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Abstract. Moty — Novaia Shamanka (MNS) is an Early Neolithic (7560-6660 HPD cal BP) destroyed Kitoi cemetery,
located on the lower Irkut River in Siberia. In 2014-2015, small rescue excavations were conducted by archaeologists
from Irkutsk State University. MNS dates to the period between the two phases of use identified at the nearby Shamanka
1I Kitoi cemetery (Southwest Baikal). This paper presents the results of a bioarchaeological study of the human skeletal
remains from MNS and discusses these findings in relation to hunter-gatherer life-history at this site and in the Cis-Baikal
region. The human skeletal materials from MNS show life history markers, including isotopic signatures, consistent with
the other Early Neolithic Kitoi samples. However, one individual shows anomalous isotopic signatures similar to those
found, to date, only in one other Kitoi burial. Lastly and surprisingly, radiocarbon dating identified one Early Bronze Age
individual (4970-3470 cal BP).
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AnHoTanus. MOrHIBHUK 31I0XU paHHero Heonuta (7560-6660 Teic. kai. 1. H.) Motsl — HoBast Illamanka, oTHOCSIIHITCS
K KUTOHCKOU MOrpe6anbHON TpaanLiK, HAXOAUTCS B HIKHEM TedeHuu p. VpkyT. B 1990-2000 rr. MOrHIBHHUK, pacmo-
JaraBLIMICS Ha IECYAHOM OyTpe 0JI0BOTO F'eHe3Hca BHICOTOU 0 7 M, ObUT YHHUYTOKEH TSKENION CTPOUTENbHON TEXHUKON
B IIpoliecce IIIAHUPOBKU IIOBEPXHOCTU Ha TEPPUTOPHU OTHOM U3 ycaned. B pesynpraTe TeXHOreHHOrO BO3JEHCTBHS Ue-
JIOBEYECKNE OCTAHKH M IMPEAMETHI CONPOBOAUTEILHOTO MHBEHTAPsl ObLIN MepEMEIIaHbl, Pa3pOoOIICHbI 1 XaOTHYHO Tepe-
MEIIeHBI 110 TEPPUTOPHH ycanbObl. B cTaThe mpencTaBiIeHbI pe3yIbTaThl OMOapXEOIOTHIECKOTO UCCIEIOBAHMS aHTPO-
MOJIOTHYECKOTO MaTepuala, MOydeHHOTO B Pe3ysbTaTe apXeoNornueckux packomok 2014-2015 rr. O6pa3ns! kocTeit
CeMH HHANBHAYYMOB ObLIH OTHpaBieHEl B Okcdoprackuii ynusepenteT (BenmukoOputanus) Ui paanoyriepoJHoro aa-
THPOBAHHS M aHAIN3a CTabMILHBIX M30TONOB yrieposaa (8°C) u azora (§'°N). Ha ocHOBe MosTyueHHBIX JaHHBIX ClEIaH
BBIBOJI, YTO MOTMIIBHUK HCTIOIB30BAJICS B OCHOBHOM B PaHHEM HEOJIUTE, HO OHA []aTa OTHOCHTCS K DII0XE PaHHEH OpPOH3BI
(4970-3470 ThIC. KaJ. J1. H.). Pagroyriepo/iHbie 1aThl MOKA3bIBAIOT, YTO MEPHUO €ro (DYHKIIMOHUPOBAHUSI OTHOCHUTCS K
XPOHOJIOTHYECKOMY MPOMEKYTKY Mex 1ty (azamu 1 u 2 paHHeHeonuTHueckoro MmormwipHuka llamanka II, pacrionoxen-
HOTO Ha I0)KHOM HoOepexse 03. baiikan. Pe3ynpTaTh! HecnenoBaHns cTaOMIBHBIX H30TOIOB YIIepoa H a30Ta UL ISTH
PaHHEHEOIUTHYESCKIX HHAUBHIOB COOTBETCTBYIOT OOJIBIIMHCTBY JAHHBIX, XapaKTEPHBIX M BCETO pPaHHEHEOIUTHUE-
CKOro KHTO¥McKoro HaceneHus [Ipuanrapbs. Ho Juist oJJHOro MHAMBHIYyMa IOTy4YEHB! H30TOIHEIC CHTHATYPHI, CHIIBHO
OTJIMYAIOIIHECS OT OCHOBHOTO 0J0Ka JaHHBIX IO KUTOHCKOMY HaceneHuio. [Iogo6Hble moKa3aTenu OTMEYEHbI TOJIBKO Y
OJTHOTO MHMBH/A BO BCEU BHIOOPKE, @ UMEHHO 3 3axopoHeHus Ne 42.02 morunbHuka [[lamanka I1. JlanHbIe, HONTy4YeH-
HBIE B PE3yJIbTaTE MAJIEONaTOJIOrMYECKOr0 UCCIIEI0BAaHUS M aHAIM3a HEMETPUYECKUX NPU3HAKOB, COOTBETCTBYIOT TaKoO-
BBIM 110 JIPyT'UM BBIOOpKaM [0 KUTOHCKOMY HaceJIeHHIO PAHHETO HEOINTA. Pe3y IbTaThl A€MOHCTPHPYIOT, UTO, 33 HCKIIIO-
YeHHEeM MOTHIIBI OPOH30BOTO BEKa U OZHOTO PAaHHEHEOIMTHIECKOr0 HHIMBUIA C AHOMAIbHBIMH H30TOIMHBIMH CHIHATY-
paMH, HCTOPHS XKU3HU U TUETHIECKHE XapaKTePUCTHKHU MOITyJIAIHH, ocTaBuBIIeil MormibHUK Motsl — HoBast I1lamanka,
BIMCBHIBAIOTCS B OOIIYIO KAHBY KHTOWCKOIO HACEJICH s PAHHETO HEOJIHTA.

