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Abstract. Grave I1I/11 of Karos-Eperjesszog is an exceptionally lavish assemblage of the 10"-cen-
tury AD archaeological record of the Carpathian Basin; it has been interpreted by many as a leader’s
burial. Therefore, specifying its dating is essential for the research of the era. The grave is of key im-
portance not only for the settlement history of the Upper Tisza Region in the first half of the 10" cen-
tury AD but also, on a broader prospect, for outlining the framework and particulars of the Hungarian
Conquest. With regard to this historical event, one must highlight the scarcity and incompleteness of
relevant data in available written sources and the fact that about a dozen radiocarbon results became
available in the past years which point to related activity before the conventional AD 895 date. The
mainly lonely weapon burials of adult men interred between AD 860 and 900 may be connected with
written sources that mention early Hungarian troops regularly appearing in the Carpathian Basin
from as early as AD 862.This paper presents all nine radiocarbon dates from the grave and provides
Bayesian models based on them, the possible chronological connections of the feature with Grave
11/52, a burial dated by coins, and a recent hypothesis that men in the two graves were brothers, which
was formulated based on archaecogenetical results.The paper concludes the grave clusters with early
Hungarian burials from the late 9% century AD — but is dated before AD 895 — of the Upper Tisza
Region.In a broader sense, the examined graves have opened a new perspective for the research of
the era by making us re-evaluate the accessibility and interpretability of the pre-Conquest Period of
Hungarian prehistory — for example, by highlighting the relevance and necessity of further (e.g.,
strontium isotope) analyses of the man from Grave I1I/11, who had undoubtedly been born in Etelkoz
in the east (cf. Subotcy horizon). Creating such a framework was our goal in 2023 upon embarking
on a project to compile a Bayesian model of all available radiocarbon dates from the Hungarian
Conquest Period, with a core comprising only radiocarbon data of graves dated by coins. In the
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meantime, new developments in the archacological research in Moldavia and Ukraine, together with
recent results of archaeogenetical investigations in Hungary, have resulted in a reliable separation of
the archaeological record representing in Eastern Europe the immediate, 9%-century predecessors of
the Hungarians of the Conquest Period. The Subotcy horizon matches surprisingly well the important
dates indicated by written sources (e.g., AD 836, 862, and 895); therefore, these were also reckoned
with in our model.

Keywords: Hungarian Conquest Period (AD 895), Karos cemetery, radiocarbon dating, Bayesian
analysis, OxCal dating model
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Annoranus. Mormna I1I/11 u3 Kapom-Dnepremnicéra npeactaBiseT co00H HCKITIOUUTETHHO OOTaThIi
KOMIUTEKC apXeoIOTHIeCKIX TaHHBIX 0 Kaprmarckom 6acceitne B X B. H. 3. MHOTHE HHTEPIIPETUPYIOT
ero Kak KHshKeckoe rnorpedenue. [103ToMy yTouHeHHe ero JaTHPOBKH UMEET OOJIBIIOe 3HAYCHUE TS
M3y4YeHMs 3MOXHU. Moruna uMeeT KIII0ueBOe 3HaYeHHUEe He TOJBKO Ul UCTOPHUM 3aceneHus Bepxueil
Tucs! B nepBoii monosuHe X B. H. 3., HO U, B 00JIee IINPOKOH MEPCIEKTUBE, JUTS ONIPEAEICHHS PAMOK
u geraneii Bearepckoro 3aBoeBaHus. B OTHOIIEHNH 3TOTO HCTOPUYECKOTO COOBITHS CIEIYET OTMe-
TUTb CKYJOCTb U HEIIOJIHOTY COOTBETCTBYIOIINX CBEJCHUI B MMEIOIINXCSI TUICbMEHHBIX HCTOYHUKAX,
a TaKkXKe TOT (PaKT, YTO 3a MMOCIETHNUE TOABI MOSBIIIOCH OKOJIO IECSTKA HOBBIX PaMOyIIIEPOIAHBIX Jla-
THUPOBOK, YKa3bIBAIOIIMX HA TO, YTO CBSA3aHHBIC C 3aBOCBAHHEM IPOIIECCHl HAYATIH MPOHCXOTUTH 10
oOwenpuHAToil narsl 895 1. H. 3. OrenbHBIE MOrpeOSHUsT B3POCIBIX BOOPYKEHHBIX MYKUYHH, 3aXO0-
poHeHHbIX Mexay 860 u 900 rr. H. 3., 1 caMU BOOPY>KEHHsI MOTYT OTPaXaTh PEryaspHbIE IPOHUK-
HOBEHHMSI BEHTEPCKUX OTpsiioB B Kaprarckuii 6acceiin yxe ¢ 862 I, 4TO OTpaXEHO B MHCHMEHHBIX
MCTOYHUKaX. B TaHHOH cTaTbe NMPHUBOISTCS BCE AEBATH PAJHOYIIIEPOAHBIX AT U3 BHIIICYTOMSHYTOH
MOTHJIBI ¥ OCHOBaHHAsl Ha HUX OallecOBCKas MOJEIb, BO3MOXKHBIE XPOHOJIOIMYECKUE CBS3H 3TOTO
obbekTa ¢ Morwioii 11/52, morpebeHunem, TaTHPOBaHHBIM MOHETaMH, a Takxke CHOpPMyIHpOBaHHAS
Ha OCHOBE PEe3YJIbTaTOB apXEOTeHETHUECKUX HCCIIEOBAHUI MIIOTE3a O TOM, YTO STH JBa YEIOBEKa
ObLTH OpaThsiMU. MBI ITPUIIIIIH K BBIBOALY, YTO 3TO ITOTPeOSHNE OTHOCUTCS K YUCITY PAHHUX BEHI'€PCKUX
MOTHJI OTHOCAIMXCS K KOHIYy IX B., HO garupyromuxcst paHee 895 I H. 3., IPEUMYIIECTBEHHO W3
Bepxwnero [Toruces. Ot norpedeHnst OTKPHIBAIOT O0JIee MIMPOKYIO MEPCICKTUBY M3YyUSHHMS SIMOXH,
yKa3bIBas Ha HEOOXOIMMOCTb MEPECMOTPa OILEHKH JOCTYITHOCTH M BO3MOKHOCTH HMHTEPIIPETaluu
Meproja BEHrepCKoi TOUCTOPHH, ITPE/IIECTBOBABIIETO 3aBOCBAHUIO — HAIPUMED, TOJIECPKUBAS aK-
TyaJbHOCTb MPOBEJCHUS JAJIBHEHIINX aHAIN30B (HalpUMep, H30TOMA CTPOHIINA), TOrpeOeHHOTo U3
morwmiel [11/11, KOTOpBIA, HECOMHEHHO, POAMIICS B DTEIbKE3E, HAa BOCTOKE (Cp. ropu3oHT Cy00O0TIIE).

