan, with mushroom-like thickenings on both ends and with a raised
ridge in the center and a loop on the reverse side (lab. no. 1873); 2 - Plate, triangular in plan, with incised ornament in the shape
of a button in the middle with whorls coming out from it in two directions (lab. no. 1874); 3 - Plate, triangular in plan, with
smooth surface and widened ends in the shape of flat circles (lab. no. 1875); Small round belt ornament plate with a loop (lab.

no. 1880-1890).

It follows from the distribution geography
and the dating of the items that the occurrence of
such cheek-pieces in the Carpathian region pre-
ceded their distribution both in eastern and west-
ern regions. This distribution happened almost
simultaneously in the 7 century B.C.

Starting from the 10™-9" century B.C., big
round wheels with spokes also have analogies in
goods from the Carpathian region, there they oc-
cur up to and including the 7" century B.C. There
and at the same time, we find analogies to the
shaped plates. East from the Carpathian region
such plates and wheels with spokes were known
already beginning from the 8" century B.C.
[Metzner-Nebelsick 2002, abb. 163].

Slotted wheels occur a little later, only in the
8th century, moreover, simultaneously on both sides
of the Carpathian Mountains [Metzner-Nebelsick
2002, abb. 163]. Such items were found in different
sizes, sometimes — ornamented. They appeared in
the sites from Zolniy, Butenok, Olshana, Shevchen-
kivtsi, Kvitky. The similar slit ornament was also
rather popular on the additional links of bits for
connection with bridle belt on the North Caucasus

[Valchak, 2009, 224, ris. 37]. Small belt ornament
plates with a loop refer to the same chronological
range [Metzner-Nebelsick 2002, abb. 152, 6; abb.
163], and they were in use even later. Small round
ornament plates, the most numerous in the hoard
finds, have the widest dating range - from Cimme-
rian up to and including the Scythian time.

Therefore, the items found near Biryuky vil-
lage fit in, first of all, the scope of ancestries of the
Late Bronze Age - the beginning of the Early Iron
Age of the Carpathian region. East from the Car-
pathian region, they are rare finds. They can be
dated to the 9™-7" century B.C. In our opinion,
given the number of finds of the most diagnostic
range of such items (cheek-pieces, big wheels and
slotted wheels, pendants), the 7 century B.C. is
the most probable dating of the hoard finds from
Biryuky village. That being said, we remind you,
that the Carpathian region is the oldest region of
distribution of this horse-gear items.

Technology of the Items
The examination of the items, including with
the use of a microscope, revealed that all the items
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Fig. 6. Plates from hoard of horse gear items from Biryuky.

were cast on a disposable wax model. This can be
proved by the following signs found on the cast-
ing: on both heads of cheek-pieces the ends are
bent inwards so much that it would be impossi-
ble to remove the casting from the multiple form
without ruining the form (fig. 7,1-2).

Traces of work with the model are clearly
visible on the wheels with spokes: there are glued
seams on the outer side in the connection areas of
the poles (fig. 7,3). On the front side of the slot-
ted wheel ornamented with “braid”, a seam of two
ends of braid joining and the overlapping on the
loop can be traced. The braid itself is drawn over
the wax (smooth contour) (fig. 7,4-5). Small plates
also keep traces of work with the wax model: glued
seams between a loop and a cap (fig. 7,6).

Perhaps, in conclusion, the finished items
were polished from the front side to make them
shinier, as the surface resulting from such casting
is almost ideal and doesn’'t require additional re-
finement.

Research Method of Metal Composition
A total of 22 items were spectrally analyzed:
all the large items and 11 small plates. The compo-

sition of the metal elements was determined in the
laboratory of the Institute of Archeology of the Na-
tional Academy of Science of Ukraine with the use
of the method of reference-free non-destructive
analysis on X-ray fluorescence spectrometer CEP-
01 AAEC.412131.001, modification “ElvaX Light”
with extended range towards light elements.

Registration of ordinary spectra was per-
formed at emitter voltage of 40-49kV, and light
spectra at the voltage of 10-15kV. The time for
building up each spectrum was 180 seconds. Reg-
istration of fluorescent radiation from the test
sample was performed with the use of Si-Pin de-
tector manufactured by Amptek (USA) with ther-
mos-electric cooling.