KumioueBsble cioBa: [Ipubaiikanbe, paHHHIT HEOJIHT, KUTOMCKAs KyJIbTYpa, CKEJIETHBIE OCTAaTKH YeJIOBEKa, [aJe0naTolIo-
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Introduction

The Early Neolithic (EN; 7560-6660 HPD cal BP) [Spatio-temporal patterns ... ,
2021; Middle Holocene hunter ..., 2021] Kitoi cemetery Moty — Novaia Shamanka
(MNS) lies on the eastern bank of the Irkut River, 40 km southwest of Irkutsk (Fig. 1).
The site was partially excavated in 2014 and 2015 by co-author V. 1. Bazaliiskii (Irkutsk
State University) and colleagues as a salvage project following its destruction 20 years
earlier. This ancient cemetery, originally constructed on a low-lying hill that would have
stood out from its surrounding marshy landscape, was bulldozed in the 1990-2000s for
flood management and the development of the village of Moty — Novaia Shamanka [The
Moty — Novaya Shamanka ... , 2016]. MNS is significant because of its distinctive geo-
graphic location. As such, information on the life history of the people interred here is
important to the broader culture history of the Cis-Baikal region, especially our under-
standing of the Kitoi mortuary tradition. This paper presents a bioarchaecological analysis
of the human skeletal remains excavated from MNS, including stable isotope results,
paleopathological lesions, degenerative changes, and non-metric traits. These are all in-
dicators of hunter-gatherer life history and will be discussed in the context of other Kitoi
bioarchaeological datasets. Although the MNS skeletal remains are highly fragmented
and commingled, there is still much information to be gleaned regarding life history,
especially considering the distinctiveness of the site.
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Figure 1. Map of MNS in relation to Early Neolithic Kitoi cemeteries Lokomotiv and Shamanka II

Situating MNS within the culture history of the Cis-Baikal region

Archaeological investigations in the Cis-Baikal region, Russia, have been exten-
sive, with most information on ancient hunter-gatherers coming from mortuary sites and
bioarchaeological analysis. The Baikal Archaeology Project (BAP), under which this
research was conducted, focuses on Middle Holocene (ca. 8630-3470 HPD cal BP)



16 R. L. Bourgeois, A. W. Weber, V. 1. Bazaliiskii, H. G. McKenzie, A. R. Lieverse

[Spatio-temporal patterns ... , 2021; Middle Holocene hunter ... , 2021] hunter-gatherer
lifeways. The BAP takes an Individual Life Histories approach, focusing on the study of
biocultural changes within individuals’ lifetimes to better reconstruct population dynam-
ics and variation [Zvelebil, Weber, 2013]. This has led to bioarchaecological and mortu-
ary data collection protocols that target all or most individuals within a population. The
MNS collection contained 1245 human bone fragments of varying, but generally poor,
preservation, representing a minimum of nine individuals, seven of whom were identified as
groupings of related bones [see Bourgeois, 2020; A Four-Stage Approach ..., 2021].

Kitoi cemeteries tend to be situated within historically marshy landscapes (at time
of use), often at points of higher elevation such as hilltops or river banks [Bazaliiskii,
2010]. The generally good skeletal preservation and large sizes of Kitoi mortuary sites
contribute greatly to the heightened archaeological visibility of the Kitoi in comparison
to other EN groups. The classic Kitoi mortuary tradition incorporates the abundant use
of ochre in single, supine interments in graves that are frequently arranged into rows,
and often rich in grave goods (Fig. 2).

Figure 2. Grave artifacts from the MNS cemetery: / — bone ornamented needle cases with needles;
2 — lithic arrowheads; 3 — composite fishhooks of Kitoi type

The regional and topological location of the MNS cemetery is typical of other Kitoi
sites; however, it is geographically unique because it is the only documented Kitoi cem-
etery located along one of the Angara’s left tributaries as opposed to locations at river
confluences (e.g., Lokomotiv and Kitoi) or on the shore of Lake Baikal (Shamanka 1)
[The Moty — Novaya Shamanka ... , 2016]. Although, other burials and EN Kitoi sites
are beginning to be uncovered along tributaries or outside of these areas. The available
"C dates place MNS towards the end of the EN [The Moty — Novaya Shamanka ... ,
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2016]. Therefore, the MNS remains are from the period directly preceding wide-scale
cultural change taking place at the beginning of the Middle Neolithic (MN), which is
defined by a discontinuity in the use of formal cemeteries, thus the lack of a bioarchae-
ological record, in the entire Cis-Baikal region occurring between 6660 and 6060 HPD
cal BP [Chronology of middle ..., 2016; Spatio-temporal patterns ... , 2021; Middle
Holocene hunter ..., 2021]. Both the chronological and geographic characteristics of
MNS make it an important site to understanding Middle Holocene culture history in the
Cis-Baikal region. Until now, little was known about the size, demographic characteris-
tics, or life history of the people interred at MNS due to the high level of destruction
affecting all aspects of this Kitoi cemetery.

