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In 2009, the first radiocarbon chronology of the Bronze Age and Scythian period of the Mi-
nusinsk Basins was published, which laid foundation for a system analysis of further results.
Over the past decade, the total number of radiocarbon definitions has further increased by
almost a quarter. The most important changes have affected the chronological frames of
Afanasyeva Culture. A vast series of new AMS dates obtained from the Altai Mountains sites
showed that a significant number of the earlier age estimates erroneously suggested the sites
to be considerably older. This phenomenon probably affected the Minusinsk Basins as well.
The new dates shifted the boundaries of the Afanasyeva Culture in the Middle Yenisei Region
to the 30"-25" ¢. BC, and the timing of the earliest Okunev Culture burials to the end of the
26" c. BC rather than the beginning of the 25" c. BC. This suggests a 100-year period of co-
existence of the Afanasyeva and Okunev Cultures. Moreover, the new dates filled the “hiatus”
between the end of the Okunev and beginning of the Andronovo Culture, discussed in 2009.
The end of the Okunev can now be attributed to the 17 c. BC. The new dates fully confirm the
narrow chronology of the Andronovo (Fedorov) Culture on the Middle Yenisei — 17"-15% c.
BC. Minor changes are seen at the beginning of the Late Bronze Age in the Minusinsk Basins,
previously called the Karasuk Culture. The new determinations suggest the end of the 15 c.
BC as the beginning of this period, which is somewhat older than previously thought. The end
of the Bronze Age is still dated to the end of the 9" c. BC.
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B 2009 1. B cepynt my6mKaIuii ObUI MOBEAEHBI NTOTY U3YUEHNUS PafIOYITIEPOHON XPOHO-
JIOTUY TAMATHYKOB 310XV OPOH3BI V1 CKUPCKOTO BpeMeHY MIHYCHHCKIX KOTIOBVH U 33710~
’KEHa OCHOBA JJa/IbHEJIIIero CUCTeMHOr0 aHa/IM3a Pe3y/IbTaToB. 3a Ipollefllee eCATUIETHE
IIPOBEeHO OOMBIIIOE KOMMYECTBO HOBBIX PAAMOYIZIEPOSHBIX I3MEPEHIIT, YBEIMIMBIINX YIC-
JIO IaT IOYTHU Ha 4eTBepTb. Hanbosee Ba>KHble M3MEHEHNs IPOMU3OLIIN B OTHOLICHNUM XPO-
HOJIOTMYeCKMX IrpaHull adpaHacbeBCKOI Ky/IbTypbl. boybluas cepys HOBBIX HaT 110 06pasuaM
"3 TaMATHUKOB JOpHOTO A/ITas1, BBIIIOTTHEHHBIX C IPUMEHEHNEM YCKOPUTETbHOM METOMMIKY,
II03BOJIM/IA YCTAHOBUTD, YTO 3HAYMTENbHASA YaCTh paHee CHeTaHHbIX OIIpe/ie/IeHNiI HEBEPHO
onpenenAna BO3pacT IMaMATHNKOB, 3HAYMTE/NbHO X YIPEBHAA. 9Tta TE€HAEHI VA, BEPOATHO,
KOCHYy/Iach ¥ MUHYCHHCKUX KOTIOBUH. C y4eTOM HOBBIX OIIpefie/ieHNnI paMKu adaHacbeB-
ckoit KynbTyphl Ha Cpegaem Enncee onpepenensl B npenenax XXX-XXV Bb. fio H.3. Ilo Ho-
BBIM JJAHHBIM Hanbojlee paHHMeE 3aXOPOHEHUA OKYHEBCKOI KY/IbTYPBI JaTUPYIOTCA GUHAIOM
XXVI B. 1o H.9., a He Ha4asioM XXV B. [I0 H. 3., KaK CUUTAIOCh IpeX/ie. ITO NO3BOJIAET pac-
CMaTpuBaTh IEPUOJ, COCYIIeCTBOBAHNUA apaHACheBCKON M OKYHEBCKOII KY/IbTYp Ha IIPOTA-
xeHyn okorno 100 ner. Kpome Toro, HOBBIMM JaTaMyl 3aIIOJIHWICSA XUATYC MeX/y QUHATIOM
OKYHEBCKOIT 11 Ha4a/IoM aH[POHOBCKOIL KY/IbTYpPbl, KOTOPBLII OB OTMeYeH B IyOIMKALNAX
2009 r. Ha ocHOBaHMM COBPEMEHHBIX Pe3y/IbTaTOB (PMHA/I OKYHEBCKOIL KY/IbTYpPbI TEIePh CTIe-
pyet otHOCUTb K XVII B. 10 H.2. HoBas cepus pagyuoyriepogHbIX JaT HOTHOCTBIO TOATBEp-
[T y3Kyie XPOHOTIOTMYeCKyie PaMKI aHJpOHOBCKOII (peropoBcKoit) Kynbrypsl Ha CpenHeM
Enucee, koTopble yknazpiBalorcs B nepuon XVII-XV BB. 1o H.5. Hebonbuive nsMeHeHus
IIpon3onuiM B OTHOLIEHMN Ha4a/ia Iepuoaa HO3,[[H€I7I 6p0H3bI MI/IHyCI/IHCKI/IX KOT/IOBVH, pa-
Hee Ha3bIBaBILErocs KapacyKCKoll Ky/nbTypoit. HoBble ompenenenns aloT OCHOBAHUA CYM-
TaTh, YTO HAUaJI0 3TOTO IIePIMOJA MOXKET OTHOCUTDLCA K ¢uHamy XV B. 1O H. 9., YTO HECKOIBKO
IpeBHee, YeM IIpeIIoaraaoch paHee. [lata puHaa sroxu O6pOH3bI IO-IPEXKHEMY OTHOCUTCA
K KoHIy IX B. 1o H. 9.

