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DETERMINING THE SEASON OF THE DEATH OF LATE-PLEISTOCENE
EQUUS CABALLUS FROM DIVNOGORIE 9 LOCATION (VORONEZH REGION)
BY ANALYZING THE MICROSTRUCTURE OF THEIR DENTAL CEMENT

ABSTRACT: Scientists studying the dwelling sites of ancient people ofien face the question about the season they
inhabited the sites. The method used in this study analyses growth layers in the cement and dentin of mammals’ teeth
and allows specialists to accurately determine the season the animals died, which in its turn points to the season people
inhabited the site. The author of this study used a method developed by Dr. Galina Klevezal and elaborated on by Dr. Ari-



ane Burke. The author applied the method to the teeth of Late Pleistocene Equus caballus species found at Divnogorie
9 (Russia, Voronezh Region, Liski District). A late Paleolithic archaeological excavation site, Divnogorie 9 is unique
for its monodominant fauna, represented almost exclusively by Equus caballus species. A total of seven bone-bearing
layers have been found at Divnogorie 9; the site's osteological collection features over 8,500 samples. There are several
theories aiming to explain how so many remains of horse bones have come to be found in one place. Using the method of
growth layers analysis of the dental cement of horses at Divnogorie 9 the author attempted to answer the question about
the season the animals died. The osteological material used in this study was collected from the 2nd, 5th and 6th bone-
bearing layers and consisted of three damaged jaws and 25 permanent teeth (molars and incisors). Because the material
was preserved poorly, it was possible to make only 10 good slices of teeth belonging to different species from different
bone-bearing layers. The analysis of the 10 samples showed that the animals died during the same season — spring/early
summer, which provides circumstantial evidence to back up the theory suggesting that the species died concurrently.

[Ipu n3yueHnn CTOSIHOK JAPEBHHX JIIOJICH Tepell CeNUaINCTaM1 YacTO BCTAeT BOPOC O CE30HHOU
MPUYPOUEHHOCTH 3TUX NoceneHnit. OOBIYHO IS PEeLIeHNs 9TOH 3a/1a4 NCIOIb3YIOTCS KaK apXeoIornye-
CKHeE, TaK U OMOJIOTHYECKHE JIaHHbIC, 0a3UPYIOIIHECs, INIABHBIM 00pa3oM, Ha (ayHUCTUYCCKUX KOJIICK-
musix. Ce30H OOUTaHUS JIIONE Ha CTOSHKE OMNpEAeISsIeTCs, KaK MPaBHiIo, MMyTeM BBIYMTAHMs BO3pacTa,
B KOTOPOM J00BIBAIICH JKUBOTHBIE, OT BEPOSTHOTO Tieprona ux pazmuoxkenus [Ceperun, 1988]. Taxoit
MOJIXOJ, OJJHAKO, COAEPIKUT P JOMYIIEHUI U MO3TOMY HE 00J1aaeT JOCTaTOYHON TOYHOCThIO. MeTon
aHaJin3a poCTOBBIX CJIOCB B KOCTHOM TKaHU, HEMCHTC U JICHTHHEC 3y6OB MJICKOIIMTAOMIMX, HAIIPOTHUB, I10-
3BOJISIET JIOCTATOYHO TOYHO OTPENIENISATh CE30H rUOeIN JKUBOTHBIX.

