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TO THE ISSUE OF TIN BRONZES OVER THE AREA
OF THE DNIEPER-DON REGION IN THE LATE BRONZE AGE

Brovender Yu. M.

A0 HUTAHHA ITPO OJIOB’SIHI BPOH3U HA ITIPOCTOPAX
JHIITPO-JOHCBKOI'O PET'TOHY ¥ JOBY HI3HBOI BPOH3U

Bposenaep 1H0.M.

The paper is devoted to tin ores as an alloying impurity in the
bronze production by the ancient population of the Dnieper-
Don region in the Late Bronze Age. The eastern and western
supply vectors providing the local population with both ore
(cassiterite) and its products are considered. The author
draws attention to the assumptions of some researchers not
confirmed by geological surveys about the possibility of find-
ing tin deposits in the Donbass and Krivoy Rog basin, which
could probably have been developed in the Early Metal Age.
An opinion was given regarding the production of bronze from
copper ore with a high content of metals - impurities in the
mineral phase and separately from polymetallic ore. In an-
cient times for the development of any mineral, its availability
for development, as well as a great volume or high content of
useful mineral in ore were indispensable conditions. Due to
existing technologies, the requirements for minerals in antig-
uity were much higher than modern ones.

On the issue of tin raw materials for bronze production of the
ancient population of Ukraine, attention is drawn to the as-
sumption, not yet confirmed by geological surveys of some re-
searchers (S.I. Tatarinov, D.P. Kravets, D.P. Nedopako) on
the possibility of finding tin deposits in such ore-rich regions
of Ukraine as the Donbass and Krivoy Rog.

The experimental work carried out on the basis of ores of the
Kartamysh ore occurrence have indeed confirmed the idea of
chemical elements redistribution, when some metals decrease
and others increase. This trend with reference to the results of
spectral analyzes of Bakhmut ores, slags and products of the
Donetsk Mining and Metallurgical Center, performed by E.N.
Chernykh was noted by S.I. Tatarinov. However, to obtain
bronze, a high percentage of bronze-forming impurities is re-
quired, including tin in the minerals. However, the copper and
polymetallic ores of Donbass do not contain enough tin in the
initial ore to produce tin bronze. A series of our experiments
yielded just pure copper. Thus, the author reposes on the
commune notion, according to which it is not possible to ob-
tain bronze from copper ores of Donbass and bronze without
on purpose input of the appropriate elements into the melt.
Key words: bronze foundry, Dnieper-Don region, Late Bronze
Age, tin, tin bronzes.

The quantitative increase in metal production in
Eurasian spaces in the Late Bronze Age was accompa-
nied by qualitative changes. Discovery and development
of tin ore (cassiterite) deposits in Kazakhstan [Kuz-
netsova et al., 1994; Chernikov, 1960; Margulan, 2001;
Berdenov, 2002], Ore Altai [Chernikov, 1960;
Shcherba, 1951; Baryshnikov et al., 2005] and Central
Asia [Ruzanov, 2002; Boroffka et al., 2005], actively
developed at that time by the Fedorov culture of the
Andronov community [Chernykh, Kuzminykh, 1989, p.
174 fig. 86.3] contributed to the emergence of the most
important technological innovation - the changing of ar-
senic bronze to tin bronze [Chernykh, 1978; Bochkarev,
1995a; Klochko, 1994]. Raw materials were mined not
only for domestic consumption by carriers of the An-
dronovo cultural tradition, but also, as evidenced by the
large-scale volumes of annual production estimated by
researchers (from 3 to 10 thousand tons) [Chernikov,
1960, p. 134-135], was exported [Tikhonov, 1978;
Kuzmina, 1994, p. 141-152]. From there to the west, tin
bronzes spread in the form of ore or finished products
up to the Don basin area [Chernykh, 1978; 2007, p. 75]
and the Dnieper basin area [Kuzmina, 1987; Kushtan,
2011; 2013, c. 198].

The manifestation of the eastern impulse in spread-
ing this technological innovation on the territory of the
Dnieper-Don region demonstrates the presence of fu-
nerary monuments among the logging equipment, as
well as among the materials of the Andronovo ceramics
settlements [Berezanskaya, Gershkovich, 1983; Kuzmi-
na, 1987; Bochkarev, 1995; Otroshchenko, Rassamakin,
1997; Kushtan, 2013, p. 181]. In the settlements, isolat-
ed fragments of Andronov dishes are found among the
materials of the first period of the Berezhnovsko-
Mayevskaya Srubnaya culture of the Donetsk Ridge
(Stepanovka, Chervone Lake-3) [Dubovskaya, 1978;
Brovender, 2010, 2012]. Such ceramics are also known
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in the early complexes of the Malopolovets burial
ground (excavations by S.D. Lysenko), located on the
northwestern periphery of the influences of the Berezh-
novsko-Mayevskaya Srubnaya culture.