Kniouesvie cnosa: MuHyCHHCKIE KOTTIOBUHBIL, 3110Xa GPOH3bI, PaVOYITIEPOHASL XPOHOMOT WA,
apaHacheBCKasl KY/IbTYpPa, OKYHEBCKas KY/IbTYpa, aHAPOHOBCKast ((pefopoBCcKast) KyIbTypa,
o3Hsis1 6poH3a.

The research into the radiocarbon (*C) dating of the Bronze Age archaeological sites
of the Minusinsk Basins started at the very beginning of the development of the method
itself. Since 1956, on the basis of the V. G. Khlopin Radium Institute and the Leningrad
Branch of the Institute of Archaeology of the Academy of Sciences of the Soviet Union,
the country’s first radiocarbon laboratory began to operate in Leningrad!. This method
caught the attention of M. P. Gryaznov, and some of the first samples were brought from
the sites explored by the Krasnoyarsk expedition in the Minusinsk Basins. These were
mostly burials of the Afanasyeva and Andronovo Cultures. The first results were very con-
tradictory, which abruptly reduced further interest in this method. However, with the ef-
forts of such enthusiasts as, for example, E.B. Vadetskaia and N. A. Bokovenko, the source

v Zaitseva G. I, Timofeev V.1, Sementsov A. A. Radiouglerodnoe datirovanie v IIMK RAN: istoriia,
sostoianie, rezul’taty, perspektivy // Rossiiskaia arkheologiia. 1999. No. 3. P.5-21.

Becmuux CIIOI'Y. Mcmopus. 2021. T. 66. Buin. 3 935



base was constantly replenished, the new results were introduced into scientific discourse
and used to determine the age of archaeological sites and entire cultures. Of particular
importance was a series of 1*C dates obtained by a group of German researchers (A.Na-
gler and G. Parzinger), who, together with local archaeologists (A.I. Gotlib, V.S. Zubkov,
A.I Poselianin, K. G.Kotozhekov), investigated the sites around the Sukhanikha Moun-
tain (mouth of the Tuba River). They attempted to build an independent radiocarbon
chronology based only on the sites researched by their group?.

In 2009, a series of publications on the *C dating issues of the Minusinsk Basins sites
appeared in Russian and foreign scholarship®. Not only they introduced 88 new dates,
but also critically analyzed all previous age definitions of the Bronze Age and Scythian
time sites in the area. This study stands out for several fundamental points: firstly, for a
rigorous critical approach to the sources, which allowed detecting a significant number of
admittedly arguable '“C dates; secondly, for the use of all previously obtained reliable dates
and applying the uniform calibration procedure to them; thirdly, for the use of the OxCal
statistical algorithms for summarizing these dates. As a result, the most complete and con-
cise picture of the proportion of *C dates for various archaeological cultures was made.

Further '“C research into the chronology of the prehistoric sites of the Minusinsk Ba-
sins explored in depth data on individual archaeological cultures: Afanasyeva?, Okunev®
and Andronovo®. Special attention, both in Russian and foreign literature, was given to the
problems of unreliable dates for the Afanasyeva Culture sites in the Altai’. Other publica-
tions discussed '*C data on the Minusinsk Basins and neighbouring regions®. At the same
time, the accumulation of new dates continued. For example, for the Okunev Culture, the
number of known age determinations went up almost two-and-a-half times in the last ten
years. Thus, the extent of the new knowledge over the past period has reached a certain
milestone, and it now requires the formation of a new single concept of '*C chronological

2 Gorsdorf]., Parzinger H., Nagler A, Leontyev N. Neue *C-Datierungen fiir die Sibirische Steppe und
ihre Konsequenzen fiir die regionale Bronzezeitchronologie // Eurasia Antiqua. Berlin. 1998. Bd. 4. S.73-80;
Gorsdorf J., Parzinger H., Nagler A. New radiocarbon dates of the North Asian steppe zone and its conse-
quences for the chronology // Radiocarbon. 2001. Vol. 43 (2B). P.1115-1120.