During sample studies, the following opera-
tion modes of X-ray tube (MOXTEK, Pd anode
material) were set: voltage 45 kV, anodal current
ranging 0-100mkA. The results for bronze items
are given in Table 1, for silver items - in Table 2.

It is worth noticing, that the sample analysis
was conducted on the spot of surface clean of ox-
ides. Sometimes such a technique provokes criti-
cism based on the claim that the concentration
ratio of some elements, first of all of tin, in surface
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layers of metal may be exaggerated [Szabo et al.
2018, 77-82]. This claim is fair, however, most of-
ten we deal with museum items and in this case,
disturbance is highly undesirable. Besides, we be-
lieve that a small exaggeration of tin ratio in the
surface layer would have no considerable effect
on the final result - the determination of metal
composition. The comparison of the analysis
conducted on corrosion-damaged surfaces of the
items and samples, taken from “the body” of an
item, revealed that tin content results are generally
comparable [Saprykina 2016, 196].

Spectral Analysis of Bronze Items

As shown in Table 1, all the analyzed items
from hoard finds have very similar chemical com-
position, their main elements are tin, lead, arsenic
and antimony (whole or close to whole percent-
age). In the vast majority of samples, tin is present
in tenths or hundredths of percentage and only in
two samples there are traces or no tin at all. Silver

is stably present in tenths (except for no. 1886),
as is nickel. The graph of correlation dependence
of such pairs of elements as tin-lead, tin-arsenic,
tin-antimony and nickel-cobalt testifies that metal
from Biryuky village belongs to composite tin-
lead-arsenic-antimony alloys as all the pairs of ele-
ments manifest stable interdependence. The same
interdependence can be observed in the graphs
of arsenic-lead, arsenic-silver, arsenic-antimony,
arsenic-nickel, and, partially, arsenic-zinc (fig. 8).

What conclusions can be drawn from the re-
sults of the analysis, taking into account the results
of the previous research? According to Bartsevas
research results, in the metal of pre-Scythian
times from the territory of Ukraine the percentage
of tin-lead-arsenic recipes is 10% of all identified
by her. In fact, high additives of antimony (tenths
of a percent) are usual for all the artificial recipes
identified by her [Bartseva 1981, 9]. Concerning
the bridle , new types of recipes (~3%) like tin-
lead and tin-lead-arsenic bronzes were identified.

f:(‘)b Item Sn | Pb | Zn | Bi | Ag | Sb | As | Fe Ni Co | C | s P
1873 gf;:;‘gular 9632 | 2763 | <0.095 | - |0.342|0.868 | 0.573 | 0.117 | 0.266 | 0.062 | 0.342 | 0.042 | 2.233
1875 glr;f:gular 17.94 | 2564 | <0.08 | - | 0317|0779 | 0453 | <0.072 | 0.249 | <0.091 | 0.315 | 0.05 | 2.005
1876 | spoke 8.622 | 2753 | trace | - |0.264|0.655 | 0.463 | trace | 0.283 | <0.101 | 0.42 | 0.061 | 2.463
1877 | spoke 12.356 | 1.888 | <0,119 | - | 0.331|0.767 | 0.53 | trace | 0284 | <0.116 | 0.222 | 0.043 | 4.791
1878 | spoke 8.895 | 1.969 | <0,094 | - |0374|1.058|0.585 | 021 | 0327 | <0.114 | 0.482 | 0.048 | 1.779
1879 | cheek-piece | 13.624 | 4.124 | 0.14 - 027 | 0654|0947 | <0.088 | 0277 | 0.151 | 0.694 | 0.074 | 2.24
1880 | plate 16209 | 3.236 | <0.086 | - | 0.499 | 1.367 | 0.621 | 1.615 | 0.122 | trace | 0.971 | 0.06 | 1.219
1881 | plate 8598 |3.089 | 0302 | - |0229]0516|0475| 0433 | 0308 | 0.14 | 0.425]0.083 | 2.85
1882 | plate 1498 | 2453 | 0268 | - |0.335]|0.693 | 0.428 | 0.071 | 0.195 - 10597 0.049 | 1.604
1883 | plate 11.848 | 2.473 | 0.12 - 10542 | 1.085 | 0.809 | 0.605 | 0.229 | 0.138 | 0.606 | 0.052 | 3.048
1884 | plate 17.791 | 2.855 | 0299 | - | 0714 | 1.448 | 0.764 | 0.176 | 0.169 | <0.093 | 0.492 | 0.048 | 1.916
1885 | plate 15131 | 2.522 | 0.175 | - | 0288 | 0.68 | 0.54 | <0.069 | 0313 | <0.092 | 0.35 | 0.059 | 2.256
1886 | plate 12.134 | 2611 | 0.141 | - - | 1.103 | 0.622 | <0.108 | 0.209 | 0.071 | 0.654 | 0.06 | 0.779
1887 | plate 16.697 | 4353 | 0256 | - |0.553| 1.38 | 0.828 | 0.448 | <0.117 | <0.104 | 0.699 | 0.081 | 2.292
1888 | plate 11256 | 3.222 | 0.118 | - |0.378 | 1.067 | 0.787 | trace | 0.303 | <0.098 | 0.528 | 0.069 | 1.903
1889 | plate 14641 | 241 | 0162 | - |0321]0703 | 0.42 | trace | 0.325 | <0.108 | 0.293 | 0.061 | 2.455
1890 | plate 13.65 | 2486 | 0.054 | - |0.388 | 0,924 | 0.605 | <0.105 | 0.364 | <0.106 | 0.734 | 0.066 | 0.82
1872 Sfﬁ‘:erfented 1496 | 1.763 | - - 0157 | 0178 | 0.345 | 0.178 | 0.197 | 0.152 | 0.817 | 0.043 | 1.193
1874 ;z‘;gular 17.076 | 0.985 | <0.123 | 0.099 | 0.279 | 0.191 | 2.737 | 0.165 | 0359 | 0.371 | 0.599 | 0.051 | 1.351

