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Seasonality of Sintashta Funerary Rites  
(Based on the Kamennyi Ambar-5 Bronze Age Cemetery)

 

 Based on archaeological materials from the Kamennyi Ambar-5 cemetery, we test the hypothesis about the 
connection between the seasonality of pastoral practices and funerary rites during the Late Bronze Age (early  
2nd millennium BC). We studied growth layers in the teeth of 24 cows, 19 sheep/goats, 14 horses, a dog, and ten 
humans from 17 graves. We combined samples from various species from the same contexts into eight assemblages. 
With regard to animals, differences in seasons of death were revealed only once. 70 % of graves were arranged in 
spring and 30 % in autumn. Therefore, the hypothesis about the seasonal use of the cemetery can be supported at least 
partially. The contemporaneous settlement of Kamennyi Ambar demonstrates a similar tendency in the seasonality of 
animal slaughtering. However, the reasons for slaughtering at the settlement differed from those in the cemetery. At the 
settlement site, it was motivated by practical needs, and in themortuary site, only by the seasonality of human deaths, 

kurgan burials were arranged only for some individuals. In practice, several of the above factors overlapped, resulting 
in an anomalous composition of the buried cohort (disproportion of sexes and a higher proportion of individuals who 
died at the peak of vital activity).

Keywords: 

  Introduction
  

In recent decades, kurgan cemeteries, fortified and 

culture have been comprehensively studied in the southern 

Urals, in the basins of the tributaries of the Tobol and 
Ural rivers. Often, they form contemporaneous complexes 

with kurgan cemeteries. In the Cis-Urals and the adjacent 
part of Kazakhstan, only cemeteries areknown to date.  
A necropolis usually includes a relatively small number of 
kurgans, each of them up to 1 meter high. The space under 

is a prevailing burial practice, but excarnate and intramural 
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The composition of the buried population usually 
includes all age cohorts, and a disproportion of sexes is 
often recorded. A comparatively small number of buried 
people is obvious at the Kamennyi Ambar-5 cemetery, as 
the number of buried individuals (at least 125 persons) 
sharply contrasts with the size of the contemporaneous 

 
50 houses of 150–220 m2

100 years (Chechushkov, Epimakhov, 2021), with at least 

deceased should be clearly higher. One way to explain 
this is to assume the seasonal use of the settlement and 
the cemetery.

The work program included selecting biological 

season of death with previously obtained evidence of the 
seasonality of Sintashta burials.

  

Materials
  

The Bronze Age archaeological complex of Kamennyi 

Chelyabinsk Region (Fig. 1). The territory is characterized 
by a predominantly steppe landscape, with patches of 

terrace of the left bank of the Karagaily-Ayat River. It was 

dating, four phases are distinguished at the settlement 

to the early stage, with a closed layout and densely 

buildings containing Alakul-Timber-Grave materials. At 
all stages of the settlement’s use, the subsistence strategy 
was based on animal husbandry, supplemented by a 
foraging economy.

The Kamennyi Ambar-5 cemetery is located on the 
 

are attributed to the Sintashta culture (Epimakhov, 

dimensions depended on the number of individuals 
buried (from one to nine). There are no reliable traces of 
the repeated use of the same grave-pit. The inner space 

level. More than half of the burials are disturbed or 

of the Sintashta part of the cemetery is based on  

articulated state of the bones indicates a short time from 
killing the animals to placing them into the graves, i.e., the 

To test the hypothesis about the seasonal use of the 
cemetery, an analysis of the dental cementum (from 
humans and animals originating from the same context) 
was carried out. The maximum possible number of 
samples was taken. The analysis was limited due to a 
small number of teeth with well-preserved cementum 
and the predominance of children’s burials. All the 
teeth were removed from the jaws and found in an 
articulated state.

 

Methods and results
 

Methods for determining seasonality vary considerably 
and depend on the materials available. In particular, 
seasonality is studied using the data on the uneven growth 
of an organism during the year. The teeth of mammals are 
most commonly used.

Studies of seasons of burials for the Bronze Age of 
Northern Eurasia are scarce. The scholars who studied 
the burials of the northern Caspian region in the 5th– 

of human dental cementum and the pollen data obtained 
from materials from closed one-time burial grounds 

Fig. 1. Location of the site.
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reliability of the determination of the season of death by 

analysis.
In this study, the season of death was determined 

in the teeth (cementum and secondary dentin). The 
growth layers consist of two elements: a wide element, 
which reflects the active growth of the organism in 
spring–summer, and a narrow one, which reflects a 

an accuracy of the season because there is individual 
variability in layer formation.

