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1 Summary   

1 Project Summary 
 

The Natural Environment Research Council’s (NERC) research programme 

Environmental Factors in the Chronology of Human Evolution and Dispersal 

(EFCHED) aims to investigate whether climate change was responsible for human 

evolution.  This project that is one of ten funded by NERC under the EFCHED 

initiative is entitled Neanderthal climate preferences and tolerances: the need for a 

better chronology.  This series of linked reports detail the field investigations 

undertaken in the summer of 2004 ahead of laboratory analyses of the recovered 

samples.  They draw together the available data from field observations and previous 

published studies to provide a record of our knowledge prior to the sedimentary and 

chronological studies that will commence from the fall of 2004. 

The aim of our project is to investigate whether the present chronological data 

for late Mousterian sites in Europe are biasing our perception of Neanderthal 

populations by making them appear more-cold adapted than the incoming 

anatomically modern humans. We have focused our attention on the part of the 

Neanderthal world that experienced the most continental climatic environments - 

namely, European Russia north and east of the Black Sea – for it is in such a region 

that the environmental preferences will be most discernible.  By applying a range of 

cross-validated non-14C chronological methodologies (luminescence, tephra 

chronology, palaeomagnetic intensity, and Ar-Ar) to late Middle Palaeolithic, and to a 

lesser extent early Upper Palaeolithic, assemblages we aim to identify spatial and 

temporal patterning which, when correlated with local environmental proxies and 

wider climate data, should permit a better understanding of Neanderthal climatic 

tolerances. 

The information contained in these reports provides the basis by which we 

have begun to prioritise the laboratory analyses.  The key elements that must be taken 

into account in any such prioritisation may be found in the name EFCHED, namely 

‘environmental factors’ (climate proxy data – in our case information from previous 

or ongoing studies concerning the pollen, fauna and sedimentology of the layers we 

have sampled), ‘chronology’ (i.e. suitability of samples to the dating methods that we 

intend to apply), ‘human evolution’ (the presence of either direct human skeletal 

remains or, more commonly, typologically diagnostic humanly-worked material – 
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1 Summary   

typically lithic tool assemblages), and ‘dispersal’ (in our case the requirement to 

include sites from a number of separate geographical regions).  Provided we base our 

decisions on criteria that take account of these factors then we will be fulfilling the 

aims of the funding body that has sponsored our research. 

 

1.1 Environmental Factors 

 

Within this project we intend to acquire most of our data on environmental 

proxies from existing studies of the site fauna and pollen combined with new 

sedimentary analyses to be undertaken by Nick McCave.  We have to acknowledge 

that we are very dependent on the previous investigators who have studied the pollen 

and the faunal assemblages.  In some instances the quality of the reporting has been 

less than ideal, thus inhibited a good understanding of the climate record – in 

particular, the use of secondary reports of Levkovskaya’s pollen studies on Middle 

Palaeolithic sites in the Russian Federation has not been altogether satisfactory and 

access to the primary reports is necessary.  The fact we have taken pollen samples 

from the same sampling points as the full luminescence samples should allow us to 

correlate our chronological determinations with the existing work of Levkovskaya 

once the detailed information is to hand.  In the Crimea, at Kabazi II, the situation is 

better in that the detailed report of Gerasimenko (1999) has been published and is 

readily accessible.  However, with regards to the other Crimean sites the pollen record 

has still to be analysed although the work has commenced and will be completed by 

Gerasimenko in due course.  How the timing works out in relation to our 

investigations is an unknown. 

To an extent the faunal studies are useful however the anthropogenic 

influence, particularly on the larger fauna, has to be always borne in mind.  The small 

mammal fauna may be more informative when considering environmental conditions. 

The sedimentary sequences have all been detailed in the field by the previous 

investigators and many of the descriptions are available to us.  With the new sites this 

information is not immediately available but will be forthcoming in time.  However, 

the value of being able to undertake complete sedimentary grain size analyses in 

conjunction with tephra and magnetic palaeointensity measurements will be of major 
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value.  The luminescence profiling samples may also be valuable in this context in 

identifying hiatus points in the sedimentary column. 

 

1.2 Chronology 

 

The suitability of samples for dating is very much dependent on the nature of 

the sampled sediment, and obviously different dating methodologies have their own 

often different requirements.  For this reason this section has been sub-divided under 

three headings that consider (1) the nature of the sediments, (2) their suitability for 

OSL dating, and (3) the suitability for other chronological analyses. 

 

1.2.1 Sediments 

 

The natures of the sediments sampled in the present study varied widely, as a 

function of geographical/geological region and geomorphological context. However, 

the most commonly encountered components were a silty inorganic fine fraction, and 

limestone (or chalk/marl) clasts. The proportion of clasts varied such that in the 

mountainous sites many layers were clast supported, while in lower relief areas most 

were based on a silty matrix. A sand sized component of hard mineral grains (e.g. 

quartz, feldspar) was also identified at many sites, although with certain exceptions 

this was minor compared to silt and/or rock clasts. Carbonate content was generally 

high to very high.  Detailed sedimentary analysis by the Cambridge University group 

should quantify particle size distributions and organic contents, while qualitative 

evidence will be collected as luminescence sample preparation proceeds. 