552



APXEOJOI'us

Taxoe uccienoBaHue cTano Hamel 1ensio B 2023 1, korga Mbl IPUCTYNIIN K pean3aliiy MPoeKTa,
HAaIpaBJIEHHOTO Ha CO3/1aHKe 0alleCOBCKOW MOJIENTN BCEX MMEIOIIUXCS PaJANOYyIVIEPOTHBIX J1aT TIEPHO-
Ja Benrepckoro 3aBoeBaHus, sAPOM KOTOPOI! SIBISIOTCS paAHOYTIIEPOIHBIE JAHHBIE MOTHII, 1aTHPO-
BaHHBIX MOHETaMH. TeM BpeMeHEM HOBBIE JJOCTIKCHUS B apXEOJIOTHUECKIX MCCIIEIOBaHUAX B Moi-
JaBUU U YKpauWHe, a TAKXKe MOCIESTHUE PE3yIbTaThl ApXEOTeHETHIECKUX HCCIIeIoBaHNui B BeHrpun,
MTO3BOJIMIIM HAJICKHO BBIACTHUTH apXCOIOTUYECKIE MaTepHAallbl, OCTABICHHBIC HETOCPEACTBEHHBIMH
NpeIIeCTBeHHUKaMI BEHIepPCKOTo Ieproyia 3aBoeBanus, B Bocrounoii Esporne X B. [opuzont Cy6-
OOTIIBI YIMBHUTEILHO XOPOIIO COBIA/IACT C BAXKHBIMH JaTaMH, yKa3aHHBIMU B TUCbMEHHBIX HCTOYHH-
Kax (HarmpuMmep, 836, 862 n 895 rT. H. 3.), MOITOMY OHM TAKXKE YUUTHIBAINCH B HAIICH MOJICIIH.
KiroueBble cjioBa: mepro BEHrepckoro 3aBoeBanus (895 H. 3.), MorunsHUK Kapor, pagroyriepos-
HOE JaTUpOBaHNue, OaifecoBCKuil ananms, Mmoxens OxCal

Baaroaapuocts. VccnenoBanue mposeeHo B paMkax peanusanuu npoekta PPKE-BTK-KUT-23 u
nporpamMmbl HUN-REN BTK MK 2024.

Jasi murupoBanus: lomonen I1., Tropk A. Cesasu Kaprarckoro Oacceiina u IlomHecTpoBbs B
IX—X BB. B CBeT€ HOBBIX PaJHOYyINIEPOIHBIX JaHHBIX O XPOHOJIOTUU BEHIEPCKOro 3aBoeBaHusl. baiie-
coBckas mozenb st Mormits! [11/1 u3 Kapomr-Dmeprermicéra ¢ yaeToMm ee BO3SMOKHOTO COOTHOIICHUSIC
morwmzoit 11/52 // Oriental Studies. 2024. T. 17. Ne 3. C. 551-569. DOI: 10.22162/2619-0990-2024-

73-3-551-569
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1. Introduction

ARCHAEOLOGY

of archaeometric analyses of some metal finds

Grave III/11 of Karos-Eperjesszog (Figs
1—4) is an exceptionally lavish assemblage of
the 10™-century AD archaeological record of
the Carpathian Basin [Tiirk et al. 2021]; it has
been interpreted by many as a leader’s burial
[Révész 1996]. Therefore, specifying its dat-
ing is essential for the research of the era. The
grave is of key importance not only for the set-
tlement history of the Upper Tisza Region in
the first half of the 10" century AD but also,
on a broader prospect, for outlining the frame-
work and particulars of the Hungarian Con-
quest. With regard to this historical event, one
must highlight the scarcity and incompleteness
of relevant data in available written sources and
the fact that about a dozen radiocarbon results
became available in the past years which point
to related activity before the conventional AD
895 date. The mainly lonely weapon burials, of
adult men interred between AD 860 and 900,
may be connected with written sources that
mention early Hungarian troops regularly ap-
pearing in the Carpathian Basin from as ear-
ly as AD 862. The first comprehensive study
about the burial in the focus of this study was
published in 1996, while another paper present-
ed its reassessment from costume historical and
experimental archaeological points of view in
2012. In the last chapter of the latter, the au-
thors attempted to specify the dating of the
grave based on a single radiocarbon date and
the connections outlined based on the results

in the assemblage. As the remaining eight ra-
diocarbon dates measured from samples taken
from the grave indicated an unusually early age
for the feature, they were omitted from the eval-
uation. We have learned since that these ‘early’
dates cannot be considered ab ovo faulty, and
this realisation made the reassessment of the
grave find assemblage once more necessary.

2. Bayesian modelling of the radiocar-
bon data from Karos, Grave II1/11, a ‘lead-
er’s burial’

This paper presents all nine radiocarbon
dates from the grave (7able 1 and Fig. 5) and
provides Bayesian models based on them, the
possible chronological connections of the fea-
ture with Grave 11/52, a burial dated by coins,
and a recent hypothesis that men in the two
graves were brothers, which was formulated
based on archaeogenetical results.

