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ABSTRACT. An overview of current knowledge on the human paleodiet of the southern Russian Far East is presented. The 
earliest data are available for the Neolithic complexes of Primorye Province, dated to ~7000–5800 BP. For 10 humans from 
the coastal site of Boisman 2, a heavy reliance on marine fish and mammals (~70–80% of the total diet) has been established; 
this is similar to the Jomon and Chulmun complexes of Hokkaido Island and Korea. For two individuals from the inland site 
of Chertovy Vorota, a mixture of terrestrial and riverine (including anadromous species such as salmon, ~25% of the total 
diet) food resources is evident. In the Amur River basin, the diet of the Paleometal (i.e. Bronze/Early Iron Ages) population 
(dated to ~2500–1800 BP) was probably based on a mixture of C4 plants (millet, ~50–60% of the total diet), C3 plants, and 
terrestrial animals, while in the Middle Ages (~1500–300 BP) the contribution of C4 food was lower at ~20–25%. On Sakha-
lin Island, the maritime-oriented economy existed for a long time, at least since the Late Neolithic/Paleometal Age (dated to 
~2500–1800 BP) and until the ethnographic time period (from the 17th–18th centuries AD onwards). Up to ~80–90% of the 
diet consisted of marine mammals and fish, and this is in accord with dietary patterns of the Epi-Jomon and Okhotsk cultural 
complexes on Hokkaido Island. Information on the paleodiet of the coastal populations of the Japan and Okhotsk Seas should 
be taken into account when calibration of 14C dates run on human bones from these regions is undertaken, because the pre-
dominant consumption of marine food caused a distortion of the true 14C age.

INTRODUCTION

Studies of prehistoric diet allow us to establish securely the main sources of subsistence, primarily 
for the protein part of the nutrition. In the Russian Far East, the first research on stable isotopes in 
human bone collagen for this purpose was done in the late 1980s (Roksandic et al. 1988), and more 
work was conducted in the 1990s–2000s (Kuzmin et al. 2002, 2003, 2007a,b; Zhang et al. 2009). 
However, the amount of information on paleodiet in this vast region covering Primorye [Maritime] 
Province, the Amur River basin, and Sakhalin Island (Figure 1) is still insufficient for a detailed re-
construction of ancient diets. The dearth of human remains and their poor preservation due to acidic 
soils hamper in-depth studies of prehistoric subsistence. Nevertheless, some general patterns of the 
prehistoric diet for this region can be determined, and this is the aim of the current review.

The necessity of stable isotope research on human bone collagen from prehistoric complexes in the 
Russian Far East can be justified by ongoing debates about the timing for the beginning of maritime 
adaptation (e.g. Popov and Yesner 2006; Kuzmin 2009) and agriculture (e.g. Kuzmin 2013). As is 
well known, solely archaeological data on these subjects are often not very convincing and precise, 
and the application of scientific methods is therefore needed. Also, the construction of a reliable 
chronological framework for the Neolithic–Paleometal cultural complexes requires a knowledge of 
the human diet in order to introduce necessary amendments to the 14C dates in cases where reservoir 
age corrections need to be applied.

Although some aspects of paleodietary studies in the Russian Far East have been discussed previ-
ously (see Kuzmin et al. 2002, 2003, 2007b), here, the first systematic overview of the published 
data is presented and compared with information about the carbon and nitrogen stable isotope com-
position of bone collagen from the neighboring populations of Northeast Asia (north and northeast 
China, Japanese Islands, and Korean Peninsula), which was not available until the mid-2000s. Data 
on the prehistoric subsistence and chronology of the Russian Far East, obtained by the author over 
the last 30 years, are summarized in Kuzmin (2006, 2009, 2012, 2013) and Kuzmin and Rakov 
(2011), and are used in this overview.
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Information acquired in the last 3–4 decades on stable isotope values from human bone collagen 
in Northeast Asia (e.g. Minagawa and Akazawa 1992; Yoneda et al. 2002, 2004; Pechenkina et al. 
2005; Choy and Richards 2010; Kusaka et al. 2010; Naito et al. 2010; Lanehart et al. 2011; Tsutaya et 
al. 2014) was used in this overview as a background. People who consumed terrestrial proteins (from 
herbivores and C3 plants) usually have δ13C values around –20‰, and those who subsided mainly 
on marine protein (from mammals, fish, and mollusks) have δ13C values around –12‰ (e.g. Choy 
and Richards 2010). In the absence of marine influence, human bone collagen δ13C values ≤ –18‰ 
indicate subsistence on mainly C3 foodchains; δ13C = –18‰ to –12‰, a mixture of C3 and C4 foods; 
and δ13C = > –12‰, point to a highly C4-dependent diet (e.g. Ma et al. 2014; see Figure 2).

