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Introduction 

 

Hunter-gatherer studies have played an important role in the original formulation in the 1980s 

and subsequent growth of the modern evolutionary approaches both in anthropology and in 

archaeology (e.g., Shennan 2008; Winterhalder & Smith 2000). The evolutionary school of 

thought continues to form theoretical foundations of numerous specific and generalizing studies 

providing in both cases many fresh insights on hunter-gatherer past. In most general terms 

research conducted from the evolutionary perspective involves the following three elements: 

documentation of behavioral (cultural) and environmental variability in space and time, 

identification of patterns within the documented variability, and employment of evolutionary 

mechanisms to explain both the variability and the existing patterns. 

Explicit emphasis on documentation of spatio-temporal variability has been an important 

element of the research on Middle Holocene hunter-gatherers of the Baikal region conducted 

since the mid-1990s by the scholars associated with the Baikal Archaeology Project (BAP). The 

essays in the recently published book titled Prehistoric hunter-gatherers of the Baikal region, 

Siberia: Bioarchaeological studies of past life ways (Weber et al. 2010a) provide comprehensive 

summaries of this work while numerous research papers referenced therein and herewith contain 

more specific details. This paper is concerned with the second element of the evolutionary 

approach, i.e., pattern recognition, leaving the final one for a different occasion. 

 

Review of Most Relevant Research Findings 

 

The review follows a traditional progression beginning with an account of culture history, 

it proceeds next to the discussion of the natural environment and current views on its role in the 

process of culture change in the region, followed by the presentation of mortuary behaviour, 

population distribution, and genetic characteristics to finish with assessment of additional 

cultural variables, including subsistence and mobility.  

 

Culture History 

 

The hallmarks of Siberian hunter-gatherer culture history are technological innovations. 

The bow and arrow, ground stone tools, and ceramics identify the Neolithic, objects of copper 

and bronze the Early Bronze Age (EBA). However, the value of these is less as time or culture 

markers than as indicators of technological changes that profoundly affected the behavior of 

hunter-gatherers in the Cis-Baikal. As elsewhere around the world, ceramics, the bow and arrow, 

and ground stone either precipitate or accompany major changes in hunter-gatherer behavior, as 

discussed below. For the moment, however, culture history is the main concern. 

The tumult attending the introduction of radiocarbon dating to Middle Holocene Cis-

Baikal culture history, and the current state of knowledge on these subjects, are discussed by 

Weber et al. (2010b) and elsewhere (McKenzie 2006; Weber 1995; Weber et al. 2005). The 

culture history shown in Table 1 differs in only minor ways, mostly in terminology, from earlier 

versions developed on the basis of roughly 120 radiocarbon dates soon after they were produced 

in Russian laboratories in the 1980s (Mamonova & Sulerzhitskii 1989; Weber 1995; Weber et al. 

2002). This recent version is unlikely to change in fundamentals although the duration and 

boundaries of individual periods likely will (Weber et al. 2005, 2010b). More specifically, the 

Middle Neolithic (MN) period perhaps is still somewhat longer, and each of the three mortuary 
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traditions defining the Early Neolithic (EN), Late Neolithic (LN), and EBA are somewhat shorter 

than is indicated here (Weber et al. 2010b). The nature of the LN–EBA transition also remains 

somewhat unclear. <Table 1 here> 

The revisions required by radiocarbon dating have also generated interpretations that 

exceed available evidence. For instance, Khin‘, the component at the beginning of Okladnikov‘s 

mortuary sequence (1950), is now frequently placed in the Mesolithic period, under this or other 

names (e.g., Bazaliiskii 2005, 2006, 2010; Weber et al. 2002). In fact, however, no typologically 

―Mesolithic‖ Cis-Baikal grave has ever been dated to the Mesolithic. Three graves from the 

recently excavated Kurma XI cemetery on Lake Baikal that appear to be Mesolithic on 

typological grounds have all since been radiocarbon dated to the second half of the EN (Weber & 

Goriunova 2005; Weber et al. 2006, 2010b). Graves from the Khotoruk cemetery, similarly 

viewed by some as Mesolithic, have also received EN radiocarbon dates (Weber at al. 2006). 

Graves dated by radiocarbon to the Mesolithic, on the other hand, resist typological classification 

(Weber et al. 2010b). In fact, there are only two mortuary dates from this interval, both from the 

same ―wolf‖ grave at Lokomotiv – a wolf, or a large dog, accompanied by partial human remains 

in a grave that is unique and entirely unlike the oldest EN graves at this cemetery (Bazaliiskiy & 

Savelyev 2003). In short, there is currently no empirical basis for defining a Mesolithic mortuary 

tradition.  

 

Geography 

 

Cis-Baikal, an area immediately north and west of Lake Baikal, features a markedly 

continental climate dominated by middle and southern taiga forests (Fig. 1). While average 

temperatures are regionally homogenous with effective temperatures (ET) consistently around 11 

(Bailey 1960), topography, geology, hydrography, precipitation, vegetation, and terrestrial and 

aquatic fauna are all highly variable across Cis-Baikal resulting in a substantial mosaic of the 

environmental conditions. Only the most important elements of this biogeographic context are 

summarized here (McKenzie 2006; Weber 2003; White 2006 and references therein) 

emphasizing the situation in four main micro-regions: 1) the Angara River Valley from its 

headwaters at Lake Baikal to the confluence with the Ilim River c. 990 km to the north; 2) the 

upper Lena River Valley to the mouth of the Kirenga river; 3) the Little Sea (or Ol‘khon) area 

along the middle section of the Baikal‘s northwestern coast; 4) South Baikal from the delta of the 

Selenga River to the western end of Lake Baikal (Fig. 1). The first three are archaeologically 

well known. The last is not, systematic research having just begun there. <Fig. 1 near here> 

 

Vegetation 

The downstream sections of the Angara and Lena River valleys feature thick taiga 

forests. The upper sections, however, display extensive pockets of open steppe forest, and are 

connected by a stretch of open vegetation that runs along the Kuda River (right tributary of the 

Angara) and the Manzurka River (left tributary of the Lena). Being relatively dry (only c. 250 

mm of rainfall annually), most of the Little Sea area is likewise open steppe. Open landscape 

prevails also in the middle section of the Irkut valley (i.e., the Tunka region), west of Lake 

Baikal. 

 

Ungulates 
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The distribution of terrestrial food resources varies with vegetation. Roe deer and red 

deer favor open vegetation and would have been more plentiful in all four micro-regions than elk 

(moose) and musk deer, which would have favored the closed vegetation characteristic of the 

more densely forested parts of Cis-Baikal. The mountains along the northwest coast of Lake 

Baikal probably offered Middle Holocene hunters some combination of these. While available 

year round, all these herbivores would have been more readily taken in winter, concentrating 

hunting in the months with greatest snowfall, when snow made tracking them easier than in 

summer (e.g., Turov 1990). 

 

Fish 

Fish are everywhere abundant, yet they vary in quantity and kind between micro-regions, 

in part because the fisheries themselves are for the most part independent. The Lena, of course, 

has no connection with either the Angara or Lake Baikal; the Angara drains from Lake Baikal 

but fish do not travel from one to the other. While the Little Sea and South Baikal obviously 

share the Lake Baikal fishery in common and both feature extensive shallows, the presence of 

many quiet coves in the Little Sea would offer somewhat better opportunities for shallow water 

fishing there.  

The riverine fisheries differ locally mainly in productivity: the upper and lower reaches 

of the Angara are markedly more productive than the middle, which is in turn markedly more 

productive than the upper Lena (Table 2; Kozhov 1950) <Table 2 here>. Lake Baikal fishery, 

today Baikal‘s richest, is more diverse in that the fishes of its vast littoral zone sort themselves, 

however rarely exclusively, into a few distinct habitats such as the open coast, gulfs (e.g., Proval‘ 

and Chivyrkui), estuaries (e.g., Selenga, Upper Angara, and Barguzin), and lagoons (sor in 

colloquial Russian; e.g., Posol‘sk, Kurma). The Little Sea, with numerous very shallow (2–5m 

deep) and quiet coves in the south end (e.g., Ulan-Khada, Sagan-Nuge, Uliarba, Khuzhir-Nuge 

etc.) and the depths reaching 250m in the north, is also quite diverse and often regarded a 

separate zone. The habitat of the coves resembles more that of lagoons while the north is more 

akin to the open coast littoral (Weber 2003 and references therein). 

Thus, perch, pike, roach, dace, and ide are concentrated in shallow coves and lagoons; 

whitefish, black and white grayling in the open coast and gulf zone, and omul‘ in the pelagic 

zone. Spawning migrations add a dimension of variability that would have affected seasonal 

access to fish, especially on Lake Baikal. Of the roughly 400 rivers feeding into the lake, only 

four, all entering on its Trans-Baikal side (south and east coast of the lake), are especially long 

(Upper Angara 438 km, Barguzin 370 km, Turka 171 km, and Selenga 1920 km), the Selenga 

alone being within our study area. Fishing that targeted the omul‘ spawning runs would 

necessarily have concentrated on the mouths and lower stretches of these rivers while fishing the 

much smaller rivers on the Cis-Baikal coast, such as Goloustnaia, Bugul‘deika, Anga and Sarma, 

would have focused on black grayling runs. Overall, it seems that inter-annual variability in fish 

abundance in the littoral zones and small rivers, due to their lower species diversity, would be 

higher compared to the more diverse large river fisheries. 

Hooks, harpoons, and nets would be effective in all four micro-regions in differing 

degree. Hooks and harpoons are most suited to river fishing, less so to lake fishing in very 

shallow water or over ice; nets are more suited to lake fishing, and in lesser degree to backwater 

river fishing. Requiring the same technology, but holding more fish, the Angara would always be 

more attractive than the Lena, as would the Selenga seasonally, during major spawning runs. It is 

relatively difficult to compare the riverine and lake fisheries, but the riffles and narrow channels 
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of rivers generally offer easier access to greater concentrations of fish than do bays and lake 

shorelines, making rivers that much more attractive unless very costly technologies (e.g., net 

fishing from boats) are brought into play. Fishing in shallow bays can be very productive, if 

depth, temperature, and calmness of water and firmness of bottom allow driving fish or 

deploying nets across narrow cul-de-sacs. Overall, however, the Cis-Baikal rivers, small and 

large, lend themselves more to fishing of the kind likely pursued by Middle Holocene hunter-

gatherers than does Lake Baikal itself.  

 

Climate history 

The extent to which observed Middle Holocene hunter-gatherer culture history reflects 

changes in the region‘s climate remains an unanswered question (White 2006; White & Bush 

2010). While first believed relatively stable, the Middle Holocene now seems to have sustained 

climatic changes of magnitudes greater than at any other time in the Holocene. Unfortunately, 

because we have only a handful of dated, site-specific paleoenvironmental sequences, and these 

are much more widely dispersed than the well-dated archaeological sites, our ability to detail this 

change, and connect it with human behavior, is limited at present. Climate did change from 

relatively warm-wet to warmer-drier some time around the observed MN discontinuity, but it is 

unclear whether its onset was in the EN, before the hiatus in formal cemetery use, or in the first 

half of the MN, within the hiatus.  

This effectively makes linking the discontinuity to climate change rather difficult, 

however tempting that might be; more research on the subject is clearly in order. This Middle 

Holocene climate change was at least partly the result of a weakening Asiatic paleomonsoon 

system, the moist air masses of which did not penetrate as far inland. Empirical data and 

numerical simulations suggest that the more arid areas south of Lake Baikal would have been 

more affected than the area northwest of the lake. Within Cis-Baikal, the effect of this climate 

shift would have varied substantially depending on local topography; micro-regions vegetated 

with open steppe and forest-steppe would have been more affected than those more thickly 

forested, which would have some effect on local hunting. At this point, however, the qualitative 

and quantitative aspects of this environmental change remain unclear at both regional and micro-

regional scales.  

 

Mortuary Variability 

 

Mortuary record has traditionally dominated scholarship on Cis-Baikal‘s Middle 

Holocene prehistory. Over the last 15 years, BAP‘s work on this subject has been channeled into 

two projects. The first was to expand the existing Cis-Baikal sample through the excavation and 

analysis of skeletal remains from three cemeteries: the EBA cemeteries of Khuzhir-Nuge XIV 

(78 graves) and Kurma XI (21 graves), in the Little Sea area, and EN Shamanka II (98 graves), 

on South Baikal. Each one produced graves from other than its dominant period: Khuzhir-Nuge 

XIV yielded one LN grave; Kurma XI six EN graves; and Shamanka II 12 EBA graves. 