The free OxCal program' was developed
to provide an optimal solution for calibrating
radiocarbon measurements and creating age
probability models by applying Bayesian and
other statistical methods [Stadler 2006]. These
models may incorporate a wide range of data,
including standardised likelihoods (calendar
ages represented by calibrated radiocarbon
measurements) and a priori beliefs (relevant
data from the archaeological and historical
context of the sample) [Hines, Bayliss 2013:

P'URL: https://c14.arch.ox.ac.uk/oxcal.html.
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78]. Being an ideal tool, this program was em-
ployed for calibrating the radiocarbon mea-
surements and creating the models presented in
the paper.

As the samples were taken from diverse el-
ements of a single find assemblage — a man, a
horse, and a sheep interred in the same grave,
which likely died about the same time — their
connection and contemporaneity cannot be
doubted.

Therefore, one of the basic models — the
‘combined’ model — was created by first
combining the three measurements of every
specimen into a single date for each (using the
R _combine command) and, in the following
phase, combining the dates obtained this way
(the calibrated distributions of the man, the
horse, and the sheep) into a single date for the
burial (using the Combine command).

We also constructed another — a sin-
gle-phase basic model where the nine measure-
ments or individual distributions were used
as ones belonging to the same chronological
phase but without reckoning any other links
between them. While this starting point is way
more broad-brush than the previous one, which
deals with the actual connections between the
samples, it has a significant advantage as it al-
lows one to check the validity of the individual
distributions in the series by comparing them
with the combined distribution (Fig. 6).

The agreement index of the second mea-
surement of the sheep (DeA-15167, 1267.21)
was 29, while that of the first measurement of
the human (DeA-11326, 1121.21) was only
slightly above the limit of 60 (both measure-
ments were made by the Debrecen Laborato-
ry). The indices of the rest of the samples were
above 100, and the general agreement index of
the single-phase model was 67. Conclusively,
it was not surprising that in the first ‘com-
bined” model, the individual distributions of
the human and sheep bone samples were poor-
ly matched, and the R-combined distributions
of the man, the horse, and the sheep could not
be satisfactorily combined, yielding a model
with a general agreement index of only 29
(Fig. 7).

While omitting the date which pointed
to the 8" century AD (DeA-15167, 1267.21)
was reasonable considering the historical con-

text, one could not leave out from calculation
the other seemingly outlier date, DeA-11326
(1121.21) because this was the only value the
probability distribution of which fell into the
10" century AD, i. e., the wider Hungarian
Conquest Period.

In summary, we built the Bayesian mod-
els based on two basic models (a ‘combined’
and a ‘single-phase’) relying on eight radio-
carbon dates. First, AD 895, the conventional
date of the Hungarian Conquest, was added to
them as a terminus post quem. The results were
clear: the agreement indices of all dates but
two, DeA-11326 (1121.21) and Poz-121189
(1165.30), were low, while the general agree-
ment indices of the two models were extreme-
ly low (5 and 10, respectively), indicating that
seven of the eight dates contradict an AD 895
or younger dating (Figs. § and 9). Therefore,
the next terminus post quem we added to the
basic models was AD 862, the first known date
when Hungarian troops were mentioned to be
in the Carpathian Basin, and the change was re-
markable: the agreement indices of all the eight
dates were above the threshold value of 60, in-
dicating their probability distributions to agree
with the set limits (Figs. 10 and 11). As the de-
tailed chart of the combined Bayesian model
illustrates, Grave I1I/11 from Karos was estab-
lished between AD 862 and 892 with a 95,4 %
probability (Fig. 12).

That seven of the radiocarbon dates ob-
tained from a grave which, by burial customs
and characteristics of the clothing of the de-
ceased, undoubtedly belongs to the Hungarian
Conquest Period should really point to the 9
century AD, 1. e., a time before the AD 895
date conventionally representing the start of
said era, has not been accepted by research for
long. Lately, the ice started to melt as the over-
all picture was refined considerably by some
novel results of the archaeological and ar-
chaeogenetical investigations of Subotcy-type
sites, a horizon representing the archaeolog-
ical record of early Hungarians dwelling in
Etelkoz in the late 9" century AD. Today, we
know that the fundamental characteristics of
the Conquest Period material culture had been
developed by the last third of the 9" centu-
ry AD, especially along the middle course of
the Dniepr [Bollok 2015; Komar 2018; Tiirk
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2021]. At the same time, historians pointed
out that all known written sources to mention
Magyars/early Hungarians in the Carpathian
Basin before AD 895 are reliable [Bacsatyai
2017; Szantd 2018; Széke 2014; Szbéke 2019].
This relatively new and surprising result would
open new perspectives for research; however,
it must be validated first. An excellent way to
do that is radiocarbon dating the graves of the
Karos cemetery, especially all burials in cem-
etery 111, and, possibly, other Conquest Period
burials as well — all the more so because sim-
ilarly ‘early’ dates are also known from four
Conquest Period graves from Szeged-Otha-
lom V. homokbanya (Sand query) [Loérinczy,
Tirk 2015: 100, Table 2.15-17, 22].

Based on the series of the remaining eight
radiocarbon dates, we concluded that the relat-
ed burial is one of the early Hungarian graves
established at the end of the 9" century but be-
fore AD 895, primarily in the Upper Tisza Re-
gion. Moreover, this is the first known grave
that is not the founding burial of a cemetery.

The new results corroborate the conven-
tional early dating of the Karos cemeteries.
Also, in a broader sense, they have opened a
new perspective for the research of the era by
making us re-evaluate the accessibility and
interpretability of the pre-Conquest Period
of early Hungarian history — for example,
by highlighting the relevance and necessity
of further (e. g., strontium isotope) analyses
of the man from Grave III/11, who had un-
doubtedly been born in Etelkdz in the east (cf.
Subotcy horizon). The presented Bayesian
analysis of the Conquest Period feature is also
proof of the relevance and efficiency of this
analytic method in outlining a ‘fine’ chrono-
logical framework of the 10" century AD, a
task that could not be achieved by any other
means available.