Methods

A four-stage approach to re-associate fragmented and commingled human remains
was applied to the MNS collection [Bourgeois, 2020; A Four-Stage Approach ...,
2021]. During the re-association process, samples were taken from fragments of distinct
individuals (based on MNI and re-association). Seven samples were submitted to the
University of Oxford, UK, for radiocarbon dating and stable carbon (5'°C) and nitrogen
(8'°N) isotope analysis. The dates were corrected for the Freshwater Reservoir Effect
(FRE) and further analyzed using the SUM and KDE Model functions in OxCal. Radi-
ocarbon dates and stable isotope results were analyzed using the Pearson correlation co-
efficient to search for chronological trends in diet (further explained below). Archaeo-
logical age of the human skeletal materials examined in this paper can be assessed in
relative and chronometric terms. Relative dating, based on the morphology of the grave
goods recovered from the site as well as some aspects of mortuary ritual inferred from
archaeological observations, strongly suggests the EN chronology of this dataset [The
Moty — Novaya Shamanka ..., 2016]. More specifically, the materials are associated
with the Kitoi mortuary tradition. However, Bazaliiskii and colleagues also suggest the
presence of a generic Neolithic and Early Bronze Age (EBA; 4970-3470 cal BP) [Spatio-
temporal patterns ..., 2021; Middle Holocene hunter ... , 2021] cultural layer at the site.

More detailed analysis of the radiocarbon evidence, regardless of how small the
dataset is, requires that all dates are first corrected for the FRE affecting all dates on
human skeletal remains in the Cis-Baikal region [Analyzing radiocarbon reservoir ...,
2014; A freshwater old ..., 2013; Freshwater reservoir offsets..., 2014; Highly variable
freshwater ... , 2015; Freshwater reservoir effects ... , 2022]. Which of the available cor-
rection equations should be applied depends primarily on the geographic location of the
cemetery and, secondarily, on carbon and nitrogen stable isotope results associated with
each date, the latter characterizing diet of the dated individuals. Four equations have
been developed for the Cis-Baikal region: (1) for the Angara valley and Southwest
Baikal microregions combined; (2) for the Little Sea microregion; (3) for the Upper Lena
microregion; and (4) a generic correction for the entire Cis-Baikal [Highly variable
freshwater ... , 2015; Chronology of middle ... , 2016; Middle Holocene hunter ... , 2021;
Turning Eastward ..., 2021]. As long as the stable isotope results associated with each
dated individual fall within the variation range established for a given archaeological
microregion, the equation developed for this particular area is used. However, in cases
where stable isotope data suggest a “non-local” diet, an equation for a different micro-
region, if known, is more appropriate to use [e.g., see Middle Holocene hunter ... , 2021].
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During the re-association process, life history indicators were recorded according
to standard criteria. These included, where possible, observable non-metric traits, enthe-
seal morphology, pathological lesions, degenerative changes, and dental characteristics
such as tooth wear and dental calculus [e.g., Brothwell, 1981; Buikstra, Ubelaker, 1994;
Finnegan, 1978; Hauser, De Stefano, 1989; Lieverse et al., 2007; 2016; Mays and Holst,
2006; Oettlé, Demeter, L’ Abbé, 2017; Ortner, 2003; Saunders, 1978; Smith, 1984; Scott,
1979]. In some cases, it was also possible to estimate age and sex using standard criteria
[Acsadi, Nemeskeri, 1970; Bass, 1995; Buikstra, Ubelaker, 1994]. This data was used
independently of the stable isotope analyses to observe the presence of paleopathologi-
cal, degenerative, and non-metric indicators of life history. Stable isotope and paleo-
pathological/non-metric trait analyses were conducted separately, as the high level of
fragmentation and commingling limited our ability to determine individuality.

Results and discussion

Chronology: '“C dates and stable isotope results. The chronometric age was in-
itially provided by one Accelerator Mass Spectrometry (AMS) radiocarbon date done on
a human tooth', which confirmed the EN chronological position of this collection ini-
tially suggested by archaeological criteria [The Moty — Novaya Shamanka ..., 2016].
The seven additional AMS dates reported here were obtained from skeletal samples se-
lected in such a way as to ensure that they represent different individuals (Table 1). The
results also confirm the EN chronology of MNS, but one date clearly belongs to the
EBA. Consequently, it seems that the cemetery originally consisted of at least two mor-
tuary components: EN Kitoi — the dominant one as suggested by the large number of
objects considered diagnostic grave goods for this mortuary tradition [Bazaliiskii, 2010;
The Moty — Novaya Shamanka ..., 2016], and EBA Glazkovo — as suggested by one
radiocarbon date — probably a minor mortuary component. The EBA individual identi-
fied here is excluded from further stable isotope analyses, which is conducted on distinct
individuals who have dated to the EN.

Comparison between stable isotope results for the EN MNS sample and the rest of
the currently available Kitoi datasets can be summarized as follows (Fig. 3, Table 2)*

e The MNS individuals firmly belong to the distribution range established for
Kitoi (n = 224) and characterized by elevated 8'°N (14.8%o + 0.78, n = 224, 4.8%o range)
suggesting substantial contribution of freshwater foods (mainly fish) to the diet of all
these groups;

e Both carbon and nitrogen stable isotope results for the MNS individuals fall into
the middle of the respective distributions for the entire Kitoi dataset;

e MNS §"°C values show relatively little variation (—~16.2%o = 0.31, range 0.8%o,
n=15), which is consistent with minor isotopic variation expected of fish in most northern
lotic freshwater ecosystems [Boutton, 1991; Bronmark, Hansson, 1998; Giller,
Malmgqvist, 1998; France, 1995; Hunter—gatherer foraging ... , 2011];

e MNS §"N values are more variable (14.7%o = 0.71, range 2.0%o, n = 5), which
is indicative of the equally variable contribution of aquatic food to the diet of these indi-
viduals;

