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Introduction. Anthropology of 
food has been developing since the 
30s of the last century and is today an 
actively developing field of science 
characterized by an interdisciplinary 
approach that uses the methods of both 
the social and biological sciences. Food 
is an essential element of the people's 
material culture and is considered a 
sociocultural phenomenon. Its evolution 
can be understood in the broader 
historical, socio-economic, cultural and 
political context that accompany the 
development of societies through the 
centuries. The study of food allows us to 
infer modifications in lifestyle as well as 
developments in trade, economy, social 
structure and relationships, changes in 
tastes and eating behaviour, popular 
medicine and traditional customs, 
the worldview of the people and their 
interaction with their environment. As 
such, diet is a fertile study subject from 
the point of view of both the social and 
biological sciences. 

The case of Yakutia is of particular 
interest because, on one hand, the 

exceptional preservation of the tombs 
makes possible not just the study of 
artefacts but also biochemical analyses, 
and on the other hand, a high number of 
ethnographic and historical documents 
can be compared to these results. The 
most important changes in the history 
of Yakutia occurred in 1620-1630, when 
Russian Cossacks penetrated the Middle 
Lena and annexed this new territory 
to the Russian Empire. This led to the 
development of local trade with Russians, 
and through them to international 
exchange, in particular through Sino-
Russian trading points in Kyakhta, and 
then in Nerchinsk. As a result, the Yakuts, 
whose food was based on products of 
animal husbandry, hunting, fishing and 
gathering, gained access to a variety 
of goods, including flour, sugar, tea and 
tobacco. Over the next centuries, under 
the influence of new products, the role of 
some traditional food and its preparation 
was reduced or completely disappeared 
(for example, with the advent of cereals, 
the production of flour from pine bark lost 
its significance, the production of koumiss 
from mare’s milk was significantly 
reduced, and instead consume large 
amounts of tea). Changes in nutrition led 
not only to the evolution of food models, 
but also to the symbolic meaning of food, 
its use in religious rituals (for example, 
salamat, porridge based on flour and 
cream, became an integral element of 
the rite of feeding the fire). To date, the 
study of the nutrition of ancient Yakuts 
is descriptive, while archaeological and 
biological approaches will determine the 
dietary features of specific individuals.

Yakutia underwent an important 
transformation beginning in 1620-1630, 
when Russian Cossacks invaded its 
territory and annexed it to the Russian 
empire. This led to the development of 

local trade with Russians, and through 
them to international contact, via the 
Sino-Russian trading posts in Kyakhta 
and Nertchinsk. As a result, the diet of 
Yakut tribes evolved from its reliance on 
horses and bovines to a more varied diet 
including flour, sugar, tea, and tobacco. 
Previously unknown food products 
became first accessible to the highest 
social classes, and then widely integrated 
in the general diet.  Conversely, under the 
influence of new food products, the role of 
certain foods and food preparations was 
reduced (such as kumys, a fermented 
dairy product traditionally made from 
mare's milk was significantly reduced 
and instead tea is widely consumed) 
or even disappeared (for example, with 
the development of agriculture, the 
production of powder from pine bark 
lost its significance, and was replaced 
by wheat flour) over the course of the 
next centuries. Change in modes of food 
consumption led to changes in consumer 
tastes as well as in the symbolic value 
given to different foods and their use in 
religious rituals (for example salamat, 
a type of porridge made with flour and 
cream, was subsequently used in the rite 
of feeding the spirit of fire). Nowadays, 
the study of the food of ancient Yakuts is 
mainly descriptive, while archaeological 
and biological approaches will determine 
the dietary features of specific individuals.

Materials and methods. Eth-
nographic studies. The Yakut diet 
has been described in ethnographic 
publications concerning this region 
and travellers’ records since the 17th 
century. At the end of the 19th century, 
the number of ethnographic literature on 
food increased. They specify the food 
in certain geographical areas [3] and 
differences of eating behaviour in social 
groups (poor and rich) [5]. Food is studied 
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as an offering to spirits and in funeral 
rites [11]. The development of agriculture 
[8, 10] and traditional activities [9] are 
described. Two noteworthy studies on 
the Yakut diet have been conducted by 
ethnographers more recently. The first 
focuses on the diet of Yakuts before 
the development of tillage [6]. The 
second publication describes rituals and 
modes of consumption of traditional 
foods, including foods introduced by 
the Russians, in particular wheat flour. 
This study notably compares the Yakut 
diet with that of other turko-mongol 
populations [4]. 