MATERIALS AND METHODS

For this review, I used the results of C and N isotope analysis of 36 samples of human bone from 
18 prehistoric and Medieval sites in the Russian Far East, belonging to adult individuals and pub-
lished previously (see Figure 1 and Table 1). Table 1 summarizes the existing data. The extraction 
of collagen and measurements of δ13C and δ15N values follow a standard protocol (e.g. Richards and 
Hedges 1999; Choy and Richards 2010). It was performed at the National Institute for Environmen-
tal Studies (NIES; Tsukuba, Japan) and the Research Laboratory for Archaeology and the History 
of Art, Oxford University (ORAU; Oxford, UK). Details of the procedures are described in the rel-
evant publications (e.g. Kuzmin et al. 2002). The C/N atomic ratios for almost all samples (besides 
the Susuya site where it was not determined; see Table 1) are within the accepted range of 2.9–3.6 
(DeNiro 1985); the results obtained are therefore considered to be reliable.

Figure 1  Location of the studied sites in the Russian Far East and relevant sites in Northeast Asia, and ΔR values for this region. 
Far Eastern Russian sites: (1) Boisman 2; (2) Chertovy Vorota; (3) Alekseevsky Bugor; (4) Osinovoe Ozero; (5) Troitsky Cem-
etery; (6) Pryadchino; (7) Bolshaya Sazanka; (8) Kanukurgan; (9) Susuya; (10) Kuznetsovo 1; (11) Antonovo; (12) Bogataya 1; 
(13) Kalinino 1 and 1A; (14) Pasechnaya 2; (15) Asanai 1; (16) Staroainskoe 1; (17) Kaurunari. Other sites and regions: 
(18) Ando; (19) Daepo; (20) Tongsamdong; (21) Kitakogane; (22) Usu-moshiri; (23) Moyoro; (24) Chifeng.
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Table 1  Summary of existing data on carbon and nitrogen stable isotope values for collagen from 
prehistoric human remains in the Russian Far East (after Roksandic et al. 1988; Kuzmin et al. 
2002, 2003, 2007b; Zhang et al. 2009).

Region, site, individual Agea
δ13C 
(‰)

δ15N 
(‰)