The degree of development of the last layer of 
cementum was assessed in relation to the previous 
one. In controversial cases, layers in the dentin were 
studied additionally. The time interval when cattle and 

season: spring, summer, autumn, or winter. The season 
of death of a horse, owing to the great variability in the 
formation of zones of active growth or growth slowing, 

cases when narrow (autumn–winter) or wide (spring–
summer) layers began to form, the time of death was 

other animal species from the same context (if they 
were available).

In assessing the season of human death, we followed 

If along the edge of the cementum was an indistinct narrow 
layer, the formation of which falls on the winter period, 
the season of death of the individual was considered to be 
winter. A very clear winter layer is usually observed when 
the next wide (growth) layer has already begun to form 
behind it, but is not visible yet. This happens at the very 
beginning of spring. In such cases, the season of death of 

If the very beginning of the growth of a wide layer was 
observed along the edge of the cementum, the season 
of death was interpreted as spring, and if this layer was 

late summer–autumn.
Samples with an intact root system were selected to 

the teeth of cattle and horses, preference was given to 

for animals from 1–2 years of age. However, other cheek 
teeth were also used for analysis in cases where molars 
were missing. The season of death of a human could 

be determined by this method only if the deceased was 

Therefore, the permanent teeth of individuals of this 
category were studied.

studied to determine season of death for animals. In 
some cases, the unsatisfactory state of preservation of 
the roots forced the selection of several samples from 

specimens. However, owing to the poor preservation 

Additionally, the state of the dental system of young 
individuals was taken into account. If teeth are present 
in the jaws at the eruption stage, it is possible to 
estimate the probability of animal slaughter in a certain 

the anthropological samples, permanent teeth were 
selected from 10 individuals, one from each (Table 2).  
In this work, we limited ourselves to determining only 
the season of death since this approach has shown 

The sample preparation procedure included the 

After that, polished transverse sections were made along 
the entire length of the tooth root (Fig. 2). Each of them 

 

originally located on the ceiling.

was given to the season of animal slaughter. It cannot 
be ruled out that a human corpse could have been kept 

used in the funerary rite. We should also consider the 
technology of grave digging (the absence of traces of 
heating, and minimum use of metal tools) and the timing 
of the soil thawing (late April to early May).

The analysis of the remains of animals has shown that 

predominance of the former was ensured by two types—
the horse and the small ruminants. When grouped by 

seasons are present.
A discrepancy in the season of sacrifice within 

the same grave-pit was found only once (see Table 1,  
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Table 1. 

No. Kurgan/
pit Localization Type Tooth Season Age, years Context*

1 2 3 4 5 6 7 8

1
2
3
4
5

2/1 Filling Cattle m1
m1
M1
m1
M1

Spring 4
6
6
5

2–4

Highly disturbed, composition of 
buried unknown

6 2/3 Horse m1 2 Highly disturbed, one individual 
(M 49–55)

7
8
9

2/5 Ceiling m1
m1
m1 Spring?

5
7
4

Disturbed, eight individuals  
(M 15–18, M 9,5–12, M(?)  
25–30, M 10–12, M 14–18,  
F 10–12, U 1,5–3, F Neonate)

10
11

2/6 i
M1

Spring 15–20
2

Highly disturbed, seven 
individuals (M 40–50, M 15–
18, F 6–10, U 14–16, U 1–5,  
U <1, M Adult)

12 2/7 Filling I 23–25 Highly disturbed, ve individuals 
(F 45+, U 6–8,5, M 4,5–8,5,  
M 12–18, U 5–12)

13
14
15

2/8 Bottom

Cattle

m1
M1
m1

4.5
5

5.5

In situ, four individuals (M 30–
44, F 7–11, F 2–4, U Neonate)

16
17
18

2/10 Ceiling Sheep/goats m1
m1
m1

Autumn 1.5
1.5
1.5

In situ, three individuals (M 7,5–
12,5, U 1–2, U Adult)

19
20

2/12 Filling Cattle p2
p4

5
10–11

In situ, four individuals (M 5–9,  
U 2–4, F 38–49, F 20–24)

21
22
23
24
25
26
27
28
29

2/15 Ceiling

Bottom

Sheep/goats

Cattle

Horse

m1
m1
m1
m1
M1
m1
m1
i3
i1

2
2
3
2
4
2
5
8
10

In situ, one individual at the 
bottom (M 16–18) and one at 
the ceiling (U 1–3) 

30
31

2/17 Filling Cattle
Horse

m1
i

4
9–10

Disturbed, two individuals  
(F Adult, M 6–10)

32 4/1 Bottom Sheep/goats m1 Spring 2 In situ, one individual (F 12–18)

33
34
35
36
37
38
39
40

4/2 Filling
 

Bottom

Cattle

Sheep/goats

m1, M1
M3, p4

m1
p4
m1
m1
m1

Erupting m1

1
7
3
3

7–8
7–8
2

3–5 months

In situ, eight individuals (F 7,5–
12,5, U 7–11, M 3–5, M 3–5,  
M <1, M 3–5, U 7–9, U 1–2) 

41
42
43

4/5 Filling

Ceiling Horse

Erupting m1 Spring?