3. Possible chronological links between
the two ‘leaders’ burials’ from Karos and
their consequences

As for the Karos cemeteries, our investi-
gations have already revealed that Grave 11/52
was undoubtedly established after AD 904 be-
cause it contained Arabian dirhams issued in
AD 904/905 and Frank denars issued around
899-911. The single available radiocarbon

date of this grave, together with the terminus
post quem of the coins, was incorporated in the
‘combination’ model-based Bayesian model of
Grave I1I/11 (Fig. 13); the results show that the
two burials were established 12—15 years apart
(with a 95,4 % probability) (Figs. 14 and 15)
[Révész 2006].

As archaeogenetic results indicated that the
deceased in the two graves were brothers, we
also attempted to consider the chronological
consequences of such a connection [Mard6thi et
et al. 2022]. The man in Grave I1I/11, the burial
established earlier, was of the same age or only
slightly older (50-55 years old at death) than
his assumed brother interred somewhat later
in Grave 1I/52 (45-50 years old). According to
the opinion of anthropologist Agnes Kustar, the
maximum age difference between siblings of
the same mother in the period in question could
be 15-20 years, or 23-25 years in extreme cas-
es. Conclusively, provided the identical ma-
ternal haplotype detected by archaecogenetical
analyses is evidence of them being brothers,
the age gap between their time of death, con-
sidering their age at death, could not be more
than 10—15 or a maximum of 20 years. Were
this the case, the applicable distributions in the
related radiocarbon model would be narrowed
down to the few years preceding AD 892 for
Grave I1I/11 and those shortly after AD 904 for
Grave 11/52.

As an experiment, we also created a
model which incorporates, besides the ‘com-
bined’ model, the chronological limitations
set based on anthropological and archacoge-
netical results. We have chosen AD 884/885
as the earliest possible date because this was
the first date before AD 892, the incorporation
of which in the model results in all individual
distributions of Grave I1I/11 having an agree-
ment index above 60. Similarly, AD 915/916
was chosen as the latest possible date because
this was the first date after AD 904, the in-
corporation of which resulted in the probabil-
ity distribution of Grave II/52 starting with
the said date, the set terminus post quem, at
95,4 % probability.

So, based on its agreement indices, the
model is valid (Fig. 16). However, the perime-
ters of the 95,4 % probability range are at AD
881 and 916, respectively, outlining a 35-year-
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long period (Figs. 17 and 18) and raising the
possibility that the two men died more than
twenty years apart, which would be unlike-
ly if they were brothers. Conclusively, only a
whole-genome mapping of their remains could
provide conclusive evidence in this question,
as the current radiocarbon-based models do not
seem to corroborate the hypothesis that they
were siblings of the same mother.

4. Broader archaeological possibilities
in the chronological evidence offered by the
cemeteries of Karos

Creating such a framework was our goal in
2023 upon embarking on a project to compile
a Bayesian model of all available radiocarbon
dates from the Hungarian Conquest Period,
with a core comprising only radiocarbon data
of graves dated by coins. In the meantime, new
developments in the archaeological research
in Moldavia and Ukraine, together with recent
results of archaeogenetical investigations in
Hungary [Neparaczki et al. 2018; Szeifert et al.
2023], have resulted in a reliable separation of
the archaeological record representing in East-
ern Europe the immediate, 9"-century prede-
cessors of the Hungarians of the Conquest Peri-
od. The Subotcy horizon matches surprisingly
well the important dates indicated by written
sources (e. g., AD 836, 862, and 895); there-
fore, these were also reckoned with in our mod-
el. The future, complex model will also affect
the dating of individual graves as, in our expe-
rience, it will probably make a specification of
their dating possible.

The investigated grave from Karos is the
first early (i. e., pre-AD 895) Hungarian burial
in the Upper Tisza Region to be analysed this
way. Albeit the region is exceptionally abun-
dant in archaeological remains of the said era,
the number of similar evaluations is very low.
It is also first in another respect, as it belongs
to the small cemetery of a community rather
than being a lonely grave. The results have
raised the possibility that the divergence be-
tween grave number in cemeteries Il and III of
Karos-Eperjesszog represents a chronological
difference and that the line between them may
be around AD 895. The generic connection of
the site with the early Hungarian record, also
corroborated by the current results, highlights

again that interpreting the Karos site as periph-
eral is false, as these cemeteries represent a
link between the dwelling area of early Hun-
garians /Magyars in Etelk6z and the Carpathian
Basin. Archaeological research has traced the
eastern connections of conquering Hungarians
back to the mid-10" century AD.

5. Conclusion

The studied grave from Karos is the first
early (i. e., before AD 895) radiocarbon-dat-
ed burial from the Upper Tisza Region (and is
amongst the first features analysed this way as
only a few 10%-century AD phenomena from
the region have been radiocarbon-dated). It is
also the first among early Hungarian graves to
be part of a small cemetery instead of a lonely
burial. The results suggest that the marked dif-
ference in the size of the two grave groups in
Karos results from their dissimilar chronologi-
cal position: Cemetery III, comprising consid-
erably more graves than Cemetery I, is some-
what younger and can be linked with the mass
settling around AD 895.

The results presented above, together with
some earlier conclusions, support the view
that it is misleading to interpret the cemeteries
of Karos and their wider surroundings as be-
ing on the fringes of the dwelling area of Hun-
garians because they more likely represent a
missing link between the dwellings in Etelk6z
and the early Hungarians who had remained
there and the Carpathian Basin. Currently,
there is available archaeological evidence of
that conquering Hungarians maintained con-
nection with the regions of the Caucasus and
the Ural in the east up to the mid-10" century
AD. International research reckons with the
presence of a direct Hungarian sphere of in-
terest and a Hungarian influence in the area
of the former Etelk6z dwellings up to the AD
940s [Ryabtseva, Rabinovich 2007], besides,
there is a possibility that at least some early
Hungarians who had remained there at the
time of the AD 895 wave of settling moved
into the Carpathian Basin around AD 940
[Lango6 2017: 77-84].

Finally, the date suggested here for Grave
ITI/11 of Karos-Eperjesszog and the available
analogies of the feature highlight once more
the necessity of abandoning the conventional
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AD 895 date of the Hungarian Conquest by other date, AD 889, mentioned by a coeval au-
historians and investigating the validity of an- thor, Regino of Prum [Veszprémy 2017].