Materials from Khuzhir-Nuge XIV have been recently published in two volumes (Weber et al. 

2007, 2008), a monographic edition of Kurma XI is in preparation, and excavations of the 

Shamanka II cemetery were completed in 2008 (Bazaliiskii & Weber 2004, 2006; Bazaliiskii et 

al. 2006). Laboratory analyses of these materials are in various stages of progress and gradually 

reaching print in article form.  
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The goal of the second project was to compile a comprehensive database of all known 

Cis-Baikal Middle Holocene cemeteries (Table 3) <Table 3 here>. This was deemed important 

because much of what has been written about Middle Holocene Cis-Baikal mortuary protocol 

takes the form of generalized observations and intuitive statements that repeatedly focus on the 

same small set of mortuary variables, rarely supported by a comprehensive analysis of empirical 

data. The magnitude and complexity of the database has slowed our progress, but some parts of 

the database are now ready for analysis, much of it beyond the scope of this paper. 

The mortuary protocols themselves have been recently reviewed in a few English 

(Bazaliiskii 2003, 2010; Weber 1994, 1995; Weber & Bazaliiskii 1996; Weber et al. 2002) and 

Russian publications (Bazaliiskii 2005; Goriunova 1997; Kharinskii & Sosnovskaia 2000; Turkin 

& Kharinskii 2004), the latter providing some fresh views on the subject. Given these, the 

remainder of this section emphasizes only those patterns emerging from our recent fieldwork and 

the database. The new data sharpen our understanding of mortuary protocols identified 

previously. 

 

Early Neolithic Variability 

The EN cemeteries display substantial regional variability. Kitoi, for example, is the best-

known culture unit of this period, but with the exception of Shamanka II in South Baikal, the 

―classic‖ Kitoi cemeteries are restricted to the Angara valley. While many scholars include the 

EN component of the Fofanovo cemetery, in the Selenga River delta (technically in the Trans-

Baikal) as part of Kitoi, a placement consistent with available radiocarbon dates, the body 

position at Fofanovo is flexed, not extended supine as in the ―classic‖ Angara Kitoi (Bazaliiskii 

2010; Gerasimov & Chernykh 1975). The EN graves of Little Sea differ most from the ―classic‖ 

Kitoi. Although the only EN grave at Shamanskii Mys on Ol‘khon Island (Konopatskii 1982) 

displays the two classic Kitoi grave goods (composite fishhook shanks and red ochre), the 

remainder of EN graves in this micro-region do not, and further differ in body position (e.g., 

Khotoruk) and the presence of other grave inclusions, prompting some scholars to classify them 

as Late or Final Mesolithic (Bazaliiskii, 2005, 2010), or even LN or EBA (Goriunova & 

Khlobystin 1992). The available radiocarbon dates, however, place these graves firmly within 

the EN. Similar graves are also known in very small numbers from the Angara and upper Lena. 

They are again typologically dated to the Late or Final Mesolithic (Bazaliiskii 2005, 2006, 

2010), although there is no radiocarbon support for that. 

 

Late Neolithic and Bronze Age Continuity 

While LN and EBA cemeteries do vary within and between themselves, they share a suite 

of regional similarities and so rarely pose classificatory difficulties on the order of some of the 

EN graves. Even locally aberrant burial forms tend not to be endemic, showing up instead at 

more than one cemetery. Perhaps most indicative of this basic cultural continuity is the tightly 

flexed burial form, which is known from all micro-regions (Weber et al. 2010b). Similarly, 

mortuary use of fire in grave pits has also been documented in all post-hiatus mortuary traditions 

across the entire Cis-Baikal and frequent disturbances of EBA graves display a likewise spatial 

distribution (e.g., Goriunova 1997; Okladnikov 1974, 1975, 1976, 1978; Weber et al. 2007, 

2008). 

A second pattern that unites and at the same time distinguishes the various mortuary 

traditions of this interval is the consistent orientation of the grave/burial in reference to adjacent 

bodies of water. On the Angara, the LN Serovo graves are oriented perpendicular to the river 
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with the head pointing away from it; Isakovo graves are oriented parallel to the river with the 

head pointing upstream (southeast), EBA graves are parallel to the river with the head 

downstream (northwest). This distinction does not serve well of course in the Little Sea, which 

lacks a large river, but the use of orientation remains an important distinction. There, the LN 

burials (referred to as Serovo) are interred with the heads oriented approximately to the north, 

while the EBA graves are typically oriented southwest and west. The LN and EBA mortuary 

protocols of the upper Lena are best known from the Verkholensk cemetery (Okladnikov 1978), 

where the LN graves are oriented perpendicular to the river (roughly east– west) and EBA graves 

parallel to it (roughly north–south). Some scholars (Bazaliiskii 2005, 2010; Okladnikov 1978) 

think that local, in our opinion rather minor, peculiarities of LN grave inclusions merit the 

separate designation of an upper Lena Archaic group, but classification as Serovo seems fully 

appropriate. On the Angara, Serovo and Isakovo graves display essentially no other differences 

than in orientation and no other LN graves than Serovo have ever been identified in the Little 

Sea area. 

The close cultural affiliation between LN and EBA cemeteries is further evident in what 

might be called coherent spatial organization. These cemeteries commonly feature graves of 

more than one tradition, yet graves of the younger tradition seldom disturb those of the older. 

Since chance placement would commonly result in disturbance when large numbers of both 

older and younger graves are present, as they often are in these cemeteries, the lack of 

disturbance must be intentional, younger traditions recognizing and respecting graves of older 

traditions. Further, grave-and-burial layout frequently suggests a coherent overall spatial 

arrangement of distinct clusters, each containing graves of different age (Goriunova 1997; 

Goriunova et al. 1998, 2004; Konopatskii 1982; Okladnikov 1978; Tiutrin & Bazaliiskii 1996). 

Such a pattern was observed at a number of cemeteries in the three best-known micro-regions 

(e.g., Ust‘-Ida I, Verkholensk, Sarminskii Mys, Shamanskii Mys, and Uliarba). 

EN cemeteries are not a part of this tradition. Kitoi graves are rarely disturbed by LN or 

EBA graves, to be sure, but this is mostly because the large EN cemeteries have only very few 

LN and EBA graves or, alternatively, the large LN and EBA sites have very few EN graves, thus 

effectively reducing the chance of disturbing Kitoi burials. This negative correlation between EN 

and later grave frequencies, and positive correlation between LN and EBA grave frequencies, 

epitomizes the basic continuity between the latter two and their separation from the former. 

 

Community and Specialized Cemeteries 

McKenzie (2006, 2010) makes a distinction between what he terms ―community‖ and 

―specialized‖ Glazkovo cemeteries in the Little Sea area. A community cemetery is one at which 

substantial proportion of the community is eligible to be interred; a specialized cemetery has a 

more restricted "membership." In archaeological terms, a community cemetery includes a broad 

range of age groups and displays variability in many mortuary characteristics; a specialized 

cemetery is limited to fewer age groups and displays variability in fewer mortuary dimensions. 

The specialized cemeteries differ quite markedly from each other and from community 

cemeteries in both demographic profile and mortuary variability; taken as a whole (i.e., when 

pooled), however, specialized cemeteries approximate the range of mortuary variability 

characteristic of community cemeteries. Currently, the Little Sea appears to have only two of 

each community and specialized cemeteries while the status of the remaining c. 20 grave sites is 

unclear. This specialized vs. community distinction seems also to characterize the EBA 

cemeteries of the Angara and upper Lena, but is not clearly evident in LN grave sites anywhere 



 7 

in Cis-Baikal. This distinction does not seem to apply to the EN in a sense that all ―classic‖ Kitoi 

cemeteries appear to be of the ―community‖ type while the ―non-classic‖ ones seem to resist this 

classification entirely. 

 

Grave Goods 

A number of patterns in distribution of grave goods were identified first by Okladnikov 

and expanded subsequently by several Russian scholars. Unfortunately, this aspect of our work 

on this subject is still in progress though, once completed, many new telling patterns are 

expected to emerge; for now only a few observations directly germane to this study will be 

highlighted.  

Harpoons (connected with hunting and fishing) and a variety of ornaments are known 

from graves of all mortuary traditions. Domestic and hunting implements (arrowheads) are also 

common ―classic‖ Kitoi, LN, and EBA grave inclusions. Kitoi burials frequently feature large 

numbers of composite fishhook shanks, which LN and EBA graves do not, or at least only rarely. 

Copper or bronze objects sometimes present in Glazkovo graves define the chronological 

position of that tradition. Fishing tackle is scarce in non-Kitoi EN graves from the Angara and 

upper Lena, and most EN graves from the Little Sea, making them in this respect closer to the 

LN–EBA pattern than to the ―classic‖ Kitoi. The EN graves of the upper Lena also differ from 

those of the Angara; fishhooks are generally very rare and red ochre not omnipresent either 

(Bazaliiskii & Ineshin 1995; Vetrov et al. 1995). At Makrushino, for example, red ochre was 

documented in only one of the five graves. Interestingly, the EN graves at Khotoruk, Kurma XI, 

and Makrushino all lack arrowheads (Konopatskii 1982; Vetrov et al. 1995; Weber & Goriunova 

2005).  

As already noted by Okladnikov (1950, 1955), the distribution of grave goods in LN and 

EBA graves appears to be more equitable overall than in the ―classic‖ Kitoi. For example, at 

Lokomotiv, where many burials have no grave goods at all, Bazaliiskii (2003) reports 200–300 

objects for the richest male and 120–190 objects for the richest female burial. In the Little Sea, 

on the other hand, all typologically Mesolithic and most EN graves are characterized by small 

grave good assemblages. McKenzie‘s (2006, 2010) examination of mortuary variability suggests 

equity between the richest male and female burials and lesser discrepancy between the 

―wealthiest‖ and ―poorest‖ EBA Little Sea graves, but burials without grave accoutrements are 

not uncommon. While the ―wealthiest‖ Little Sea EBA burials are not as ―wealthy‖ as those in 

the ―classic‖ Kitoi cemeteries, they are considerably ―wealthier‖ than the EN Little Sea graves, 

excepting the single EN grave from the Shamanskii Mys cemetery on Ol‘khon Island. For 

example, the number of grave goods in the ―wealthiest‖ EBA male and female burials at 

Khuzhir-Nuge XIV, Shamanskii Mys, and Uliarba range between  30–100 and 30–60, 

respectively (Goriunova et al. 2004; Konopatskii 1982; McKenzie 2006), while the six EN 

graves recently excavated at Kurma XI produced together a total of five prismatic blades. 

 

Summary of Mortuary Variability 

Overall, the EN pattern is clearly dominated by regional differences, the term ―Kitoi‖ 

being cleanly applicable only to the large cemeteries from the upper Angara River and Shamanka 

II on South Baikal. In contrast, during the LN and EBA regional similarities clearly prevail over 

local peculiarities. It is not uncommon that the EN graves outside of the Angara valley are 

difficult to classify typologically for they often have very few grave goods, lack red ochre, 
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frequently display flexed body position, and fishing gear and arrowheads are conspicuously 

absent. In contrast, LN or EBA graves rarely pose similar problems. 

 

Population   

 

In foragers, population is a complex and important variable continuously interacting with 

the other elements of entire adaptive strategies (e.g., Binford 2001; Kelly 1995). Since in the 

case of the Baikal‘s Middle Holocene hunter-gatherers this variable has not been discussed 

previously, it will be given more attention here. While critical from essentially any theoretical 

perspective, including the evolutionary one, population size, density and distribution are 

notoriously difficult to assess for prehistoric hunter-gatherers, and especially so for groups 

dwelling in very light and portable structures that leave little archaeological evidence, as in the 

Middle Holocene Cis-Baikal. Fortunately, this is to some extent rectified by the wealth of data 

from mortuary sites. 

 

Size, Density, and Distribution 

In general, hunter-gatherer habitation sites tell us more about the nature and distribution 

of human activities than about demographic parameters. The opposite may be true for 

cemeteries. While cemeteries directly inform us only about the distribution of dead people, as 

opposed to living ones, it is reasonable to assume that most dead were interred near where they 

lived. Delayed interment and reburial pose a problem here, but Middle Holocene Cis-Baikal 

cemeteries show little evidence of either, and thus the mortuary sites are reasonable proxies of 

population parameters. The question thus focuses on the population parameters that can be 

measured from mortuary data. In particular, we center here on three specific units of analysis and 

their potential meaning in demographic terms: the cemetery, the grave, and the individual.  