Spring

3–5 months
3–5 months

4

Highly disturbed, six individuals 
(M Adult, M 12,5–17,5, U >5 , 
U infant, M 5–6, U 3–5)

44
45

4/8 Filling
Cattle

m1
M1

5?
5

Highly disturbed, four (?) 
individuals (M? Adult, U 6–14, 
U 5–9, U 0,5–3)

46
47
48

4/15 Ceiling Sheep/goats m1
P2

m1, P4

1
4
4

In situ, one individual (U 2–4)
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in spring and cattle slaughtered in autumn lay at the same 
level. Almost all the skulls were connected to mandibles, 
and most limb bones were articulated. This clearly indicates 
a short time interval between the slaughter of animals 
and the placement of the parts of carcasses on the ceiling  

grave-pit both in spring and autumn (at least to the ceiling 
level). In other cases, there were no discrepancies in the 

mandibles, which were found in situ at the bottom and on 

The analysis of the human teeth sample showed that 
most of the ten individuals died in late winter–early spring, 
or late summer–autumn. We interpreted all deaths during 
the warm period (spring–summer) as deaths in spring, 
based on the context (data on the death of animals in closed 
complexes). A discrepancy in the season of death within 

individual died in winter, and the other in late winter–early 

the beginning of the warm season. Judging by the analysis 
of animal teeth, this burial was made in spring.

Thus, a comparison of zoological and anthropological 
materials did not reveal any discrepancies, and in two 

of animals. An additional argument in favor of this 
conclusion is the results of the analysis of the internal 
structure of the grave-pits. Of the seven graves with data 
on the season of death of people and animals, simultaneity 

of the buried individuals were found in situ, and in one of 
them, the bones had been partially displaced by burrowing 

Table 1 (end)

*Hereinafter, the designation is in accordance with Table 1.

1 2 3 4 5 6 7 8

49
50
51
52
53
54

8/2 Filling

Ceiling

Sheep/goats
Cattle

Sheep/goats

m1
m1
M1
P2
p2
m1

Spring
Autumn

Spring

5
?
4
7
5
2

Highly disturbed, 
at least one adult, three children

55
56
57
58

8/3 Cattle
Dog

Sheep/goats

m2
C

m1
m1

Autumn

Autumn?

8
4
2
4

Highly disturbed, four individuals 
(M 25–30, F Adult, U 5–12, 
U <1) 

Table 2. Season of death of the individuals

Item Kurgan/pit, skeleton Sex and age, years Tooth Season of death

1 2/5, 1 M 15–18 i1 Late winter – early spring

2 2/5, 3 M 20–25 p2      

3 2/12, 1 M 5–9 i1 Late summer – autumn

4 2/12, 4 F 20–24 i1      

5 2/15 M 16–18 c1      

6 2/17, 1 F 20–25 m1 Late summer – autumn?

7 4/1 F 12–18 i1, i2 Spring

8 4/2, 2 F 7–12 i1      

9 4/5, 1 M 20–30 m2 Winter

10 4/5, 2 M 12–18 i2 Late winter – early spring
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Sandy-loam soil rules out the possibility of any long-term 
leaving of the pit in the open state*. No differences in the were revealed.

bones at the bottom and ceilings were also found in 
situ. Considering the consistency of death seasons of 

Fig. 3.

Fig. 2. Areas of transverse polished sections of animal and human teeth.
a b

c
d – human, died at the end of winter or in spring (Table 2, No. 1). Arrows indicate winter layers. C – cementum, 

c d

b
0 0.1 mm 0 0.1 mm

0 0.1 mm 0 0.1 mm

0 40 cm

which took up to two weeks in summer, one of the main 
problems was preventing the soil walls from sliding.
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individuals and animals, we can assume a funerary rite 
similar to that recorded in undisturbed burials.

Of the ten graves for which only the animal teeth 

were discovered on a partially preserved ceiling.
  