3 Svyatko S. V., Mallory J. P, Murphy E. M. et al. New radiocarbon dates and a review of the chronol-
ogy of prehistoric populations from the Minusinsk basin, Southern Siberia, Russia // Radiocarbon. 2009.
Vol.51 (1). P.243-273; Poliakov A. V., Svyatko S. V. Radiouglerodnoe datirovanie arkheologicheskikh pami-
atnikov neolita — nachala zheleznogo veka Srednego Eniseia: obzor rezul’tatov i novye dannye // Teoriia i
praktika arkheologicheskikh issledovanii. 2009. Vyp.5. P.20-56; Svyatko S. V., Poliakov A.V. Novye radi-
ouglerodnye daty pamiatnikov epokhi bronzy — nachala zheleznogo veka Srednego Eniseia // Rol’ estest-
venno-nauchnykh metodov v arkheologicheskikh issledovaniiakh. Barnaul, 2009. P. 146-149.

* Poliakov A.V. Radiouglerodnye daty afanasevskoi kul'tury // Afanasevskii sbornik. Barnaul, 2010.
P.158-171.

5 Poliakov A. V. Radiouglerodnye daty okunevskoi kul'tury // Zapiski IIMK RAN. 2017. No. 16. P.52-74.

¢ Poliakov A. V. Radiouglerodnye daty pamiatnikov andronovskoi (fedorovskoi) kul'tury na Srednem
Enisee // Zapiski IIMK RAN. 2019. No. 20. P.163-173.

7 Poliakov A. V., Svyatko S. V., Stepanova N.F. Novye dannye po radiouglerodnoi khronologii pami-
atnikov afanasevskoi kul'tury Altaia // Trudy V (XXI) Vserossiiskogo arkheologicheskogo s’ezda v Bar-
naule-Belokurikhe. T.III. Barnaul. 2017. P.62-66; Poliakov A., Svyatko S., Stepanova N.: 1) A review of the
radiocarbon dates for the Afanasyevo Culture (Central Asia): Shifting towards the “shorter” chronology
/I Radiocarbon. 2019. Vol.61, iss.1. P.243-263; 2) Problema radiouglerodnoi khronologii afanasevskoi
kul'tury i novye dannye. Fenomeny kul'tur rannego bronzovogo veka stepnoi i lesostepnoi polosy Evrazii:
puti kul'turnogo vzaimodeistviia v V-III tyc. do n.e. Orenburg, 2019. P. 181-187.

8 Poliakov A. V., Svyatko S. V., Stepanova N. F. Sovremennoe sostoianie radiouglerodnogo datirovaniia
afanasevskoi i okunevskoi kul'tur // Nauchnoe obozrenie Saiano-Altaia. 2018. No. 1 (21). Vyp.5. P.14-22.
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Fig. 1. Comparison of summed probabilities of calibrated C dates for the Bronze Age archaeo-
logical Cultures of the Minusinsk Basins (Sum and Boundary functions used)

column. In this article, we make an attempt to summarise the data on a new higher level
(Fig. 1).

Unfortunately, over the past decade, there have been no reliable *C dates for the Neo-
lithic samples. This is directly related to the fact that so far no burial complexes of this pe-
riod have been found in the Minusinsk Basins. Only a small number of camps are known,
and the layers are overlaid and mixed with those of the later Afanasyeva and Okunev
Cultures®. All isolated burials, which were previously attributed to this period, have been
confidently dated to the Okunev Culture. Thus, there are no grounds for developing the
chronology of this period in the Minusinsk Basins.

The earliest Bronze Age sites in the region are represented by the Afanasyeva Cul-
ture'®. In the 2009-2010 publications, they were dated to the 37""-25t% c. BC!!. Even at that
time it was already clear that such a long 1400-year period of existence of the culture did
not agree with archaeological realities. The number of cemeteries and burials within them
is relatively small and would not be sufficient to fill such a long chronological interval. The
detailed study of these materials did not reveal any internal chronological stages, which

® Vadetskaia E. B. Arkheologicheskie pamiatniki v stepiakh Srednego Eniseia. Leningrad, 1986.