C/N 
ratio Referenceb

Primorye [Maritime] Province
Boisman 2 N –14.3 ± 0.4c +18.1 ± 0.5c 3.23c [1]
Chertovy Vorota N –17.4 +12.9 3.16 [1]
Chertovy Vorota N –17.7 +12.2 3.18 [1]
Amur River basin
Alekseevsky Bugor PM –12.4   +9.7 3.29 [2]
Osinovoe Ozero EMA –15.1   +9.9 3.19 [2]
Troitsky Cemetery (skeleton M232) EMA –14.1   +9.5 2.96 [3]
Troitsky Cemetery (skeleton M250) EMA –14.9   +8.9 2.99 [3]
Troitsky Cemetery (skeleton M254) EMA –13.9 +11.0 2.97 [3]
Troitsky Cemetery (skeleton M255) EMA –14.8 +10.3 2.97 [3]
Pryadchino (skeleton 1) LMA –18.5   +8.3 3.25 [2]
Pryadchino (skeleton 2) LMA –18.3   +9.1 3.25 [2]
Pryadchino (skeleton 3) LMA –17.9   +9.1 3.23 [2]
Bolshaya Sazanka LMA –18.3   +9.1 3.25 [2]
Kanukurgan LMA –15.5   +9.4 3.34 [2]
Sakhalin Island
Susuya PM –14.1 n.a.d n.a. [4]
Susuya PM –15.7 n.a. n.a. [4]
Kuznetsovo 1 (burial 2) A –14.9 +17.2 3.38 [5]
Kuznetsovo 1 (burial 5) A –14.5 +18.1 3.29 [5]
Kuznetsovo 1 (burial 6) A –14.1 +18.3 3.23 [5]
Antonovo A –15.2 +17.4 3.32 [5]
Bogataya 1 A –15.0 +17.9 3.31 [5]
Kalinino 1 A –16.8 +16.8 3.35 [5]
Kalinino 1A A –14.6 +19.0 3.25 [5]
Pasechnaya 2 A –14.9 +18.8 3.37 [5]
Asanai 1 A –14.3 +18.5 3.35 [5]
Staroainskoe 1 A –17.6 +19.0 3.20 [5]
Kaurunari N (?) –14.4 +18.3 3.20 [5]
aAbbreviations: N – Neolithic; PM – Paleometal; EMA – Early Middle Ages; LMA – Late Middle Ages; A – Ainu; N – 
Nivkh.  
b[1] – Kuzmin et al. (2002); [2] – Kuzmin et al. (2003); [3] – Zhang et al. (2009); [4] – Roksandic et al. (1988); [5] – 
Kuzmin et al. (2007b). All δ13C and δ15N values from [1–5] are rounded to the next 0.1‰. 
cAverage of 10 samples (see Kuzmin et al. 2002). The C/N atomic ratios are in the 3.16–3.28 range. 
dNot available.

No relevant data on stable isotope composition for animals are available for the Russian Far East. 
As such, stable isotope values for collagen of terrestrial and marine mammals, mollusks, fish, and 
plants (see Figure 2) from the study on the Chulmun (Neolithic) human diet of Korea (Choy and 
Richards 2010) have been used as isotopic baseline for the Russian Far East. It seems appropriate 
to use information from the neighboring part of Northeast Asia, considering the similar climate, 
vegetation, and fauna of Korea and the Russian Far East.
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For comparison of the Russian Far Eastern data with the other parts of Northeast Asia where paleo-
dietary studies are more advanced, the latest summaries on the diet of maritime-oriented prehistoric 
populations of Japan and Korea have been used (Naito et al. 2010; Choy et al. 2012; Tsutaya et al. 
2013, 2014). The latter demonstrates a significant contribution of high trophic level protein from 
marine organisms to human diet in Neolithic (Jomon) and post-Neolithic (Epi-Jomon) times (e.g. 
Kusaka et al. 2010; Naito et al. 2010; Tsutaya et al. 2014; see Figure 2). For the isotopic reference 
on the prehistoric diet with millet consumption, the latest sources available for northern and north-
eastern China have been used (Barton et al. 2009; Liu et al. 2012; Hou et al. 2013; Atahan et al. 
2014; Ma et al. 2014). 

A general description of prehistoric cultural complexes from the Russian Far East and their paleo-
economy can be found in recent summaries (Popov et al. 2014; Tabarev 2014; see also Kuzmin 
1997, 2006). The archaeology of the Neolithic complexes in Primorye is presented by Zhushchik-
hovskaya (2006). Overall, hunting-fishing-gathering communities existed in the Russian Far East 
throughout the Paleolithic and the major part of the Neolithic; at the end of the latter period, the first 
traces of millet cultivation are known from both archaeological (e.g. Andreeva 2005) and archaeo-
botanical (e.g. Kuzmin 2013) sources. Plant cultivation and animal husbandry developed slowly in 
the Paleometal period (combined Bronze and Early Iron Ages) following the Neolithic (e.g. Kuzmin 
and Rakov 2011), and they finally became the dominant types of the economy in the Middle Ages 
(e.g. Andreeva 2005). In the following, some essential details are provided.

The Neolithic sites of Boisman 2 and Chertovy Vorota are located in Primorye Province (Figure 1). 