30 cm

1 la

Fig. 1. Karos-Eperjesszog, Grave I1I/11. 1 — photo, 2 — survey drawing (photo by L. Révész; drawing
in: [Tirk et al. 2021: fig. 4])
[Ann. 1. Kapom-Onepwenicér, moruina I11/11. 1 — ¢oto; 2 — puc.]
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1 3

Fig. 2. Sabre from Grave I1I/11 of Karos-Eperjesszog — an outstanding masterpiece of Old Hungarian
(10%-century) jewelry art (in: [Tiirk et al. 2021: fig. 9])
[/nn. 2. Cabns u3 morwist 111/11 n3 Kapom-Onepbenicéra - BbLAAIOMIKICS IEEBP APEBHEBEHI€PCKOTO
(X B.) IOBEITMPHOTO MCKYCCTBA |
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Fig. 3. A unique open ring-type jewelry item of Western European origin from Grave I11/11 of Karos-
Eperjesszog. The artefact was cut from a gold sheet, has tapered ends, and is decorated (perhaps in-
scribed) (in: [Tiirk et al. 2021: fig. 14])

[Puc. 3. YHUKaIBbHOE IOBEIMPHOE H3/ICIUE C OTKPHITHIM KOJIBLIOM 3aI1aTHOEBPOIICHCKOTO MPOUCXOXKICHHS
u3 morwisl 111/11 moruneauka Kapori-Onepbseccér. Apredakt BbIpe3aH U3 30JI0TOT0 JINCTA, UMEET
KOHMYECKHEe KOHIIBI U YKpalleH (BO3MOXHO, HAIHCHIO) ]
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~

Fig. 4. Reconstructed wearing style of the accessories from Grave I11/11 of Karos-Eperjesszog, different
views (in: [Tirk et al. 2021: fig. 15])

OxCal vl 44 Bronk Ramsey (2021 | 1.5 Atmospheric data from Rei

Pa3JIMIHbIC BI/II[LI]

mer et al (2020}

[#nn. 4. PexoHcTpyKums cTHIISL HOoLeHUs ykpateHnit n3 morwisl 111711 u3 Kapomr-Dnepremnicéra,

HU.Karos.3.11 hofs (Poz-121190) R_

HU.Karos.3.11 sheep (DeA-11327) R

HU.Karos.3.11 sheep (DeA-15167) R

HU.Karos.3.11 huinan (DeA-11326) R| Date(1121,21)

HU.Karos.3.11 human (DeA-15173) R|_Date(1177.21)

HU.Karos.3.11 hofs (DeA-11325) R_Date(1171,21)

HU.Karos.3.11 human (Poz-121189) R_Date(1165,30) | —

Date(1185,30) —_

HU.Karos.3.11 hots (DeA-15163) R_Date(1195,22) —_—

HU.Karos.3.11 sheep (Poz-121191) R_Date(1180,30) F—

|Date(1193,21) —

Date(1267 2SR~

500 600 700

Calibrated date (calAD)

800 90

1000

Fig. 5. Nine individual calibrated radiocarbon measurements from Grave III/11 of Karos-Eperjesszog
[“1nn. 5. [leBaTs KamnOpOBaHHBIX paguoyTIepoaHbIX u3mMepennid u3 mormwisl 111/11 B Kapom-Onepremicér]

560



APXEOJIOT' UL ARCHAEOLOGY

HU.Karos.3.11 Phase| Sequence [Amodel:67]

Start Boundary

HU.Karos.3.11 Phage

HU.Karos.3.11 hurman (Poz-121189) R_Ddte(1165,30) fA:110]——

HU.Karos.3.11 hurhan (DeA-11326) R_Dale(1121,21) [A:66]

M N—
L L
HU.Karos.3.11 huthan (DeA-15173) R_Dale(1177,21) [A:108] | el
-
_4|_‘L._
|

HU.Karos.3.11 hors (Poz-121190) R_Date(1185,30) [A: 113} = .
HU.Karos.3.11 hors (DeA-11325) R_Date(fi171,21) [A:108} o —
HU.Karos.3.11 horf (DeA-15163) R_Date(}195,22) [A:105] ——— e .|
HU.Karos.3.11 shaep (Poz-121191) R_Dale(1180,30) {A:143} i
HU.Karos.3.11 shdep (DeA-11327) R_Daté(1193,21) [A:105] e
HU.Karos.3.11 sheep (DeA-15167) R_Daté(1267,21) [A:25} — e e e e
End Boundary — —L
400 500 00 700 800 9||JD 1000

Fig. 6. Single-phase model of a series of nine radiocarbon measurements from Grave I11/11 of Karos-
Eperjesszog
[Ann. 6. OnHoazHas MOzeNb CEpUU U3 JEBATH PAAMOYIIIEPOIHBIX M3MepeHHid u3 Morwisl 111/11
MorunbHuKa Kapom-Onepsenicer)

QuCal v 4.4 Bronk Ramsey (2021) 16 ic data from Beimer ot al (20207
[HU Karos.3.1 Comb Sequence [Amodel:29]

Start Bounddry =~ —mm— —_— e

_HU.Karos,s.‘ 1 Combine [n=3 Acomb= 33.9%(An= 40. 8%}2——&'&——
human R_Qombine(1152,14) [A:33] - Mea
hors R_Corhibine(1183,14) [A:108] R T — o E
sheep R_Copmbine(1220,14) [A:46] - - —i‘L_&,_,L_

End Boundary —.