0 Vadetskaia E.B., Poliakov A.V., Stepanova N.FE. Svod pamiatnikov afanasevskoi kul'tury. Barnaul,
2014.

1" Poliakov A. V. Radiouglerodnye daty afanasevskoi kul'tury.
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Fig. 2. Comparison of the 1“C dates from the Elo-Bashi cemetery (Afanasyeva Culture of Altai)
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is very surprising if we admit the 1400-year existence of the culture. Finally, there were
numerous paradoxes associated with the Yamnaya Culture. The earliest Afanasyeva sites
appeared older than Yamnaya; this introduced a contradiction into the concept of their
origin, based on the eastward migration of the Yamnaya population. Although there was
an understanding of the ambiguity of this situation, there was no reason for distrusting the
existing '“C dates. As a result, a broad framework of the Afanasyeva Culture (37"-25% .
BC) was entrenched in the scientific literature.

A crucial change in this situation occurred in 2017, when a number of the Afanasyeva
Culture sites in the Altai, which had previously been considered as the oldest known, were
re-dated. The vast majority of the new dates appeared 600-700 years younger than those
received earlier (Fig. 2).
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Fig. 3. Comparison of summed probabilities of calibrated *C dates for the Afanasyeva Culture of
Altai, made using various methods on wood and bone samples (Sum and Boundary functions used)

Furthermore, all samples dated with modern accelerator mass spectrometry (AMS)
technique fell into a very narrow chronological period not exceeding 300 years. The dates
received later, in 2018-2019, fully agreed with the 2017 dates'2. So far, 27 AMS dates for
the Afanasyeva Culture in the Altai have been published, and all of them belong to the
31h-29% ¢. BC. On this basis, the concept of the “short” chronology of the Afanasyeva
Culture was proposed as a result of the rejection of the previous determinations and the
use of exclusively modern measurements’.

The causes of this phenomenon are yet to be explained. All previous measurements
were made in the laboratories of Novosibirsk (SOAN) and St. Petersburg (Le) following
the conventional liquid-scintillation technique (LSC). At the same time, only those re-
ceived from wood samples (Fig. 3) were unreasonably old.

Dates from human bone collagen, on the contrary, appeared slightly too young. The
reasons for the latter could be that they were not amended for the isotopic fractionation,
which is essential in modern AMS laboratories. However, it appears that the problem
with the determinations of questionable age was not only related to the sample material.
The results of re-dating of the wood sample from the ceiling of the Kara-Koba 1 cemetery
grave 3 (UBA-35116) using AMS technique, were also 600 years younger than previous
determinations (Fig. 2). Thus, in order to obtain the reliable dates for the Afanasyeva sites

12 Poliakov A. V., Svyatko S. V., Stepanova N. F. Problema radiouglerodnoi khronologii. ..
13 poliakov A., Svyatko S., Stepanova N. A review of the radiocarbon dates...
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Fig. 4. Comparison of summed probabilities of calibrated *C dates for the Malinoviy Log ceme-
tery and other sites of the Afanasyeva Culture of the Minusinsk Basins, made using various methods
on various samples (Sum and Boundary functions used)

of Altai and to determine their age, it appears feasible to use only modern measurements,
especially since their number has already exceeded the number of previously made meas-
urements.

This problem partly concerns the Minusinsk Basins as well. We have previously ques-
tioned the reliability of the four dates from Malinoviy Log!* — these are 600 years older
than all other dates from the Afanasyeva sites of the Minusinsk Basins (Fig. 4).

Given the revealed problem with the Altai dates, we can suggest that in this case we
are also dealing with this so far poorly understood effect. Interestingly, the rest of age de-
terminations for the Middle Yenisei sites, made using the conventional (LSC) method on
wood samples, do not show any differences from modern dates. We assume that the effect,
visible on almost all wood samples from Altai, appears only sporadically in the Minusinsk
Basins.

Another important observation of this research was the lack of synchronicity of the
Afanasyeva Culture sites in different regions. Comparison of modern (AMS) radiocar-
bon dates shows that all analysed Altai sites are older than those of the Minusinsk Basins
(Fig. 5).

14 Bokovenko N.A., Mitiaev P E. Afanasevskii mogil'nik Malinovyi Log na Enisee // Afanasevskii
sbornik. Barnaul, 2010. P.16-29.
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Fig. 5. Comparison of summed probabilities of calibrated AMS '“C dates for the Afanasyeva Cul-
ture sites in the Altai and the Minusinsk Basins (Sum and Boundary functions used)

Notably, the latest research carried out with traditional archaeological methods draws
similar conclusions. According to I. P. Lazaretov, the earliest Afanasyeva burial complexes
in the Minusinsk Basins are the most similar to the Altai materials, while the later ones
have a distinct originality!®. This does not mean that the Afanasyeva tradition was com-
pletely interrupted in the Altai in the 29" c. BC. To date, these sites include several specific
groups of burials (Kurota, Ulita, Aragol types), which have not been AMS *C dated!®.
Perhaps, they will chronologically fall into the period between the Afanasyeva materials
themselves and those of the subsequent Karakol Culture.