Figure 2  Summary of the C and N isotope values for the prehistoric and Medieval populations of the Russian 
Far East (Kuzmin et al. 2002, 2003, 2007a,b) and neighboring regions of Northeast Asia (see references in the 
text); boxes with ranges of the main dietary sources are from Choy and Richards (2010). A dashed line with arrow 
shows the trend in C4 plant consumption for the Amur River basin (see text).
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The Boisman 2 site is situated on the coast of Peter the Great Gulf, and represents a shell midden 
with abundant remains of both marine (mammals, mollusks, and fish) and terrestrial (mammals) 
fauna (Kuzmin et al. 2002; Kuzmin 2006, 2009; Popov and Yesner 2006). The population of the 
Boisman 2 site subsisted on hunting marine and terrestrial mammals, and marine fish and mollusks 
(based on zooarchaeological data; see Popov and Yesner 2006), and possibly the gathering of wild 
plants (e.g. Kuzmin 1997, 2006). The site is 14C dated to ~6700–5500 BP (charcoal) (Kuzmin 2012). 
The Chertovy Vorota site is located in a limestone cave ~30 km from the seashore; it is abundant in 
remains of terrestrial mammals, birds, and some anadromous fish (salmon) (e.g. Kuzmin 2009). The 
subsistence of the people was based mainly on hunting terrestrial mammals according to the zoo- 
archaeological evidence (e.g. Kuzmin 1997, 2006). The site is 14C dated to ~8200–5900 BP accord-
ing to charcoal and animal bone dates (Kuzmin et al. 2012). 

In the Amur River basin, human bones from two prehistoric complexes, Paleometal and Medieval, 
were studied (Figure 1). The Aleskeevsky Bugor site is dated to ~2500–1800 BP (charcoal). Two 
sites, Osinovoe Ozero and Troitsky Cemetery, belong to the Early Medieval Mohe cultural complex 
and are dated to ~1500–1000 BP (charcoal). Other sites (Pryadchino, Bolshaya Sazanka, and Kanu-
kurgan) belong to the Vladimirovka complex of the Late Middle Ages, dated to ~800–300 BP (char-
coal). It has been suggested that the economy of the Paleometal and Medieval cultural complexes in 
the Amur River basin was based on cereal cultivation (millet, wheat, and barley), animal breeding, 
and hunting and fishing, although zooarchaeological and archaeobotanical data for this region are 
very scant (e.g. Kuzmin 2006; Kuzmin and Rakov 2011).

For Sakhalin Island, human bones from several coastal sites were analyzed (Figure 1). The Kau-
runari site may correspond to the early Nivkh (one of the native people on Sakhalin) settlements 
probably dated to the 17th–18th centuries AD. The remaining sites belong to the Ainu (Neiji) cul-
tural complex, widely distributed in the southern and central parts of the island in the late Medi-
eval period, and dated to ~800–400 BP (charcoal) (Kuzmin et al. 2004). The Ainu economy was 
primarily based on hunting marine and terrestrial mammals, marine fishing, and gathering based on 
zooarchaeological, archaeobotanical, and ethnographic data (e.g. Crawford and Takamiya 1990; 
D’Andrea et al. 1995; Fitzhugh and Dubreuil 1999).

RESULTS AND DISCUSSION
Primorye Province

Human bones from two Neolithic sites, Boisman 2 (10 samples) and Chertovy Vorota (two samples) 
were studied for C and N stable isotopes. High δ15N values (average +18.1 ± 0.5‰) and elevated 
δ13C values (average –14.3 ± 0.4‰) suggest that the inhabitants of Boisman 2 had a clear reliance on 
marine food consumption, similar to the Jomon populations of Hokkaido Island (e.g. Minagawa and 
Akazawa 1992; Yoneda et al. 2002) and the people of the Chulmun complex in the southern Korean 
Peninsula (Choy et al. 2012) (see Figure 2). This is consistent with the results of the quantitative 
evaluation of the high trophic level food share (e.g. seals) from the Jomon of Hokkaido (Yoneda et 
al. 2002; Naito et al. 2010). It is reasonable to assume that marine mammals (mainly harbor seals 
and Steller sea lions; see Popov and Yesner 2006) contributed greatly to the diet of the Boisman 2 
population, comprising up to ~70–80% of the total diet, similar to the data from Hokkaido (e.g. 
Naito et al. 2010). It is noteworthy that Boisman 2 is the earliest cultural complex in the Russian 
Far East, which demonstrates the full-scale maritime adaptive features of the population, like seal 
hunting and shellfish collecting (e.g. Popov and Yesner 2006:475; Kuzmin 2009, 2012:729–30). 