The cemetery is defined as a spatially and temporally distinct locality with at least one 

grave. Setting these limits can be difficult, even arbitrary, especially when radiocarbon dating is 

unavailable and typological dating often undependable, but in most cases, reliable identification 

of this analytical unit is possible. Since, cemeteries differ markedly in size and character (e.g., 

―community‖ vs. ―specialized‖; McKenzie 2006, 2010), simple cemetery counts likely do not 

measure the size of local, micro-regional, or regional populations. The distribution, number, and 

size of cemeteries do, however, provide clues about community organization. Specifically, the 

number of concurrent ―community‖ cemeteries is an acceptable proxy for the number of 

community groups functioning in the entire Cis-Baikal and within its smaller micro-regions.  

The grave can be defined as a physical facility providing a corporeal or symbolic resting 

place for one or more individuals. A major analytical difficulty here is that the number of 

individuals buried in many of the graves excavated during the early stages of Cis-Baikal 

archaeology is not known (Lokomotiv is a good example). Since we do not know how many 

individuals they denote, symbolic graves (cenotaphs) cause the same problem. Further, it is 

impossible in many cases to distinguish between a cenotaph and a grave whose human remains 

have completely disintegrated or have been ceremonially removed. All of this means that any 

attempt to estimate the number of individuals per grave, site, micro-region, and region is likely to 

be too low, perhaps unrepresentatively so. Despite this, as with cemeteries, graves can tell us 

something about local communities. The number of graves per cemetery, burials per grave, and 

the spatial arrangement of graves within cemeteries, may be viewed as an indication of social 
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organization at the community level – perhaps the size, number, and character of basic socio-

economic units.  

The third unit of analysis is the individual. Setting aside the difficulties of definition that 

arise here, too, individuals provide the best evidence of the size and demographic profile of local, 

micro-regional, and regional population. 

Further, examination of the available data requires additional explicit assumptions: 

1.  Inhumation of the dead in formal cemeteries by hunter-gatherers is a cultural variable of a 

binominal character, i.e., either it is practiced or it is not. 

 

In hunter-gatherers, mortuary protocol, including inhumation in formal cemeteries, is a 

characteristic shaped in a complex fashion by a number of cultural variables, such as subsistence, 

access to resources, land tenure and territoriality, migrations and mobility, socio-political 

complexity, and population size and distribution, as well as environmental variables, such as 

spatial and seasonal variability in distribution, abundance, and density of food resources, climate, 

and topography (e.g., Dietler & Hayden 2001; Hayden 2001; Price & Brown 1985; Price & 

Feinman 1995). The existing knowledge on the subject suggests that there is sort of a threshold 

of hunter-gatherer socio-economic complexity above which formal cemeteries are employed and 

below which they are not and, instead, other forms of disposal of the dead are used that are less 

likely to be archaeologically observable. Population density can be considered a practical proxy 

measure of that threshold in socio-economic complexity.  

The fact that in the Baikal region the Mesolithic and MN groups did not use formal 

cemeteries is consistent with this generalization. Hypothetically, it is possible that one group 

would use both formal and informal cemeteries, i.e. archaeologically observable and 

unobservable. Such distinction would likely be culturally justified and thus some systematic bias 

should be visible in the archaeological record. For example, adults would be interred in formal 

cemeteries while children would be disposed of in rivers. This leads to the next assumption: 

2.  In the Baikal region, proportions of individuals interred in formal cemeteries relative to 

all dead are similar in all three culture historical periods (EN, LN, and EBA) as well as in 

all main micro-regions.  

 

That this is a valid assumption seems to be confirmed by the lack of a major bias against one or 

another sex or age group or social standing identified on the basis of archaeological criteria. To 

the contrary, all various age groups from newborns and infants through to juveniles, adults and 

senescents as well as woman and men, the ‗rich‘ and the ‗poor‘, and even the shamans are 

known from cemeteries of all periods. Random factors, such as death in accidents or in remote 

locations and during seasons not suitable for inhumation (i.e., in winter), murders, drownings etc. 

likely did occur but they are rather expected to affect the archaeological record evenly across 

time and space. Consequently, such affects are unlikely to skew results of further analysis in a 

meaningful way. 

Furthermore, the above assumption should not be taken to mean literally that, aside from 

lower overall numbers, cemetery populations fully mirror living populations with regard to their 

age and sex structure. It seems that some age groups, e.g. subadults (<15 years old), are clearly 

underrepresented at most cemeteries including those considered to be ‗communal‘. These 

limitations considered together, the mortuary data allow reasonable but approximate, and in 

relative terms, reconstruction and comparison of population size and distribution within and 

between the main micro-regions. While the demographic situation outside these micro-regions 
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remains largely unknown, one should rather expect groups of much smaller size and lower 

density relative to the micro-regional centers.  

Comprehensive examination of the available evidence is beyond the scope of this paper. 

As throughout this review, we highlight a few general observations with reference to number of 

cemeteries, graves, and individuals of known age within the four micro-regions. Omitting a 

handful of very small cemeteries not yet entered into our databases and the most recent results of 

excavations at Shamanka II on South Baikal, our sample includes all cemeteries with at least one 

grave of known relative age and excludes all graves of unknown age (Table 3). It represents 184 

distinct cemeteries, 982 graves with relative age defined on the basis of either typological criteria 

or radiocarbon dating, and 1126 individuals. We mentioned earlier that typological criteria are 

not entirely dependable. This is primarily applicable to all Mesolithic graves and EN graves 

outside of the Angara and South Baikal micro-regions. The small number of graves classified as 

Mesolithic is unlikely to bias our conclusions. Some of the Little Sea graves classified as LN or 

EBA may in fact be EN (Weber & Goriunova 2005), but this can only be verified by future 

radiocarbon dating where skeletal material is still available. The lack of mortuary data precludes, 

of course, examination of Mesolithic and MN demography. Represented only by two localities 

(Shamanka II and Fofanovo), the South Baikal, the least archaeologically known Cis-Baikal 

micro-region, is also excluded. 

It is worth noting that the data presented in Table 3 partly reflect differences in recovery 

rates and visibility between the four micro-regions. Cemeteries in the Angara and upper Lena 

valleys are typically located on the first terrace and covered by alluvial deposits, the graves being 

invisible from the modern surface. Most of these mortuary sites were found as the result of river 

erosion or modern farming, gardening, and construction. As a consequence, archaeological 

fieldwork has been more aggressively pursued along the more densely populated and accessible 

Angara than along the much less accessible upper Lena, the lower 200 km of which is essentially 

unknown archaeologically. Visibility is much better in the Little Sea micro-region, where most 

graves of all ages are evident as surficial stone clusters covering grave pits. While in the 1950s 

Okladnikov did not report any Middle Holocene Little Sea cemeteries, systematic archaeological 

work completed since has resulted in a substantial mortuary record.  

Cemetery counts almost certainly also reflect micro-region size and amount of waterfront 

along major bodies of water, where cemeteries are invariably located. The Little Sea (including 

the part of the coast southwest of Ol‘khon island to the mouth of the Anga River) has c. 300 km 

of waterfront, in contrast to the upper Lena which has 660 km, and the Angara 990 km; actually 

the rivers have twice that much if both banks are included in the calculation. Overall, visibility 

and recovery rates are more consistent within than between micro-regions. Little Sea sites are 

highly visible but the area is small. Angara sites are less visible but the area is relatively large, 

developed, and accessible, thus increasing the number of site finds. The Upper Lena is 

reasonably large, but being less developed suffers from lack of visibility and access, hence 

reducing the probability and frequency of site finds. These differences hinder but do not prevent 

reasonable comparisons, again mostly in relative terms, between micro-regions, especially given 

the large amount of data available. 

 

Intra-regional Patterns 

In the Angara valley, change is mainly organizational and spatial. Population size 

apparently remained relatively stable overall through time, with EN groups being fewer and 

substantially larger than LN and EBA groups. Kitoi cemeteries are largest on the upper section of 
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the Angara, decreasing in size and number downstream; LN and EBA cemeteries are more 

evenly distributed. On the upper Lena and in the Little Sea, by contrast, the change is mainly in 

population size and perhaps also organization. EN cemeteries are few and small; LN, and 

particularly the EBA, cemeteries more numerous and larger, especially in the Little Sea. 

 

Inter-regional Patterns 

The EN is the most spatially variable, the vast majority of EN cemeteries, graves and 

individuals being concentrated in the upper Angara valley. The few EN cemeteries known from 

the upper Lena and Little Sea are noticeably smaller, particularly in the Little Sea. By contrast, 

the LN and EBA cemeteries, graves, and individuals are more uniformly distributed across the 

three well-documented micro-regions, the only notable exception being the relative paucity of 

EBA cemeteries on the Little Sea, but the tally of graves and individuals increase to the level 

characteristic of the substantially larger Angara valley. 

 

Local Group Structure 

One particularly good measure of group organization that does not show up in Table 3 is 

the proportion of individuals interred in graves with multiple individuals, which would seem to 

reflect individuals, possibly relatives (see Genetic Relationships section), that shared an identity 

that distinguished them from others buried in the same cemetery. The best data here come from 

three large cemeteries, the EN Lokomotiv (Angara), Shamanka II (South Baikal) and EBA 

Khuzhir-Nuge XIV (Little Sea). The proportion of EN individuals interred in graves with 

multiple burials is quite large: 65% (87 out of 133, excluding the ―wolf‖ grave) at Lokomotiv 

and 75% (98 out of 130) at Shamanka II. In contrast, at EBA Khuzhir-Nuge XIV only 22% (20 

out of 89) are from such graves. Furthermore, there are important distinctions in the arrangement 

of multiple burials. Kitoi multiple interments are invariably tightly stacked vertically, often in the 

head-to-toe position; LN and EBA multiple burials are usually laid out horizontally, and those of 

EBA are never head-to-toe (e.g., Bazaliiskii 2003).This rather striking discrepancy may reflect 

different types of community organization, an EN form made up of several tightly organized 

units – social, economic, or political – that remained distinct within the larger group, and a EBA 

form lacking such subdivisions. 

 

Summary 

Overall, the data in Table 3 suggest that Cis-Baikal hunter-gatherer groups changed 

significantly in size, distribution, and organization during the Middle Holocene. The EN 

population was clearly concentrated in the upper Angara valley, and likely also South Baikal, 

where it formed a few rather large centers, each highlighted by a major cemetery mostly made up 

of graves with multiple burials that may represent important social, economic, or political 

subdivisions within the group as a whole. The LN and EBA population was larger, mainly as a 

function of growth outside the upper Angara, most noticeably in the Little Sea area during the 

EBA, the upper Angara population remaining rather stable. The larger LN and EBA population 

was more evenly distributed and sorted into smaller groups who mainly buried their dead 

individually, perhaps signifying affiliation with the group at large rather than subdivisions 

thereof. Thus, it seems possible that the smaller LN and EBA communities were more tightly 

knit, or at least less internally differentiated, than the larger EN communities, which seem to 

have been made up of many distinct subunits.  
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Unfortunately, nothing can be said about the origin of the EN pattern, or the transition 

from it to the LN and EBA pattern, for there is essentially no mortuary record at all for the 

Mesolithic and MN. While the lack of formal cemeteries alone is rather a meaningful marker of 

the demographic situation, nevertheless direct comparison of the periods with formal cemeteries 

(EN, LN and EBA) and without (Mesolithic and MN) becomes impossible, as is the assessment 

of the demographic parameters during the latter two intervals. 

 

Genetic Relationships 

The recent development of ancient DNA research allows for evaluation of genetic 

relationships far more precisely than it was previously possible using cranial or dental data, and, 

especially, culture traits. In Cis-Baikal, research on mtDNA, which documents matrilineal 

connections exclusively, was initiated by Russian scholars (Naumova et al. 1997, 1998) and 

continued by the BAP (Mooder et al. 2003, 2005, 2007, 2010; Thomson 2006). To date, four 

skeletal collections have been examined: two EN Kitoi cemeteries (Lokomotiv and Shamanka II) 

and the LN (Isakovo) and EBA (Glazkovo) components of the Ust‘-Ida I cemetery (Fig. 1). The 

most relevant results are as follows. First, the EN and LN–EBA groups appear genetically 

distinct, which is consistent with earlier Russian craniometric studies (Gerasimova 1992; 

Mamonova 1973, 1980, 1983). Second, the two EN samples (Lokomotiv and Shamanka II), 

which date to the same period, are similar. Third, the two LN–EBA samples (Isakovo and 

Glazkovo components of Ust‘-Ida I) differ somewhat from each other, but less so from each 

other than either does from the EN samples.  