W3yuyeHne pocTOBBIX CIIOEB B KOCTH, IIEMEHTE M JCHTHHE 3y0OB MIICKOTHTAIOMINX MPOIOKACTCS
yxxe 6onee nmonyseka. B 1970 r. I'A. Knesezans u M.B. MuHOM 17151 HUX OBUT MPEATIONKEH TEPMHUH «pe-
THCTpHUpyIomye cTpykTypb» [Muna, Kneseszans, 1970]. KoctHas TkaHb, JIEHTHH U [IEMEHT 3y0OB Kak
PETUCTPUPYIOLIHE CTPYKTYPBI TPAAUIIMOHHO UCTIONB3YIOTCS IS ONpe/ielieHus Bo3pacTta ocodou. OmHaKo
OHHU MOTYT «paciiu(poBaTh» 1 JPyriue COOBITHS B )KH3HH )KUBOTHOTO, B TOM YHUCIIE M CE30H €0 THOCIH.
[Mpumenss JaHHBIN METO/ K (DayHHCTHUECKUM KOJUICKIUSIM, COOPaHHBIM Ha JIPEBHUX TIOCEICHUSX, MOXK-
HO OIPENETUTh CE30H UX OBITOBAHUSI.

ABTOpOM OBLI HCIIONIB30BaH MeTOj, pa3padorannsbiii [LA. Knesesans [Kiesesans, 1988] u nomos-
HeHHbll A.M. Bypke [Burke, 1992]. Marepuaiom I MCCIEIOBaHMS MOCTYXKHIN 3yObl MO3MHEILICH-
croreHoBBIX Equus caballus u3 mecronaxoxnenust JlusHoropse 9, ooHapyxennoro B 2004 r. Bo BpeMs
apXxeoJIOrMYeCKUX padoT, MPOBOAMMBIX Ha TEPPUTOPHHU MIPUPOAHOTO, APXUTEKTYPHO-aPXEOIOTHYECKOTO
Mmy3es-3anoBenHuka «JusHoropse» (Poccus, Boponesxkckas obnacts, JIMCKMHCKUH paiioH).

Mecronaxoxenue JIMBHOropbe 9 OTHOCHTCSI K apXEOIOTHYECKUM MaMSATHUKAM TTO3HETO TaJICOIUTa.
C 2007 1. 3mech IPOBOAATCS PETYISIPHBIC apXEOTOTHIECKHUE PACKONKH o1 pykoBoncTBoM A.H. beccynnora.

MecronaxoxaeHue JJuBHOrOphe 9 1ocTaTouHO XOpoIno u3ydeHo. Ero crparurpadus u renesuc mc-
cienyrores B padorax JlaBpymuna FO.A. [JlaBpymun u ap. 2010, 2011], [Tanuna A.B., beccyanosa A.H.,
Bbeccynnosa A.A. [beccynno u beccynnos 2010; beccynnos u np., 2013, 2014; Bessudnov, 2013], CeI-
yeporl C.A. [Sychevaetal. 2012], 3apenkoii H.E. ®nopa MecronaxoxaeHust aHajausupyercs Crupuo-
HoBoi E.A., YUenansiroit A.JI. M3yuenuto ¢ayHsl nocssiieHsl padotsel byposoit JI.H., Ky3uerosoii T.B.
[Kuznetsova, 2014], bepesuna A.1O., bepesunoii H.C. [bepesun u ap., 2012].

YHHUKaJIbHOCTD MECTOHAXO0XIACHUS 3aK/IHOYaCTCsd B TOM, UTO €TI0 q)ayHa ABJIICTCA MOHOAOMMUHAHT-
HoH. OcTeonornyeckast KOJJICKINs HACUUTHIBAaET Oosee 8,5 Thic. 00pa3iioB, OUTH BCE OHU MPHHA/IJICKAT
Equus caballus (;1ormamu), 1 Tonpko 3 oOpasiia — IpyruM KHBOTHBEIM (pocoMaxe, meciy H 3aiiny) [bec-
CyIHOB u 1p., 2014; Kuznetsova et al., 2014].

Bcero B apxeonornieckoM packorie JluBHOrOphe 9 OBUIO OOHAPYKEHO CEMb YPOBHEW 3ajieraHus
Koctei. B YCTBIPEX BEPXHUX KOCTCHOCHBIX YPOBHAX U B HUKHCM CCIbMOM YPOBHEC 3aJICTAIOT OTACIILHBIC
KOCTH U (pparMeHThl KOHEUHOCTEH, a B MATOM U IIECTOM YPOBHSIX HaiJCHBI, B OCHOBHOM, ()parMEeHTHI
ckemneToB Jomanei [JlaBpymun u gp., 2010].