! The two dates reported in [The Moty — Novaya Shamanka ... , 2016] are both on the same sample.
2 Due to the large differences between sample sizes, statistical methods are not employed in this comparison.
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Radiocarbon dates and stable isotope results for MNS

Table 1

= = =
.2 m m
5 2 2
o 2 -9 = 5]
[ » s} B M a a %
£ MASTER_ID Source  Sample Ne.  Element 2 8 5 & 2 + = i = a 3BC  8BN Yid %C CN
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= S =
Right
1 MNS_2014.RP 24a-77 H petrous A[1] U[2] EN Kitoi 6677 24 6220 68 7119 90 -159 147 9 449 32
B.01 2019.352 bone
Right
MNS 2014RP Item76 H ..
2 B.03 (2014) 2019 354 gzt;;)us A U EN Kitoi 6709 24 n/a n/a -18,6 10,7 10,3 453 32
Right
3 MNS_2015.RP 19B-22 H petrous A U EN Kitoi 6663 25 6079 69 6957 106 -16 157 6,5 443 32
B.04 2019.355
bone
Right
4 MNS_2015.RP 19B-22 H petrous A U EN Kitoi 6700 24 6248 68 7152 92 -16,7 14,7 10,7 46 3,2
B.05 2019.356
bone
Right
MNS 2015.RP H .
5 B.06 25B-90 2019357 petrous A U EN Kitoi 6754 24 6292 68 7210 91 -16,1 14,8 11,6 444 32
bone
Trench
MNS 2015.T1_ 1; H .
6 Cl1[3] Conjoin 2019370 Femur J U EN Kitoi 6669 24 6335 68 7267 83 -16,2 13,7 7,5 439 32
#11
Right
7 MNS_2014.RP 13-1 H petrous A U EBA Glazkovo 3574 19 3357 67 3600 88 -18,6 12,8 9,7 46 32
B.02 2019.353 bone

[1] A= adult; J= juvenile.
[2] U= Unknown.

[3] Individual different from those represented by right petrous bones (RPB).
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e One individual from MNS shows a set of isotopic results (MNS 2014.RPB.03:
813C = —18.6%o, 8"°N = 10.7%o) very similar to those displayed by one individual from
the Shamanka II cemetery located on Southwest Baikal (SHA 2004.042.02:

813C =—18.0%o, 8"°N = 10.5%o), both characterized by low 8"*C and very low §'"°N val-
ues; both individuals are obvious outliers not only within their respective datasets but
also relative to the entire Kitoi sample.
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Figure 3. Stable isotope results for MNS and other Kitoi cemeteries from the Cis-Baikal region:
(A) MNS and all other Kitoi cemeteries; (B) MNS, Lokomotiv, and Shamanka II;
[after Middle Holocene hunter ... , 2021]

Table 2
Summary of carbon and nitrogen stable isotope results for MNS and a few other Kitoi cemeteries
from the Cis-Baikal region [Middle Holocene hunter ... , 2021]

Cemetery / Sample Microregion 8°C Sd. Range &"N Sd. Range N
MNS Angara (lower Irkut) -16,2 0,3 0,8 14,7 0,71 2 5
Galashikha Angara -15,6 0,7 2,5 14,7 0.8 2,8 11
Lokomotiv Angara -152 0,5 2,4 14,8 0,6 3,3 80
Ust'-Belaia Angara -159 0,6 1,5 14,7 0,28 0,7 5
Shamanka II Southwest Baikal -16,2 0,5 3,3 14,8 0,6 48 119
Entire Kitoi Cis-Baikal -158 0,8 4 148 0,78 4,8 224

Based on this comparison, it seems that the FRE correction equation developed for
the Angara and Southwest Baikal microregions combined and employed to correct radi-
ocarbon dates from both areas and from all archaeological periods (Mesolithic to Bronze
Age, including EN Kitoi), should be applicable also to most MNS individuals. Of course,
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similarity of diets doesn’t automatically imply equal similarity of the FRE, but this ca-
veat is equally applicable to all other areas and localities within the Angara—SW Baikal
microregion and, presently, cannot be addressed any further. In any case, it is much bet-
ter to correct the MNS dates with the correction equation that appears to work well for
this area than not to correct them at all.

Also, as was the case with the one individual from Shamanka II (SHA No. 42.02)
showing outlier stable isotope results, it seems that it is presently better not to correct a
similar individual from MNS (MNS 2014.RPB.03) as none of the available correction
equations appears to be applicable to these two cases. Nevertheless, it is very interesting
and archaeologically meaningful that another individual with such isotopic signature has
been discovered at another Kitoi cemetery. This discovery answers at least one question:
the area where these two individuals spent much of their adult lives was not located on
the lower Irkut River. Recent isotopic research on human skeletal materials from the Fofa-
novo cemetery in the delta of the Selenga River eliminated that area as the potential adult
home range of these two individuals [Turning Eastward ... , 2021], thus pointing towards
the valley of the middle Irkut, directly west of Lake Baikal, as, perhaps, a likely option.