 

Age Structure, Health and Activity Patterns 

 

Our early thinking about these three important aspects of Cis-Baikal Middle Holocene 

hunter-gatherer adaptation developed from the osteobiographic examination of the Lokomotiv 

and Ust‘-Ida I cemetery populations conducted by Link (Link 1996, 1999; Weber et al. 2002). 

Much research has been completed since this original assessment. First, extensive fieldwork was 

conducted at three other Middle Holocene cemeteries (Khuzhir-Nuge XIV, Kurma XI, and 

Shamanka II) which produced roughly 300 individuals for examination. Second, a large body of 

osteobiographic data was obtained from all these five collections. Third, all five cemeteries, 

including Ust‘-Ida I, were extensively dated by radiocarbon (Weber et al. 2006), reliably 

defining their chronological boundaries. Fourth, identification of ―community‖ and ―specialized‖ 

cemeteries by McKenzie (2006, 2010) made it clear that assessment of any kind of data provided 

by mortuary sites – osteobiographical, genetic, burial protocols etc. – requires careful definition 

of units of analysis. In this case, it now appears that the LN and EBA components at Ust‘-Ida I 

are not only chronologically distinct, but also represent ―specialized‖ cemeteries. Consequently, 

the EBA component of Khuzhir-Nuge XIV is the only available LN–EBA ―community‖ 

cemetery that can be reasonably compared with the EN Lokomotiv and Shamanka II cemeteries 

– both of which are considered ―community.‖ 

These new findings changed the early assessment of the osteobiographic situation. It now 

appears that the EN and EBA groups displayed very similar age and sex structures and health 

status (Lieverse 2005, 2010; Lieverse et al. 2006, 2007). The examined populations all appear to 

have experienced generally good dental and overall health, few injuries, minimal physical 

violence leaving discernible osteological marks, and a lifestyle that did not exert excessive 
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physical stress. A few important differences with regard to activity patterns, however, are worth 

mentioning (Lieverse 2010).  

First, prevalence of enamel hypoplasia, an indicator of compromised health, was notably 

higher for the EN Lokomotiv (39.5%) than the EBA Khuzhir-Nuge XIV (25.0%). Second, while 

exhibiting similar rates of osteoarthritis overall, EN and EBA hiatus males and females displayed 

some interesting disparities in the skeletal distribution of this condition. The vertebrae and knees 

of EN males were more affected by osteoarthritis than those of EN females; the EBA sample 

showed no such difference. Further, vertebral degeneration was less frequent among EN than 

EBA females, while knee degeneration was more common among EN than EBA males.  

These findings are consistent with results of the biomechanical research reported by 

Stock et al. (2010). Examination of the lower and upper body robusticity and loading suggests 

some meaningful differences between the EN and LN–EBA groups. First, the EN males display 

the highest of all sub-samples femur robusticity (lower body loading), higher than the EN 

females and higher than the LN–EBA males and females, the latter two showing little sexual 

dimorphism in this regard. Second, while sexual dimorphism in robusticity of the humerus 

(upper body loading) was negligible in both chronological groups, there is a significant trend 

toward lesser humerus robusticity among the LN–EBA groups.  

These osteoarthritic and biomechanical differences likely imply profound differences in 

adaptive strategies between these two groups, particularly in weight and workloads, mobility, 

and division and organization of labor. LN and EBA groups likely traveled and laboured less, 

and distributed workloads more equitably, than EN groups, whose males bore the brunt of 

terrestrial travel and heavy labor. 

 

Diet and Subsistence 

 

Assessment of diet and subsistence is based on stable isotope signatures in human bone, 

currently the most direct and dependable method of evaluating this aspect of past adaptations, 

and in lesser degree on cemetery locations. Our earlier analysis of nitrogen and carbon stable 

isotope ratios from samples representing the entire Cis-Baikal (Katzenberg & Weber 1999; Lam 

1994) has been substantially expanded. The newly excavated cemeteries of Khuzhir-Nuge XIV, 

Kurma XI, and Shamanka II and the rest of the available specimens from the previously studied 

Lokomotiv and Ust‘-Ida I collections were analyzed and a handful of specimens from other 

localities were examined too (Katzenberg et al. 2009, 2010). While the samples from all 

documented micro-regions and periods provide unequivocal evidence for consumption of 

substantial amounts of freshwater foods – fish and seal – there is significant spatiotemporal 

variability within and between micro-regions. 

The EN samples vary widely between micro-regions, spanning a range of ~6‰ in carbon 

and ~4‰ in nitrogen values. This probably reflects dependence on freshwater fish that differ 

substantially in abundance, kind, and carbon stable isotope signatures (~12‰) across Cis-Baikal. 

The close similarity of the Lokomotiv and Shamanka II values appears to be at odds with this 

view because, being so far apart and directly adjacent to rather different local fisheries, the 

riverine Angara against the lacustrine Lake Baikal, one would think they ought to have distinct 

isotopic signatures. This discrepancy, however, is not difficult to reconcile considering that 

Lokomotiv and Shamanka are the largest EN community cemeteries and consequently both are 

likely a result of similar adaptive strategies, that both groups had, at least hypothetically, access 

to both fishers (i.e., on the Angara and Baikal) and other food resources, that they co-existed in 
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time (Weber et al. 2010b), and, finally, that both groups likely interacted with each other on a 

regular basis. In this context, the observed isotopic similarity of these two samples is less of a 

surprise than the first assessment would suggest particularly against the background of the 

existing differences in a few aspects of the mortuary protocols. Furthermore, such explanation is 

also compatible with the general knowledge about Holocene hunter-gatherer adaptive strategies.  

The LN and EBA samples are much more homogeneous than those of the EN, but 

segregate into two distinct clusters (diets) separated by nitrogen values (Katzenberg et al. 2010). 

The first diet is characterized by δ
15

N values ranging between ~10 and 12‰ while the second 

cluster shows δ
15

N values ranging from ~14 to 15‰. The former diet appears to consist mainly 

of game and fish (GF diet) while the latter is best accounted for by a nutritional intake of game, 

aquatic foods high in nitrogen, partly the piscivore pike and perch abundant in shallow coves and 

lagoons of Lake Baikal, and more importantly its seal (GFS diet), as attested by faunal remains 

recovered from many archaeological sites in this micro-region (Nomokonova et al. 2006, 2009a, 

2009b; Weber et al. 1993, 1998, 2002). Without these nitrogen rich foods, the Little Sea 

signature would approximate LN and EBA signatures in the rest of the Cis-Baikal. The Little Sea 

area features individuals with both the GFS and the GF diets, while the valleys of Angara and 

Lena are characterized by individuals with only the GF diet. This pattern regards both the LN 

and EBA although it is more conspicuous during the EBA perhaps due to the larger sample size. 

A few additional observations complement this picture. The EN diet is quite different 

from the LN and EBA diets in the Angara Valley and Little Sea, but not on the upper Lena. On 

the upper Lena, the EN diet does not differ significantly from the LN and EBA diet nor, for that 

matter, from the LN and EBA diet on the Angara, which has a vastly superior fishery. In the 

Little Sea, the EN diet matches the LN–EBA GFS diet although the former sample size is small. 

The lower importance of fishing during EBA times throughout the Cis-Baikal thus had a 

homogenizing effect: the take from the immense Angara fishery now being no greater than that 

from the upper Lena, which was never very large to begin with, and the Little Sea. 

Location of mortuary sites also provides important clues about Middle Holocene diet and 

subsistence (Fig. 1). All major EN cemeteries are located at or near major river mouths: 

Lokomotiv (on the Irkut), Kitoi (on the Kitoi), Ust‘-Belaia (on the Belaia), Fofanovo (on the 

Selenga), and Shamanka II (on the Kultuchnaia however this river is rather small). The LN and 

EBA cemeteries are not so located, being more evenly distributed along river courses, and, most 

symptomatically, on the riverless Little Sea of Lake Baikal, where they markedly outnumber EN 

mortuary sites (Table 3). River mouths, of course, are where the fish congregate while awaiting 

water temperatures to rise to the required level before migrating upstream to spawn. Thus, river 

mouth cemetery locations underscore the importance of riverine fishing to EN subsistence on the 

Angara, an emphasis that undoubtedly affected how labor was organized and largely determined 

the development of the Angara‘s Kitoi adaptation. 

Although the discussion has focused thus far on fish and seal, the ungulates played the 

key role in both EN and LN–EBA Cis-Baikal subsistence. While on the surface the stable isotope 

data appear to suggest that large game did not assume a pivotal dietary role in Cis-Baikal until 

the LN–EBA times, a more careful examination of the isotope evidence shows that the 

importance of the ungulates in the Angara area during the EN is masked by consumption of 

certain fish that are simultaneously 
15

N and 
13

C enriched (e.g., ide, lenok, and black grayling) 

relative to ungulates (e.g., elk, deer), which are uniformly 
15

N and 
13

C depleted, which causes 

isotopic values for 
13

C and 
15

N to be very strongly positively correlated in EN human skeletal 
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remains (Katzenberg et al. 2010). Therefore, there is no reason to view the role of large game 

during the EN to be any lesser than during the LN–EBA. 

In summary, the EN culture represented in the large cemeteries of the upper Angara and 

South Baikal seems to have developed a rather specialized subsistence strategy centered on river 

fishing. The available evidence suggests that EN groups elsewhere, on the upper Lena and Little 

Sea, pursued a less specialized subsistence, in which hunting was primary and fishing 

supplementary, more akin to that which characterized LN and EBA hunter-gatherers throughout 

the Cis-Baikal. LN and EBA samples reflecting this GF diet differ mainly in stable isotope 

values of nitrogen that are higher in the Little Sea than on the Angara and upper Lena simply 

because the Little Sea afforded access to aquatic foods occupying higher trophic positions that 

were either less abundant or accessible (perch and pike), or entirely absent (Baikal seal) 

elsewhere thus resulting in the GFS diet. 

 

Regional Mobility and Territoriality 

 

Mobility and territorial behavior are best addressed using dietary evidence (carbon and 

nitrogen stable isotope ratios) just reviewed, and strontium isotope signatures in human bone and 

teeth, the latter considered to be a more direct measure of mobility than the former. In our first 

attempt at this, we proposed that Kitoi individuals and groups pursued a restricted range of 

resources within spatially limited annual ranges – well defined and fixed annual territories that 

centered on the upper Angara valley and the Irkut, Kitoi, and Belaia rivers, its major left 

tributaries. This scenario was believed to account best for the observed variability in carbon and 

nitrogen stable isotope ratios (Weber et al. 2002). Additional geochemical data from Shamanka 

II and the EN component of the Kurma XI cemetery, and several of the lines of evidence 

discussed above, completely support that view. Preliminary results of strontium stable isotope 

work suggest that the groups represented by the cemeteries of Lokomotiv and Ust‘-Ida I, in the 

Angara valley, and Khuzhir-Nuge XIV, on the Little Sea, all used different home ranges 

(Haverkort et al. 2008, 2010). 

For LN and EBA mobility, two alternative hypotheses were initially suggested: one 

invoked groups traveling to pursue the most abundant resources available in diverse settings 

across the whole of the Cis-Baikal area, the other a less regionally mobile pursuit of a broader 

range of resources within specific micro-regions. Both models adequately accounted for the 

similarities in carbon and nitrogen stable isotope values that all LN–EBA samples appeared to 

share. At that time, however, only one sample from the Little Sea (the Shamanskii Mys cemetery 

on Ol‘khon Island) was examined. More recent bone and tooth geochemistry work on a larger 

sample, including a large suite from the Little Sea, now suggests that the second model is more 

accurate (Haverkort et al. 2008, 2010; Katzenberg et al. 2010; Weber et al. 2003). While 

occurrence of the GFS diet only among the Little Sea LN–EBA samples suggests mobility 

restricted to this general area, presence of the GF diet in the Khuzhir-Nuge XIV sample implies 

migrations from the other micro-regions as suggested also by the strontium signatures (Weber & 

Goriunova n.d.). Although these data make it clear that the micro-regions were socially 

connected, perhaps exchanging mates, the isotope data make it even clearer that LN and EBA 

communities remained firmly established in their respective micro-regions. 