Table 1. Results of analysis of bronze items from hoard finds found near Biryuky village.
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Fig. 7. Hoard of horse gear items from Biryuky: Traces of work with a wax model; 1-2 - heads of cheek-piece; 3 - plate; 4-5 -
braided plate; 6 — glued seams between the loop and the hat on small plaques.
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Fig. 8. Graphs of the correlation between the concentrations of some elements in the metal from Biryuky.
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Fig. 9. Graphs of the correlation between the concentrations of some elements in the metal from Biryuky and Shyroke: > - Shy-

roke; ® — Biryuky.

When comparing chemical and metallurgical
features of monuments from Upper Dnipro and
Kuban, full correspondence was not found [Bar-
tseva 1981, 11]. That's why Bartseva came to the
conclusion, that each of the compared regions had
its own production [Bartseva 1981, 12].

Our search for the corresponding metal com-
position in Central Europe had no effect. How-
ever, it is clear, that Cimmerian metalwork could
not come from nowhere and disappear likewise.
In the current situation, we conducted a compara-
tive analysis with the metal previously analyzed in
our laboratory. Comparison of metal from Biry-

uky with the metal from the cemetery of Bilozerka
Culture near Shyroke village in Kherson domain
produced interesting results. Antimony is present
in almost all the bonze samples from Shyroke.
Sometimes it reaches as much as a whole percent
(1.033-1.514%). Zink makes 2.298% in one occa-
sion. There were complex tin-lead-antimony-ar-
senic alloys [Goshko 2019, 165] among identified
metal compositions of bronzes from Shyroke.

The given correlation graphs of metal from
Biryuky and Shyroke demonstrate interdepend-
ence of such pairs of elements as arsenic-lead,
arsenic-antimony, tin-silver (Fig. 9). Besides simi-
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Fig. 10. Locations mentioned in the text: 1 -Biryuky; 2 - Lelyaky; 3 - Medynia; 4 - Shyroke; 5 - Butenky; 6 — Bobryky; 7 — Zhuravs-

ke; 8 — Naholniy ridge.
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Fig. 11. Place, were the Biryuky hoard was found (1) marked on the map from 19th century (fragment of Shubert’s map, List

24-8-1).

larities between two collections of the samples,
there are also considerable differences manifested
mainly in reduced concentration of a number
of elements in metal from Shyroke - Zink (Zn),
Lead (Pb), Nickel (Ni) and especially Ferrum
(Fe). Complex presence of arsenic, antimony, zink
in bronze alloy (all the metal from Biryuki and
partially metals from Shiroke) can be explained
by the use of fahlore (general formula Cul2(Sb,
As)4S13). In Ukraine such ores are present in Na-
golniy ridge in Lugansk domain (admixed with Fe,
Ag, Zn, Mn, Ni, Bi, As). Archeological literature
has already discussed the probability of these ores
usage [Demchenko et al. 2000, 43-44]. Thus, labo-
ratory studies prove the reality of such possibility.