As for the inland Chertovy Vorota site, some of its inhabitants at ~7000–6900 BP (based on direct 
14C dating of human bones; see Kuzmin et al. 2002) relied mainly on terrestrial sources (mammals, 
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rodents, and birds; see Kuzmin 1997:174). The slightly elevated δ15N value (+12.2 to –12.9‰) (see 
Table 1; Figure 2) suggests some aquatic protein contribution, most probably from anadromous fish. 
This may indicate the consumption of salmon, which runs upstream from the Sea of Japan; its share 
can be estimated as ~25% of the total diet based on a simple linear model (Kuzmin et al. 2002). This 
is similar to the diet of the Jomon populations of Honshu Island away from the coast with consump-
tion of salmon based on stable isotope data (e.g. Minagawa and Akazawa 1992; Yoneda et al. 2004). 
Chertovy Vorota is the earliest site that provides solid evidence of anadromous fish procurement in 
the southern Russian Far East corresponding to the Early Neolithic, ~7000 BP. 

Amur River Basin

In the landlocked part of the Amur River basin between the Zeya and Bureya Rivers, human bones 
from Early Iron Age and Medieval sites have been analyzed. In total, 11 specimens from six sites 
have been examined (see Figure 1 and Table 1). Although the sample is relatively small, some con-
clusions can be drawn. The Early Iron Age individual from the Alekseevsky Bugor site apparently 
had a mixed diet of plant and animal foods, with a large proportion of C4 plants (millet) comprising 
more than 50% of the total diet (based on a simple linear model). In the following Medieval period, 
the amount of C4 plants in the diet of the Amur River basin population dropped significantly, down to 
~20–25% of total consumption (Figure 2). The δ13C values for five individuals of the Mohe complex 
of the Early Middle Ages (average –14.6 ± 0.53‰) are higher than those for five individuals from the 
Vladimirovka complex of the Late Middle Ages (average –17.7 ± 1.3‰). This might reflect a more 
intensive consumption of C4 plants in the earlier Medieval times (Mohe) than in the later time (Vlad-
imirovka) because the average δ15N values are similar (+9.9 ± 0.8‰ vs. +9.0 ± 0.4‰). Therefore, the 
difference cannot be explained by a greater consumption of aquatic food by the earlier populations.

It is clear that in the Paleometal and Middle Ages of the Amur River basin, the consumption of 
millet was never high compared to the Neolithic (Yangshao, Xinglongwa, Hongshan, and Machang 
complexes; see Pechenkina et al. 2005; Barton et al. 2009; Lanehart et al. 2011; Liu et al. 2012; 
Atahan et al. 2014; Ma et al. 2014) and Bronze Age (Xiaoheyan, Erlitou, Qijia, and proto-Shang 
complexes; see Liu et al. 2012; Hou et al. 2013; Atahan et al. 2014; Ma et al. 2014) in the northern 
and northeastern parts of China (Figure 2). Millet was apparently the first cultigen in the Russian 
Far East according to archaeobotanical data (see review in Kuzmin 2013). Unfortunately, no Late 
Neolithic–Bronze Age human bone samples from the entire region dated to the initial agricultural 
time, ~5000–2500 BP, have been found and analyzed in order to detect the presence of C4 plant 
isotopic signature. 

