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ELEMENTAL COMPOSITION OF THE TOOLS FROM THE SOSNOVAYA MAZA
HOARD OF THE LATE BRONZE AGE

Vasiliy M. Retivov*, Anastasiya Yu. Loboda*, Elena Yu. Tereshchenko*, Irina A. Kamenskikh**,
Natal’ya I. Shishlina**

* Kurchatov Institute, Moscow, Russia; ** Moscow State University, Moscow, Russia;

% State Historical museum, Moscow, Russia

Keywords: Sosnovaya Maza hoard, elemental analysis, inductively coupled plasma mass spectrometry,

MS-ICP.

The elemental composition of the sickles from the Sosnovaya Maza hoard was studied using induc-
tively coupled plasma mass spectrometry (MS-ICP). The analysis of the composition was conducted
on 57 specimens from the collection of the State Historical Museum and 3 items from the collection
of the Saratov Regional Museum of Local History. Reference samples included sickles and knives from
Late Bronze Age sites of the Urals and Kazakhstan. The main components of the alloys of the Sosno-
vaya Maza hoard specimens are copper (91.30-99.19 %) and iron (0.02-7.85%). Also, in the alloys
there were micro- and trace impurities of the following elements: Ni, Zn, As, Pb, Co, and Se. Statistical
processing of the MS-ICP results made it possible to identify two types of direct correlations between
the contents of individual alloy components over the entire assemblage studied. Investigation of alloys
of the reference samples showed that the closest composition to the Sosnovaya Maza items is demon-
strated by the sickle from the Alekseyevka site in Kazakhstan.

TPACOJTOIMYECKOE UCCJIEHOBAHUE «CEPITIOB»
N3 KTAJA COCHOBAA MA3A

A. 10. To6oma*, H. H. Inmnnaa**
* HUL] «Kypuamosckuti uncmumymy», Mockea, Poccus; ** TocyoapcmeenHviii ucrmopu4eckuil
myseit, Mockea, Poccust

DOI: 10.31600/978-5-907053-35-9-194-196

Kntouesvie cnosa: knad Cocnosas Masa, mpaconozuueckuti aHamu3.

Vccnepyembiit knap 6bu1 HaiifeH B 1901 1. B XBanbiHcKoM p-He CapaToBckoit 0671. B konek-
uun [ocymapcTBEHHOTO MCTOPUYECKOTO My3es XpaHUTCA 68 m3fenmit Knaga. [IBa cepra u KelbT
xpanArca B CapaToBckoM 06macTHOM Mysee kpaeBefenus (COMK), ogmH ceprt n KMH)Xa Ha-
XO[ATCS B XBaJILIHCKOM MY3ee.

WccnenosanneM opyanii, BXogAmux B coctaB CocHOBO-MasuHCKOTO K/Iafia, B pa3Hoe BpeMs
sannmanuch H. A. Apanecosa (1991), B. A. [lepraués u B. C. boukapés (2002), a/1leMeHTHBIII CO-
craB uspenuit usydancs E. H. Yepnpix (1966).

B panHOIT paboTe NpefcTaB/IeHbl Pe3yIbTaThl TPACOMIOTNYIECKOTO MCCIeToBaHMs 42 cepIoB
u3 xotekuuu ['VIM u Byx cepnioB us coopanus COMK. B nureparype opyaus takoro Tmma
M3BECTHBI KaK «KOCap-CepIIbl COCHOBO-Ma3MHCKOTO TUIIa». ITO IINPOKOe OFHONIE3BUITHOE OpY-
Ve C MU3OTHYTHIM 00YXOM C 60PTOM ¥ IIPAMBIM jIe3BueM. IIATKa 4eThIpexyronbHoi (OopMbl, KakK
IIPaBWJIO, HE BBIJIENICHA, B IIEHTPEe — OKPYI/IOe OTBEPCTHE VIV IITHIPb.