This leaves five MNS radiocarbon dates and associated stable isotope results for
further analysis. While the MNS dataset is small, recent analysis of 560 sets of radiocar-
bon dates and stable isotope data for Middle Holocene hunter-gatherers from the entire
Cis-Baikal region has demonstrated that useful insights can be still gained particularly if
examined in the context of other relevant datasets [Spatio-temporal patterns..., 2021;
Middle Holocene hunter..., 2021]. In this case, the context is provided by 225 radiocar-
bon dates and 224 sets of isotopic results from 10 Kitoi cemeteries (9 located on the
Angara and 1 on Southwest Baikal), rather a substantial dataset’. The analysis employs
the same methods used in these two studies: “SUM” and “KDE_ Model” functions from
OxCal (a program developed for the analysis of radiocarbon and other chronological
information) to examine distribution of burial events and chronological position of var-
ious cemeteries relative to one another, and the Pearson product-moment correlation co-
efficient (PCC) between radiocarbon dates and stable isotope measurements to search
for dietary trends.

The “SUM?” function is applied to datasets with fewer than five radiocarbon dates
while the “KDE_Model” is used to analyze five or more dates [Bronk Ramsey, 2017;
Spatio-temporal patterns ... , 2021]. The results from these two functions are broadly
comparable, the main difference being that the “KDE Model” provides more infor-
mation about temporal distribution of the dated events. Thus, it can provide additional
insights about chronological patterns of cemetery use (breaks or tempo) or patterns
within other units of analysis such as entire mortuary traditions of microregional groups
[Spatio-temporal patterns ..., 2021], which, however, is of limited utility for this analysis
because the MNS sample is very small (n = 5). These two functions are also similar in that
neither provides quantitative estimates of temporal boundaries for the examined time in-
tervals. In sum, the main purpose of both functions as used in this paper is to assess the
chronological position of the MNS sample relative to other relevant Kitoi datasets.

3 The radiocarbon age of SHA No. 42.02 individual is based on the dates obtained for sequential samples of molar dentine
representing a period of life of this individual prior to moving out of the Southwest Baikal microregion and adopting a
different diet and corrected using stable isotope results from obtained for same samples. Consequently, the number of
Kitoi dates analyzed is 225 while the number of corresponding isotopic results is 224.
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The graphs generated by the chronological analysis of corrected radiocarbon dates
(Fig. 4) allow a few observations. First, the results confirm what the initial assessment
of the uncorrected and corrected dates already suggested: the MNS cemetery firmly be-
longs to the chronological interval defined for the Kitoi mortuary tradition and more
specifically to the middle of its entire range while comparison with several larger Kitoi
groups of dates generates a few additional insights.
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Figure 4. Chronological position of MNS and other Kitoi cemeteries
[after Spatio-temporal patterns..., 2021]

Second, despite the small size of the MNS sample, it may be meaningful that, rela-
tive to Lokomotiv and Shamanka II, MNS appears to be in use past the peaks of these
two large Kitoi cemeteries, both of which show distributions of burial events skewed
towards the beginning of their use (Fig. 5SA, D, and E). In other words, establishment of
MNS may have coincided with the decline in the use of Lokomotiv and the end of Phase
1 at Shamanka II (Fig. 5). Moreover, MNS almost fills in the gap between Phase 1 and
Phase 2 at Shamanka II on Southwest Baikal.

Third, the frequency of burial events at MNS is an order of magnitude lower (prob-
ability density for MNS is about 0.02, while for the other groups it is between 0.2 and
0.3) than at Lokomotiv and Shamanka II on the Angara and SW Baikal, respectively, as
well as Kitoi in the Angara valley or the entire Kitoi mortuary tradition (Fig. 5). How-
ever, not much should be read into this difference because of the substantial contrast in
sample sizes between MNS and the other analytical units. Whether or not MNS also
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featured equally high density of burial events as the other two large Kitoi cemeteries
could only be established if MNS were excavated and dated in the manner similar to
these two cemeteries, which, however, is not possible because of the almost complete
destruction of MNS.
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Figure 5. Detailed chronology of the MNS cemetery and of Kitoi mortuary tradition in the Angara
valley and on SW Baikal [after Spatio-temporal patterns ..., 2021]: (A) MNS (lower Irkut);
(B) entire Kitoi excluding MNS; (C) Kitoi in the Angara valley; (D) Lokomotiv;

(E) Kitoi on Southwest Baikal (i.e., Shamanka II)

The last matter to consider in this section is the search for dietary trends, that is
directional change in diet structure over time. As in a few recent studies [Biogeochemical
data ..., 2016; Chronology of middle ... , 2016; Middle Holocene hunter ... , 2021], such
search employs the PCC tests between mean calibrated radiocarbon dates and §'*C and
8'°N measurements obtained from the same samples of human skeletal remains. The
tests show (Fig. 6) no correlation between the dates and §"*C values (PCC: r = —0.29,
1*=0.08, p = 0.64) and a very strong negative correlation with §'°N measurements (PCC:
r=-0.91,1*=0.83, p=0.03).
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Figure 6. Scatterplots of corrected radiocarbon dates and stable isotope results for MNS:
(A) C dates by §'3C; (B) C dates by §'°N