Analysis of archaeological data. 
In our work, we studied 145 graves 
excavated by the Sakha-French 
archaeological expedition from 2002 
to 2015 in the Republic of Sakha 
(Yakutia). All burials were divided into 
four geographical zones: Central Yakutia, 
Viluy, Verkhoyansk and Indigirka. Four 
chrono-cultural periods were defined on 
the basis of C14 dating, dendrochronology 
and the study of artefacts: 1) before 
1700, when the Russian presence was 
undetectable; 2) from 1700 to 1750, 
called the “golden age” characterized by 
increasing number of artefacts commonly 
put with the deceased in tombs; 3) from 
1750 to 1800, a decline in the population 
following most likely devastating 
epidemics and the extermination of fur-
bearing animals, which served as goods 
for trade and for paying yasak, a fur tax. 
4) after 1800, when Christianization was 
widespread if not total, which caused 
a transformation of funerary practice: 
burials of this time, apart from some 
exceptions, do not include any artefacts 
[15]. The object of our study is the meat 
and milk residues found in these burials. 
The presence of permafrost throughout 
Yakutia contributes to the satisfactory 
preservation of biological material in 
burials, which, in turn, allows obtaining 
complete samples for biochemical 
analyzes to determine the nutrition of 
Yakuts. 

Analysis of stable carbon and 
nitrogen isotopes (δ13C and δ15N). 
The essence of this method is the 
expression “we are what we eat”, in other 
words, the individual is considered within 
the food chain. The methodology consists 
in the extraction of the bone collagen 
(from the femur in our case) which is 
then analysed by mass spectrometry. 
Bone collagen is renewed very slowly, 
especially in adults, which mean that 
isotopic data represent the average 
diet of 5-7 years before the death of 
the individual [25]. Carbon and nitrogen 
have two stable isotopes: “light” isotopes 

containing less neutrons in the nucleus 
(C12 et N14) and “heavy” isotopes (C13 
et N15). The concentrations of heavy 
isotopes are used to reconstitute the 
diet of an individual. Differences in the 
isotopic composition are transmitted 
along the food chain, with enriching with 
nitrogen by 3-5 ‰ and carbon by about 
1-2 ‰ on each level [13, 14, 16, 19, 
20]. Carbon absorption is determined by 
the type of photosynthesis: plants that 
use C3 photosynthesis have a lower 
concentration of the carbon isotopes: 
their isotopic signature ranges from 
-24‰ to -34‰, while in C4 plants this 
ranges between -6‰ and -19‰ [23]. The 
isotopic value is different for marine and 
terrestrial plans as the concentration of 
C13 in ocean water is 7‰ higher than in 
sedimentary water. As a consequence, 
C13 concentration is higher in marine 
plants than in C3 photosynthesis plants 
[20]. The values ​​of fresh water plants, 
and hence freshwater fish, can be very 
diverse depending on local conditions 
[14, 17]. Variations are due to differences 
in water temperature, especially in 
deep lakes, and sunlight [18]. The most 
commonly measured values are: 2 to 7‰ 
for terrestrial herbivores, 7 to 12‰ for 
terrestrial carnivores, and 12 à 20‰ for 
marine vertebrates [14]. 

Detection of nicotine and theine in 
hair. Hair presents a record of molecules 
with which we are and have been in 
contact. During its growth, it stores data 
on our diet and environment within its 
protein structure. One centimetre of 
hair gives information on a month of the 
subject’s life [21]. In recent years, hair 
analysis has been used successfully for 
the detection of the consumption of drug 
and other toxic products in clinical and 
judicial expert reports [24].