Examples of rocky sites are Monasheskaya and Barakaevskaya (Gubs region), 

Malaya Vorontsovskaya and Navalishinskaya (Sochi Region), Kabazi V (Crimea). In 

these sites the silty/sandy material in many layers was eluvium from the 

limestone/chalky bedrock. Variations in the levels of physical and chemical 

weathering during different climatic phases may have altered inputs to the 

sedimentary matrix. However, a variety of depositional mechanisms have been 

posited for these sites, and the inclusion of allochthonous material is not precluded, 

which is important for pollen analysis, tephrachronology, and OSL dating. A very 

relevant source is anthropogenic: a limited number of layers in the rockier sites 
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(caves/shelters) contained high proportions of charcoal, bone and/or lithics material 

deposited apparently as the result of human activity. 

The sites based on silty sediments were Biriuchya Balka and Kostenki 

(Russian Plain), and Karabai (Crimea). Here the sedimentary material generally 

appeared loessic, but often-contained signs of post depositional reworking 

(colluviation) as well as calcite precipitation/spring action. The bases of the sections 

at these sites were below or close to the modern water table.  

Other sites contained a mixture of rocky and fines supported layers e.g. Gubs 

Rockshelter (Gubs region), Akhshtyr and Kepshinskaya (Sochi region), and Sary-

Kaya and Kabazi II (Crimea). Transitions between fine and coarse layers were 

sometimes dramatic, indicating changes in type or at least energy of sedimentation at 

these sites. The most striking example was at Akhshtyr, where apparently water-lain 

clayey sediments were sealed by loose, rocky deposits. 

The Kalitvenka site (Russian Plains) was unique in containing sediments with 

a mostly sandy matrix, reflecting quartzite based drift geology in the area. 

 

1.2.2 Suitability for Luminescence Dating 

 

The luminescence dating of sediments generally utilises optically stimulated 

signals from sand sized grains of quartz or feldspar, or silt sized polymineral samples 

(silt sized quartz concentrates have also been used, as has the thermally stimulated 

signal from polymineral samples). The major reason for using an optically stimulable 

signal is that it is likely to have been set to zero by exposure sunlight prior to or 

during sedimentary deposition. When dating the accumulation of a sedimentary 

sequence by luminescence methods it is clearly important then to identify sediments 

or sedimentary components that are likely to contain material that was bleached prior 

to burial, and into which material with large residual signals has not been 

incorporated.  

Poorly bleached material with large residuals is likely to have eroded from 

insitu material (autochthonous). Identifying which minerals / grain sizes are present in 

the limestone present at many of the sites sampled in the present study is considered 

important in order that other phases be examined for dating purposes. Well-bleached 

material is likely to have come into a site from outside (allochthonous), in particular if 

blown in on the wind. Other mechanisms delivering allochthonous material, such as 
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colluviation and fluvial deposition, may provide relatively well-bleached material, but 

are likely to yield a mixture of bleached and unbleached grains. In one sense then, it 

would be highly desirable to examine the sand-sized component of the samples, since 

De distributions could then be examined and different populations potentially 

separated. On the other hand however, when dating a surface or colluvially deposited 

sediment, the silt-sized fraction is likely to have been more thoroughly reworked (by 

bioturbation for example), and may yield an average answer closer to the date of 

burial. Also, insitu material might be bleached by thorough reworking at the surface 

over a prolonged period (by bioturbation for example), or by heating in the particular 

case of fires associated with human occupation. 

Given the selection of a well bleached component from which to measure the 

absorbed dose, difficulties in determining the average environmental dose rate to a 

sample during its burial period may be the limiting factor in the accuracy of a 

luminescence age. These may arise from temporal fluctuations in water content, 

transport of radionuclides, compaction of the sediments and crystallisation/dissolution 

of minerals within them. It is therefore important to identify sediments, which are 

likely to have a simple or easily modelable history with respect to these factors.  

  

1.2.3 Suitability for Tephra Chronology, Magnetic Susceptibility and AMS 14C 

Dating 

 

The Mediterranean region and the Caucasus Mountains have seen a great deal 

of volcanic activity during the Quaternary. Based on current estimates of past eruption 

magnitudes and ash dispersal dynamics, it has been suggested that several of the 

EFCHED sites lie within the probable fallout ranges of a number of past volcanic 

events. It is therefore likely that, preservation permitting, a number of distinct ash 

layers are contained within the sediment sequences investigated as part of this project. 

If these layers are successfully located they could act as key temporal marker horizons 

within a given site and if the same ash is found in multiple sites, as means of 

correlating between sites. 