Speaking of tin ore sources for bronze production
of the Late Bronze Age in the Dnieper-Don region, one
should pay attention to the western vector of ties, which
material embodiment therewith was saturation of the
studied region with metal products cast from tin bronze.
It is known that in the Carpathians, as well as in the
Urals, tin bronze was actively used at that time [Cher-
nykh, 1976, p. 26-27, 180; Dergachev et al., 2002, p. 8].
According to the research results of E.N. Chernykh in
the Northern Black Sea region the share of tin bronzes
of the CT chemical groups (Carpatho-Transylvanian)
(318/95,5%) and RB (right-bank) (159/91,5%) directly
related to the manufacturing centers of the Balkan-
Carpathian mining and metallurgical region significant-
ly exceeds the metal of the eastern centers - VK (Volga-
Kama) (69/36,2%) and VU (Volga-Ural) 14/76,9%.
Note that the smallest chemical group CS (copper sand-
stones of the Donbass), comparable with the copper
sandstones of the Urals, according to the observations of
E.N. Chernykh is 13/15,4%, and the LB chemical group
(left-bank) (mixed metal), corresponding to the Lo-
boykov tradition [Chernykh, 1976, p. 40-42] of the Be-
rezhnovsko-Mayevskaya srubnaya culture - 184/56,8%
[Chernykh, 1976, p. 26 table 1-1I]. Bohemian tin, as
well as Carpathian and Balkan copper, saturated metal-
working workshops in Moldova, the North-Western
Black Sea Region, and the Lower and Middle Dnieper
[Chernykh, 1976, p. 180; Berezanska, Otroshchenko,
1997, p. 466; Bochkarev, 2006], and through them,
metal, to a greater extent in the form of products, fell in-
to the territory of the Dnieper-Don region. As an exam-
ple, let us pay attention to the Raigorodsky treasure,
where among the spectrally studied four metal products,
two tools (50%) (celt and sickle) were made of tin
bronze [Chernykh, 1976, p. 40, p. 265 table 8].

A similar situation can be traced in the chemical
composition of metal of Novopavlovsk treasure. Three
products have been analyzed, two (a fragment of the
sickle and adze) are represented by tin bronze [Cher-
nykh, 1976, p. 284-285], and one product (ingot) is
chemically “pure” copper [Tatarinov, 1993, p. 150].
However, basing on 117 analyzed samples, the Lo-
boikovskiy treasure is also represented by products
made of both chemically “pure” copper 59/50,4% and
tin bronze 58/49.6% [Chernykh, 1976, p. 41].

On the issue of tin raw materials for bronze pro-
duction of the ancient population of Ukraine, attention
is drawn to the assumption, not yet confirmed by geo-
logical surveys of D.P. Nedopako on the possibility of
"finding tin deposits in such ore-rich regions of Ukraine
as the Donbass and Krivoy Rog" [Nedopako, 1997]. It is
important to note that in ancient times for the develop-
ment of any mineral, its availability for development, as
well as a great volume or high content of useful mineral
in ore were indispensable conditions. Due to existing
technologies, the requirements for minerals in antiquity

were much higher than modern ones. In this regard, we
draw attention to the incorrect information of S.I. Tatar-
inov and D.P. Kravets [1997] about “easily accessible
tin ore deposits - cassiterite on the right bank of the Cal-
chik river."

There is also an opinion according to which bronze
is obtained from copper ore with a higher metals content
- impurities located in the mineral phase and separately
from polymetallic ore [Klochko et al., 2005].

The experimental work performed by the disserta-
tion author along with Yu.P. Shubin based on the ores
of the Kartamysh ore occurrence have indeed confirmed
the idea of chemical elements redistribution, when some
metals decrease and others increase [Brovender, Shubin,
2009]. This trend with reference to the results of spec-
tral analyzes of Bakhmut ores, slags and products of the
Donetsk Mining and Metallurgical Center, performed
by E.N. Chernykh was noted by S.I. Tatarinov [2006].
However, to obtain bronze, a high percentage of bronze-
forming impurities is required, including tin in the min-
erals. However, the copper and polymetallic ores of
Donbass do not contain enough tin in the initial ore to
produce tin bronze. A series of our experiments yielded
just pure copper. Thus, the author reposes on the
commjn notion [Chernykh, 1976, p. 181; Berezanska,
Otroshchenko, 1997, p. 460], according to which it is
not possible to obtain bronze from copper ores of Don-
bass and bronze without on purpose input of the appro-
priate elements into the melt [Brovender, Shubin, 2009].
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Bposengep F0.M. lo nuTaHHA NMPO 0J10B’siHI OPOH3HU
Ha npocropax /lHinpo-/loHcbkoro periony y no0y misHboi
OpoH3u.