400 0 0 700 800 900 1000 1100 1200

Modelled date (AD)

Fig. 7. Combined model of a series of nine radiocarbon measurements from Grave I1I/11 of Karos-
Eperjesszog
[#7n. 7. KomOWHUpOBaHHAS MONIENb CEPUH U3 ICBATH PATUOYTIIEPOAHBIX H3MepeHnit w3 Mormisl [11/11
Kapom-Onepbemicér]
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CuCal wd 4 4 Bronk Bamsey (2021) ¢6 stmospbesc data from Beimer ot al (20200
_HU.Kams_S.H Phiase Sequence [Amqgdel:5]

_Starf Boundary(Hungarian conquest:|895) [A:100] I
Hungarian conquest: 895 U(895,896)

_HU.Karos.3.11 Phase
HU.Karos.3.11 human (Poz-121184) R_Date(1165,30) {A:86} ﬁ
HU.Karos.3.11 human (DeA-11326) R_Date(1121,21) [A:105] e ——
HU.Karos.3.11 human (DeA-15173| R_Date(1177,21) [A:31] - T
HU.Karos.3.11 hors (Poz-121190) R_Date(1185,30) fA:34} £ |
HU.Karos.3.11 hors (DeA-11325) R Date(1171,21) [A:49] h R iy S
HU.Karos.3.11 hors (DeA-15163) R|_Date(1195,22) fA:7] e ——a
HU.Karos.3.11 sheep (Poz-121191) R_Date(1180,30) [A:44] £ |
HU.Karos.3.11 sheep (DeA-11327) |R_Date(1193,21) {A:8] e —

End Boundary - e —
400 500 600 700 800 900 1000
Madelled date (AD)

Fig. 8. Single-phase Bayesian model for Grave I1I/11 of Karos-Eperjesszog based on a series of eight ra-

diocarbon measurements and the AD 895 terminus post quem

[Puc. 8. Onnodasnas Gaitecockas Mojesb st Moruisl [11/11 u3 Kapom-DOnepbenicéra, ocHoOBaHHAsI Ha
CepHH U3 BOCBMHU PaJIUOYIIIEPOTHBIX U3MEPEHNH U KOHEUHOU Touke post quem 895 . H. 3.]

QuCal wi 4.4 Brook Ramsey (20211, 15 ic data from Beimer ot al (2020

HU Karos.3.11|Comb Sequence

Start Boundary(Hungarian conguest:

[Amodel:10]

895) [A:100]

Hungarian conquest: 895 U(895,896)
_HU.Karos,3.1 { Combine [n=3 Acomb= 87.4%(Ap= 40.8%)] - -
human R_Cogmbine{1152,14) [A:135] S
hors R_Combine(1183,14) [A38] -
sheep R_Combine(1189,18) [A:8] S -
End Boundary, A
400 500 0 700 800 1000 1100

Modelled date (AD)

Fig. 9. Combined Bayesian model for Grave I1I/11 of Karos-Eperjesszog based on eight radiocarbon mea-

surements and the AD 895 terminus post quem

[/nn. 9. KomOunu poBanHas GaifecoBckast Mmozeib st Moruibl [11/11 u3 Kapom-Dnepbeincéra,
OCHOBaHHas Ha BOCBMH PaIUOYITIEPOAHBIX U3MEPEHUAX U KOHEUHON TOuke post quem 895 T. H. 3.]

562



APXEOJOI'us

ARCHAEOLOGY

QuCal wi 44 Bronk Ramsey |

2081 15

i data from Bejmer of al (2020)

_HU Karos.3.11
HU.Karos. 3.1
HU.Karos. 3.1
HU.Karos. 3.1

HU.Karos. 3.1

End Boundary

HU Karos. 3.11

HU.Karos.3.11

First reference ¢f H in CB: 862

Phase

1 human (Poz-12

1 human (DeA-11326,

1 hors (Poz-1211

HU.Karos.3.11 gheep (Poz-121191

HU.Karos.3.11 sheep (DeA-11

1 human (DeA-15173

hors (DeA-11325) R

hors (DeA-15163) R|

HU.Karos.3.11 Phase Sequence [Amddel:113]

Start Boundary(Rirst reference of H in CB: 862) [A:100]

U(862,863)

1189

R_Date(1166,30) {A:121]
R_Date(1121,21) [A:64]

R_Date(1177.21)-{f:111]

90) B_Date(1185,30) [A:115]

327)

| Date(1171,21) [A:115]
| Date(1195,22) [A-107]
R_Date(1180,30) [A:-+17]

R_Date(1193,21) {A:108]

400

500

Modelled date (AD)

700

1000

Fig. 10. Single-phase Bayesian model for Grave 111/11 of Karos-Eperjesszdg based on a series of eight

radiocarbon measurements and the AD 862 terminus post quem

[2nn. 10. Ogroda3zHas GaitecoBckas Mmomenb st morwibl 111/11 w3 Kapom-Onepeenicéra, ocHOBaHHas Ha
CeprH M3 BOCEMH PaINOYTIICPOTHBIX U3MEPEHUH U KOHEUHOH ToUKe post quem 862 T. H. 3]

CQxCal w4 4 Bronk Ramsey (2021} 16 AMtmospheric data from Reimer ot al (20200

HU.Karos.3.11 [Comb Sequence|[Amodel:83]
_Sian‘ Boundary(First reference pf H in CB: 862) [|A:100] i
First referende of H in CB: 863 U(862,863) '
_HU.Karos,S.f | Combine [n=3 Acomb= 87.4%(An= 40.8%)] - ' __._.L
human R_Cdmbine(1152,14) [A:81] A
hors R_Combine(1183,14) [A]102] ——:
sheep R_Combine(1189,18) [A:97] £ ‘:
End Boundary il —
400 0 600 700 8l 1000

Mndelled date (AD)

1100

Fig. 11. Combined Bayesian model for Grave I1I/11 of Karos-Eperjesszog based on a series of eight ra-
diocarbon measurements and the AD 862 terminus post quem
[Ann. 11. KomObunupoBanHas GaiiecoBckast Moaenb st Mmoruisl 111/11 3 Kapom-Onepbeccéra,
OCHOBaHHasl Ha CEPHU M3 BOCHMH PAIUOYTIIEPOIAHBIX U3MEPEHUI U KOHEUHOU TOUKe post quem 862 T. H. 3].