Results and discussions. Eth-
nographic data on the Yakuts’ food. In 
the first records of travellers, plants, pine 
bark, game, including a variety of birds 
and rodents, fish and dairy products are 
described as food [2]. They remarked 
on the popularity of tobacco and alcohol 
in the local population [1, 7]. The end 
of the 19th century saw an expansion of 
the ethnographic literature describing 
the foods consumed (bread, meat, dairy, 
fish and tea) [12]. Kumys stands out from 
other dairy products. An important role 
of plants is highlighted. The widespread 
of tea and bread is noted [9]. Lake fish 
(crucian carp and minnow) is considered 
as food for the poor people while mare 
meat is the most honorable [5]. Noting 
the wide variety of geographic conditions 
in the vast territory of Yakutia, A. Savvin 
proposes to distinguish four regions 

according the diet of their inhabitants: 1) 
The southern regions: Central Yakutia, 
the Vilui Basin, and the Olyokma Basin. 
The principal activity is cattle and horse 
breeding, hence the predominance of 
dairy products and meat in the diet. 2) The 
lower plains of Lena and Viluy, as well as 
the Indigirka and Kolyma rivers. In this 
region, fishing supersedes herding. Fish 
and dairy products form the basis of the 
diet. 3) The mountainous region covering 
the territories of Verkhoyansk, Moma, 
Oymyakon and a part of Sakkyryr. The 
main activities in this region are herding 
and hunting. Meat and dairy products are 
consumed more often, but fishing and 
plant gathering are also important. 4) 
The extreme North covering the coastline 
from 68-70° northern latitude. The main 
foods are fish and game [6].

Funeral food. Food residues were 
found in one third of all burials studied 
(55/145). Before the 19th century, food 
was found from 43 to 69% of burials, 
then after 1800 only 7% of burials 
contain food remains. Generally, meat 
and dairy products placed directly on the 
soil or in dishes. They could be found 
either inside or outside the coffin, more 
commonly near the feet of the deceased 
but sometimes near their heads. In most 
cases, meat is put with bones, sometimes 
pieces of meat without bone are found in 
dishes or on a wooden skewer. This is 
generally horse meat, with some cases 
of bovine or game meat: hare, duck or 
crane. Dairy products have a thick and 
/ or fatty consistency: fermented milk 
called souorat or tar found in kytyia, fresh 
cream, or melted butter poured in birch 
bark, mataarchakh or tchoron. Dishes 
can be covered with leather, birch bark 
or a plank. Often a wooden spoon is put 
in a kytyia. The Omouk 1 tomb dating 
from the 19th century, contained a metal 
plate with a mixture of dairy product and 
berries. In three children’s tombs of the 
same site a tiny quantity of fish bones 
was uncovered in the Djarama site. 

Food remains in tombs allow us to 
talk about food as part of the funeral 
ritual. Yakuts believed that the soul of the 
deceased had to undergo a dangerous 
journey to reach the other world where 
there is life after death, which resembles 
life on earth, with its material needs. 
However, it is necessary to take into 
account the fact that the archaeological 
finds present a selective picture, and 
were not necessarily representative of 
the diet of the living subject. We also 
don’t have access to the totality of the 
food products originally deposited. In 
particular, some vessels intended for 
dairy products were found empty. They 



1’ 2020 73

could initially contain milk products of 
liquid consistency, evaporated over time 
and did not reach our days.