Discussion
 

Our results suggest the seasonal nature of the formation 

and no summer burials. The most obvious reason for the 
predominance of spring burials is the increased mortality 

and decreased immunity weaken the body’s natural 

infectious diseases arises. Infectious agents could have 
been especially contagious in the crowded living conditions 
of people in the settlement. A small number of diseases 
recorded from skeletal remains should not be misleading, 
since owing to the rapid course of the disease it may not 
leave characteristic markers in bone morphology but is 

The absence of summer burials can be explained 
in different ways. The first version is based on the 
assumption that animal slaughtering was tabooed during 
the summer, in order to increase livestock number and the 
overall meat weight. The taboo could have also extended 
to the ritual sphere, which may explain the absence of 
altars in some burials*. The second version (which does 

livestock. Perhaps, most of the settlement’s inhabitants 
lived there only during the cold period and moved to some 
remote pastures in summers. Accordingly, part of the 
community may have been buried near these hypothetical 
summer camps. However, to date, reliable evidence of 
such sites has not been found.

There are no traces of summer slaughter of animals 
among the kitchen remains at the settlement either. In 
addition, spring slaughter clearly predominates over 

slaughter of livestock in the spring was a forced measure 
associated with the depletion of the fodder supply and 
the desire to maintain a viable part of the livestock. 
Autumn slaughter was focused on the procurement of 
the maximum amount of meat. The rapid degradation of 

Table 3. Results of the synthesis of information on the season of death of people and animals  
from closed complexes (grave-pits)

Kurgan/pit
Animals People 

Season of burial*
Spring Autumn Late winter – 

early spring
Late summer –  

autumn Spring Winter

2/1 5 – – – – – Spring

2/3 1 – – – – –      

2/5 3 – 2 – – – Early spring

2/6 2 – – – – – Spring

2/7 1 – – – – –      

2/8 3 – – – – –      

2/10 – 3 – – – – Autumn

2/12 – 2 – 2 – –      

2/15 – 9 – 1 – –      

2/17 – 2 – 1 – –      

4/1 1 – – – 1 – Spring

4/2 8 – – – 1 –      

4/5 3 – 1 – – 1 Early spring

4/8 2 – – – – – Spring

4/15 3 – – – – –      

8/2 3 3 – – – – Spring, autumn

8/3 – 4 – – – – Autumn 

*Unfortunately, such complexes were not included in the 
analyzed sample.



P.A. Frikke et al. / Archaeology, Ethnology and Anthropology of Eurasia 50/4 (2022) 67–7574

pastures during their daily exploitation may have limited 
the possibilities of summer grazing near the settlement 
(Frikke, Chechushkov, Bachura, 2021). According to an 
alternative opinion, people of the settlement lived and kept 
cattle in dwellings or separate buildings all year round 
(Rassadnikov, 2020). Additional arguments in favor of 
nearby grazing are calculations of the ecological capacity 

traces of animals living in buildings (Multidisciplinary 

One of the reasons for the seasonality of burials could 
have been the sharply continental climate of the southern 
Urals. Currently, the steppe and forest-steppe of the region 

 

It was found that in the Late Bronze Age the climate 

Chechushkov, Valiakhmetov, Fitzhugh, 2021). Severe 

cemetery composition.
The analyzed versions, however, do not clarify the 

causes of anomalies in the burial sample: sex disparities, 

risk of death is an unusual phenomenon. Thus, there 

ideologically determined postmortem selection, which 
implies the inhumation in kurgans of only a part  
of the dead.

 

Conclusions
 

As part of the research, the odontological material from 
the Kamennyi Ambar-5 cemetery was studied. The 
analysis of the dental cementum of people and animals 
has allowed to ascertain the seasonal use of the burial 
ground. Most of the burials were associated with the 
spring period, and about one-third of the burials with the 

seasonal slaughter of animals at the settlement. But this 
correlation cannot be interpreted as a causal relationship 
in view of the obvious difference in the history of each 
sample formation and, most importantly, the motives for 
the activity.

factors to the overall distortion in the mortality structure, 
but it is clear that seasonality was one of them. Indirectly, 
the predominance of spring (including late winter 
deaths) burials, in the absence of summer ones in our 
sample, could have resulted from natural processes and 

transhumance. But for a rigorous argumentation for the 
latter, there is a lack of summer camps and burial grounds 
associated with them. Furthermore, seasonality was 
clearly not the cause of the disproportion of sexes of the 

peak of vital activity. Most likely, we are dealing with a 

the buried cohort.
 