 

Habitation Sites 
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Research on habitation sites continues to lag behind that conducted on mortuary sites. 

The main goal of this work was to link camp site assemblages with cemetery assemblages. 

Unfortunately, because these studies employed the Okladnikov‘s flawed culture historical 

sequence, or equally flawed alternatives proposed by his adversaries, all these attempts 

succeeded in doing was to add more confusion to an already confused situation. The analyses of 

camp site ceramics and lithics were mainly typological and produced few insights about site 

function, structure, seasonality, and spatial distribution, food procurement, or sources of raw 

materials. It is indicative of the situation that Weber et al.‘s (1993, 1998) contribution on 

seasonality of seal hunting on Lake Baikal has remained until recently the only zooarcheological 

examination of Middle Holocene faunal remains in the region. While this situation is starting to 

improve, at this point the negative evidence still prevails.  

Habitation sites are known from all four main micro-regions, invariably located close to 

watercourses. Camp sites have been documented along the major rivers such as the Angara and 

Lena and their tributaries (e.g., Irkut and Belaia), some of the larger sites being situated at river 

confluences (e.g., Ust‘-Belaia and Ust‘-Khaita). In the Ol‘khon area, habitation sites are located 

either on shallow coves along the coast of the south part of the Little Sea or in valleys of the 

open coast on the mainland (e.g., Sagan-Zaba, Bugul‘deika) and on Ol‘khon Island (e.g., 

Tyshkine). Most of these sites are stratified and include archaeological materials spanning the 

entire Holocene, the Neolithic and EBA layers usually being the richest. <Fig. 2 near here> 

What little we know about Cis-Baikal camp sites suggests a high degree of residential 

mobility and immediate rather than delayed consumption of food. Despite excavations 

sometimes involving hundreds of square meters, no dwellings have ever been found. Stone-lined 

hearths and unlined fire pits are the only features documented with consistency. Even simple pits 

are extremely rare; storage features indicative of delayed food consumption non-existent, save 

for a few small pits at Ulan-Khada, in the Little Sea, where a large number of unidentified fish 

bones were said to suggest fish storage. 

This picture, however, is clearly difficult to reconcile with the ethnographic record, 

which documents strong reliance on food storage among northern hunter-gathers (Binford 1990; 

Kelly 1995; Woodburn 1980). Furthermore, much of this storage employs over-the-surface 

structures, which would not be expected to be archaeologically visible. It seems that the case of 

the Middle Holocene foragers in the Baikal region is more variable than predictions of the 

immediate versus delayed food consumption dichotomy.  

The ―featureless‖ camp sites of Middle Holocene Cis-Baikal hunter-gatherers thus pose 

major archaeological challenges for the future. Stratified, multi-component sites, like those in the 

Little Sea area, will add to this challenge. If camp site components are mainly a function of 

economy and local environment, rather than cultural tradition, chrono-stratigraphic units may 

very well differ from camp site to camp site and micro-region to micro-region. Certainly, there is 

reason to expect that the signatures that differentiate successive camp site components (e.g., 

faunal remains) will not be the same as those that differentiate the cemetery components, and 

that the camp site sequence will not match perfectly the cemetery sequence used here. As we 

noted earlier, these discrepancies can only be resolved by an aggressive program of radiocarbon 

dating. 

The new zooarchaeological research conducted by the BAP starts to provide fresh 

insights on Cis-Baikal‘s Holocene hunter-gatherer subsistence strategies. Losey and 

Nomokonova (Losey et al. 2008; Nomokonova et al. 2006, 2009a, 2009b) examined collection 

of fish remains from the Ityrkhei Cove in the Little Sea part of Lake Baikal and a few other 
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similar studies are in progress. Ityrkhei is a multilayer camp spanning the entire Holocene with 

most abundant fish remains coming from the second half of the Mesolithic and Neolithic layers. 

Of the 3698 identified fish specimens, c. 65% were perch, 28% were Cyprinidae (roach and 

dace), 5% were Coregonidae (omul‘ and whitefish), and 2% were pike.  

Although the study has focused so far on the perch, it nevertheless generated a few 

entirely new clues about fishing, a branch of subsistence already implicated by several other 

categories of archaeological data as an important element of the Holocene foraging economy in 

the region. The most telling empirical findings are: (1) the species composition of the Ityrkhei 

catch is dominated by fishes inhabiting shallow and warm waters (93%); (2) the size range of the 

harvested perch is rather narrow and limited to adult specimens (20–30cm); and (3) the perch 

size range is consistent throughout all Mesolithic and Neolithic layers.  

Losey et al. (2008) interpret these findings as indicative of harvesting perch most likely 

during the spring spawning period using mass harvesting equipment such as nets or traps through 

the ice or with the employment of simple watercraft somewhat away from most shallow parts of 

the cove where juvenile perch (i.e., smaller than 20cm) would have been more abundant. 

Furthermore, they reason that the consistent size of the perch catch over the entire examined 

chronological interval implies the lack of fishing pressure or environmental change that would 

generate a decreasing perch length trend over time. 

It seems that this sound interpretation can be taken a few steps further. If watercraft was 

used at Little Sea, other evidence suggests that it had rather limited capacity to venture farther 

away from the quiet coves onto the deeper waters of the gulf or even onto the open Baikal. First, 

cold water open coast littoral (grayling and whitefish) and pelagic (omul‘) fishes are 

conspicuously rare at Ityrkhei, and second, camp sites at Sagan-Zaba and Bugul‘deika, both 

excavated recently by the BAP and both located in the open coast littoral zone of Lake Baikal, 

where lagoon fishes such as perch and roach would be rare anyway, yielded only very few fish 

remains. At both sites, the faunal assemblage of the Mesolithic, Neolithic and Bronze Age layers 

is dominated by seal bones (Losey & Nomokonova personal communication). Next, the 

consistent size of the perch catch at Ityrkhei not only implies the lack of human or environmental 

pressure on the resource but also, more specifically, that lacustrine fishing technology did not 

change much over this rather long time interval. It suggests further that fishing in the Little Sea 

was practiced using essentially the same techniques during the Mesolithic and MN (no formal 

cemeteries) as it was during the EN and LN–EBA (with formal cemeteries) periods. 

To what extent these preliminary findings about the nature of lacustrine fishing on Lake 

Baikal can be extrapolated over the riverine fishing elsewhere in the region is an open matter. It 

is tempting to suggest that we should see similar patterns on the Angara, Lena, Selenga and other 

rivers of the Baikal region. However, the fact that fishhooks are vastly less frequent, really a 

rarity, at LN–EBA cemeteries compared to the EN cemeteries in the Angara valley and South 

Baikal, may suggest that the riverine fishing, at least there, changed somewhat independently of 

the lake fishing. Fish bone assemblages from riverine settings are necessary to address this very 

important matter.  

In sum, the entire evidence available to date seems to suggest fishing of relatively low 

and steady intensity and minimal specialization on Lake Baikal over the entire period examined 

here and perhaps of somewhat higher intensity and specialization on the Angara where riverine 

fishing during the EN was likely quite different from that during the other periods. On the upper 

Lena and other rivers of the region, fishing during all involved periods was probably quite 

similar to what was happening on Lake Baikal but only archaeological fish remains from this 
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micro-region will be able to cast a better light on this pressing question. Finally, and 

unfortunately, we know essentially no such details about game hunting. 

 

Summary and Conclusion 

 

The work completed to date on the Cis-Baikal materials, leads to a revised assessment of 

the Middle Holocene hunter-gatherer adaptive strategies, which is most succinctly presented in 

Table 4. The new model emphasizes the cyclical nature of the long-term changes and recognizes 

similarities between the Early Neolithic and Late Neolithic–Bronze Age cultures in addition to 

the differences, which were at the centre of our attention earlier (Weber 1995; Weber et al. 2002, 

2003). With more data becoming available, the overall impression seems to be that change in 

Cis-Baikal was rapid rather than gradual. <Table 4 here> 

This revised view reveals a number of correlations between various cultural and 

environmental variables. In the first pattern, one that applies to all culture historical periods with 

formal cemeteries (EN, LN, and EBA), the spatial distributions of mortuary sites, open landscape 

(steppe or parkland), and good fisheries (riverine or lacustrine) are all correlated. In other words, 

mortuary sites concentrate not only in places where best fisheries exist, but also where open 

landscape would support sizable herbivore population. Table 5 lists the remaining associations 

emerging from this review. Viewed together, these patterns emphasize the most general 

observation emerging form this discussion—more specifically, the noticeable relationship 

between cultural characteristics and the biophysical environment of Cis-Baikal. <Table 5 here> 

That two or more variables are correlated with each other does not, of course, imply 

existence of causal relationships between them, however, such associations do suggest where to 

look for causal mechanisms. For example, the correlation between the poorer overall health, 

more extensive male travel and heavy labor of the EN groups from the Angara and South Baikal 

and greater reliance on fishing in these groups, does not mean that activities related to fishing 

resulted in the empirically observable distribution and prevalence of arthritis in EN males and 

females. Just the opposite, the direct responsibility for the documented pattern, more than likely, 

rests with hunting not fishing. Increase in population density along with the greater emphasis on 

fishing likely have led to smaller and more circumscribed hunting grounds close to camp sites 

along the riverine fisheries, thus resulting in depletion of game there and necessitating the search 

of new hunting territories. Consequently, it would have been not the fishing directly but the 

longer logistical hunting trips to less populated areas, the transport of the procured game back to 

river camps, and the accompanying division of labor by gender that would have to be viewed as 

the mechanism resulting in the observable distribution and prevalence of arthritis among the EN 

groups on the Angara and South Baikal. 

The patterns identified above have a few important consequences for our understanding 

of the Cis-Baikal‘s Middle Holocene hunter-gatherer prehistory as well as for directing future 

research. First, they suggest that environmental factors may have indeed played a decisive role 

here. Second, while terrestrial hunting in micro-regions featuring open steppe-forest vegetation 

was a necessary element of long-term economic stability for all Middle Holocene foragers, it was 

likely fishing that instigated the development of the more complex adaptations, particularly on 

the upper Angara and south Baikal during the Early Neolithic. Third, termination of the EN, LN, 

and EBA periods of hunter-gatherer complexity, or at least some of them, was likely related, in 

the first order, to the depletion of the game resources and, in the second order, to the overall 

socio-economic stress resulting from it rather than to the depletion of the aquatic food resources. 



 19 

And fourth, the observed correlations imply that in order to understand and explain the Middle 

Holocene culture change in Cis-Baikal it is necessary to examine not the interactions between the 

correlated variables alone but rather interactions between the variables from which those 

correlations result. The material reviewed here suggests that it is the natural environment, 

subsistence strategies (including technology), and demography that require such examination. 

While these three complex variables are definitely important driving forces in any 

hunting-gathering adaptation, it is not immediately apparent why their combined effect on 

Middle Holocene hunter-gatherers across entire Cis-Baikal would be one of marked cyclicity in 

socio-economic complexity of these groups, a pattern very well visible in the archaeological 

record. Perhaps a solution to this problem lies in the assessment of select characteristics of game 

hunting and fishing subsistence strategies as conditioned by the biophysical context of Cis-

Baikal. Table 6 demonstrates major differences, perhaps even contradictions or incompatibilities, 

between these two strategies with regard to several fundamental cultural attributes such as 

population size, organization of labour, and travel. The point to make is not one purporting that 

hunting and fishing cannot be integrated into one successful subsistence strategy, there are many 

ethnographic and archaeological examples attesting the opposite, but one stressing that the 

combination of these two strategies can be fragile, volatile, and vulnerable in the environment 

lacking suitable plant foods as a reliable source of alternative food in times of game shortage 

which is the case in the Baikal region (e.g., Turov n.d.). <Table 6 here> 

The identification of the natural environment, subsistence strategies, and demography as 

the focus of further research is, clearly, consistent with the research program of human ecology 

and Julian Steward‘s concept of culture core (e.g., 1955), according to which the natural 

environment and subsistence technology are considered the most important elements 

conditioning hunter-gatherer adaptive strategies. The human ecology program, particularly with 

regard to hunter-gatherers, has been replaced since the 1980s by the evolutionary and behavioral 

ecology, in which the main emphasis is on examination of the dynamic interactions between 

behavioral and environmental variables to elucidate spatio-temporal variability in foraging 

strategies and to reconstruct long-term patterns of culture change (e.g., Bettinger 1991; Kelly 

1995; Krebs & Davies 1981, 1991; O‘Brien 1996; O‘Brien & Lyman 2000; Pianka 1974; 

Shennan 2002, 2008; Smith & Winterhalder 1992; Stephens & Krebs 1986; Winterhalder & 

Smith 1981). The evolutionary approach, due to its explicit focus on the roles of individual 

actions and decisions as well as its ability to accommodate diverse variables and various time 

scales, from short through medium to long (i.e., the variable tempo of culture change), is 

obviously more promising and attractive to archaeology than the human ecology program which 

emphasizes homeostasis. 