It is tempting to dismiss the very strong negative correlation between radiocarbon
dates and §'°N measurements, suggesting increased dietary reliance on local fish (i.e.,
from the Irkut river) on the account of the very small sample size; however, a few cir-
cumstances suggest that doing so could not be entirely warranted [Middle Holocene
hunter ..., 2021]. First, the pattern repeats similar trends found in a few other Kitoi da-
tasets, such as: Shamanka II Phase 1, SE Cluster row burials; Shamanka II Phase 2; and,
Lokomotiv Clusters 2, 4, and 5 — all three also involving increased consumption of local
fish over time. Second, although dating to the EBA, the most clearly observable dietary
trend has been identified for the Khadarta IV cemetery in the Little Sea microregion,
Lake Baikal, on a sample of nine individuals, thus not that much larger than MNS. And
third, prior to the FRE correction, the MNS dataset shows no statistically significant
correlations, which is also exactly what all other datasets with identified dietary trends within
the entire Cis-Baikal region display too. In other words, after the FRE correction, the stable
isotope results “find” their more or less historically correct chronological position and dis-
play patterns otherwise “erased” by the FRE. Thus, although tentative, the dietary trend dis-
played by the five MNS individuals is not entirely unexpected and fits well with the spatial
and chronological dietary variation so well established for the EN Kitoi hunter-gatherer
groups in the valley of the Angara River and on the coast of Southwest Baikal.

Paleopathological and degenerative changes. As common among other Kitoi col-
lections, such as those from Lokomotiv and Shamanka II [Osteoarthritis in Siberia’s...,
2007; Revisiting Osteoarthritis ..., 2016], the majority of post-cranial pathological le-
sions observed for MNS are indicative of osteoarthritis (OA; Table 3). OA is diagnosed
based on the combined presence of pitting (porosity), periarticular lipping (osteophytes),
and eburnation of articular surfaces that reflect the degeneration of the synovial joints
[Ortner, 2003; Waldron, 2012; Weiss, Jurmain, 2007]. Although OA has a multifactorial
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etiology that includes systemic risk factors such as age, sex, and body size, the contrib-
utory effects of biomechanical stress are well documented [e.g., Cooper, 1995; Preva-
lence of osteoarthritis ... , 2015; Stanley, 1994; Osteoarthritis of the knee..., 2006]. As a
result, OA can inform about past activities and behaviour.

Within the manual and pedal elements, OA lesions were present on both the prox-
imal and distal joint surfaces. It did not appear that any of these elements were duplicates
of the same bone, although this was difficult to confirm due to varying levels of com-
pleteness and because it was impossible to re-associate these elements based on other
characteristics [A Four-Stage Approach ..., 2021]. There were also two cases of verte-
bral OA, one including two articulating vertebrae [as per Gestsdottir, 2014; A Four-Stage
Approach ..., 2021]. Generally, osteoarthritic changes in the vertebrae (such as those
identified at MNS) and upper and lower limbs have been found to be more severe, sug-
gesting engagement in activities causing higher levels of biomechanical stress, among
EN men than women and among individuals interred at Lokomotiv compared to those
from Shamanka II [Osteoarthritis in Siberia’s ..., 2007; Revisiting Osteoarthritis ... ,
2016]. This dichotomy in OA severity between these two large Kitoi cemeteries was
striking. It revealed variation in activity and behaviours that reflects the interplay of local
ecological conditions, social organization, and environmental change during the EN pe-
riod [Lieverse, 2020].

Other common pathological lesions in this collection were age- and/or activity-re-
lated degenerative changes and indicators of non-specific inflammation. These included
lesions such as vertebral osteophytosis on the inferior and superior vertebral centra, en-
thesophytes and exostoses on vertebrae, and periosteal bone formation on a fibula and
tibia. There were also a few cases of pitting in articular surfaces of manual and pedal
elements which are of unknown etiology. A pathologically thin pubis was also identified,
but its incompleteness prohibited further assessment of etiology. Interestingly, while un-
common, a similar case has been documented on another EN individual, an adult female,
from Shamanka II. That case was associated with a large smooth depression on the dorsal
surface of the pubic body and morphological changes (angling) to the normally flat sym-
physeal face, both features observed on a second adult female from Shamanka II. While
the etiology behind these changes remains unknown, their presence on female pubic
bones suggests possible associations with parturition.

The cranial and dental fragments in the MNS collection also presented numerous
pathological and degenerative changes (Table 4). Three crania within the MNS collec-
tion had antemortem damage and fine-grained pitting of the external auditory meatus,
indicative of chronic otitis externa [Mays, Holst, 2006; Purchase, 2016]. Porosity and
resorption of alveolar bone, often indicative of periodontitis or dental attrition, was pre-
sent in each dental fragment in the MNS collection (both maxillary and mandibular).
The prevalence of chronic ear infection is not uncommon among Cis-Baikal Middle Hol-
ocene individuals, with most cases expressed as some form of otitis (otitis externa, otitis
media, and/or mastoiditis), possibly relating to habitual swimming in the cold waters of
the area [Purchase, 2016]. The high rates of these lesions, proportionate to the preserva-
tion of auditory meati from MNS, are therefore consistent with other EN and Middle
Holocene cemeteries in this area. This was accompanied by five instances of antemortem
tooth loss, three cases of antemortem tooth breakage, and one case of non-carious pitting
on the occlusal surface. In general, tooth wear was moderate with one outlier in which
advanced attrition obliterated the entire crown surface of all teeth present.