In rare cases, such as at Kostenki, the volcanic ash or tephra layer may be 

preserved as a discrete unit of essentially pure volcanic glass.  In many cases, this is 

not the case and the location of tephra layers involves the isolation of the ash 

component from the rest of the sediment. The extraction procedure must be altered 
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depending on the exact nature of the sediment in question, but it is usually necessary 

to dissolve the carbonate and organic fraction. The remaining sample will contain 

silicic minerals including sand and tephra, which can be separated via density 

separation. The isolated tephra can then be geochemically fingerprinted using an 

electron microprobe and other analytical techniques, and the unique chemical 

signature will hopefully allow the layer to be attributed to a well dated volcanic event. 

The larger Mediterranean eruptions, including the Y-5, have been extensively 

investigated in many locations in the eastern Mediterranean region , so identification 

should be straight forward. It is possible however that tephra layers may be present 

from the as yet uncharacterised Caucasian volcanoes of Elbrus and Kazbek. It is 

hoped that samples recently obtained from a cave near these volcanoes will allow 

these events to be formally characterised so they may be of use in current and future 

tephrochronological investigations.  

 In parallel with the sedimentological studies, samples are being 

routinely analysed to determine their magnetic susceptibility.  The magnetic 

susceptibility of a sediment depends principally on the extent to which the sample 

contains trace magnetic constituents, and is a parameter that can be quickly measured 

in the laboratory on a slowly dried sediment or soil sample.  Changes in susceptibility 

along a sedimentary profile reflect changing environmental conditions at the time of 

deposition (whether changes in the material being deposited; or changes in climate, 

leading to different amounts of biological activity and soil formation), and the aim of 

the work is to identify the extent to which the magnetic susceptibility can be used as a 

qualitative climate indicator across a range of open air sites. 

The scale of AMS dating in this project was always going to be limited, in that 

the project design specifically aimed to use non-14C methodologies to determine if a 

bias exists in the 14C chronology of the late Middle Palaeolithic.  However, a number 

of the sites included in this study have no existing 14C dates and so where suitable 

material for AMS could be obtained from well-defined layers and positions, it was 

taken for comparative purposes.  Sampling in 2004 was very much influenced by the 

paucity of available appropriate material, and because our fieldwork consisted 

primarily of sampling cleaned existing sections, and not new excavation, few 

opportunities for radiocarbon measurement arose.  Six of the fifteen samples that we 

were able to get were charcoal or burnt bone, and the rest were unburnt bone.  

Because the 14C dating is supplementary to the other analyses, decisions on AMS 
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dating will focus on those samples that usefully complement our other studies, 

although it should be noted that the resource exists to date the majority of the samples 

that were collected. 

 

1.3 Human Evolution and Dispersal 

 

Although direct human skeletal remains are rare, we do have considerable 

information on the archaeological stone tool industries from the majority of the sites 

within the project.  This said, some localities have not produced large lithics 

assemblages – for example some of the cave bear fauna rich sites in the NW Caucasus 

– whilst others, like Kalitvenka, are best characterised as workshop sites and hence 

lack the large body of typologically diagnostic material that is so important if wider 

regional inferences are to be drawn.  Using these factors it has been possible to grade 

the sites in terms of their likely importance were they to be dated and thus prioritise 

where we should put our efforts. 

The dispersal element of the study is best explained through the need to 

maintain a geographical spread in our analyses.  The sites have been grouped into four 

categories (A-D), where (A) are inland sites in the Caucasus, (B) being coastal sites 

along the eastern Black Sea coast, (C) consisting of inland sites situated in the 

Russian steppe region, and (D) being sites on the Crimean peninsula.  In terms of the 

project design it is important that this geographical spread is adhered to and so in 

addition to the factors already mentioned some account of this needs to taken when 

making the prioritisation decisions. 

 

1.4 Priority for Analysis 

 

Using the criteria outlined above, the following grading has been applied to 

the sites within our study (Table 1.1).  By including all the sites with a score equal to 

50% or higher in the initial stage of analysis, we are able to maintain the vital 

geographical spread and such a sample may produce a general overview of the trends 

that can be further developed when neighbouring sites are brought into the analysis 

process.  What this analysis does not convey are some of the relationship questions 

that apply to individual samples on different sites.  An example of this would be the 

chronological relationship of the three Gubs Gorge sites and the question whether the 
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1 Summary   

alternate Stadial and Interstadial events that the pollen shows represent 

contemporaneous climate oscillations or whether they are successive and thus the 

whole sequence covers a much longer period of time.  A sample-based prioritisation 

might better highlight such factors but the case for dealing with samples on a site 

basis is far more compelling. 