563



ORIENTAL STUDIES. 2024. Vol. 17.Is. 3

OxCal vd.4 4 Bronk Ramsey (2021} r:5

HU.Karos.3.11 Combine
68.3% probability
877 (68.3%) 888AD
95 4% probability
862 (95.4%) 892AD

=

& :

a -

g z

> D.[}S:—

z :

© -

-E i

o 0_ | M—

—_ 1

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
750 800 850 900 950

Modelled date (AD)
Fig. 12. Combined Bayesian model for Grave III/11 of Karos-Eperjesszdg based on eight radiocarbon
measurements and the AD 862 terminus post quem. A detailed probability distribution plot
[Ann. 12. KomObuHupoBaHHast OaliecoBckast mozenb st Mormisl 111/11 u3 Kapomr-Onepoernicéra,
OCHOBaHHasl Ha BOCBMH PaIMOYIVIEPOIHBIX U3MEPEHUSX U terminus post quem 862 T. H. 3. JleTanbHbIl
rpaduK pacnpeeicHUs BEPOSTHOCTEH |

QxCal wd.4.4 Bronk Ramsey (2021 £5 ic data from Reimer et al (2020}

HU.Karos.3.11&2.52 Sequence [Amodel:94]

Start Boundary(First reference of H in CB: 862) [A|100] I

First referenge of H in CB: 862|U(862,863)

HU.Karos.3.11&2.52 Phase

_HU,Karos,3, 1 Combine [n=3 Acomb= 87.4%(An= 40.8%)] — - ——l_‘&
human R_CGombine(1152,14)|[A:88] RS - _—l_‘&
hors R_Corpbine(1183,14) fA102] . ——l_‘&—

——

sheep R_Cpmbine(1189,18) [A:94] = =

TPQ AD 904911 Seguence

coin 904-911 U(904,911) [A:100] g
HU.Karos.4.52 human (V2695) R_Date(1135,36) fA:119] ———— J—
End Boundary|
400 500 600 700 800 900 1000 1100 1200

Modelled date (AD)

Fig. 13. Combined Bayesian model for Graves I1I/11 and II/52 of Karos-Eperjesszog, based on the com-
bined model for Grave I1I/11 (based on a series of eight radiocarbon measurements and the AD 862 termi-
nus post quem), a single radiocarbon measurement from Grave 11/52, and the AD 904-911 terminus post
quem, a range of uniform probability determined by some coins in the same grave
[Ann. 13. KomOunupoBanHast 6aiiecoBckast Mozens jutst Morwi 111/11 u 11/52 Kapom-Oniepremnicéra,
OCHOBaHHAs Ha KOMOMHUPOBaHHOM Momenu st Morwisl [11/11 (Ha ocHOBe cepuu U3 BOCHMH
PaanoyTICPOTHBIX U3MEPEHUH U KOHEUHOH post quem 862 T. H. 3.), OTHOTO PaTUOYTICPOTHOTO U3MEPEHHS
u3 Moruitel 11/52 u koHeuHo# post quem 904-911 1T. H. 3., AMaNA30H PABHOMEPHOM BEPOSITHOCTH,
OTIpeJIeNIEHHBIN 110 HEKOTOPBIM MOHETaM U3 TOM ke Moruiie]

564



APXEOJOI'us ARCHAEOLOGY

OxCal vd.4.4 Bronk Ramsey (2021} 5
HU.Karos.3.11 Combine
68.3% probability
877 (68.3%) 888AD
95 4% probability
865 (95.4%) 892AD

0.05

A

750 800 850 900 950

Probability density

—
—_

Modelled date (AD)

Fig. 14. Combined Bayesian model for Graves I1I/11 and II/52 of Karos-Eperjesszog. Probability distri-
bution showing the Bayesian modelled date for Grave I1I/11
[/nn. 14. KombunnpoBannas 6atiecoBckas moxens 1t Morui 11/11 u 11/52 n3 Kapom-Onepremicéra.
Pacmipenenenne BeposATHOCTEH, OKa3bIBaroIIee 0aileCOBCKYI0 MOJENbHYIO AaTy A Morwisl 111/11]

OxCal vd 4.4 Bronk Ramsey (2021); r:5; Atmospheric data from Reimer et al (2020)
.Karos.2.52 human (VERA2695) R_Date(1135,36)
68_3% probability
907 (68.3%) 945AD
95 4% probability
904 (95 4%) 983AD
Agreement 118.6%

1400

1200

1000

Radiocarbon determination (BP)

800
| I—
| I |
p v b b b by s g b g by
600 700 800 900 1000 1100 1200

Modelled date (AD)

Fig. 15. Combined Bayesian model for Graves I1I/11 and I1/52 of Karos-Eperjesszdg. Probability distri-
bution showing the Bayesian modelled date for Grave 11/52
[#nn. 15. KomOmaupoBaHHas OaiiecoBckast Moaens st morwi 111/11 u 11/52 u3 Kapom-Onepbericéra.
Pacmpenenenne BepoITHOCTEH, IEMOHCTPUPYIOIIEe MOACIBHYIO OaifleCOBCKYIO AaTy Ay MOTWkl 11/52]
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DxCal wd 4.4 Brook Bamsey (2021) 15 bieric data from Beimer ot al (2020}

HU.Karos.3.11&2 {52 Sequence [Amodel:89]

Start Boundary(Rirst reference of H in CB: 862) [A:100] I

First reference ¢f H in CB: 862 U(862,863)

HU.Karos.3.11&2.52 Phase

_supposed TPQ B84 Sequence
supposed TPQ U/(884,885) [A: 100
_HU.Karos.3.11 Combine [n=3 Acomb= 87.4%(An= 40.8%)]
human R_Combine(1152,14) [A:148]

hors R_Combine(1183,14) [A:75]

oy pp -

sheep R_Combine(1188,18) [A:65]

TPQ 904-911 Sequence

coin 904-911 /(904,911) (A:100]

HU.Karos.2.54 human (VERA2695) R_Date(1135,36) [A:98] e s

supposed TAQ U(915,916) [A:100) :

End Boundary

400 500 600 700 800 Q00 1000
Modelled date (AD)