Cmamms npucesuena On08'HUM pyoam AK J1e2yrodum
JoMiwKam y GUpOOHUYMEI OPOH3U OABHLOPYCLKUM HACENeH-
Ham Haoouinpanwunu 6 nizHio 6pon308y enoxy. Pozenanymo
CXIOHUU § 3aXIOHULl 8eKMOPU NOCMABOK, W0 3aOe3neuyronms
Micyese HacenenHs i pyoolo (kacimepumom), i ii npooykmamu.
Asmop 36epmac ysazy na npunywenns 0eskux 00CIiOHUKIE, He
niOmMeepoOXHceHi 2e0N02iUHUMU OOCTIONCEHHAMU W00 MOHCIU-
socmi 8uABIeHHs pooosuly 0106a 6 bacetini [Jonbacy ma Kpu-
6020 Pozy, sixi, modxcnuso, Oyau po3pobreni we 6 enoxy pam-
Hb020 memany. byna naoana oymka wooo supodbnuymea 6po-
H3U 3 MIOHOT pyOu 3 8UCOKUM 6MICIIOM Memanie - OOMIULOK Y
Minepanvhiti gazi ma oxkpemo 6i0 nonimemaniynux pyo. Y
cmapooasi wacu Oasi po3pooxu 0yob-saK020 MiHepany, uo2o
00cmynHocmi 0 po3poOKu, a MAaKoxtc 6e1uKozo 0ocazy abo
BUCOK020 8MICMY KOPUCHO20 Minepany 8 pyoi 6yau HeoOMiH-
HUMU YMOBAMU. 3A80AKU ICHYIOUUM MEXHONO2IAM 8UMO2U 00
KOPUCHUX KONAJUH Y OABHUHY OYIU 3HAYHO SUWUMU, HIHC CY-
YACHI.

Y numanni onoe'anoi cuposunu ons eupobnuymea o6pon-
3U 0asHb0O20 HacenenHs Ykpainu 36epmacmuvcs ygaza Ha npu-
nywenns, we He niomeepoxtcere 2eoN02iuHUMU OOCTIONCEHH -
mu desikux oocnionuxie (C.1. Tamapunos, /11 Kpaseyw, JI.11.
Heoonaxo) npo moowcnusicmes 31axo0xicenus pooosuuy 01086da.
6 makux bazamux pyoamu pecionax Ykpainu, sk JJonbac ma
Kpueuii Pie.

Excnepumenmanvui pobomu, npogedeni na 0cHo8i pyo
sanseanns Kapmamuuicokoi pyou, cnpagdi niomeepounu ioerw
nepepo3nooiy XiMIUHUX eleMeHmis, KO OOHI Memanu 3me-
Huylomscs, a iHui 30inbuwyiomscs. OOHak 01 OMPUMAHHS
6ponsu nompiben SUCOKULl 8IOCOMOK OOMIULOK, WO YMEOPIO-
1omub 6pon3y, 8KII0UAIOYYU 011080 6 MiHepanax. OOHaxk MiOHi ma
nonimemaniuni pyou Jouwbacy ne micmamos 00CMAamHb0i Kib-
KOCmi 011064 6 NO4amKogiti pyoi Ol OMPUMAHHA OJI08'AIHOT
oponsu. Cepis HAWUX eKChepUMeHMI8 0and NPoCmo YUCHY
MiOb. Takum 4uHOM, ABMOP CRUPAEMbCA HA NOHAMMA KOMIIH,
32I0HO 3 SKUM HEMOJICIUBO OMpuMamu Opou3y 3 MIOHUX pyo
Jlonbacy ma 6ponsu 0e3 HABMUCHO2O0 86€0€HHS BIONOBIOHUX
eneMenmis y po3naas.

Knrwwuosi cnosa: bponsonusapne supooruymeo, /uinpo-
Joncwruil pezion, 0oba niznvboi 6poH3U, 0108 AHI OPOH3U,
071080.