Each of the factors mentioned above is a complex one with far-reaching consequences 

not only on how hunter-gatherer adaptations function but also on how they vary through time 

and space. Therefore, research into the variability in subsistence strategies and technology, food 

processing and storage, diet, migrations and transport, health and physical activities, and socio-

political differentiation will need to continue to facilitate identification of new patterns and 

verification of the ones already discerned. However, in order to understand the processes of 

hunter-gatherer culture change in Cis-Baikal from the evolutionary perspective, it will be useful 

to focus the explanatory efforts on the following matters: 

1. The mechanisms involved in the demographic cycles, i.e., changes in population size and 

density;  
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2. The nature of the various culture transmission mechanisms operating under such highly 

variable demographic conditions (e.g., Boyd & Richerson, 1985; Shennan, 2002); 

3. The impact of the culture transmission mechanisms on a range of cultural attributes (e.g., 

socio-political differentiation, development of mortuary traditions, or pressure on 

resources); 

4. Resilience of the terrestrial and aquatic food resources to human exploitation and climate 

shifts in the context of the spatio-temporal variability in size and density of the human 

population. 

 

Clearly, this complex task will have to be undertaken in a separate study.  

 



 1 

Bibliography 

 

Bailey, H.P., 1960. A method of determining the warmth and temperateness of climate. 

Geografiska Annaler, 42(1), pp.1–16. 

Bazaliiskii, V.I., 2003. The neolithic of the Baikal region on the basis of mortuary materials. In: 

A.W. Weber & H.G. McKenzie, eds. 2003. Prehistoric foragers of the Cis-Baikal, Siberia. 

Edmonton: Canadian Circumpolar Press, Edmonton, pp.37-50. 

Bazaliiskii, V.I., 2005. K probleme kul’turno-khronologicheskikh osobennostei pogrebal’nykh 

komplesov epokhi pozdnego mezolita. In: A.V. Kharinskii, ed. 2005. Sotsiogenez v severnoi 

Azii, Vol. 1. Irkutsk: Irkutskii tekhnicheskii universitet, pp. 35–42. 

Bazaliiskii, V.I., 2006. "Neordinarnye" pogrebeniia v pozdnem mezolite-rannem neolite 

Baikal'skoi Sibiri [Unusual Late Mesolithic–Early Neolithic burials in the Baikal region of 

Siberia]. Problemy arkheologii, etnografii, antropologii Sibiri i sopredel'nykh territorii, 12(1), 

pp. 17–21. 
 

Bazaliiskii, V.I., 2010. Mesolithic and Neolithic mortuary complexes in the Baikal region of 

Siberia. In: A.W. Weber, M.A. Katzenberg & T. Schurr, eds., 2009. Prehistoric hunter-gatherers 

of the Baikal region, Siberia: bioarchaeological studies of past lifeways. Philadelphia: 

University of Pennsylvania Museum of Archaeology and Anthropology, pp. 51–86. 

Bazaliiskii, V.I. et al., 2006. Ranneneoliticheskii kompleks pogrebenii mogil'nika Shamanka II 

(po materialam raskopok 1998–2003 g.) [The Early Neolithic burial complex at the Shamanka II 

cemetery (1998–2003 excavation season materials)]. Izvestiia Laboratorii drevnikh tekhnologii 

(Irkutsk GTU), 4, pp. 80–104. 

Bazaliiskii, V.I. & Ineshin, E.M., 1995. Molgil'nik epokhi rannego neolita na severe verkhnei 

Leny. In: A.P. Derevianko & E.E. Larichev, eds. 1995. Obozrenie1993. Novosibirsk: Institut 

arkheologii i etnografii SO RAN, pp. 190–2. 

Bazaliiskiy, V.I. & Savelyev, N.A., 2003. The wolf of Baikal: the "Lokomotiv" Early Neolithic 

cemetery in Siberia (Russia). Antiquity, 77, pp.20–30. 

Bazaliiskii,V.I. & Weber, A.W., 2004. Pogrebal'nye kompleksy epokhi rannego neolita na 

mogil'nike Shamanka II. Problemy arkheologii, etnografii, antropologii Sibiri i sopredel'nykh 

territorii, 2, pp.33–40.  

Bazaliiskii, V.I. & Weber, A.W., 2006. Raskopki mogil'nika Shamanka II v 2006 g [Excavations 

of the Shamanka II cemetery in 2006]. Problemy arkheologii, ethografii, antropologii Sibiri i 

sopredel'nykh territorii: Mat-ly God, 12(1), pp.11-16. 

Bettinger, R.L., 1991. Hunter-gatherers: archaeological and evolutionary theory. New York: 

Plenum Press.  

Binford, L.R., 1990. Mobility, housing, and environment: a comparative study. Journal of 

Anthropological Research, 46, pp.119–52. 

Bibliography



 2 

Binford, L.R., 2001. Constructing frames of reference: an analytical method for archaeological 

theory building using ethnographic and environmental data sets. Berkeley: University of 

California Press.  

Boyd, R. & Richerson, P. J., 1985. Culture and the evolutionary process. Chicago: University of 

Chicago Press.  

Dietler, M. & Hayden, B., 2001. Feasts: archaeological and ethnographic perspectives on food, 

politics, and power. Washington: Smithsonian Institution Press. 

Gerasimov, M.M. & Chernykh, E.N., 1975. Raskopki fofanovskogo mogil'nika v 1959 g. In: 

Mandel'shtam, ed. 1975. Pervobytnaia arkheologiia Sibiri. Leningrad: Nauka, pp.23-48. 

Gerasimova, M.M., 1992. Cherepa iz Fofanovskogo mogil'nika (r. Oka, Selenga). In: V. M. 

Masson, ed. 1992. Drevnosti Baikala. Irkutsk: Irkutskii gosudarstvennyi unversitet, pp.97–111. 

Goriunova, O.I., 1997. Serovskie pogrebeniia Priol'khon'ia. Novosibirsk: Institut arkheologii i 

etnografii SO RAN. 

Goriunova, O.I. & Khlobystin, L.P., 1992. Datirovka kompleksov poselenii i pogrebenii bukhty 

Ulan-Khada. In: V.M. Masson, ed. 1992. Drevnosti Baikala. Irkutsk: Irkutskii gosudarstvennyi 

unversitet, pp.41–56. 

Goriunova O.I., Novikov, A.G. & Mamonova, N.N., 1998. Zakhoroneniia bronzovogo veka 

mogil'nika Sarminskii Mys na Baikale. Gumanitarnye Nauki Sibiri, 3, pp.13–19. 

Goriunova, O.I., Novikov, A.G., Ziablin, L.P. & Smotrova, V.I., 2004. Drevnie pogrebeniia 

mogil’nika Uliarba na Baikale. Novosibirsk: Institut arkheologii i etnografii SO RAN. 

Haverkort, C.M. et al., 2008. Hunter-gatherer mobility strategies and resource use based on 

strontium isotope (
87

Sr/
86

Sr) analysis: a case study from Middle Holocene Lake Baikal, Siberia. 

Journal of Archaeological Science, 35, pp.1265–1280. 

Haverkort, C.M., Bazaliiskii, V.I., Savel'ev, N.A., 2010. Identifying hunter-gatherer mobility 

patterns using Strontium isotopes. In: A.W. Weber, M.A. Katzenberg & T. Schurr, eds., 2009. 

Prehistoric hunter-gatherers of the Baikal region, Siberia: bioarchaeological studies of past 

lifeways. Philadelphia: University of Pennsylvania Museum of Archaeology and Anthropology, 

pp. 217–242. 

Hayden, B., 2001. Richman, poorman, beggarman, chief: the dynamics of social inequality. In: 

G.M. Feinman & T. D. Price, eds. 2001. Archaeology at the millennium: a sourcebook. New 

York: Kluwer Academic/Plenum Publishers, pp. 231–272. 

Katzenberg, M.A. et al., 2010. Diet reconstruction and stable isotope ecology in the Lake Baikal 

region. In: A.W. Weber, M.A. Katzenberg & T. Schurr, eds., 2009. Prehistoric hunter-gatherers 

of the Baikal region, Siberia: bioarchaeological studies of past lifeways. Philadelphia: 

University of Pennsylvania Museum of Archaeology and Anthropology, pp. 175–192. 



 3 

Katzenberg, M. A., Goriunova, O.I. & Weber, A.W., 2009. Paleodiet reconstruction of Early 

Bronze Age Siberians from the site of Khuzhir-Nuge XIV, Lake Baikal. Journal of 

Archaeological Science, 36, pp.663–674. 

Katzenberg, M.A. & Weber, A.W., 1999. Stable isotope ecology and paleodiet in the Lake 

Baikal region of Siberia. Journal of Archaeological Science, 26(6), pp.651–659. 

Kelly, R.L., 1995. The foraging spectrum: diversity in hunter-gatherer lifeways. Washington: 

Smithsonian Institution Press. 

Kharinskii, A.V. & Sosnovskaia, N.S., 2000. Mogil'nik bronzovogo veka Khadarta IV. 

Baikal'skaia Sibir' v drevnosti, 2(2), pp.66–100. 

Konopatskii, A.K., 1982. Drevnie kul'tury Baikala (o. Ol'khon). Novosibirsk: Nauka. 

Kozhov, M.M., 1950. Presnye vody Vostochnoi Sibiri (bassein Baikala, Angary, Vitima, 

verkhnego techenia Leny i Nizhnei Tunguski). Irkutsk: Irkutskoe oblastnoe gosudarstvennoe 

izdatel’stvo. 

Krebs, J.R. & Davies, N.B., 1981. An introduction to behavioural ecology. Oxford: Blackwell. 

Krebs, J.R. & Davies, N.B., eds., 1991. Behavioural ecology: an evolutionary approach. 3
rd

 ed. 

Oxford: Blackwell. 

Lam, Y. M., 1994. Isotopic evidence for change in dietary patterns during the Baikal Neolithic. 

Current Anthropology, 35(2), pp.185–190. 

Lieverse, A.R., 2005. Bioarchaeology of the Cis-Baikal: biological indicators of Mid-Holocene 

hunter-gatherer adaptation and cultural change. Ph. D. Ithaca: Cornell University. 

Lieverse, A.R., 2010. Health and behavior in the mid-Holocene Cis-Baikal: biological indicators 

of hunter-gatherer adaptation and cultural change. In: A.W. Weber, M.A. Katzenberg & T. 

Schurr, eds., 2009. Prehistoric hunter-gatherers of the Baikal region, Siberia: bioarchaeological 

studies of past lifeways. Philadelphia: University of Pennsylvania Museum of Archaeology and 

Anthropology, pp. 135–174. 

Lieverse, A.R, et al., 2007. Osteoarthritis in Siberia’s Cis-Baikal: skeletal indicators of hunter-

gatherer adaptation and cultural change. American Journal of Physical Anthropology, 132, pp.1–

16. 

Lieverse, A.R., Weber, A.W. & Goriunova, O.I., 2006. Human taphonomy at Khuzhir-Nuge 

XIV, Siberia: a new method for documenting skeletal condition. Journal of Archaeological 

Science, 33(8), pp.1141–1151. 

Link, D.W., 1996. Hunter-gatherer demography and health in the Cis-Baikal Neolithic. Ph. D. 

Chicago: University of Chicago. 



 4 

Link, D.W., 1999. Boreal forest hunter-gatherer demography and health during the Middle 

Holocene of the Cis-Baikal, Siberia. Arctic Anthropology, 36(1-2), pp.51–72. 

Losey R.J., Nomokonova, T. & Goriunova, O.I., 2008. Fishing ancient Lake Baikal, Siberia: 

inferences from the reconstruction of harvested perch (Perca fluviatilis) size. Journal of 

Archaeological Science, 35, pp.577–590. 

