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E
xcavations at Zamostje 2, on the banks of the River Dub-
na, 100 km north of Moscow, revealed 5 main cultural 
layers. his sequence is now dated by c. 200 radiocarbon 

(14C) samples, which show that the earliest, lower Late Mesolith-
ic layer dates from c. 6600/6500 cal BC onwards, and the upper 
Late Mesolithic layer lasted until c. 5900/5800 cal BC; the transi-
tion between these two layers is not dated satisfactorily. A short 
Final Mesolithic phase is dated to c. 5800–5700 cal BC, and the 
start of the Neolithic, marked by the appearance of Upper Volga 
style pottery, can be dated to c. 5700–5600 cal BC (Meadows et 
al., in prep.). he Early-Middle Neolithic transition and the end 
of the Middle Neolithic are less precisely datable.

Despite extraordinarily good conditions for organic preserva-
tion, and the recovery of millions of animal bones, only 19 human 
remains have been found, all of them disarticulated. Aside from 
one humerus, the human remains are all fragments of the crani-
um, maxilla, mandible, or isolated teeth. Disregarding 5 naturally 
shed deciduous teeth, the remains represent at least 5 and perhaps 
as many as 14 individuals, ranging in age from 6 or 7 years to ma-
ture adult (Zubova, Chikisheva, unpublished report).

hroughout the sequence, there is abundant archaeological 
and archaeozoological evidence that ishing was a  major part 
of the subsistence economy. Fishing fences, ish-traps and even 
nets have been directly dated to both the Late Mesolithic and 
Neolithic phases. here are ish-bones in Mesolithic coprolites 
and ish scales in food-crusts on Neolithic pottery. However, 
there is also a rich archaeobotanical record, and terrestrial fauna 
(elk, beaver) were heavily exploited throughout the sequence. 
hus the relative contribution in diferent phases of plant and 
animal foods, or of terrestrial and aquatic species, is an impor-
tant topic for research.

It is diicult to quantify the contribution of diferent food 
sources using archaeozoological or archaeobotanical data, 
and it is impossible to detect diferences between individual 
diets. We therefore sampled 5  cranial fragments and the root 
of a  tooth from one of the mandibles, and measured 14C and 
dietary stable isotopes (δ13C, δ15N) in collagen extracts. hese 
samples (N3–N8) were found in the Early Neolithic layer (N3, 
N4, N5), the Final Mesolithic layer (N6), and the upper Late 
Mesolithic layer (N7, N8), and were selected in order to see 
whether the introduction of pottery was accompanied by a shit 
in diets. However, 14C results prove that all 6 individuals date to 
the Late Mesolithic.

Stable isotope analysis of human remains permits quantita-
tive diet reconstruction, if the isotopic signatures of potential 
food sources are known. Stable isotope data from prehistoric 
herbivore and ish bones are available from Minino (Vologda 
region, c.  450  km north of Zamostje; Wood et al., 2013) and 
Shagara (Ryazan region, c. 250 km south-east; Shishlina et al., 
2016). here is also a small unpublished data set from Zamostje 
(Drucker, pers. comm.), which supports our assumption that 
ish would have had consistently lower δ13C values (by ~3‰, 

Fig. 1. Dietary stable isotope results from Zamostje 
2 human bone collagen. Circles show expected ranges in 
human collagen if only elk or ish were consumed, based on: 
collagen isotope values in prehistoric elk at Minino, Shagara 
and Zamostje (average δ13C -22.1‰, δ15N 4.4‰), and 
ish at Minino and Shagara (δ13C -25.0‰, δ15N 9.9‰); 
bulk lesh being 2‰ higher in 15N and 3‰ lower in 13C 
than faunal collagen; isotopic fractionation between diet and 
human collagen of +5‰ for both 13C and 15N.
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on average) and higher δ15N values (by ~3–6‰, depending on 
species) than terrestrial herbivores. hese spacings can be used 
to estimate the contributions of terrestrial and freshwater pro-
tein sources to human diets. Plant food consumption is more 
diicult to quantify, as collagen is made mainly from dietary 
protein, which is only a minor component of plant foods, and 
the isotopic spacing between plant foods and herbivores is usu-
ally smaller than that between herbivores and ish. Isotope data 
from archaeological plant remains are not yet available, but we 
can assume that both δ13C and δ15N would have been lower in 
plants than in herbivores.

Most of the results (ig.  1) fall between the ranges expected 
if either ish or elk were the only protein source.   Allowing for 
some protein from plant foods, a fully terrestrial diet would lead 
to lower δ13C and δ15N values than a pure-elk diet; thus the scatter 
plot, which gives the impression that terrestrial herbivores were 
more important than ish in most cases, may be misleading.

To account for plant foods, and for the fact that δ13C in hu-
man collagen is also inluenced by energy macronutrients (fats 
and carbohydrates), we modelled the results using the Bayesian 
statistical sotware FRUITS (Fernandes et al., 2014; 2015). he 
model output suggests that plant foods were the main energy 
source for all 6 individuals, while terrestrial herbivores were the 
main protein source for individuals N5 and N7. Fish probably 
provided a third to a half of the protein consumed by N3, N4, 
N6 and N8, but less than 10% of N7’s protein intake.

N7, a small piece of occipital bone, is unusual in two other 
respects. Based on its 14C age, it is the only one of the dated 
fragments which appears to have been freshly deposited in 

the gyttja at Zamostje 2. he other bones may be derived from 
Late Mesolithic burials upstream of the site, which were eroded 
gradually over the course of the sixth millennium, with a  few 
fragments becoming trapped in cultural layers. Secondly, unlike 
the other human remains, which are not worked, N7 has a clear 
network of cut-marks on its internal surface, as well as fainter 
traces on external edges of having been deliberately worked. he 
smoothing of the edges and the abrasion of the exterior could be 
related to its use as a spoon, scoop or bowl.

he dietary diference between N7 and the unworked hu-
man remains may be explained in several ways. It is possible 
that whereas the unworked human remains were from members 
of the local community, which relied heavily on ishing, this in-
dividual was from a diferent community, whose economy was 
based primarily on terrestrial resources. Alternatively, the un-
worked human remains are probably associated with the lower 
Late Mesolithic layer, whereas N7 is associated with the upper 
Late Mesolithic layer, and the site economy may have changed 
between these two phases. Furthermore, N7 is the only child’s 
bone analysed, which could mean that children had more ter-
restrial diets than adults. Further analyses are required to distin-
guish between these interpretations.
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Н
есмотря на идеальные условия сохранности ор-
ганических материалов, только 13  человеческих 
костей были найдены на стоянке Замостье 2, Цен-

тральная Россия (c. 6500–4000 cal BC). Шесть прямых да-
тированных фрагментов черепа относятся к позднему ме-
золиту. Пять могут быть одновременными и  относиться 

к  самому нижнему культурному слою. Шестой фрагмент, 
который немного моложе, покрыт интенсивными нарезка-
ми и  может быть артефактом. Мы обсуждаем изотопные 
свидетельства палеодиеты для всех шести особей в  срав-
нении с археологическими, фаунистическими и ботаниче-
скими данными.