It must be acknowledged that different analyses in Cambridge and East 

Kilbride may need to progress differently and that later batches of analyses at each 

institution will obviously have to take account of experience learnt from the initial 

studies.  However, the overall objectives of the EFCHED programme should be kept 

in mind as work progresses.  We want to be able to report in the fall of 2006 that we 

have adhered to the broad outlines of the EFCHED initiative and we have some 

hopefully worthwhile, convincing and informative data, and hence the need to keep a 

critical eye on the bigger objectives when analysing the samples. 
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2 DSR Gubs Gorge         

2 DSR - Gubs Gorge Sites 
 
2.1 Introduction 

 

Three sites were sampled in the Gubs Gorge, Northwest Caucasus (Figure 

2.1): Monasheskaya Cave, Gubs Rockshelter 1, and Barakaevskaya Cave. All the sites 

are on the north (south facing) side of a limestone gorge, around 100 m above the 

present river level (which has most likely downcut since the period of interest).  Gubs 

Rockshelter is ~50 m west (upstream) of Monasheskaya, while Barakaevskaya is 

approximately half of a km further west. In total, fifteen luminescence and thirty-

seven other samples were taken, on the 4-5th July 2004 (Table 2.1 and Table 2.2). 

The natures and histories of the sites were assessed prior to sampling. Reviews 

of the sites and sediments can be found in Section 2.5 of this report, and tabulated 

notes from these found in Appendix 1. A general description of the samples, and 

tabulated information relating to each luminescence sample is presented in Appendix 

2. In situ measurements of environmental gamma dose rate were made at the locations 

of all dating samples. A general description of the measurements, and tabulated 

information relating to each measurement is presented in Appendix 3. 

Seven luminescence-dating samples were taken, in stainless steel tubes, from 

the Middle Palaeolithic archaeological layers at Monasheskaya (EFD4L001 – 007, 

Table 2.1, Figure 2.2, Figure 2.3, Figure 2.4), plus one modern surface sample in a 

plastic pot to test for zeroing of the luminescence signal at the cave mouth 

(EFD4L014, Figure 2.3b). All these samples included associated limestone clasts, so 

that mineral and/or grain-size fractions present in the limestone itself might be 

identified and avoided in luminescence measurements on the sediment (Table 2.1).  

Five of the luminescence-dating samples at Monasheskaya were taken from 

profile У-Г (Figure 2.2, Figure 2.3, Figure 2.4), through Layers 3 and 4.  Previous 

studies of this sequence has yielded palynological evidence suggesting a series of 

climatic fluctuations within OIS 3, in addition to apparent changes in the rates of 

exfoliation inferred from clast concentrations.  It is believed that the upper part of this 

sequence may link to the lower part of the sequence at Gubs Rockshelter 1, although 

this remains to be tested. 
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2 DSR Gubs Gorge         

 

 
 

Figure 2.1. (a). Sampling localities visited in the 2004 project field season. (b). 

Location of the sites within the Gubs Gorge. Bara. = Barakaevskaya Cave, G.R.1 = 

Gubs Rockshelter 1, Mon. = Monasheskaya Cave (adapted from Generalnyi Shtab 

1:100,000 topographic maps, 1972 - 2000, sourced at 

http://www.lib.berkeley.edu/EART/x-ussr/russia.html, 08/10/2004). 
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Fig

vari
a. 
 

u

o

b. 
 
 

re 2.2. (a). Plan of Monasheskaya cave and excavated areas. (b). Illustration of 

us excavated sections with major stratigraphic features. Adapted from Belyaeva 

(1999). 
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a. 

 

    EFD4L014 sediment 
+ surface clast samples 

rockface clast 
samples 

NE corner of 
excavations (Х)

b. c.

Figure 2.3. Monasheskaya Cave. (a). Section У-Г, (b). Location of modern surface 

sample, (c). Section Д-Ф, also showing Section У-Г.  Photos b. & c. were taken from 

approximately the same location, but show the views in opposite directions. 

Luminescence sampling positions are shown as concentric circles, representing the 

diameters of the luminescence sampling tube & the field gamma spectrometer probe. 
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Figure 2.4. Monasheskaya Cave 2004 excavations. Plan and section У-Г including 

OSL sampling positions. 
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a. 

 

b. 

Figure 2.5. (a). Plan of Gubs Rockshelter 1, after Amirkhanov (1986). 2004 section is 

approximately at ‘6’.  (b). Gubs Rockshelter 1, after Liubin et al. (1973). The 

stratigraphy is broadly representative of the section sampled in the present study. 
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Figure 2.6. Gubs Rockshelter 1: 2004 section on the south side of Amirkhanov’s 

excavation.  The area has been labelled here square 3. Layer numbering follows 

Liubin et al. (1973) not Amirkhanov (1986). Luminescence sampling positions are 

shown as concentric circles, representing the diameters of the luminescence sampling 

tube and the field gamma spectrometer probe. 
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Figure 2.7. Gubs Rockshelter 1 2004: Plan and section with OSL sampling positions. 
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Figure 2.8. (a). Plan of Barakaevskaya cave. (b). Barakaevskaya Cave, sections A - D 

and V – Z. The sample was taken from the remains of Layer 3, between A and V. 
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Figure 2.9.  Barakaevskaya Cave, Section A-V ~Point 128, showing the remains of 

the prepared archaeological section located between boulder and bedrock, with 

covering backfill to protect the in situ remains. Sample location indicates the volume 

of sediment removed for luminescence measurement. 