Acknowledgements
 

of History and Archaeology, Ural Branch, Russian Academy of 

Animal Ecology, Ural Branch, Russian Academy of Sciences, 

 

References

Bachura O.P. 2014
Sezonniy khozyaistvenniy tsikl naseleniya sintashtinskoy 

Rossiyskaya arkheologiya, No. 2: 

Beasley M.J., Brown W.A.B., Legge A.J. 1992
Incremental banding in dental cementum: Methods 

of preparation for teeth from archaeological sites and for 
modern comparative specimens. International Journal of 
Osteoarchaeology

Burke A. 1995
Histological observations of cementum growth in horse teeth 

and their application to archaeology. Journal of Archaeological 
Science

Chechushkov I.V., Epimakhov A.V. 2021
Khronologicheskoye sootnosheniye ukreplenogo poseleniya 

Vestnik 

Chechushkov I.V., Kalinin P.I., Yakimov A.S. 2021
Soderzhaniye fosfora v kulturnom sloye poseleniya 

soobshcheniye. Geoarkheologiya i arkheologicheskaya 
mineralogiya

Chechushkov I.V., Valiakhmetov I.A., 
Fitzhugh W.W. 2021
From adaptation to niche construction: Weather as a winter 

site selection factor in Northern Mongolia, the Quebec Lower 
North Shore, and the Southern Urals. Journal of Anthropological 
Archaeology

Epimakhov A.V. 2005
Ranniye kompleksniye obshchestva severa Tsentralnoy 

Chelyabinsk: Chelyab. dom pechati. 
Frikke P.A., Chechushkov I.V., Bachura O.P. 2021
Osobennosti stepnogo zhivotnovodstva bronzovogo veka 

po materialam pogrebalno-pominalnoy praktiki sintashtinskoy 
kultury (mogilnik Solntse II). Stratum plus: Arkheologiya i 
kulturnaya antropologiya



P.A. Frikke et al. / Archaeology, Ethnology and Anthropology of Eurasia 50/4 (2022) 67–75 75

Gening V.F., Zdanovich G.B., Gening V.V. 1992

Judd M.A., Walker J., Ventresca Miller A., Razhev D., 
Epimakhov A., Hanks B. 2018
Life in the fast lane: Settled pastoralism in the Central 

Eurasian Steppe during the Middle Bronze Age. American 
Journal of Human Biology

Klevezal G.A. 1988
Registriruyushchiye struktury mlekopitayushchikh v 

zoologicheskikh issledovaniyakh. Moscow: Nauka. 
Klevezal G.A., Shishlina N.I., Pakhomov M.M., 
Khokhlov A.A. 2006
Identifikatsiya sezona smerti cheloveka po sloyam v 

tsemente zubov (epokha bronzy). Rossiyskaya arkheologiya, 

Koryakova L.N., Kuzmina S.A. 2017
Nekotoriye osobennosti arkhitektury ukreplennogo 

poseleniya Kamennyi Ambar v kontekste obraza zhizni 
Uralskiy 

istoricheskiy vestnik
Mühlemann B., Jones T.C., de Barros Damgaard P., 
Allentoft M.E., Shevnina I., Logvin A., Usmanova E., 
Panyushkina I.P., Boldgiv B., Bazartseren T., 

Kitov E., Epimakhov A., Pokutta D., Vicze M., 
Price T.D., Moiseyev V., Hansen A.J., Orlando L., 
Rasmussen S., Sikora M., Vinner L., Osterhaus A.D.M.E., 
Smith D.J., Glebe D., Fouchier R.A.M., Drosten C., 
Sjögren K.-G., Kristiansen K., Willerslev E. 2018
Ancient hepatitis B viruses from the Bronze Age to the 

Medieval period. Nature
Multidisciplinary Investigations of the Bronze Age 
Settlements in the Southern Trans-Urals (Russia). 2013

GmbH.

Rassadnikov A.Y. 2020
Osedloye skotovodstvo na rubezhe III–II tys. do n.e. v 

poseleniya Kamennyi Ambar. Izvestiya laboratorii drevnikh 
tekhnologiy

Shishlina N.I. 2007

 

Silver I.A. 1969
The ageing of domestic animals. In Science in Archaeology: 

Survey of Progress and Research

Stobbe A., Gumnior M., Ruhl L., Schneider H. 2016
Bronze Age human-landscape interactions in the southern 

Transural steppe, Russia – Evidence from high-resolution 
palaeobotanical studies. Holocene

The Bronze Age in the Karagaily-Ayat Region (Trans-
Urals, Russia). 2021

GmbH.
Vinogradov N.B., Berseneva N.A. 2013
Intramural burials of children at Bronze Age sites in the 

Southern Urals (early 2nd millennium BC). Archaeology, 
Ethnology and Anthropology of Eurasia

Wedel V.L. 2007

increment analysis. Journal of Forensic Science

Received October 22, 2021.
Received in revised form May 17, 2022.