Possibilities of biochemical 
analysis in the study of food. When 
reconstructing human diet, it is first 
necessary to analyse the isotopic 
composition of possible participants in the 
trophic chain. To do this, we have analysed 
the remains of animal bones from burials, 
as well as modern river and lake fish. 
Collagen extracted from the human 
femur was studied for 61 individuals. 
The advantage of the stable isotope 
method consists in a precise quantitative 
evaluation of the diet of humans and 
animals. It allows to determine the type of 
environment in which the subjects lived 
and their main food sources: plant, fish 
or terrestrial animal. It doesn’t however 
allow us to distinguish different types of 
animal protein consumed by a subject, 
as meat and dairy products have the 
same isotopic value. It is also difficult to 
detect a diet based on freshwater fish as 
the isotopic value of freshwater fish is 
close to that of terrestrial animals [19]. 
Analyses confirmed mainly meat and 
milk based diet of the ancient Yakuts, with 
some regional features. Thus, the lowest 
stable nitrogen isotopes were found in 
the Verkhoyansk and Oymyakon regions, 
where δ15N is 10.0 10 ± 0.5 (1SD, n = 
15), which indicates diet based on animal 
meat and milk. In contrast to the northern 
regions, in the Viluy district, high values ​​
of δ15N were noted (11.7 ‰ ± 0.9, 1SD, 
n = 9). Samples from Central Yakutia 
show a wide range of δ15N values, which 
varies from 9.5 to 11.9 ‰ (δ15N = 11.0 ‰ 
± 0.7, 1SD, n = 34). These data indicate 
the important role of fish in the nutrition 
of individuals from these two regions. 
A comparison of the diet between adult 
men and women showed no differences. 
The mean values ​​of both δ15N and 
δ13C turned out to be the same for men 
(δ13C = −20.4 ‰ ± 0.4 and δ15N = 10.8 
‰ ± 0.8, 1SD, n = 25) and for women 
(δ13C = −20.4 ‰ ± 0.3 and δ15N = 10.8 
‰ ± 0.8, 1SD, n = 21), which confirms 
similar food practices for both sexes. 
Contrary to ethnographic data, claiming 
predominantly fish consumption by poor 
people, isotopic data do not show this. 
However, the variability of stable nitrogen 
and carbon isotopes is much lower in 
individuals from rich burials with a large 
number of artefacts (δ13C = −20.4 ‰ ± 
0.1 and δ15N = 11.2 ‰ ± 0.5, 1SD, n = 
9). This suggests that they had a more 
stable diet than individuals from other 
social groups [22].

To identify tea and tobacco 
consumption, we analysed 47 hair 

samples. We used hair analysis to 
detect the presence and/or measure the 
concentration of (i) nicotine or cotinine, 
its primary metabolite and (ii) three 
methylxantines (caffeine, theophylline 
and theobromine). The first analysis 
allows to determine if the subject smoked 
or was exposed to tobacco smoke. The 
three methylxantines are stimulants 
present in tea which allow to detect and/
or measure the consumption of tea by 
ancient Yakuts. The good preservation 
of the material and the application of 
specific detection methods allow us to 
precisely and reliably detect these toxins. 
At this stage of the work, we can argue 
about the occasional consumption of tea 
and tobacco by Yakuts from the end of 
the 17th century.

Conclusion. Anthropology of food, 
situated at the intersection of social and 
biological sciences, is today an actively 
developing field of science. Traditionally, 
the food of past populations was studied 
by historians and archaeologists relying 
on written and material sources, but 
today the possibilities of biological and 
biochemical analyses on human samples 
open up a new perspective in the study of 
living conditions and food practices in the 
past. Ethnographic literature from the 17th 
to the 20th centuries testifies to the diet 
of Yakuts, based on livestock products. 
Hunting, fishing and gathering have a 
supporting role and their importance 
depends on the geographical area. The 
literature emphasizes the importance of 
dairy and plant foods. There is a change 
in the diet of Yakuts with the Russian 
colonization, when new products were 
introduced and the agriculture started to 
develop. An analysis of archaeological 
material indicates the importance of food 
in funeral rite before mass christianization 
in the 19th century. It consists mainly 
of horse / foal meat and dairy products. 
Analysis of stable nitrogen and carbon 
isotopes on bone collagen indicates 
the trophic level of the individual, i.e. its 
position in the food chain. The samples 
studied show the consumption of meat, 
milk and fish. Finally, for the first time, 
the consumption of tea and tobacco is 
becoming the subject of special study. 
This article provides the methodological 
basis for the analysis of toxic substances 
in the hair of the buried, which shows 
the occasional consumption of these 
products by Yakuts from the end of the 
17th century.

Each of these methods has its 
advantages and disadvantages, which 
justifies the interest in a comprehensive 
study of food. Thus, ethnographic 
literature provides general information, 

gives context and is necessary for the 
interpretation of analysis results. When 
analysing archaeological material, it is 
necessary to remember its selective 
nature, which does not always reflect 
the daily nutrition during the lifetime of 
individuals. The method of stable isotopes 
allows us to determine the diet of specific 
individuals, and the comparison inside 
of the group shows differences between 
sexes and social status. However, he 
does not distinguish the consumption of 
meat from the milk, does not show the 
role of plant foods either. The diversity 
of these products consumed by Yakuts 
we can learn only from ethnographic 
sources. Therefore, comparison of the 
results of various disciplines helps to 
trace the evolution of food of Yakuts in all 
its complexity and diversity.