Sakhalin Island

Little information is available on the diet of the Late Neolithic/Paleometal inhabitants of Sakhalin 
Island (Roksandic et al. 1988). For two skeletons at the Susuya [Susuia] site, with an age of ~2500–
1850 BP based on associated charcoal 14C dates (Kuzmin et al. 2004), the δ13C values (–14.1‰ and 
–15.7‰; see Table 1) suggest significant amounts of marine protein. More data are available on the 
human diet of the Ainu complex of the late Medieval period (Table 1; Figure 2). The average values 
of 10 samples are  δ13C = –15.2 ± 1.1‰ and δ15N = +18.1 ± 0.8‰. It is clear that the ancient Ainu 
people obtained most of their dietary protein from marine sources (see Choy and Richards 2010:6). 
This conclusion is based on the similarity with δ13C and δ15N isotopic data for populations of the 
Epi-Jomon and Okhotsk cultural complexes of neighboring Hokkaido Island where the proportion 
of marine food in the human diet was estimated as ~80–90% (Tsutaya et al. 2013, 2014). The single 
Nivkh (?) sample (Kaurunari site) is isotopically similar to those of the Ainu culture (Figure 2).
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MAIN FEATURES OF THE NEOLITHIC–MEDIEVAL DIETS IN THE RUSSIAN FAR EAST 

In the coastal part of the mainland Russian Far East, particularly in Primorye Province, the active 
exploitation of marine resources (mammals, fish, and mollusks) can now be securely established 
since the Early–Middle Neolithic, ~5800–5400 BP, based on stable isotope data for human bone 
collagen. This conclusion would not otherwise be possible based on the zooarchaeological data 
because the major source of protein is not evident. This is due to an almost equal amount of bones 
belonging to both terrestrial and marine mammals in the shell midden (e.g. Popov and Yesner 2006).

The procurement of anadromous fish (salmon) along the rivers of Primorye, which flow to the Sea of 
Japan, can be detected even earlier, at ~7000 BP, corresponding to the Early Neolithic, using direct 
data carbon and nitrogen stable isotopes in human bones. The claims of earlier salmon fishing in 
the final Upper Paleolithic of Primorye Province, dated to ~15,000–11,000 BP, are based solely on 
archaeological and ethnographical data (see discussion in Kuzmin 2009), and require more substan-
tial justification. To date, salmon fishing at ~10,900–10,400 BP has only been documented for the 
northern Russian Far East, namely Kamchatka Peninsula (e.g. Kuzmin 2009).

In the inland part of the Russian Far East, one can assume that the major part of the human diet 
in Neolithic–Paleometal times was based on hunting terrestrial mammals and freshwater fishing 
(based on both archaeological and zooarchaeological information). The dearth of human remains 
makes it impossible to use data on stable isotope analysis. The slow introduction of millet agricul-
ture in the mainland Russian Far East at the end of the Neolithic, ~4600 BP, and more actively in 
the Paleometal Age (~3000–1500 BP) and the Middle Ages (~1500–800 BP; in some regions up to 
~300 BP), brought a new source of protein derived from the C4 plants, as has been established using 
the stable isotope data from human bone collagen. The temporal trend toward a lesser amount of 
millet as a staple crop (perhaps in favor of C3-type cultigens such as wheat and barley) for the Amur 
River basin from the Early Iron Age to the Middle Ages is evident (the trend appears as a dashed 
line with arrow in Figure 2). Also, the ratio of the C4 plant food in the Russian Far East was never 
as high as in the neighboring northern and northeastern parts of China.

In the insular part of the Russian Far East, namely Sakhalin Island, marine food was a significant 
part of the human diet in the Early Iron Age and in the Middle Ages (~2500–400 BP) according 
to the stable isotope data. Because agriculture based on millet cultivation was never practiced on 
Sakhalin according to archaeological information (e.g. Kuzmin and Rakov 2011), this conclusion is 
in agreement with zooarchaeological information for these cultural complexes with abundant shell 
middens (e.g. Kuzmin et al. 2004; Vasilevsky and Shubina 2006:164–5).