As such, at the moment the chronology of the Afanasyeva Culture in the Middle
Yenisei Region should be established on the basis of 36 C dates, which do not include
those from the Malinoviy Log cemetery. The combined analysis demonstrates the devel-
opment of the culture for about 500 years, between 30" -25" ¢. BC (Fig. 1). This approach
completely removes all contradictions associated with the Yamnaya Cultural-Historical
Horizon, which appears several hundred years older. Recent research in physical anthro-
pology'” and genomics!® leaves no more doubts on the relationship between the two pop-
ulations. The formation of the Afanasyeva Culture appears to be the result of the eastward
migration of a part of the Yamnaya population and their spread in entirely new territories
inhabited at that time by autochthonous Neolithic tribes.

The question of the transition from the Afanasyeva to Okunev Culture requires de-
tailed attention. The issue was virtually avoided in the 2009 publications. Due to the small
number of dates, the beginning of the Okunev Culture was dated to the 25" ¢. BC. Yet,
an extensive study of the early Uibat stage carried out by Saint-Petersburg researchers,
allowed to significantly increase the number of age determinations of the earliest mounds

5 Lazaretov 1.P. K otnositel'noi khronologii afanasevskoi kul'tury Srednego Eniseia ili khorosho
zabytoe staroe // Drevnosti Sibiri i Tsentral'noi Azii. 2017. No. 8 (20). P.8-34.

16 Vadetskaia E. B., Poliakov A. V., Stepanova N. E. Svod pamiatnikov afanasevskoi kul'tury.

17" Khokhlov A. A., Solodovnikov K. N., Rykun M. P. et al. Kraniologicheskie dannye k probleme sviazi
populiatsii iamnoi i afanasevskoi kul'tur Evrazii nachal’nogo etapa bronzovogo veka // Vestnik arkheologii,
antropologii i etnografii. 2016. No. 3 (34). P.86-106.

18 Allentoft M. E., Sikora M., Sjogren K. G. et al. Population genomics of Bronse Age Eurasia // Nature.
2015. Vol. 522, no.7555. P.167-172.
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of this period. As a result, it became clear that the formation of the Okunev Culture should
be dated to the second half of the 26 c. BC, which suggests that there was a short period
of coexistence between the Afanasyeva and Okunev Cultures. It is difficult to establish the
exact chronology of this period, but it can be argued that it dates to the turn of the 26—
25 ¢. BC and does not exceed 100 years. The evidence for contacts is most obvious in the
sites of the final stage of the Afanasyeva Culture in the use of certain funeral traditions,
more characteristic of the following culture.

To date, there are 61 *C dates for the sites of the Okunev Culture. Over the past
10 years, their number has increased more than twice (from 28). It should be specifically
mentioned that all these dates lack problems associated with the Afanasyeva sites in the
Altai. This is due to the fact that the radiocarbon dating of samples from Okunev objects
began very late, slightly more than 20 years ago. All these dates can be confidently con-
sidered modern; the vast majority of them (about 75 %) were made using AMS. Based
on their summed analysis, the Okunev Culture should be considered to have lasted for
800-850 years and dated to the end of the 26" -18% ¢. BC (Fig. 1).

The 2009 publications mentioned two major problems related to the dates of this pe-
riod. Firstly, at that time it was not possible to support with *C dating the already accept-
ed division of the Okunev Culture into the chronological stages: Uibat and Chernov'®. The
picture appeared very puzzling, with almost completely synchronous periods. Relatively
recent further special study resolved this problem. The main reason for the unclear chro-
nology was that at the initial stage, the samples for the *C research into Okunev Culture
were mostly collected from disturbed complexes. As modern studies show, the tradition
of later penetration into the graves of their ancestors for the purpose of subsequent burial
or relocation of the remains was very characteristic of the Okunev Culture®. As a result,
a significant number of first dates on the Uibat stage graves dated not to the very moment
of the main burial, but to further, much later activity. The appreciation of this problem
prompted re-analysing the sources and filtering out the controversial dates. In addition,
a significant series of new dates was acquired, exclusively from closed complexes without
traces of later disturbance.

The analysis of these reliable dates revealed a very clear picture which confirmed the
already established division of the Okunev sites into chronological stages (Fig. 6).