1. Георги И. Г. Описание всех обитающих 
в Российском государстве народов : их житей-
ских обрядов, обыкновений, одежд, жилищ, 
упражнений, забав, вероисповеданий и дру-
гих достопамятностей. Ч.2.: О народах татар-
ского племени и других не решенного еще 
происхождения Северных Сибирских. СПб.; 
1799 [Georgi IG. Description of everyone living 
in Russian state: their everyday rites, customs, 
clothing, housing, exercise, fun, religion and other 
memorials. Part 2: About the peoples of the Tatar 
nation, and others with undecided origin of the 
Northern Siberia. SPb; 1799. (In Russ.).] 

2. Линденау Я.И. Описание народов Сиби-
ри (первая половина 18 века). Магадан: Мага-
данское книжное издательство; 1983 [Lindenau 
YaI. Description of the peoples of Siberia (first half 
of the 18th century). Magadan: Magadan Book 
Publishing; 1983. (In Russ.).] 

3. Маак Р. Вилюйский округ Якутской обла-
сти. Ч.3. СПб.; 1887. [Maak R. Vilyuisk district of 
the Yakut. Part 3. SPb; 1887. (In Russ.)]

4. Николаев-Сомоготто С. И. Пища якутов 
(в свете соседних культур). Якутск: Якутский 
край; 2009 [Nikolaev-Somogotto SI.  Yakut food 
(in the light of neighboring cultures). Yakutsk: 
Yakutskij kraj; 2009. (In Russ.).]

5. Приклонский В. Л. Материалы по этногра-
фии якутов Якутской области // Известия ВСО 
ИРГО. 1887; 18:1-43 [Priklonskij VL. Materials on 
ethnography of the Yakuts of the Yakutsk region. 
Izvestiya VSO IRGO. 1887; 18:1-43. (In Russ.).]

6. Саввин А. А. Пища якутов до развития 
земледелия (опыт историко-этнографической 
монографии). Якутск: ИГИ АН РС (Я); 2005. 
[Savvin AA. Yakut food before the development 
of agriculture (experience of historical and 
ethnographic monograph). Yakutsk: IGI AN RS 
(Ya); 2005. (In Russ.).]

7. Сарычев Г. А. Путешествие флота ка-
питана Сарычева по Северо-Восточной ча-
сти Сибири, Ледовитому морю и Восточному 
океану, в продолжение осьми лет, при Геогра-
фической и Астрономической морской Экс-
педиции, бывшей под начальством Флота Ка-
питана Биллингса, с 1785 по 1793 год. СПб.: 
Типография Шнора; 1802. [Sarychev GA. The 
voyage of Captain Sarychev's fleet through the 
North-Eastern part of Siberia, the Arctic Sea and 
the Eastern Ocean, for eight years, during the 
Geographic and Astronomical Marine Expedition, 

References



YAKUT MEDICAL JOURNAL
74

under the command of the Captain Billings Fleet, 
from 1785 to 1793. SPb.: Tipografiya Shnora; 
1802. (In Russ.).]

8. Сергеев К. Народы России. Якуты. Мо-
сква: Типография Общества распространения 
полезных книг; 1898: 5-40. [Sergeev K. The peo-
ples of Russia. Yakuts. Moskva : Tipografiya Ob-
shhestva rasprostraneniya poleznyx knig; 1898: 
5-40. (In Russ.).]

9. Серошевский В. Л. Якуты. Опыт эт-
нографического исследования. Т. 1. Санкт-
Петербург: Типография Главного Управления 
Уделов, 1896. [Seroshevskij VL. Yakuts. Ethno-
graphic research experience. P.1 Sankt-Peter-
burg: Tipografiya Glavnogo Upravleniya Udelov, 
1896. (In Russ.).]