Tpaconorndyecknit aHaNNU3 CEPIIOB BBLABNUII PAIJ, C/IEJOB HA IOBEPXHOCTY IIPEAMETOB, KOTOPbIe
OBbI/IV OTHECEHBI K TPeM TeXHOJIOTMYeCKMM dTamnam. JIuteitHble nedexTs (KaBepHBbI, HAPOCTBI, IIO-
PUCTOCTD) OTHOCATCA K 9TAIy U3TOTOB/IeHMs manenuit. [IpokoBka je3Bus, 007105 M TUTEIHBIX
nedekroB, mndoBKa 1e3BUA — K C/IefjaM MOCTAUTENHON 00paboTku. TakKe OblTa BbIABIIEHA
TpeThbs TPYIIIA C/IefiOB, OTPAKAIOIIasi BepOATHOE MCIIOIb30BaHME CEpPIIOB, — 3apyOKM Ha jIe3-
BUISIX, TPEIUHDI, B OJHOM CTy4ae — CJlefibl He3aKOHUYEHHOTO HaMepeHHOro paspybaHus cepma,
BO3MO>KHO, J/IS1 BTOPMYHOTO VICIIO/Ib30BaHUA.
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[To xa4ecTBy OTIMBKY BCe MCCIENOBAHHBIE M3JENVs MOXXHO Pa3felNTb HA [iBE T'PYIIIBL
1) 30 cepnioB u3 cobpanums ['VIM u ogun cepn u3 xowtekuu COMK MoxHO oxapakTepnsoBarthb
KakK J0OpOTHbBIE OT/IMBKM C He3HaunMTeNbHbIMU Jedekramu. HapocTsl, KaBepPHBI U HEIPOIUBBI
Ha 9TUX CepIlaX He MCKaKaT OIVICAHHYIO BbIIe OOLIYIO /IS CEPIOB KOHCTPYKIMIO U He OKa-
3bIBAIOT CU/IBHOTO B/IMSIHUS HAa MX IIPOYHOCTD U CIIOCOOHOCTD CONPOTUBIIATHCA AedopMarysam.
2) 13 cepnios n3 cobpanus I'VIM u ogun cepn u3 xowiekuyy COMK uMeroT KpynHble HapOCTBI,
HeIIPO/MBBI U iePeKThl. VIX MOXKHO OTHECTH K IUTETHOMY OpaKy 1 CUMTaTh nonypadpukaTamu
(Hepraués, boukapés 2002), IpUroTOBIEHHBIMM K ITIOCTEYIOLIEN ITepeIlaBKe.

[TpeuMymiecTBeHHO IMEHHO Ha CepIlax IepBO¥l IPYIIbI GUKCUPYIOTCS Cefbl JaIbHeel
IPOKOBK, 3aTOYKM 1 IIPEAIIONOKITEIbHOTO MCIIONb30BAHNSA B KadeCTBe pyosiux opyauit. Ox-
HaKo 3a(UKCUPOBAHO HECKOJIBKO VICK/TIOUUTENbHBIX 9K3eMIUIAPOB. Tak, Ha OIHOI OT/IMBKe cepIria
BBICOKOTO KadecTBa 6e3 TOIOMTHUTETbHON 00pabOTKI BUIHBI CI€f{bl BEPOSITHOTO MCIIONb30Ba-
Hust (TVIM, om. A307/24) (puc. 1, a). CaMbIM SPKUM MCK/TIOUEHMEM SIBJISIETCS CEPII U3 KOIEKLUI
COMK (KIT CMK 38584/2) (puc. 1, 6). 9TOT cepm IpencTaBseT co0oil IMMPOKOe O HONIe3BM!Ii-
HOE Opypye, aHAJIOTYYHOE JPYTYIM U3LENNsIM, OJHAKO ero K/IMHOK CY/IbHEe I30THYT I10 A/ITHHON
CTOpOHE, a 001Iast TOIIVHA U3/ie/sA HECKOIbKO Bbille 0ObIuHON. Ha 06yxe maHHOTrO cepna ot-
CYTCTBYeT BBICTYHAIOIUII OOPT, a Ha IIATKE HEeT HU OTBEPCTNU:A, HU 3aMEIAIOIIeTo ero B HeKOTO-
pbIX crydasx WTblps. OT Kpast MATKY BITTYOb IPOXOAAT HECKOIBKO CKBO3HBIX TPEIVH, II0BEPX
KOTOPBIX Ha 00eMX CTOPOHAX CepIla Ha BCeil IOBEPXHOCTU (PUKCUPYIOTCS CIefbl MHTEHCUBHOI
npokoBki. HecMoTps Ha Hamm4ume 3HAYUTENbHBIX [JeeKTOB, HA JIE3BUM HAHHOTO M3JeNus 3a-
¢duKCcHpoBaH psf 3apyOOK, YKas3bIBAIOIIMX Ha VICIIO/Ib30BaHIE CepIia OC/Ie IPOKOBKIL.