Mamonova, N.N., 1973. K voprosu o drevnem naselenii Priangar'ia po paleoantropologicheskim 

dannym. In: A.P. Smirnov, ed., 1973. Problemy arkheologii Urala i Sibiri. Moskva: Nauka, 

pp.18–28. 

Mamonova, N.N., 1980. Drevnee naselenie Angary i Leny v serovskoe vremia po dannym 

antropologii. In: A.P. Okladnikov & V.P. Alekseev, eds., 1980. Paleontropologiia Sibiri. 

Moskva: Nauka, pp.64–88. 

Mamonova, N.N., 1983. K voprosu o mezhgrupovykh razlichiiakh v neolite Pribaikal'ia. Voprosy 

Antropologii, 1, pp.88–103. 

Mamonova, N.N. & Sulerzhitskii, L.D., 1989. Opyt datirovaniia po 
14

C pogrebenii Pribaikal'ia 

epokhi golotsena. Sovetskaia Arkheologiia, 1, pp.19–32. 

McKenzie, H.G., 2006. Mortuary variability among Middle Holocene hunter-gatherers in the 

Lake Baikal Region of Siberia, Russia. Ph. D. Edmonton: University of Alberta. 

McKenzie, H.G., 2010. Variability in Bronze Age (~5200–4000 Cal BP) mortuary practices in 

the Little Sea microregion, Cis-Baikal. In: A.W. Weber, M.A. Katzenberg & T. Schurr, eds., 

2009. Prehistoric hunter-gatherers of the Baikal region, Siberia: bioarchaeological studies of 

past lifeways. Philadelphia: University of Pennsylvania Museum of Archaeology and 

Anthropology, pp. 87–106. 

Mooder, K.P. et al., 2005. Matrilineal affinities and prehistoric siberian mortuary practices: a 

case study from neolithic Lake Baikal. Journal of Archaeological Science, 32, pp.619–34. 

Mooder, K.P. et al., 2007. Population affinities of Neolithic Siberians: a snapshot from 

prehistoric Lake Baikal. American Journal of Physical Anthropology, 129, pp.349–361. 

Mooder, K.P. et al., 2010. Uncovering the genetic landscape of prehistoric Cis-Baikal. In A.W. 

Weber, M.A. Katzenberg & T.G. Schurr, eds., 2009. Prehistoric hunter-gatherers of the Baikal 

Region, Siberia: bioarchaeological studies of past life ways. Philadelphia: University of 

Pennsylvania Museum of Archaeology and Anthropology, pp. 107–120. 

Mooder, K.P., Schurr, T.G., Bamforth, F. & Bazaliiskii, V., 2003. Mitochondrial DNA and 

archeology: the genetic characterization of prehistoric Siberian hunter-gatherers. In: A.W. Weber 

& H.G. McKenzie, eds., 2003. Prehistoric foragers of the Cis-Baikal, Siberia: proceedings from 

the first conference of the Baikal Archaeology Project. Edmonton: Canadian Circumpolar 

Institute Press, pp.187-96. 



 5 

Naumova, O.Yu. et al., 1997. Molecular genetic characteristics of the Neolithic population of the 

Baikal Region: RFLP of the ancient mtDNA from skeletal remains found in the Ust-Ida I burial 

ground. Russian Journal of Genetics, 33, pp.1215–21. 

Naumova, O.Yu., & Rychkov, S.Yu., 1998. Siberian population of the New Stone Age: mtDNA 

haplotype diversity in the ancient population from the Ust’-Ida I burial ground, dated 4020-3210 

BC by 
14

C. Anthropologischer Anzeiger, 56, pp.16. 

Nomokonova, T.Yu., Losey, R.J. & Goriunova, O.I., 2006. Predvaritel'nyi analiz 

faunisticheskikh materialov s mnogosloinoi stoianki Ityrkhei (Maloe More, ozero Baikal) 

[Preliminary analysis of faunal remains from the multilayered habitation site Ityrkhei (Little Sea, 

Lake Baikal)]. Izvestiia Laboratorii Drevnikh Tekhnologii 4, pp.166–177. 

Nomokonova, T.Yu., Losey, R.J., & Goriunova, O.I., 2009a. Rekonstruktsiia rybnogo promysla 

na ozere Baikal (analiz ikhtiofauny so stoianki Ityrkhei) [Reconstruction of fish procurement on 

Lake Baikal (analysis of ichtyofauna from Ityrkhei site]. Rossiiskaia Arkheologiia, 3, pp.12–21. 

Nomokonova, T.Iu., Losey, R.J. & Goriunova, O.I., 2009b. Prehistoric fishing on Lake Baikal 

Siberia: analyses of faunal remains from Ityrkhei Cove. Saarbrücken: VDM Verlag. 

O’Brien, M.J., 1996. Evolutionary archaeology: theory and application. Salt Lake City: 

University of Utah Press. 

O'Brien, M.J. & Lyman, R.L., 2000. Applying evolutionary archaeology. New York: Kluwer 

Academic. 

Okladnikov, A.P., 1950. Neolit i bronzovyi vek Pribaikal'ia (chast' I i II): materialy i 

issledovaniia po arkheologii SSSR, Vol. 18. Moskva: Izdatel'stvo Akademii nauk SSSR. 

Okladnikov, A.P., 1955. Neolit i bronzovyi vek Pribaikal'ia (chast' III): materialy i issledovaniia 

po arkheologii SSSR, Vol. 43. Moskva: Izdatel'stvo Akademii nauk SSSR. 

Okladnikov, A.P., 1974. Neoliticheskie pamiatniki Angary (ot Shchukino do Bureti). 

Novosibirsk: Nauka. 

Okladnikov, A.P., 1975. Neoliticheskie pamiatniki Srednei Angary (ot ust'ia r. Beloi do Ust'-

Udy). Novosibirsk: Nauka. 

Okladnikov, A.P., 1976. Neoliticheskie pamiatniki Nizhnei Angary (ot Serovo do Bratska). 

Novosibirsk: Nauka. 

Okladnikov, A.P., 1978. Verkholenskii mogil'nik – pamiatnik drevnei kul'tury narodov Sibiri. 

Novosibirsk: Nauka. 

Pianka, E.R., 1974. Evolutionary ecology. New York: Harper & Row. 

Price, T.D. & Brown J.A., eds., 1985. Prehistoric hunter-gatherers: the emergence of cultural 

complexity. Orlando: Academic. 



 6 

Price, T. D. & Feinman, G.M., eds., 1995. Foundations of social inequality. New York : Plenum 

Press. 

Shennan, S.J., 2002. Genes, memes and human history: darwinian archaeology and cultural 

evolution. London: Thames and Hudson. 

Shennan, S.J., 2008. Evolution in archaeology. Annual Reviews in Anthropology, 37, pp.75–91.  

Smith, E.A. & Winterhalder, B., eds., 1992. Evolutionary ecology and human behaviour. New 

York: Aldeine de Gruyter. 

Stephens, D.W. & Krebs, J.R., 1986. Foraging theory. Princeton: Princeton University Press. 

Steward, J.H., 1955. Theory of culture change. Urbana: University of Illinois Press. 

Stock, J. et al., 2010. Skeletal morphology, climatic adaptation and habitual behavior among the 

mid-Holocene populations of the Cis-Baikal, relative to other hunter-gatherers. In: A.W. Weber, 

M.A. Katzenberg & T. Schurr, eds., 2009. Prehistoric hunter-gatherers of the Baikal region, 

Siberia: bioarchaeological studies of past lifeways. Philadelphia: University of Pennsylvania 

Museum of Archaeology and Anthropology. pp. 193–216. 

Thomson, T., 2006. MtDNA characterization of the Early Neolithic population from the 

Shamanka II cemetery on Lake Baikal, Siberia. M. A. Edmonton:University of Alberta. 

Tiutrin, A.A. & Bazaliiskii, V.I., 1996. Mogil’nik v ust’e reki Idy v doline Angary. In: Anon, ed. 

1996. Akheologiia i etnologiia Sibiri in Dal’nego Vostoka, Vol. 1. Irkutsk: Irkutskii 

gosudarstvennyi unversitet, pp.85–90. 

Turkin, G.V., & Kharinskii, A.V., 2004. Mogil'nik Shamanka II: K voprosu o khronologii i 

kul'turnoi prinadlezhnosti pogrebal'nykh kompleksov neolita–bronzovogo veka na iuzhnom 

Baikale. Izvestiia Laboratorii drevnikh tekhnologii Irkutskogo gosudarstvennogo tekhnicheskogo 

universiteta, 2, pp.124–58. 

Turov, M.G., n.d. Khoziaistvo Evenkov taezhnoi zony Srednei Sibiri v kontse XIX – nachale XX 

v. (printsipy osvoeniia ugodii) [Economy of the Evenki of the Central Siberia taiga at the turn of 

the 19
th

 and 20
th

 centuries (principles of land use)]. Irkutsk: Izdatel’stvo Irkutskogo universiteta. 

Vetrov, V.M., Berdnikova, N.E., Altukhov, V.V. & Frolov, A.V., 1995. Makrushinskii 

mogil'nik: ranneneoliticheskii kompleks. In: Anon, eds., 1995. Baikal'skaia Sibir' v drevnosti. 

Irkutsk: Irkutskii gosudarstvennyi universitet, pp.112–32. 

Weber, A.W., 1994. Social evolution among Neolithic and Early Bronze Age foragers in the 

Lake Baikal Region: new light on old models. Arctic Anthropology, 31(2), pp.1–15. 

Weber, A.W., 1995. The Neolithic and Early Bronze Age of the Lake Baikal region, Siberia: a 

review of recent research. Journal of World Prehistory, 9, pp. 99–165. 



 7 

Weber, A.W., 2003. Bio-geographic profile of the Lake Baikal Region. In: A.W. Weber & H.G. 

McKenzie, eds. 2003. Prehistoric foragers of the Cis-Baikal, Siberia. Edmonton: Canadian 

Circumpolar Institute Press, University of Alberta, pp.53–76. 

Weber, A.W. et al., 2006. Radiocarbon dates from Neolithic and Bronze Age hunter-gatherer 

cemeteries in the Cis-Baikal region of Siberia. Radiocarbon, 48(3), pp.1–40. 

Weber, A.W., & Bazaliiskii, V.I., 1996. Mortuary practices and social relations among the 

Neolithic foragers of the Angara and Lake Baikal Region: retrospection and prospection. In: 

D.A. Meyer, P.C. Dawson & D.T. Hanna, eds., 1996. Debating Complexity: Proceedings of the 

26th Annual Conference of the Archaeological Association of the University of Calgary. 

Calgary: University of Calgary, pp.97–103. 

Weber, A.W., Creaser, R., Goriunova, O.I. & Haverkort, C.M., 2003. Strontium isotope tracers 

in enamel of permanent human molars provide new insights into prehistoric hunter-gatherer 

procurement and mobility patterns: a pilot study of a Middle Holocene group from Cis-Baikal. 

In: A. Weber & H. McKenzie, eds., 2003. Prehistoric Foragers of the Cis-Baikal, Siberia. 

Edmonton: Canadian Circumpolar Institute Press, pp.133–153. 

Weber, A.W., & Goriunova, O.I., 2005. Khronologiia mogil’nika Kurma XI (ozero Baikal) po 

arkheologicheskim in radiouglerodnym dannym. Izvestiia Laboratorii drevnikh tekhnologii 

Irkutskogo gosudarstvennogo tekhnicheskogo universiteta, 3, pp.186–90. 

Weber, A.W., & Goriunova, O.I., (in press) Hunter-gatherer migrations, mobility and social 

relations: a case study from the Bronze Age Baikal region, Siberia. In: A.W. Weber & M. 

Zvelebil, eds., (in press) Bioarchaeology of individual life histories. Oxford: Archaeopress, 

British Archaeological Reports, International Series. 

Weber, A.W., Goriunova, O.I. & McKenzie, H.G., eds., 2008. Khuzhir-Nuge XIV, a Middle 

Holocene hunter-gatherer cemetery on Lake Baikal, Siberia: archaeological materials. 

Edmonton: Canadian Circumpolar Institute Press. 

Weber, A.W., Katzenberg, M.A. & Goriunova, O.I., eds., 2007. Khuxhir-Nuge XIV, a Middle 

Holocene hunter-gatherer cemetery on Lake Baikal, Siberia: osteological materials. Edmonton: 

Canadian Circumpolar Institute Press. 