Post-cranial pathological lesions identified within the MNS collection

Table 3

Skeletal

Element Identifier Side Lesion Description Suspected Etiology
Metacarpal 25a-8 Left, 2nd Osteophytes on the proximal articular facet and pitting on the styloid process Unknown
elacarpars 24a-178 Right, 4th Pitting on the lateral depression of the head Unknown
Carvals 25a-25 Right, pisiform  Pitting on the body OA
p 25-10 Right, hamate Pitting on the plantar face Unknown
Right, . .
198-44 intermediate Osteophytes along the proximal articular edges OA
Osteophytes along the border of the head, the proximal articular surface,
. . . OA
Hand 195-46 Right, proximal _ eburnation on the head
phalanges Ist Enthesophytes along medial and lateral borders Entheseal .change
(non-specific)
N/A Distal Osteophytes on both medial and lateral proximal sides Enthescal .change
(non-specific)
Metatarsal 198-49 Left, 1st Osteophytes on the medial plantar head OA
elatarsars x-49 Left, 1st Osteophytes on the medial plantar head, eburnation on the head Possible OA
21r-23 Right, proximal Pitting in the facet Unknown
Foot Ist
phalanges Right, proximal ~ Osteophytes on dorsal side of the head and on the lateral side of the articular
198-45 . OA
Ist facet, eburnation on lateral condyle of head
Ossa coxae 25a-27 Left, pubis Very thin pubis Unknown
276-26 Cs Enthesophytes on the spinous process Non-specific
Vertebral osteophytosis Degeneration
Vertebr 276-23 C4 Destruction of the left superior articular facet OA
ertebrae 200-5[4] Cl1 Exostosis on inferior border of the facet for the dens OA (same individual as 206-4)
200-4[4] C2 Exostosis on the dens OA (same individual as 206-5)
218-6 T11 Exostoses between the superior articular processes Non-specific
Ribs 19a-1 Right Large exostosis on the tubercle; large, smoothed pit on the head (lateral to OA
the tubercle)
. 20B-15 Right Exostoses on the interosseous and posterior border Enth.e seal change (non-
Fibulae specific)
20r-3[4]  Left Diffuse periosteal bone formation (periostitis) on the posteromedial border Non-specific
Tibige 208- Right Periosteal bone formation (periostitis) on the anterior crest and posterior and Non-specific

24[4]

anterior borders, some remodelled




Cranial and dental pathological lesions and tooth wear in the MNS collection

Table 4

Skeletal Element Identifier iﬁzggﬁsﬂf Tooth Wear[6] Lesion Description Suspected Etiology Preselr\lzzlzrfSThird
. Destruction and fine-grained pitting L
x-76[7] Right, temporal N/A of the right external auditory meatus Chronic otitis externa N/A
14-6[7] Left, parietal N/A 112:;2‘” porosity on the ectocranial sur- o N/A
. 198-22/ . Destruction and fine-grained pitting L
Crania 7206-2[7] Right, temporal N/A of the right external auditory meatus Chronic otitis externa N/A
24r-15 Oceipital N/A Porosity on the occipital superior to Unknown N/A
the nuchal crest
198-22 Right, temporal N/A Destruc_tlon and ﬁne-gra_med pItting Chronic otitis externa N/A
of the right external auditory meatus
198-1[7] 13-17,23,25-27  Moderate Porosity and resorption of alveoli Periodontitis Congenitally absent
Porosity and resorption of alveoli Periodontitis
19r-3[7] Left, 26,27 Minor AMTLI8] of tecth 24 and 29, com- \ci N/A
plete alveolar resorption
AMTBI[9] of teeth 25 and 26 Attrition
AMTL of teeth 12 and 15, complete Attrition
198-17 Right, 14-17 Moderate alveolar resorption N/A
Porosity and resorption of alveoli Periodontitis
Maxillary AMTB on buccal edge of crown of .
teeth/Alveolar tooth 26 Attrition
bone Half of lingual occlusal surface worn i,
on tooth 27 Attrition
276-25 Left, 23-28 Moderate — Present
Pitting on the occlusal surface of Non-carious pittin
tooth 28 piing
Porosity and resorption of alveoli Periodontitis
AMTL of tooth 14, complete alveolar ..
16-1 Right, 13, 15,16  Advanced resorption Altrition N/A
Porosity and resorption of alveoli Periodontitis



irisha
Прямоугольник

irisha
Прямоугольник


End of Table 4

Skeletal Element Identifier %ﬁ:g;; ;l]l Tooth Wear([6] Lesion Description Suspected Etiology Preseil/i:zlszThlrd
20-1 Left, 24,25 Moderate Porosity and resorption of alveoli Periodontitis N/A
198-5 Left, 23-26 Moderate Porosity and resorption of alveoli Attrition N/A
198-5 Right, 13-17 Moderate Porosity and resorption of alveoli Attrition N/A
176-6 35, 36 Advanced None Attrition N/A
. Minor dental calculus[10] Attrition
Mandibles 533520/193- 44-47,33-37 Moderate AMTL of tooth 31 Attrition Congenitally absent
7] Porosity and resorption of alveoli Attrition
Right
Teeth 208-9 mandibular, 44 or  Minor None Attrition N/A

45

[5] As per FDI World Dental Federation notation.

[6] Canine and premolar dental wear follow Smith, 1984, whereas “Minor” = stages 1-3, “Moderate” = stages 4-6, “Advanced” = stages 7—8. Molars follow Scott, 1979 whereas
“Minor” = stages 14, “Moderate” = 5-8, “Advanced” = 9-10.

7] Also presented [A Four-Stage Approach..., 2021].

8] AMTL = Antemortem tooth loss.

9] AMTB = Antemortem tooth breakage.