OTMeTVM, 9TO MMEHHO KOBKa IIPYMEHSIETCS] B KayeCTBe OCHOBHOJN TEXHOJIOTMYECKOI OIepa-
1y 110 06paboTKe OT/INTHIX U3fenmii B cepriax CocHoBO-MasuHckoro kinana. CreoB OnuIMBaHUs

Puc. 1. CocroBo-Masunckuit kag: 1 — cepr us cobpanust IVIM (om. A307/24), crenbl BepOsITHOTO
ncronb3oBauns; 2 — cepi n3 coopannst COMK (KIT CMK 38584/2), criefibl BEpOSITHOTO MCIIONTB30BAHNUS
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i obcedeHNs 06105 Ha cepiax He OOHAPY>KeHO, BO BCEX CIyYasAX MOCT/IUTENHON 00paboTKu
UTheBble fe(eKThl IPOKOBAHBI K IOBEPXHOCTY K/IMHKA.

IIpoxoBKa 71€3BM: KaueCTBEHHBIX CEPIIOB Nepe] VICIIOIb30BAHNMEM U IPMMEHEHE YKPEITIeH-
HOJI KOBKOJI OPaKOBAaHHOJI 3aTOTOBKM JIE€MOHCTPUPYeET Ipeob/IafiaHie 9TOI TeXHONOTUM CPefn
MEeTOZOB IIOCT/IUTETHO 00PabOTKM MeTajIa B MACTEPCKOI, MI3TOTOBMBIIIEN JAHHDIN K/TaJi, @ TaK-
Ke CO3HATeIbHOE MCIIONb30BAHMA KOBKY MacTepaMy He IIPOCTO I IPUAAHNUA HY>XKHOI (GOPMBI
U3JENNIO, 4, B IIEPBYIO OYepe[b, I/IA YIy4LIEHNA MEXaHNIeCKIUX CBOJICTB IIPEIMETOB.

JIntepatypa

ApaHecosa H. A. 1991. Kynprypa nacTyuieckux IieMeH a1oxu 6poHssl Asuarckoit gactu CCCP.
TaIkeHT.

Hepraués B. A., Boukapés B. C. 2002. Mera/mueckye cepibl Io3fHell 6ponssl Bocrounoit Es-
pombl. Kummnés.

Yepupix E. H. 1966. O xummnueckoM cocTaBe MeTasnna knaga u3 Cocnosoit Masel // KCHA. Bpim.
108. C. 123-131.

USE-WEAR ANALYSIS OF “SICKLES” FROM THE SOSNOVAYA MAZA HOARD
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Use-wear analysis of “sickles” from the Sosnovaya Maza hoard revealed traces on the surface of
these objects that were assigned to three technological stages of their life histories. Casting defects (cav-
erns, excrescences, porosity) belong to the stage of casting of the products. Forging of the blade, burrs
and casting defects, grinding of the blade are traces of post-processing. A third group of traces has also
been distinguished reflecting probably the stage of the use of the sickles: notches on the blades, cracks,
in one case, traces of cutting of the blade. The working of the sickles after casting is better observable
on objects with minor casting defects; however, a number of exceptions were recorded. The forging
of high-quality sickle blades before their use and the employment of reinforcing forging of defective
blanks demonstrates the predominance of this technique over the other methods of post-casting metal
processing in the workshop where the objects from this hoard were manufactured. Also the intentional
use of forging, not in order just to shape the desired product, but, primarily, to improve its mechanical
properties is observable.
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