Takune HeOOBIYHBIE HaXOJIKH OCTaBUJIU NCPE/I CIICUATIMCTAMU PA] BOIIPOCOB, CBA3AHHBIX C TCHE3MCOM
MeCTOHaxXOXK/IeHHs1 IUBHOTOpbE 9, MPUYMHAME U YCIIOBUSIMH, B KOTOPBIX TTOTHOIH )KUBOTHBIE. CyIIeCTBYET
HECKOJIBKO TOYEK 3PEHHSI OTHOCUTEIIBHO TAKOTO OOJIBILIOTO CKOIICHUSI KOCTHBIX OCTaTKOB JIOMIA/ICH.

[To MHEHHWIO OHOW TPYNIBI CHENUATUCTOB, IMBHOTOPHE 9 MOIVIO OBITH MECTOM MEPUOIHMUYECKOTO
3a0o0s1/3aroHa 1 NMepBUYHOM paznenku nomaaei [beccynnos u beccynnos, 2011; beccynnos u np., 2014;



Bessudnov et al., 2013]. JIpyrast rpymnmna uccienoBareieil CYUTaeT, YTO OOJNbIIas 4acTh KOCTEHOCHBIX
ropu3oHToB Ha J[uBHOTOPHE 9 0Opa3oBanachk BCIEACTBHE HEOAHOKPATHOTO CXO/a CEJIEBUAHBIX TIOTOKOB,
CTaBIIMX NMPUYMHON TrOenu nomanei [Jlaspymmn u ap., 2010, 2011]. TpeThst rpymia cienuaIrcToB M1o-
Jaraet, YTo NpUYMHON rudesn Jomaze crana OecKopMHIa B KOHIIE 3UMbI WUIM paHHel BecHoil. Hammune
7 KOCTCHOCHBIX CJIOEB CBSI3aHO C TEM, YTO JIOMIAH IMOTUOIM BBILIE [0 OBPATY, 3aTEM UX OCTAaTKH OBLIH
TIepeHeCeHbl BpDEMEHHBIMH ITOTOKAaMH K YCTheBOW YacTu oBpara [Kuznetsova et al., 2014].

Octeonornyeckuii Mmarepuai coOupascsi aBTOPOM HEMOCPEACTBEHHO M3 2, 5 U 6 KOCTEHOCHBIX
TOPU30HTOB M NPEACTABICH TPEMs MOBPEKACHHBIMU YENIOCTIMHU U 25 KopeHHbIMH 3yOamu (20 mo-
JsIpaMu; 5 pesnaMu), U3 KOTOPhIX 6 3yOOB ObUIM MPUYPOUYEHBI K 2 KOCTEHOCHOMY ClIOI0, 4 — K 5-My
u 15— K 6-My cioro. Beero 0b110 n3rotoBieHo 36 nuindoB u 32 npunniudoBKH, KOTOPbIE U3YYaIuCh
MOJ] TTOJIIPU30BAHHBIM CBETOM, OOBIYHBIM MPOXOASIIIUM U OTPaKeHHBIM CBETOM. MccnenoBanuck po-
CTOBBIE CJIOM B LieMeHTe. M3-3a TII0X0H COXpaHHOCTH MaTepHasa yiajaoch NOIY4YUTh Juib 10 xopo-
mMX TUIH(OB, MPUHAJICKAIINX pa3HbIM 0co0aM. L1nnder ObuM caenansl U3 00pa3LoB, OTHOCAIIMXCS
K pa3HbIM KOCTEHOCHBIM FOpU30HTaM: 3 o0Opasia Ko 2-OMyropu3oHTa, 2 obpasua — K5-omy, 5 o0pas-
OB — K 6-OMY KOCTEHOCHOMY Tropu30HTY. LlInuds! nccinenoBanuck B MOIsSpU30BaHHOM CBETE, OOBIY-
HOM TIPOXOJSIIIEM M OTpakeHHOM cBetre.l3yuanuck cioun Hapactanus B 3yOHoMm nemenre (Puc. 1).
B KOCTHO# TKaHH HEMAapHOKOMBITHBIX TOJOBBIC CIOM HE 00pa3yroTcs Wi o0pas3yloTcsi U OBICTPO pe-
3opoupytrorcs [Knesesanp, 1988].