Fig. 16. Combined Bayesian model for Graves I1I/11 and II/52 of Karos-Eperjesszog based on the age at
death of the two deceased, the hypothesis that they were brothers, the combined model for Grave I11/11
(based on a series of eight radiocarbon measurements and the AD 884/5 terminus post quem), a single
radiocarbon measurement from Grave I1/52, the AD 904-911 terminus post quem (a range of uniform
probability), and the AD 915-916 terminus ante quem
[“nn. 16. KomOuHupoBaHHas OaliecoBckas mozeib st mormi 11/11 u 11/52 u3 Kapor-Onepeericéra,
OCHOBaHHas Ha: OIICHKE BO3PAcTa CMEPTH JBYX IMOTPEOEHHBIX; THIIOTE3€ O TOM, YTO OHU OBbUIM OpaThsiMH;
KOMOMHHMpOBaHHOW Mozenu 1uist Morwibl [11/11 (ocHOBaHHOM, B CBOIO Ouepelib, Ha CEPUH U3 BOCBMH
paIroyIIICpOAHBIX U3MEPEHUI N KOHEUHOH post quem AD 884/5); oqHOM paanoyIiiepoHOM U3MEPEHUH
n3 moruiel 11/52; xoneuno#t post guem AD 904-911 (nnama3oH paBHOMEPHOW BEPOSTHOCTH) W KOHSTHOU
ante quem AD 915-916]
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OxCal wd. 4.4 Bronk Ramsey (2021} r:5
HU.Karos.3.11 Combine
68.3% probability
881 (68.3%) 889AD
95 4% probability
881 (95.4%) 892AD

0.1

0.05

Jf\ DN

Probability density

| -
-

750 800 850 900 950

Modelled date (AD)

Fig. 17. Combined Bayesian model for Graves III/11 and II/52 of Karos-Eperjesszog with consideration
to the age at death of the two deceased and the hypothesis that they were brothers. Probability distribution
showing the Bayesian modelled date for Grave I11/11
[#nn. 17. KombuaupoBaHHas OariecoBckas mozeib st Mmorui HI/11 u 11/52 u3 Kapom-Oneprernicéra.
PacnipenencHue BeposTHOCTEH, MOKa3bIBaromIee 0aleCOBCKYIO MOIENb AaThl s MoTwitbl 111/11]

OxCal wa 4.4 Bronk Ramsey (2021); r-6; Atmospheric data from Reimer et al (2020}
.Karos.2.52 human (VERA2695) R_Date(1135,36)
68.3% probability
908 (68.3%) 916AD
95 4% probability
904 (95 4%) 916AD
Agreement 97 7%

1400

1200

1000

Radiocarbon determination (BP)

300

Cc

600 700 800 900 1000 1100 1200

Modelled date (AD)

Fig. 18. Combined Bayesian model for Graves I11/11 and 11/52 of Karos-Eperjesszog with consideration
to the age at death of the two deceased and the hypothesis that they were brothers. Probability distribution
showing the Bayesian modelled date for Grave 11/52
[Ann. 18. KomOunupoBanHnast 6aiiecoBckast mozens st Mmorwi 111711 u 11/52 n3 Kapomr-Onepsenicéra
C y4ETOM BO3pacTa CMEPTH 000X MOKOIHUKOB M TUIIOTE3BI O TOM, YTO OHH OBLIH OpaThsMU.
Pacnpeenenne BeposTHOCTEH, TOKa3bIBaroIIee 0aileCOBCKYIO MOJEb AaThI st MOTHITEI 11/52]
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Table 1. Individual calibrated AMS data from Graves I11/11 and 11/52 from Karos-Eperjesszog. The sam-
ples from Grave I1I/11 were measured in the Poznan Radiocarbon Laboratory and ATOMKI, Debrecen,
respectively, while the one from Grave II/52 in the VERA laboratory in Vienna. All data were calibrated
using OxCal v.4.4.4 and the IntCal 20 atmospheric curve
[Tabruya 1. NaguBunyanpHbIC KaauOpoBaHHbIe qanHbe AMS u3 morwn I11/11 u 11/52 u3 Kapomi-
Onepeemicéra. O6pasis! w3 morwisl 111/11 OpumH npoananmnpoBansl B [1o3HAHCKON paguoyIepoOaHOMN
nabopartopuu 1 ATOMKI (JleOperieH) COOTBETCTBEHHO, a 0Opasel] u3 Moruisl 11/52 — B mabopartopuun
VERA B Bene. Bce nannbie 0buti 0TKaInOpoBassl ¢ momouibto nporpamMel OxCal v.4.4.4 u
armocdepnoii kpusoi IntCal 20]

Object Sample | Mesuring Radiocarbon | Individual |Individual | Additional
code age (BP) calibration | calibration | measurements
(68.3%) (95.4%)

Grave III/11 | human | Poz-121189 | 1165+30 776-949 772-976 3.7%N 11.0%C,
bone 12.7%coll

Grave III/11 [human |[DeA-11326 [1121+21 893-977 888-990 pMC abs. 86.97
bone unc. 0.23

Grave I1I/11 | human | DeA-15173 117721 777-889 772-949 pMC abs. 86.37
bone unc. 0.24

Grave III/11 | horse Poz-121190 | 118530 776-889 710-957 0.9%N 4.2%C,
bone 2.7%coll

Grave III/11 | horse DeA-11325 | 117121 776-892 772-955 pMC abs. 86.44
bone unc. 0.24

Grave I1I/11 | horse DeA-15163 1195%22 780-883 773-889 pMC abs. 86.18
bone unc. 0.24

Grave III/11 | sheep Poz-121191 1180430 775 - 891 771 - 973 2.3%N 9.5%C,
bone 5%coll

Grave I1I/11 | sheep DeA-11327 119321 780 — 883 773 — 888 pMC abs. 86.20
bone unc. 0.23

Grave III/11 | sheep DeA-15164 | 1267+21 685-744 | 671 -820 pMC abs. 86.41
bone unc. 0.22

Grave II/52 | human | VERA-2695 | 1135+36 884 - 978 774 - 994
bone
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