 

Two luminescence samples were taken from Layer 4 in Section У-Г at 

Monasheskaya, to test the duration of accumulation. However, pollen analysis of 

Layer 4 from Section У-Г had indicated a much warmer climate compared to Layer 4 

from Section Д-Ф (Figure 2.2). Belyaeva had postulated that Layer 4 in Section Д-Ф 

represented the earlier part of Layer 4, and Layer 4 in Section У-Г the later part. To 

test this, a third sample was taken from the middle of Layer 4, in Section Д-Ф. Layer 

2 was not present in Section У-Г, so a sample from this layer was taken in Section Д-

Ф, approximately 1.5 m from the location of the Neanderthal skeletal remains which 

had been found in square 8 (Figure 2.2). 

At Monasheskaya the in situ gamma dose rates at the luminescence sampling 

positions ranged from 0.14 mGy/a, in upper Layer 3 (EFD4G004, Table 2.1), to 0.30 

mGy/a in Level 2 (EFD4G009, Table 2.1). All three measurements in Layer 4 yielded 

 22



2 DSR Gubs Gorge         

results within errors of each other (average = 0.23 mGy/a). There was sufficient signal 

from 40K in each spectrum for automatic energy calibration in the calculation of dose 

rates, but the dose rate from the native limestone was not measured at this site, and the 

dose rates themselves were not sufficiently high to indicate major external input of 

material. However, the results did not appear to correspond directly to the amount of 

limestone clasts adjacent to each measurement position, so differences down section 

might indicate the presence of variable amounts of allochthonous material in the 

sediments. 

A total of ten samples were taken for combined volcanic tephra, magnetic 

susceptibility and sedimentary analysis (see T/M/S samples in table 1.1.2).  These 

were taken from a single newly prepared continuous vertical cleaned profile at 

Monasheskaya before being transported to Cambridge University in September 2004 

for investigation by David Pyle and Nick McCave.  A small number of general-

purpose samples (designated with the EFD4X prefix in table 1.1.2) were taken for 

specific geochemical reasons, for soil thin section analysis, or to characterise 

particular materials or sedimentary contexts. 

Pollen samples were taken at all points where full luminescence dating 

samples were removed, the purpose being to permit the optically stimulated 

luminescence measurements to be firmly tied in with existing palynological data by 

means of the correlation of pollen compositions.  Altogether 7 pollen samples came 

from two sections at Monasheskaya, with the sediment being removed from the 

immediate surroundings of the steel tubes, i.e. in the vicinity of where the gamma 

dosimetry readings had been made. Additionally, a single AMS 14C charcoal sample 

was taken from layer 3A-5 (=3a) at Monasheskaya. 

Three luminescence-dating samples were taken from Middle Palaeolithic 

archaeological layers at Gubs Rockshelter 1 (one each from Layers 5, 6, and 7, 

EFD4L010 – 012, Figure 2.6, Figure 2.7). Dates from these samples will provide 

broad chronological definition of the Middle Palaeolithic at the site, and test the 

posited pollen-stratigraphic correlations with Monasheskaya. Two luminescence 

samples were taken from Upper Palaeolithic Layer 2 (EFD4L008 - 009), plus one 

small spot sample of apparently burnt clayey material from Layer 4 (EFD4L013). The 

samples from Layer 2 would provide a terminus ante quem for the Middle 

Palaeolithic at Gubs Rockshelter 1 and, by extension, Monasheskaya. 
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In situ gamma dose rates at the luminescence sampling positions in Gubs 

Rockshelter 1 ranged between 0.14 mGy/a, from Layer 7 (EFD4G015, Table 2.1), and 

0.22 mGy/a from the lower part of Layer 2 (EFD4G012, Table 2.1). The other three 

positions yielded gamma dose rates of 0.16 and 0.17 mGy/a.  At Gubs Rockshelter 1 

there is rather more consistency in the gamma dosimetry between sampling locations 

than at Monasheskaya, which may reflect the less stony nature of the Gubs deposits.  

However, the readings are also, on average, lower and although sufficient 40K levels 

were recorded to conduct automatic energy calibration, this may indicate an absence 

of allochthonous input. 

In all eight samples were taken for combined volcanic tephra, magnetic 

susceptibility and sedimentary analysis (Table 1.1.2).  These were taken from a single 

newly prepared continuous vertical cleaned profile at the Gubs rockshelter 1 before 

being transported to Cambridge University in September 2004 for investigation by 

David Pyle and Nick McCave.  A small number of general-purpose samples 

(designated with the EFD4X prefix in table 1.1.2) were taken for specific geochemical 

reasons, for soil thin section analysis, or to characterise particular materials or 

sedimentary contexts. 