This allowed not only supporting the validity of the established relative chronology,
but also determining the boundaries of chronological stages in absolute dates. The earliest
Uibat stage can be attributed to the end of the 26"-23™ c. BC. The next chronological
period, the Chernov stage, is dated to the 22"4-20% ¢. BC. Finally, the end of the Okunev
Culture, named by D. G. Savinov the Razlivskiy stage?!, already has two reliable dates and
is attributed to the 19'"-18'™ c. BC. Thus, the concept of the relative chronology of the
Okunev Culture has gained strong support having been confirmed by the natural science
method.

19 Lazaretov 1. P. Okunevskie mogil'niki v doline reki Uibat // Okunevskii sbornik. St. Petersburg,
1997. P.19-64.

20 Lazaretov 1. P, Morozov S.V., Poliakov A.V. Novye dannye o manipuliatsiiakh s cherepami v
pogrebalnom obriade okunevskoi kul'tury // Drevnie nekropoli — pogrebalno-pominalnaia obriadnost,
pogrebalnaia arkhitektura i planirovka nekropolei. St. Petersburg, 2018. P.51-56.

2L Savinov D.G. K probleme vydeleniia pozdnego etapa okunevskoi kul'tury // Teoriia i praktika
arkheologicheskikh issledovanii. 2005. Vyp. 1. P.28-34.
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Fig. 6. Comparison of summed probabilities of calibrated *C dates for the Okunev Culture stages
in the Minusinsk Basins (Sum and Boundary functions used)

Another issue raised previously is the existence of the nearly 150 year “hiatus” be-
tween the dates of the Okunev and Andronovo Cultures. In 2009, it was already men-
tioned that this was due to the insufficient number of 1C measurements. Indeed, over the
past ten years it has become clear that this was a purely technical problem related to the
lack of dates for the latest Okunev sites. Only three mounds which can be attributed to
this still understudied period are known, and only two dates have been received for them,
but these confidently fall into the previously found “hiatus”, bordering with the dates of
the following Andronovo Culture (Fig. 6). Unfortunately, this does not appear as final
solution to the problem related to the end of the Okunev Culture. Taking into account the
limited localization of the Andronovo sites in the territory of the Minusinsk Basins (only
in the north), leading experts suggest that the population of the Okunev Culture could
have continued living in the southern areas for a long time. However, we do not yet know
specific Okunev complexes that could be synchronized with the Andronovo Culture on
the Yenisei. Their discovery and study are one of the vital aims of modern archaeology of
the Minusinsk Basins.
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The new period in the prehistory of the Minusinsk Basins is concerned with the in-
vasion of the Andronovo (Fedorov) Culture tribes. The first age determinations for these
sites were the large series of unreliable dates with a spread of up to 3000 years, which
caused a long-standing distrust of many Russian researchers in the potential of the *C
dating. In 2009 publications, it was noted that modern measurements were not affected by
this problem, and if we excluded all dates received before 1990, we could get a clear chron-
ological interval between the 17"-15% ¢. BC. The main difficulty was the small number of
determinations available at that time (only 14).

Over the past 10 years, only ten new radiocarbon dates have been added for the An-
dronovo (Fedorov) sites of the Minusinsk Basins. These were received as a part of the lat-
est paleogenetic research by a large international team?2. The definitions fully fall within
the previously specified chronological period of 17-15% c. BC and confirm the reliability
of the previous approach. Thus, it has become even clearer that the presence of the An-
dronovo population in the Middle Yenisei lasted for no more than 300 years.

Finally, the end of the Bronze Age in the Middle Yenisei Region is associated with
sites that have traditionally been united under the concept of the “Karasuk Culture”. Mod-
ern research demonstrates the existence of a large number of different cultural impulses
during this period, which makes it impossible to consider these diverse complexes as be-
longing to the same culture®. Analysis of this period allows differentiating four chrono-
logical stages, combining eight individual horizons. For the past 10 years, the number of
4C determinations for these sites has barely increased. Only a few dates were added as a
part of the genomic research, and the total number of definitions reached 73. The plot-
ted data demonstrates the amazing homogeneity of the whole series. The chronological
boundaries of the Late Bronze Age are clearly defined as the end of the 15"-9t" c. BC
(Fig. 1). The upper limit completely agrees with the archaeological data, and the lower
one appears one century older. According to latest research, analogies to objects of the
13t ¢c. BC from Northern China are found only in the burials of the second stage of the
Late Bronze Age, according to the chronology by A.V.Poliakov and I. P. Lazaretov, while
the earlier sites of the first stage may well date back to the 14" c. BC?*. If we bear this in
mind, the archaeological and radiocarbon data on the chronology of the Late Bronze Age
correspond completely.