Weber, A.W., Katzenberg, M.A. & Schurr, T.G., eds., 2010a. Prehistoric hunter-gatherers of the 

Baikal region, Siberia: bioarchaeological studies of past life ways. Philadelphia: University of 

Pennsylvania Museum of Archaeology and Anthropology. 

Weber, A.W., Konopatskii, A.K. & Goriunova, O.I., 1993. Neolithic seal hunting on Lake 

Baikal: methodology and preliminary results of the analysis of canine sections. Journal of 

Archaeological Science, 20, pp.629–644. 

Weber, A.W., Link, D.W., Goriunova, O.I. & Konopatskii, A.K., 1998. Patterns of prehistoric 

procurement of seal at Lake Baikal: a zooarchaeological contribution to the study of past 

foraging economies in Siberia. Journal of Archaeological Science, 25, pp.215–227. 



 8 

Weber, A.W., Link, D. & Katzenberg, A.M., 2002. Hunter-gatherer culture change and 

continuity in the Middle Holocene of the Cis-Baikal, Siberia. Journal of Anthropological 

Archaeology, 21, pp.230–299. 

Weber, A.W., McKenzie, H.G., Beukens, R. 2010b. Radiocarbon dating of Middle Holocene 

culture history in the Cis-Baikal. In: A.W. Weber, M.A. Katzenberg & T. Schurr, eds., 2009. 

Prehistoric hunter-gatherers of the Baikal region, Siberia: bioarchaeological studies of past 

lifeways. Philadelphia: University of Pennsylvania Museum of Archaeology and Anthropology, 

pp. 27–50. 

Weber, A.W., McKenzie, H.G., Beukens, R. & Goriunova, O.I., 2005. Evaluation of radiocarbon 

dates from the Middle Holocene hunter-gatherer cemetery Khuzhir-Nuge XIV, Lake Baikal, 

Siberia. Journal of Archaeological Science, 32, pp.1481–1500. 

White, D., 2006. Holocene climate and culture change in the Lake Baikal region, Russia. Ph. D. 

Edmonton: University of Alberta. 

White, D. & Bush, A.B.G., 2010. Holocene climate, environmental variability and Neolithic 

biocultural discontinuity in the Lake Baikal region. In: A.W. Weber, M.A. Katzenberg & T. 

Schurr, eds., 2009. Prehistoric hunter-gatherers of the Baikal region, Siberia: bioarchaeological 

studies of past lifeways. Philadelphia: University of Pennsylvania Museum of Archaeology and 

Anthropology, pp. 1–26. 

Winterhalder, B. & Smith, E.A., 1981. Hunter-gatherer foraging strategies: ethnographic and 

archaeological analyses. Chicago: University of Chicago Press. 

Winterhalder, B. & Smith, E.A., 2000. Analyzing adaptive strategies: human behavioral 

archaeology at twenty-five. Evolutionary Anthropology, 9, pp.51–72. 

Woodburn, J., 1980. Hunter-gatherers today and reconstruction of the past. In: E. Gellner, ed., 

1980. Soviet and Western Anthropology. London: Duckworth, pp. 95–117. 

 

 



 

Captions 

 

Figure 1. Map of the study area, location of all known Middle Holocene cemeteries. 

 

No. Cemetery name No. Cemetery name No. Cemetery name 

1 Shchukino 52 Verkhneseredkino 103 Ust’-Tutra 

2 Bol’shaia Mezhovka 53 Nizhneseredkino 104 Zhigalovo 

3 Ershi 54 Zaimka 105 Tikhoe Pleso 

4 Kuz’mikha 55 Ust’-Osa 106 Ust’-Ilga 

5 Malaia Razvodnaia 56 Ostrov Osinskii 107 Niashenskii Perekat 

6 Lesikha 57 Shivera 108 Turuka 

7 Glazkovo 58 Riutino 109 Zakuta 

8 Lokomotiv 59 Ust’-Uda 110 Podymakhino 

9 Pereselencheskii Punkt 60 Serovo 111 Kirensk 

10 Reka Kaia 61 Anosovo 112 Typta 

11 Pad’ Ushkanka 62 Igirma I 113 Fofanovo 

12 Pad’ Sukhovskaia 63 Igirma II 114 Khotoruk 

13 Strel’bishche 64 Rasputino 115 Ulan-Khada II 

14 Kitoi 65 Balinskaia 116 Ulan-Khada III 

15 Usole 66 Moka 117 Ulan-Khada IV 

16 Kalashikha 67 Rechka Kezhemka 118 Ulan-Khada V 

17 Ostrov Rodion 68 Zaiarsk 119 Ulan-Khada VI 

18 Shumilikha 69 Bol’shaia Mamyr’ 120 Sagan-Nuge 

19 Ust’-Belaia 70 Malaia Mamyr’ 121 Shide I 

20 Ponomarevo 71 Rechka Luchikha 122 Sarminskii Mys 

21 Balushkina 72 Isakovo 123 Uliarba 

22 Buret’ 73 Monastyrskii Kamen’ 124 Kulgana 

23 Verkhniaia Buret’ 74 Bratskii Kamen’ 125 Khuzhir-Nuge VI 

24 Sukhaia Pad’ I 75 Shamanka 126 Elga III 

25 Sukhaia Pad’ II 76 Abakshino 127 Khalurinskii Mys 

26 Pad’ Chastye 77 Ostrov Fedorovskii 128 Shrakshura II 

27 Pad’ Lenkovka 78 Tushama 129 Shamanskii Mys 

28 Ust’-Dolgaia 79 Karapchanka 130 Kharansa I 

29 Pad’ Sviataia 80 Ostrov Zhiloi 131 Kharansin I 

30 Pad’ Kalashnikova 81 Manzurka 132 Budun 

31 Pad’ Makhonkina 82 Ulus Khalskii 133 Ust’-Ilir 

32 Sobachii Log 83 Khabsagai 134 Rechka Kezhma 

33 Semenovo 84 Makrushino 135 Educhanka 

34 Itsygun 85 Iushino 136 Ust’-Toisuk 

35 Kamenka Ostrog 86 Belousovo 137 Elgen 

36 Ust’-Ida I 87 Staryi Kachug 138 Kurma XI 

37 Podostrozhnoe 88 Zvezdochka 139 Ilimsk 

38 Kirpichnyi Sarai 89 Popovskii Lug 140 Shestakovo 

39 Gorodishche 90 Rytvinka 141 Khuzhir-Nuge XIV 

40 Gorodishche II 91 Makarovo 142 Shamanka II 

41 Pad’ Ugolnik 92 Shishkino 143 Kurma XIX 

42 Garankin Log 93 Silinskaia 144 Bol’shaia Mezhovka 2 

43 Pad’ Nokhoi 94 Nikol’skii Mys 145 Tutura 

Captions



 

44 Pad’ Khinskaia 95 Nikolskii Grot 146 Zhigalovo Aeroport 

45 Churinskii Lozhok 96 Verkholensk 147 Khonkoiskoe ozero I 

46 Pad’ Glubokaia 97 Ust’-Talma 148 Khadarta IV 

47 Gudaev Log 98 Obkhoi 149 Borki 

48 Selo Kazache 99 Ust’-Iamnaia 150 Stepnoe Kartukhai 

49 Bumazhkino 100 Korkino 151 Sokhter IX 

50 Golomyska 101 Zapleskino 

  51 Evseevo 102 Vorob’evo 

   

Figure 2. Map of the study area, location of known Middle Holocene campsites. 

 

Table 1. Culture history model of middle Holocene Cis-Baikal (after Weber et al. 2009). 

Table 2. Cis-Baikal fish resources (after Kozhov 1950). 

Table 3. Distribution of middle Holocene mortuary sites in Cis-Baikal (results of the recent 

excavations at the Shamanka II Early Neolithic cemetery are not included). 

Table 4. Overview of Middle Holocene hunter-gatherer cultural patterns in Cis-Baikal. 

Table 5. Correlation patterns between various cultural and environmental variables for Middle 

Holocene hunter-gatherers in Cis-Baikal. 

Table 6. Comparison of hunting and fishing adaptive strategies for Cis-Baikal. 
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Table 1 

Period Mortuary tradition 
Angara, S. Baikal 

cal BP 

Upper Lena 

cal BP 

Little Sea 

cal BP 

Late Mesolithic Lack of archaeologically 

visible mortuary sites 

8800–8000 8800–8000 8800–8000 

Early Neolithic Kitoi and other 
 

8000–7000/6800 8000–7200 8000–7200 

Middle Neolithic Lack of archaeologically 

visible mortuary sites 

7000/6800–6000/5800 7200–6000/5800 7000/6800–6000/5800 

Late Neolithic Isakovo, Serovo 

Tightly flexed 

6000/5800–5200 6000/5800–5200/5000 6000/5800–5200/5000 

Early Bronze Age Glazkovo,  

Tightly flexed 

5200/5000–4000 5200/5000–3400 5200/5000–4000 

 

Table 1



Table 2 

 

Angara (from Baikal to Ilim, 991km) 
Lena (source to Vitim, 

1300 km) 

Section 1 (Baikal–Irkut, 71 km) 2816 kg/km/year 

228 kg/km/year Section 2 (Irkut–Bratsk, 680 km) 735 kg/km/year 

Section 3 (Bratsk–Ilim, 240 km) 2916 kg/km/year 

 

Table 2



Table 3 

 

Period Category Micro-region 

    Angara U. Lena Little Sea S. Baikal Total 

Mesolithic Cemeteries 3 1   4 

  Graves 3 1   4 

  Individuals 1 2   3 

Early Neolithic Cemeteries 13 8 5 2 28 

  Graves 143 25 18 72 258 

  Individuals 194 19 19 142 374 

Late Neolithic Cemeteries 27 11 11  49 

  Graves 110 42 40  192 

  Individuals 127 49 51  227 

Neolithic Cemeteries 9  2  11 

  Graves 10  2  12 

  Individuals 10  4  14 

Early Bronze Age Cemeteries 54 21 15 2 92 

  Graves 197 91 189 39 516 

  Individuals 204 58 203 43 508 

Total Cemeteries 106 41 33 4 184 

  Graves 463 159 249 111 982 

  Individuals 536 128 277 185 1126 

 

Table 3



Table 4. 

 

Period Cultural pattern 

Late Mesolithic 

8800–8000 BP 

No cemeteries, hunting, some fishing and sealing, small, dispersed, and 

mobile population, limited social differentiation. 

Early Neolithic 

8000–6800 BP 

Cemeteries, hunting, fishing and sealing, large and unevenly distributed 

population, physical and physiological stress, differential mobility, 

substantial social differentiation. 

Middle Neolithic 

6800–5800 BP 

No cemeteries, hunting, some fishing and sealing, small, dispersed, and 

mobile population, limited social differentiation. 

Late Neolithic 

5800–5200 BP 

Cemeteries, hunting, fishing and sealing, larger and evenly distributed 

population genetically different from EN, moderate physical and 

physiological stress, moderate mobility and social differentiation. 

Early Bronze Age 

5200–4000 BP 

Cemeteries, hunting, fishing and sealing, large and evenly distributed 

population genetically continuous with LN, moderate physical and 

physiological stress, moderate mobility and social differentiation. 

 

Table 4



Table 5. 

 

Period Correlated variables 

Late Mesolithic 

8800–8000 BP 
 Lack of data. 

Early Neolithic 

8000–6800 BP 
 Uneven distribution of fish resources with regard to species diversity, 

abundance, accessibility, and seasonality; uneven distribution of the 

human population; cultural heterogeneity.  

 Poorer overall community health; more extensive male travel and heavier 

workloads; higher reliance on fishing. 

Middle Neolithic 

6800–5800 BP 
 Lack of data. 

Late Neolithic to 

Early Bronze Age 

5800–4000 BP 

 More even distribution of terrestrial game (herbivores); more even 

distribution of the human population; cultural homogeneity. 

 Better overall community health; lesser travel and workloads and more 

equitable distribution of labor between males and females; higher reliance 

on game hunting. 

 

Table 5



Table 6. 

 

Attribute Hunting Fishing 

Resource type  K-selected  R-Selected  

Resource resistance to depletion  Low  High  

Forager residential mobility  Higher  Lower  

Forager logistical mobility  Lower  Higher  

Forager annual range  Larger  Smaller  

Forager labour needs  Extensive  Intensive  

Forager optimal group size  Smaller  Larger  

 

Table 6