10. Трощанский В. Ф. Землепользование 
и земледелие у якутов. Сибирские вопросы. 
1908; 33-34:5-15. [Troshhanskij VF. Land use 
and agriculture by the Yakuts. Sibirskie voprosy. 
1908; 33-34:5-15.

11. Трощанский В. Ф. Эволюция черной 
веры (шаманства) у якутов. Казань: Типо-
литография Казанского университета. 1903. 
[Troshhanskij VF. The evolution of the black faith 
(shamanism) among the Yakuts. Kazan': Tipo-
litografiya Kazanskogo universiteta. 1903. (In 
Russ.).]

12. Шиманский А. И. Пища якутов. Из-
вестия ВСО ИРГО. 1885; 16:310—319. 
[Shimanskij AI. The food of the Yakuts. Izvestiya 

VSO IRGO. 1885; 16:310—319. (In Russ.).]
13. Ambrose SH, De Niro MJ. The isotopic 

ecology of East African. Oecologia. 1986; 69:395-
406. DOI: 10.1007/BF00377062

14. Bocherens H. Isotopes stables et recons-
titution du régime alimentaire des hominidés fos-
siles. Bulletins et mémoires de la Société d’an-
thropologie de Paris. 1999; 11(3-4):261-287

15. Crubezy E, Nikolaeva D. Vainqueurs Ou 
Vaincus ? Paris : Odile Jacob ; 2017

16. De Niro MJ, Epstein S. Influence of diet 
on the distribution of carbon isotopes in animals. 
Geochimica et Cosmochimica Acta. 1978; 42:495-
506. DOI: 10.1016/0016-7037(81)90244-1.

17. Katzenber MA, Bazaliiskii VI, Goriunova 
OI, Savel'ev, N, Weber, AW. Diet reconstruction 
of prehistoric hunter-gatherers in the lake Baikal 
region. Prehistoric Hunter-Gatherers of the Baikal 
Region, Siberia: bioarchaelogical studies of past 
life ways. Philadelphia: University of Pennsylvania 
Press. 2010:175-192.  

18. Hecky RE, Hesslein RH. Contributions 
of Benthic Algae to Lake Food Webs as Re-
vealed by Stable Isotope Analysis. Journal of the 
North American Benthological Society. 1995; 14 
(4):631-653. DOI: 10.2307/1467546

19. Hedges REM, Reynard LM.  Nitrogen 
isotopes and the trophic level of humans 
in archaeology. Journal of Archaeological 
Science. 2007; 34:1240-1251. DOI  : 10.1016/j.
jas.2006.10.015

20. Herrscher E. Alimentation d’une popula-
tion historique. Analyse des données isotopiques 
de la nécropole Saint-Laurent de Grenoble (XIIIe-
Xe siècle, France). Bulletins et mémoires de la 
Société d’Anthropologie de Paris. 2003; 15 (3-
4):149-269

21. Pecoraro V, Astore IPL. Measurement of 
hair growth under physiological conditions. Hair 
and hair disease. Berlin: Springer. 1990:237-254

22. Romanova L, Balter V, Simon L, Gerard P, 
Pokatilova N, Crubezy E. Diet of autochthonous 
populations in Yakutia using isotopic, 
ethnographic, historical and archaeological data. 
Journal of Archaeological Science: Reports. 2019; 
28:102022. DOI: 10.1016/j.jasrep.2019.102022

23. Smith BN, Epstein S. Two categories of 
13C/12C ratios for higher plants. Plant Physiology. 
1971; 47:380-384. DOI: 10.1104/pp.47.3.380

24. Musshoff F, Fels H, Carli A, Piombino-
Mascali D. The anatomical mummies of 
Mombello: detection of cocaine, nicotine, 
and caffeine in the hair of psychiatric patients 
of the early 20th century. Forensic Science 
International. 2017; 270:20–24. DOI: 10.1016/j.
forsciint.2016.11.011

25. Tykot RH. Isotope analyses and 
the histories of maize. Histoire of Maize: 
Multidisciplinary Approaches to the Prehistory, 
Linguistics, Biogeography, Domestication, and 
Evolution of Maize. Academic Press (Elsevier). 
2006: 131-142