In 2009, when the first summarising analysis of the dates for this period was carried
out, an attempt was made to split the dates, according to the chronology of M. P. Gryaznov,
into those of the “classic” and Kamenniy Log stages. The summed probability of the first
group appeared within the 14"-11"" ¢. BC, and of the second — within the 13%-9% .
BC?. At the same time, it was pointed out that the issue was mainly related to the meas-
urements from the Kamenniy Log stage cemetery of Sukhanikha. It was ten dates from
this site that made the lower limit of the later stage of the Karasuk Culture significantly
older. If these dates are excluded from the analysis, the timing of the Kamenniy Log stage

22 Narasimhan V., Patterson N., Moorjani P. et al. The Genomic Formation of South and Central Asia
/1 Science. 2019. Vol. 365. P. eaat7487-caat7487.

2 Lazaretov L P, Poliakov A.V. Khronologiia i periodizatsiia kompleksov epokhi pozdnei bronzy
Iuzhnoi Sibiri // Etnokul'turnye protsessy v Verkhnem Priobe i sopredelnykh regionakh v kontse epokhi
bronzy. Barnaul, 2008. P.33-55.

2 Ppoliakov A.V. Periodizatsiia “klassicheskogo” etapa karasukskoi kul'tury (po materialam
pogrebal'nykh pamiatnikov): dis. ... kand. philos. nauk. St. Petersburg, 2006.

25 Poliakov A. V., Svyatko S. V. Radiouglerodnoe datirovanie arkheologicheskikh pamiatnikov neolita. ..
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becomes shorter — 111"-9t ¢. BC, which is quite consistent with modern archaeological
concepts. The unexpectedly old age of this group of burials from Sukhanikha drew atten-
tion of German researchers themselves at the time of the publication?®.

The set of dates from Sukhanikha should be considered in more detail. Their clos-
er examination draws attention to two dates (Bln-5281 and BIn-5317) from same burial
(Sukhanikha ITk. 11 g. 1). Based on the funeral rite, types of structures and accompanying
equipment, this grave is dated to the Kamenniy Log stage, according to M. P. Gryaznov,
or the third stage of the Late Bronze Age, according to A.V.Polyakov and I. P. Lazaretov.
The tests were made in the same laboratory, but on different types of samples (wood and
human bone). The calibrated age ranges of these samples show the gap of almost 200 years
between each other. The date from the human bone (1* c. BC) fully agrees with tradition-
al views on the timing of such sites (of the Kamenniy Log or the third stage of the Late
Bronze Age). Similar dates have been obtained on neighbouring burials, and they also fall
within 11%-9th ¢. BC (Sukhanikha IT k. 11A g.1,and k. 10 g. 1). The second date, obtained
from wood from the same grave, belongs to the 14"-13" c. BC, and there is every reason
to believe that it is not correct. Now it gets clear that other particularly early dates from
the burials of this group are also received from wood samples. It appears possible that the
phenomenon could be repetitive. Thus, a series of measurements from the Sukhanikha
burial ground made on wood samples appears unreliable. Given that this series raised
major issues when the radiocarbon dates were merged with the traditional chronology, we
consider it reasonable to avoid using it. If the dates from wood samples are excluded from
the series of measurements from Sukhanikha, the picture appears much more realistic.
The early group of burials is dated to the 14'"-13' ¢. BC, the late one — to the 10""-9% c.
BC. A similar situation is emerging when considering another large series of dates from
the cemetery of Anchil-Chon?. If four dates with excessively wide confidence intervals
(£100 C years and more) blurring the details are left out, the chronology of the site be-
comes much more concise.

With better understanding of the arguable dates, we can interpret the existing data in
light of the new, more detailed chronology®®. Unfortunately, there are still very few dates
for the early (I) and late (IV) stages of the Late Bronze Age. Only complexes with reliable
relative age were used in the analysis. Ambiguous dates and those with the confidence
interval exceeding 100 years were left out, as well as a series of dates from wooden samples
from the Sukhanikh I-II burial ground. The resulting pattern is not as bright as the one for
the Okunev Culture stages, yet the chronological sequence of the stages can be determined
quite confidently (Fig. 7).

The earliest sites of stage I are dated to the late 15"~13% c. BC. Given the small num-
ber of definitions, chronological boundaries of the Andronovo monuments, and the ten-
dencies to inexplicably older dates mentioned earlier, the beginning of the Late Bronze
Age of the Minusinsk Basins should still be attributed to the end of the 15" c. BC. The

26 Gdorsdorf ], Parzinger H., Nagler A. New radiocarbon dates...

27 Bokovenko N. A., Legrand S. Das karasukzeitliche Graberfeld Ancil Con in Chakassien // Eurasia
Antiqua. Berlin. 2000. Bd. 6. S.210-248.