Relevance of Dietary Patterns in Establishing Reliable 14C-Based Chronologies in NE Asia

For the calibration of samples originating from marine organisms, as well as remains of humans 
who consumed them, knowledge of regional and local reservoir age corrections is essential. Studies 
on the reservoir effect in the Sea of Japan, the Sea of Okhotsk, and the southern Kurile Islands were 
conducted by Kuzmin et al. (2001, 2007a). Independent research (e.g. Yoneda et al. 2000, 2007; 
Kong and Lee 2005; Nakamura et al. 2007) has confirmed our results. Today, the reservoir correc-
tion values for the Northeast Asian seas are established with confidence (Figure 1). However, one 
should be aware that the reservoir age (R and ΔR) values for the same sea and even part of it are 
often highly variable (e.g. Kong and Lee 2005; Nakamura et al. 2007), and great care must be taken 
when calibration of marine and marine-related (e.g. humans with a heavy marine diet) samples is 
carried out. Thus far, the only data on the past reservoir age that exist for the Russian Far East are 
from the southern Primorye region, where in the Middle Holocene (~6000 BP) it was similar to the 
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modern values (ΔR ~0 to +100 yr), based on a pair of 14C dates run on marine mollusk shell and 
hazelnut from the same core and at the same depth (Mikishin et al. 2001).

It has been established that for the Sea of Japan the ΔR value is similar to the average marine reser-
voir offset for the oceans (ΔR ~ 0; and sometimes up to +100 yr) (Kuzmin et al. 2001; Kong and Lee 
2005), while the Sea of Okhotsk has much higher ΔR values, up to +580 yr (Kuzmin et al. 2007a; 
Yoneda et al. 2007, 2010) (Figure 1). In the southern Kuriles, the ΔR value (+350 yr) lies some-
where between these numbers, due to the mixture of water of the Oyashio Current with high ΔR 
and water of the Kuroshio Current with low ΔR (Kuzmin et al. 2007a; Yoneda et al. 2007; Yoshida 
et al. 2010; see Figure 1). This information is extremely important for the interpretation of results 
of 14C dating for human bones from coastal sites of the Russian Far East and neighboring regions, 
especially Hokkaido Island.

When the calibration of 14C dates run on marine-derived materials and/or remains of organisms that 
obtained most of the protein from marine sources is conducted, the underestimation of the apparent 
14C age could distort the true (i.e. reservoir-corrected) date for several hundred years. This is why 
it is now required to know and use the regional reservoir correction values, as was done for the 
Boisman 2 site by Kuzmin et al. (2002), and for the Jomon population of the Kitakogane site on 
Hokkaido by Yoneda et al. (2002). 

CONCLUSIONS

Based on the available information concerning the diet of the prehistoric and Medieval populations 
of the Russian Far East, some conclusions can be drawn. The maritime-oriented economy, with a 
heavy reliance on marine mammals according to the stable isotope data from the Boisman 2 site, 
was fully developed in the Neolithic on the coast of Primorye region at ~5800–5400 BP. It can 
also be suggested that salmon fishing was practiced even earlier, at ~7000 BP, as the data from the 
Chertovy Vorota site indicate. The coastal populations of Sakhalin Island also had a marine-based 
economy since at least Late Neolithic/Paleometal times (~2500–1600 BP). In the inland regions, 
the Paleometal population of the Amur River basin at ~2500–1800 BP possibly consumed a large 
amount of C4 food (cultivated millet), while in the Middle Ages (~1500–300 BP) the proportion of 
the C4 type protein source gradually decreased, and C3 food (mainly wheat and barley, and terrestrial 
animals) dominated in the diet.

As for future studies in the field of paleodiet in the Russian Far East, data on Early Iron Age coastal 
populations of Primorye need to be obtained in order to understand the role of adaptation to a mari-
time lifestyle. More work should be done for the Paleometal and Medieval populations of the inland 
parts in the Amur River basin and Primorye Province, due to the very small amount of current data.

Information about the maritime-oriented diet of the prehistoric and Medieval populations of Primo-
rye and Sakhalin Island should be taken into account when 14C dating of human remains from these 
regions is undertaken, due to a reservoir correction of ΔR = ~0 to +100 yr in the Sea of Japan, and 
up to +580 yr in the Sea of Okhotsk. Therefore, the study of human diet is now an essential part of 
geoarchaeological investigations in Northeast Asia.
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