Bposengep FO.M. K Bonpocy 06 0/10BSIHHBIX OpoH3aX
Ha mpoctpancTBax /lHenpo-/[oHcKOro permoHa B 3MOXY
MO3/1Hel OpPOH3bI

Cmamus nocesujeHa On065HHbIM PYOAM KAK Jecupyio-
weil npumecu 8 npPou3eoocmee OPOH3bL OPeGHUM HACeeHUeM
Ilpuonenpogevsi 6 noszonem 6ponzoeom eexe. Paccmampusa-
HOMCs 6OCMOUHbLE U 3ANAOHbIE BEKMOPbI CHADICEHUs, 0beche-
yugaiowjue Mecmuoe Haceienue KaxK pyoou (Kaccumepumom,),
max u ee npooykmamu. Aemop obpawaem eHuMmanue Ha
NpeononodceHs HeKoOmopwix ucciedosamereil, He NOOmMeep-
HCOEHHbBIE 2€0NI02UYECKUMU UCCTe008AHUAMUY, O BOZMONCHO-
cmu 0OHAPYHCeHUsT MeCmopodicOeHull onoea & bacceiine JJow-
bacca u Kpusoeo Poca, komopuvle, 6eposimHo, mo2nu Oblnib
paspabomanvl 6 3n0xy paunezo memannd. bviio evickazano
MHeHUe 0 npou3eo0cmee OPOH3bL U3 MEOHOU PYObl C BbICOKUM
cooeparcaniem Memanios - npumeceli 8 MuHepaIbHol gase u
OMOENbHO OM NOAUMEMANTUYECKOU pYObl. B OpesHue epemena
ona paspabomxu a106020 MuHepana, e2o 00CMYNHOCMb O0/iA
paspabomxu, a maxdce 60IbLUIOU 00beM ULU 8bICOKOE cOoOep-
JHCaHUe NONE3HO20 MUHepand 6 pyoe ObLiu 00:A3amenbHbIMU
yeaosuamu. brazodaps cywecmsyrowum mexnonosusm, mpe-
bosanusi K MuHepanam 6 OpesHocmu Obliu HAMHO20 6blle,
ueM cospemMeHHble.

Ilo sonpocy 0 01063HHOM Cbipbe Ol NPOU3BOOCMEA
Oponsbl Opegnezo Hacenenus Yxkpaunvl obpawjaemcs 6HUMA-
HUe HA NPeononodiceHue, euje He NOOMBEPHCOEHHOe 2e0N02U-
YyecKUMU UCcied08anuamu Hekomopuix uccreoosameneii (C.H.
Tamapunos, /[I1. Kpasey, /[.I1. Heoonaxo) o 6o3modicHocmu
OOHAPYIICEHUs MECMOPONCOEHULl 0108d. 8 MAKUX 602amulx
pyooti obracmax Yxpaunet, kax [Jonbacc u Kpusoii Poe.

Dxcnepumenmansvhvie pabomvi, GbINOIHEHHbIE HA OCHO-
6e pyo KapmambvluiCKo20 pyOONposeleHus, OelcmeumenbHo
nOOMEEPOUNU  UOe0 NEPEPACnpedesieHUsl XUMUYECKUX 9ie-
MEHMO8, K020a 0OHU MEMAIbl YMEHbUAIOMCs, a Opyaue yee-
auuusaromes. OOHAKO 05l NOYUeHUs OPOH3bL Mpebyemcs bi-
CoKull npoyenm OpPOH3000pa3VIoOWUX npuMecetl, 6KaUasA 0J10-
60 6 munepanax. OOHAKO MeOHble U NOTUMEMATIUYECKUe Py-
oul Jlonbacca me codepoicam 0OCMAmouyHo 0108d 8 UCXOOHOU
pyoe onsa npousgodcmea on0eauHou Oponsvl. Cepusi Hawux
IKCNEPUMEHMOB OALd MOLbKO YUCmyto medb. Takum o6pasom,
asmop onupaemcs. Ha NOHAMuUeE, CO2NACHO KOMOPOMY He803-
MOHCHO NOTYUUMb O6POH3Y U3 Meouwvix pyo Honbacca u 6ponsy
0e3 npeOHamMepeHH020 8600d COOMBEMCMBYIOUUX IIEMEHMOE
6 pacnias.

Knrouesvie cnosa: oponszonumetinoe npouzsoocmeo, [rne-
npo-/JoHcKoU pecUuoH, on0ssHHbIe OPOH3bL, 01080, INOXA NO30-
Hell OPOH3bL.

Bpogenaep IOpiit MuxaiiioBu4 — JOKTOp iCTOPUYHUX HAYK,
JIolieHT, mpodecop kadenpu ictopii Ta apxeosorii CXiaHOYK-
paiHCHKOTO HAIiOHATBLHOIO yHiBepcuTeTy iMeHi Bomoaumupa
Jamns.
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