28 Ppoliakov A.V. Skhema periodizatsii klassicheskogo etapa karasukskoi kul'tury. Stepi Evrazii v
drevnosti i srednevekove. St. Petersburg, 2002. P.209-213; Poliakov A. V. Periodizatsiia «klassicheskogo»
etapa karasukskoi kultury (po materialam pogrebalnykh pamiatnikov); Lazaretov I P. Zakliuchitel'nyi
etap epokhi bronzy na Srednem Enisee: diss. ... kand. philos. nauk. St. Petersburg. 2006; Lazaretov 1. P,
Poliakov A. V. Khronologiia i periodizatsiia...
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boundary between stages I and II is very conditional. It can be confidently assumed that
in the north of the Minusinsk Basins the second stage began later than in the south. In
general, its boundaries are defined by the 13"-beginning of the 11* c. BC. A very clear
boundary runs between stages IT and III. The latter begins at the end of the 11% ¢. BC and
lasts until the end of the 9" c. BC. Two dates of the “Bainov type” complexes (stage IV)
are very compact. They fall on the very interface between the Bronze Age and Scythian
time, within the 9h-8' ¢. BC. It can be stated that after the critical review of the sources,
radiocarbon dates confirm the general trend of composite chronological scheme of the
Late Bronze Age in the Minusinsk Basins. Unfortunately, the resolution of the method
currently does not allow to consider all eight chronological horizons, but at the level of
specific stages the image is quite clear.

A separate complex issue, which we will only outline here, is chronological correla-
tion of sites of the final Bronze Age and Scythian period. Radiocarbon dates of typologi-
cally the earliest burials of the Tagar Culture have very wide intervals as a result of falling
on the “Hallstatt plateau” on the calibration curve®. In some cases, they reach 10" c. BC.
Such old age may partly be associated with various effects that have an impact on C
dates. To verify the long (two century) coexistence of the Bronze Age and early Scythian
time sites, an extended '*C study is required, using the equipment that will allow receiving

2 Alekseev A. Iu., Bokovenko N. A., Vasilev S.S. et al. Evraziia v skifskuiu epokhu. Radiouglerodnaia i
arkheologicheskaia khronologiia. St. Petersburg, 2005.
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“narrow” age ranges with low confidence intervals. According to archaeological data, this
period was not extensive and most likely dated to the turn of the 9"-8% ¢. BC.

Presently, the data on the *C chronology of the Bronze Age sites in the Minusinsk
Basins is still being refined. For the past ten years, since 2009, about 50 new dates have
been received, and important improvements have been made in the chronology of the
most ancient cultures. The question of the beginning of the Afanasyeva Culture in the
Middle Yenisei is of major concern. The rejection of unreasonably old dates from the Mal-
inoviy Log cemetery allows removing a significant number of “problems” and “paradoxes”
that arise from comparison with the dates of the Yamnaia Cultural-Historical Horizon.
Moreover, the establishment of the older age of the Afanasyeva sites in the Altai is specifi-
cally important as it makes it possible to assess the internal chronology of these complexes
with the new data. Today, on the basis of *C dates, the Afanasyeva Culture of the Middle
Yenisei Region should be attributed to the 30" -25t" c. BC.

Over the past period, the major breakthrough has occurred in the study of chronol-
ogy of the Okunev Culture. Forty new dates made over the last decade allow a completely
new approach. Most of these dates belong to the earliest sites and, as a result, the lower
boundary of the culture becomes slightly older and now dates to the second half of the
26" c. BC. The verification of the chronological stages of the culture by '“C dating is
crucial. Moreover, the new grounds have been set for determining their absolute age. The
most ancient Uibat stage dates to the 261231 ¢ BC, Chernov — to the 2224-20% ¢, BC,
and the final Razlivskii stage — to the 19" -18t c. BC.

Far fewer changes have been observed for the chronology of the later sites. Ten new
14C dates for the Andronovo (Fedorov) Culture burials only confirmed the previously es-
tablished boundaries of 17-15% c. BC. Only a small number of new dates were included
in the list of determinations for the Late Bronze Age period, which also did not affect its
chronological boundaries — the end of the 15"-9t ¢. BC. The lack of changes is primarily
due to a small number of new dates. Further study with the radiocarbon method generally
confirmed the composite chronology of the Late Bronze Age sites. Stage I dates to the
end of the 15%-14" c. BC, stage IT — to the 13'"-11" c. BC, stage III — to the end of the
11th-9th ¢ BC, and the final stage IV — to the gth_gth - BC,

In summary, we need to highlight the necessity of the continuous study of the new
radiocarbon determinations. The recent increase of the number of new dates is related to
the increase of availability of this natural scientific method. Apart from this, the process of
gradual narrowing of confidence intervals is visible. Altogether, this allows continuing the
process of detailing of chronological boundaries and dating clearly shorter chronological
periods, such as stages of the Okunev Culture.
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