At Gubs five pollen samples were taken adjacent to where luminescence 

dating samples were removed, the purpose being to permit the optically stimulated 

luminescence measurements to be firmly tied in with existing palynological data by 

means of the correlation of pollen compositions.  As at Monasheskaya, the sediment 

came from the immediate surroundings of the steel tubes, i.e. in the vicinity of where 

the gamma dosimetry readings had been made. A single AMS 14C charcoal sample 

was taken from the humus rich layer 3 at Gubs, although on later inspection the 

quality of the material was not deemed very promising of a successful age 

determination. 

In 2004 examination of Barakaevskaya revealed that most of the sediments in 

the cave itself had been removed in the earlier excavations, and that only a thin 

“specimen” section underlying the limestone blocks at the entrance had been left 

beneath a covering of back fill. The Middle Palaeolithic layer still in situ was only ~6 

cm thick at this point (Figure 2.8b, Figure 2.9) with the rest of the overlying material 

representing earlier excavation spoil. This was removed, and after brief cleaning of 

the surface with a trowel, a single bulk luminescence sample was quickly trowelled 
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into a black bag, which was sealed, labelled, and black bagged again (EFD4L015, 

Figure 2.9). 

A gamma spectrometry measurement was made at the point from which the 

luminescence sample was taken (EFD4G016, Table 2.1). The measurement position 

was surrounded on all sides, but mainly by the limestone of the cave walls, floor, and 

the blocks above. The observed dose rate was therefore not representative of that in 

the sediment sample, and dosimetry will need to be based on a combination of the 

values obtained from field measurement EFD4G016, and those from laboratory 

measurements on the sample material EFD4L015. 

 

2.2 Luminescence samples 

 

Luminescence dating samples were generally taken in stainless steel tubes (l = 

15 cm, ∅ = 3 cm) (Appendix 2.2). The ends of these tubes were taped to retain the 

sample material and water following very brief light exposure. The tubes were then 

labelled and sealed in labelled zip-lock bags, with additional loose sediment for 

gamma spectrometry measurements in the laboratory. This sediment was collected 

from a 6 cm ∅ hole made around the sampling position using a larger steel “over 

tube”. The resultant hole facilitated placement of a 2” NaI probe for field gamma dose 

rate measurements (Section 2.3). The zip-lock bags were packed in groups of two or 

three in labelled and sealed black bags. Other samples are described individually in 

the text, but were all ultimately packed in labelled and sealed black bags before being 

packed in a larger black bag containing all samples from the site and/or region. 

 

2.3 Gamma Dosimetry 

 

In situ determinations of gamma dose rate were made by field gamma 

spectrometry at the point of sampling for all “full” luminescence dating samples 

(taken using the steel tubes). The measurements were conducted using a Rainbow 

multichannel analyser with a 2” x 2” NaI probe. Gamma emissions were measured in 

the approximate range 10 – 3072 keV in 1024 channels, such that all emissions from 
40K, and the U and Th decay series could be observed. These account for the vast 

majority of gamma radiation present in a “natural” environment. In situ “infinite 
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medium” gamma dose rates were calculated from counts integrated above energies of 

450 keV, above 1350 keV, and from the empirically corrected total energy integral. 

The proportion of total counts above 450 keV, and above 1350 keV, will be similar 

for 40K, and the U and Th decay series when they are in secular equilibrium. Thus, in 

a mixed field conversion from counts to dose rate can be made directly by integrating 

above these energies, with little effect from variations in the relative concentrations of 
40K, and the U and Th decay series. In the present study conversion was made using 

factors measured for another but similar instrument, which have been adopted as 

standard in the SUERC laboratory for 2” x 2” detector dimensions. 

The field gamma spectrometry measurements were made for 10 minutes (600 

s) each, which yielded counts >450 keV of between 4174 (EFD4G016, 

Barakaevskaya) and 9071 (EFD4G009, Monasheskaya, Layer 2). In situ gamma dose 

rates were calculated by hand following field measurements, using integrated counts 

above Channel 150, and assuming that the instrument gain setting was correct: i.e. It 

had not varied since the instrument was last set such that the 40K peak (1461 keV) was 

at Channel 487, and channel width was thus ~3 keV. Recorded spectra were later 

processed using proprietary software (“Rainbow 3”), which included energy 

recalibration to the location of the gamma emission from 40K observed in each 

spectrum. 

For measurement, the NaI probe was generally placed in a 6 cm diameter hole 

cut around each sampling point using a larger “overtube”. It was not generally 

possible to drive the tube into the sections the “ideal” distance of 30 cm, which would 

ensure that no more than ~1% of the detected gamma field would come from outside 

the sampled section. However, hole depth and the approximate geometry of the 

sediments around the measurement points was assessed and recorded. With specific 

exceptions (EFD4G016, Barakaevskaya), it was ensured that hole depth was sufficient 

for the large majority (>~90%) of the detected gamma field to come from sediments 

in the immediate vicinity of the luminescence sampling point. The relatively enclosed 

nature of the sections being sampled ensured that the remainder of the field would be 

close to an average for the section, such that averaging effects of no more than ~3% 

might be expected. Since this is less than other expected sources of uncertainty, no 

attempt was made to correct for it. Other sources of uncertainty in the dose rates 

include: the accuracy of the dose rate conversion factors, instrument reproducibility 

(over and above counting statistics), variations in water content during burial, and U-
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Series disequilibrium effects. The instrument related factors are currently being 

assessed, and the sample-related factors will be assessed during later work on the 

samples in the laboratory. The dose rates quoted in this report should thus be regarded 

as preliminary, but are likely to be correct within uncertainties of ~5%. 