Based on researches of V.O. Pazuhin, which
prove the possibility of obtaining antimony-arse-
nic bronze with different concentration via joint
melting of arsenic pyrite, red arsenic ore, and gray
antimony ore, Tatarinov was prone to think “that
Donetsk mining and metallurgy center produced
not only “chemically” pure copper, but also ar-

senic, antimony and arsenic-antimony bronzes.
Then, he believes, this so-called “primary copper”
was alloyed with tin and so bronze with very unu-
sual double alloy of tin and arsenic was produced”
[Tatarinov 2018, 68].

Summing up the above, we note that the
metal for casting all the bronze details of horse-
gear from the hoard finds, most probably, comes
from Naholniy ridge deposits (fig. 10,8).

Spectral Composition of Silver Items

Silver items of this period are quite rare finds,
as well as the study of their composition. There-
fore, concerning three silver slotted wheels, it is
impossible to determine the origin of the silver,
for now. Table 2, with the results of analysis of
silver wheels from Biryuky village, demonstrates
high content of copper from 4.345 to 4.587% (lab.
Ne1869, 1870), as well as the presence of bismuth
(0.082, 0.124%) and gold in tenths of percent in
two analyses and the lead. It allows the sugges-
tion that silver also comes from mines of Nahol-

Lab

? Item Ag | Cu | Bi | Au | Sn | Pb | Zn | Sb | As | Fe | Ni | a | s | P

no.
Slotted

1869 92.297 | 4.345 | 0.082 - - - <0,027 - - 0.098 - 0.763 | 0.086 | 0.24
wheel 1
Slotted

1870 90.394 | 4.587 | 0.124 | 0.219 - 0.044 | trace - - 0.227 - 2.708 | 0.124 | 0.273
wheel 2
Slotted

1871 heel 3 76.089 | 11.352 | 0.069 | 0.168 | 8.259 | 0.252 | trace | 0.412 | 0.532 | 0.394 | trace | 0.479 | 0.032 | 0.94
whee

Table 2. Results of analysis of bronze items from hoard finds found near Biryuki village.




Hoard of horse gear items of Cimmerian times from Kyiv region, Ukraine 71

niy ridge with its well-known Bobrykivske and
Zhuravske deposits. These are the deposits where
silver occurs in association with sphalerite (min-
eral Zink), chalcopyrite (copper-pyrite with Zink
1%), bournonite (CuPbSbS3), fahlore (Cul2(Sb,
As)4S13) and boulangerite (Pb5Sb4S11).

The metal of wheel 3 (lab. an. #1871),
with high content of copper (11.352%) and tin
(8.259%), most likely, is re-melt of other goods.

Conclusions

The discovery of the Cimmerian times
“hoard” with details of horse-gear near Biryuki vil-
lage in the Middle Upper Dnieper region is rather
a distant east point on the archeological map of the
spreading of Carpathian type goods. A hoard finds
of similar items was discovered further to the East
in this region, near Lelyaki village.

The Middle Upper Dnieper region, taking
into account the archeological map marked with
different finds of that period, seems to be a bor-
der region between territories controlled by Cim-
merians from the South and by Hallstatt from
the North. This probable borderline is outlined

both by finds of details of riding horse gear and
weapons of Cimmerian and Hallstatt origin cor-
respondingly [Metzner-Nebelsick 2002, Abb. 105,
167]. The same maps reveal that specific Cim-
merian types of horse-gear and weapons came to
Central Europe mostly from the South, through
steppe territory, further North via Danube.

Similar alloy compositions were not known
in Central Europe. Thus, silver and bronze items
could be manufactured from the raw materi-
als coming from the regions further to the East,
namely from Naholniy ridge in Luhansk region
(Ukraine). It could be proved that this horse-gear,
similar in type to the items from the Carpathian
region, was produced in Upper Dnieper region,
most likely in the 8th century B.C.

Given the relatively early period (at least from
the 9" century B.C.) of spreading similar riding horse
gear in the Carpathian region, we can assume, that
the expansion of Hallstatt culture to the East could be
one of the consequences of emergence of own horse
cavalry there. The limits of such an expansion may be
determined, in particular, by such hoard finds as the
ones found near Biryuki and Lelyaki villages.
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