1

[
[
[
[10] Code 1 according to [Brothwell, 1981].
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Non-metric traits. The expression of non-metric traits found within the MNS col-
lection was also fairly typical for the EN period. The observation of non-metric traits
(NMT; Table 5) was, again, substantially compromised by poor preservation. This re-
stricted results to particular skeletal elements, namely cranial and dental. Among the
most obvious (and thus identifiable) NMT documented were squatting facets on tali and
distal tibiae, while others included a suprascapular notch and circumflex sulcus on a
scapula, and three distinct talar facets on all (four) calcanei [Buikstra, Ubelaker, 1994;
Finnegan, 1978; Saunders, 1978; Winder, 1981]. Squatting facets are commonly found
in Kitoi individuals, having been identified in all age groups at Shamanka II and Loko-
motiv. They are indicative of physical activities (e.g., habitually walking over undulating
terrain [Macintosh, 2011]) and habitual resting positions (e.g., and squatting, kneeling,
and heel sitting [Smith, Woollen, 2020]) causing ankle hyperdorsiflexion. Circumflex
sulci and suprascapular notches were also among the most frequently scored traits iden-
tified at Shamanka II and Lokomotiv. Squatting facets and circumflex sulci were signif-
icantly more common in individuals from Lokomotiv than from Shamanka II [Macin-
tosh, 2011]. These traits in MNS are thus consistent with contemporary Kitoi sites. Un-
fortunately, the high level of commingling and fragmentation of the MNS collection
renders the NMT data incomplete, and thus insufficient for a useful comparison between
MNS and the other two EN cemeteries.

Table 5
Non-metric traits (NMT) identified in the MNS collection
Skeletal Identifier NMT
Element
. 198-20/198-20[11] Torus absent, mylohybrid bridge absent
Mandibles 276-8 Mylohybrid bridge absent
Scapulae 206-3, 198-19[11] Suprascapular notch, circumflex sulcus
198-71 Squatting facet
. 198-74 Squatting facet
Tibiae 24a-10[11] Squatting facet
24a-9[11] Squatting facet
Tali 21--3 Squatting facet
198-34 Squatting facet
19--5 Three discrete talar articular surfaces
Calcanei 20B-35 Three discrete talar articular surfaces
198-73 Three discrete talar articular surfaces
268-16 Three discrete talar articular surfaces
Frontal 13-6, 14-6[11] R§tained metopic suture .
(crania) 198-11, 198-17, 20B- Right §upra0rb1tal potch, l_eft supraorbital fqramen, left su-
22[11] praorbital zygomatico-facial foramen, marginal Tubercle
Parietal 198-22, 206-2 Left parietal foramen
(crania) 24r-15, 228-31 Left parietal foramen
198-15 Labial enamel extension on teeth 17 and 27
19r-3 Labial enamel extension on tooth 27
198-5 Labial enamel extension on tooth 17
Teeth 198-5 Labial enamel extension on tooth 16
276-25 Labial enamel extension on teeth 27 and 28

198-20/ 198-20

Teeth 36 and 46 have five cusps, 47 and 47 have four
cusps

[11] Also presented [A Four-Stage Approach ..., 2021].
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Non-metric traits observed in the cranial and dental material included absent mylo-
hybrid bridges and absent tori on the two mandibles preserved enough to observe them.
Further, cranial fragments showed numerous instances of parietal and supraorbital fo-
ramina, one marginal tubercle, and one retained metopic suture. Not enough incisors
were present to observe the frequency of shovelling, but all present maxillary premolars
had one root, and many teeth had enamel extension on the facial side. All maxillary
molars exhibited hypocones, although tooth wear prohibited the assessment of size, but
no Carabelli’s cusps or protostylids were observed. All osteological data collected from
MNS, at least to the extent that they could be studied considering their fragmentation
and commingling, indicate that the life history of those interred here was consistent with
the Shamanka II and Lokomotiv EN groups.

Conclusion

Stable isotope analysis demonstrated that §'°C and 5'°N signatures at MNS fit into
the middle of the Kitoi distribution range and showed a reliance on aquatic foods. This
analysis, however, also yielded two interesting findings. First, AMS radiocarbon dates
indicated that MNS was an active cemetery in both the EN and EBA periods, although
dates are predominantly from the EN Kitoi. Second, 8"°C and 8'°N signatures from one
individual at MNS were anomalous when compared to all other EN Kitoi individuals in
the Cis-Baikal dataset except one other from Shamanka II. These two individuals show
signatures that suggest they lived the majority of their adult lives at an unknown locale
far away from where they were buried (i.e., the Angara and SW Baikal microregions).
Although the implications of the two (MNS and Shamanka II) individuals with unique
isotopic signatures remain unclear, they suggest at least some long distance migration
during the EN. Further exploration into the isotopic signatures within EN populations
will be needed to clarify this emerging pattern.

Due to the poor preservation of the skeletal collection, paleopathological and NMT
analyses did not provide many insights on life history at the population level. However,
the paleopathological lesions and degenerative changes found in the MNS collection
were consistent with EN Kitoi individuals in this region. Preliminary analyses showed
that MNS differed from all other EN Kitoi mortuary sites in the Cis-Baikal by being the
only known Kitoi cemetery not located on the Angara or the coast of southwest Baikal.
In regards to the first point, our analysis suggests that the life history and dietary trends
at MNS are largely consistent with other EN Kitoi groups. Therefore, the anomalous
location of MNS is likely a result of survey or reporting bias, where most sites have been
found in connection with the development of current urban areas and farming activities,
or a rarity indicative of population density in this area. This study demonstrates that
fragmented and commingled human remains can still hold research potential, even if
substantially limited by poor preservation. Despite the small sample size, isotopic anal-
ysis provided important chronological and dietary information that contributes to a
deeper understanding of this group of people life history in the Cis-Baikal region.
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