 

2.4 Tephra, Magnetic Susceptibility, Sedimentary, Radiocarbon and Pollen 

Samples 

 

2.4.1 Tephra, Magnetic Susceptibility and Sedimentary Samples 

 

The samples taken for tephra, magnetic susceptibility and sedimentary 

analysis consisted of loose sediment scraped with a knife from a cleaned prepared 

vertical section and placed into labelled zip-locked polythene bags.  Sampling was 

contiguous and normally covered 5 cm of sedimentary accumulation although this had 

to be adjusted on occasion to take account of layer boundaries in order to avoid 

mixing material from separate units.  During sampling the larger clasts were generally 

excluded in favour of fine-grained sediment, since the latter was deemed more 

suitable for the intended analyses. 

 

2.4.2 Radiocarbon Samples 

 

Sampling for radiocarbon was constrained by the paucity of appropriate 

material that is suitable for measurement by AMS.  Normally only where cultural 

material was prevalent in a layer was it feasible to locate good radiocarbon samples.  

In the Gubs Gorge the only material found in situ from clear stratigraphic horizons 

that were considered worth retaining for age determination was charcoal.  The 

concentration on using previously excavated sections rather than digging new areas 

precluded the recovery of bigger more representative groups of 14C samples. It 

proved necessary to separate the charcoal from the enclosing sediment by laboratory 

wet sieving.  However, beyond this no treatment was applied to the 14C samples. 

 

2.4.3 Pollen Samples 
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Within this project sampling for pollen was, in general, limited since most of 

the sites had already been palynologically studied and it was felt that there was little 

need, or resource, to duplicate the earlier findings.  However, because the sections we 

were sampling were commonly not those that had been palynologically studied, it was 

deemed advantageous to take new samples in order to permit correlation of the OSL 

determinations with the proxy environmental and climate pollen data.  With this in 

mind individual labelled zip-locked polythene bags of sediment were recovered from 

around the locations where the OSL steel tube samples were sited. 
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2.5 Pre sampling Site Reviews (by Allsworth-Jones) 

 

2.5.1 Monasheskaya 

 

 This summary is based on E.V. Belyaeva’s book “The Mousterian World of 

the Gubs River Canyon” (1999) which in turn is based on her thesis (1995).  

Following the earlier work by Liubin and Autlev (1961-1964, 1975-1976), she has 

directed work at the cave since 1987.   

 

 The Gubs canyon is about 4-5 km long and 150-200 metres deep, cut into 

Jurassic limestone.  This cave occupies an area of 390 square metres.  The plan 

(Figure 2.10) indicates the position of the excavations in the broad frontal part of the 

cave.  There are two ‘cave corridors’ which lead back from it.  The summary which 

follows concentrates on the stratigraphy, fauna, and flora, details of which are given 

in chapters 3 and 4 of Belyaeva’s book.  The Figures are all taken from the book.   

 

2.5.1.1 Excavations and stratigraphy 

 

Initial stage (1961-1964) 

 

 Cave discovered by P.U. Autlev in 1961.  A test pit on the southern edge of 

the platform in front of the cave along its long axis (5.6 square metres) (Figure 2.10: 7 

vertical hatch).  3 layers distinguished.   

 

(1) Humus, with mixed archaeological material (flints, Meotian and Mediaeval 

pottery).  25-30 cm. 

(2) Loose sandy loam, also with mixed material and humus lenses.  70 cm. 

(3) Compact loam with rubble, directly on bedrock.  50 cm. 

 

In 1964 the cave was visited by a group of archaeologists and geologists.  V.M. 

Muratov cleaned the north wall of the test pit, and described the following more 

complicated section up to 2 metres thick (Figure 2.11).  
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(1) Humified brown sandy loam with gravel and sharp edged limestone rubble 

(30-40%).  Average rubble size 0.3-0.5 cm.  Clear boundary to layer beneath.  

Up to 70 cm.  

(2) Pale greyish sandy loam filled with gravel and limestone rubble (15-20%).  

Average rubble size 2-5 cm.  Up to 35 cm. 

(2A)  Same, but with browner matrix.  18-35 cm. 

(3) Analogous to (2A) but matrix more sandy, pale brown.  Contains sub-

horizontal lenses of colluvial rubble, as well as stones with no particular 

orientation.  In the top and mid part, many Holocene burrows (krotovinas) 

with matrix similar to layer 1.  Clear contact.  Up to 40 cm.   