Puc. 1. Cnoun Hapactanus B 3yoHoM 1iemente Equus caballus. @oto nmda BHEIHE# 9acT IepBOTo MOJIsIpa.
Ox3. [1-9-2014/cm.2/xB.J15/Ne403p. Mectonaxoxaenue usaoropse 9. [l — nentun; D — sMaib; 1| — memenr;
1, 3 — 3uMHHE CIION HAapacCTaHUA [IEMEHTA; 2, 4 — JIeTHUE CIIOM HapacTaHUs [leMeHTa. HabmomaeTcs Hagano
00pa3oBaHMs HOBOTO JIETHETO ¢i10s1 (0003Ha4eH udpoii 4), KOTOPBIH OKOHYATEIEHO HE chopMUpoBaIcs.

O6pasoBanue IieMeHTa B 3y0ax JIOIa i HaXOJUTCS B COOTBETCTBUH C OTKJIaJbIBAHHEM CIUHCTBECH-
HOTO, €KETOHOI0 OCHOBHOTO IIEMEHTHOT'O CJI051, COCTOSIILIETO U3 JIETHETO M 3UMHETO cJI0€B. JIeTHM cioit
B LIEMEHTE Jiomaaei popMupyercs ¢ Mast 10 okTsI0pst. OTiIoKeHne eMeHTa3zaMeuisieTcs B Hos0pe, Koraa
MOXeT (POPMUPOBATHLCS IPEPHIBUCTOE KOJBIIEBOE MPOCTPAHCTBO — 3UMHUE clol. LleMeHT mpekparaer
OTKJIaJIBIBAaThCS B MEPHOJ ¢ Aekadps mo mapt/anpesns [Kiesezans, 1988; Burke, 1992]. ®opmuposanue
MPEPHIBUCTOTO JIETHETO CJI0Sl MOXKET HauaThesl cHOBa B Mapre/anpene [Burke, 1992]. CoorBeTcTBEHHO, 110
MOCJIETHEMY OTIIOKEHHOMY LIEMEHTHOMY CJIOI0 MOXKHO CYIUTH O CE30HE THOEN JKUBOTHOTO.



[IpoBeneHHbINM aHATN3 PETUCTPUPYIOLINX CTPYKTYp B 3yOHOM nemente 10-Tu oOpasioB U3 cloes
2, 5, 6 moKazaj OIMHAKOBBIM CE30H I'MOENH Ul BCEX MCCIEIYEMBIX KMBOTHBIX HE3aBHCHUMO OT CIOS—
BecHa — Havauio jieta (Puc. 1). Heo6xoauMo OTMETHTD, UTO MOTYYEHHBIN PE3yiIbTaT yKa3bIBaeT TOIBKO
Ha CE30H, HE JI0Ka3bIBast (haKT eIMHOBPEMEHHOM rudenu omaneil. BMecte ¢ Tem, BBIBOJ 00 OTMHAKOBOM
CE30HE CMEPTH JUIS BCEX MCCIEAYEMbIX XKMBOTHBIX, HAXOSIINXCS B PA3HBIX CIIOSX, KOCBEHHO MOXET
CBUJICTEIILCTBOBATH B I10JIb3Y TOUKHU 3PEHUS O €AMHOBPEMEHHOCTH MX THOEIH.
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