(4) Yellowish brown gravely and clayey sand with rubble (as in layer 3).  

Individual blocks up to 15 cm in size.  Thin rock fall horizons in the upper 

and mid parts.  Matrix up to 50-60%.  Clear contact.  40-45 cm.   

(5) Greyish-green limestone eluvium (slabs of rubble) with sandy clayey matrix 

(not more than 15%).  10-15 cm. 

 

The archaeological material from here and from Gubs rockshelter was studied by 

Liubin, and on this basis he created the Gubs Mousterian culture.   

 

First series of excavations (1975-1976) 

 

 31 square metres, most in 1976.  N, E, and S of the initial test pit (Figure 2.10: 

8 diagonal hatch).  Grid network set up.  2 new sections.  Transverse D-E (= 6-20) 

north of Muratov’s section (Figure 2.12).  Longitudinal B-D (= 3-6) western side 

down the slope (Figure 2.13).  Sequence in agreement with Muratov, but some 

additional observations.   

 

 The difference between layers 2 and 2A in terms of the colour of the matrix is 

due to the amount of cultural material included in the latter (ash lenses, small bits of 

charcoal, bone fragments, some decayed) which produces a darker colour, sometimes 

ash-lilac, and sometimes in the form of lenses.   

 Layer 3 had fewer archaeological finds, but (as in the layer above) there were 

many burrows (krotovinas).   
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 Layer 4 was sharply differentiated from layer 3 by a rock fall horizon 10-15 

cm thick.   

 The longitudinal section to the south showed little differentiation between the 

layers (Figure 2.13, left hand side).  Instead there is a transition to a practically 

homogeneous slope colluvium (dark brown loam with rubble).  The large stones in the 

upper part of the deposits at this point indicate roof collapse.  

  

 In 1975 it became clear that a large part of the upper Pleistocene deposits had 

been destroyed by later inhabitants at the site.  Within the cave, traces of a travertine 

floor can be observed on the walls at a height of 2-2.5 metres above the present 

ground surface.  Within these remnants were found a few Upper Palaeolithic artefacts, 

some charcoal, bones, and shells of Helix.  Liubin estimated that up to two thirds of 

the Pleistocene deposits formerly present in the cave may have been removed in this 

way.   

 

 In 1976 there was another surprise, when it became clear that the Mousterian 

occupation at the base on the east was blocked off by the steep slope of a rock channel 

(Figure 2.10: 6 and Figure 2.11: 4, the upper edge of this feature, which is referred to 

as a ‘karstic chute’, appears at about the height of layer 2).   

 

Renewed excavations (1987-1988) 

 

 7 square metres excavated north of the previous trench (Figure 2.10: 9 

diagonal hatch).  Two new transverse sections.  Figure 2.14, C-T  (= 7-35) and Figure 

2.15, (= 9-23).  One longitudinal section on the west side.  Figure 2.16, D-F (= 7-9).  

The area actually occupied by the layers was curtailed by the edge of the channel 

(shown in the block diagram at Figure 2.12).  The diagram also shows the tendency of 

the layers to slope down, both E-W (away from the edge of the channel) and N-S 

(towards the outside of the cave).  The succession of layers was in essence the same 

as before, but some distinctions were made (shown clearly by the numbering of the 

layers in the four Figures referred to). 

 

 Layer 2 could not be reliably subdivided, therefore 2A is not indicated.  But 

layer 3 was divided into two.  (3A) the main part of the layer as such.  (3B) a sterile 
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rock fall horizon.  No change in layer 4.  Layer 5 absent.  In this part, layer 2 was 

much destroyed by Holocene pits and krotovinas, as well as a Mediaeval child’s grave 

(Figure 2.16: 2).  Nonetheless, this layer produced an abundance of archaeological 

and faunal material, as well as human remains (Belyaeva, Levkovskaya, Kharitonov, 

RA, 1992: 3).  They are poorly preserved but include 2 phalanges, fragments of 

vertebrae, ribs, and a mandible?, as well as 2 complete and 11 fragmentary teeth.  

They have been classified as Neanderthal.   

 

Renewed excavations (1990-1991) 

 

6 square metres excavated west of the long axis dividing the cave (Figure 

2.10: 10 cross hatch).  Transverse section G-D (= 97-69) (Figure 2.17, north face).  

Longitudinal section U-G (= 96-97) (Figure 2.18, west face).  The position of the two 

sections is also shown in the block diagram (Figure 2.12).  The layer succession is 

basically the same as before, but the longitudinal section U-G does show some 

idiosyncratic features.  The centre of the excavated area was disturbed by a large 

Holocene pit, which is shown only on the cave plans (Figs. 20-30).   

 

 Layer 2 was hardly present in this area.  Immediately underlying Holocene 

layer 1 in the western section, it is replaced by a series of deposits which do not have 

an analogy elsewhere (Figure 2.18: X a-g).  These deposits look as though they filled 

a depression of some sort, and their division into 4 units was suggested by the 

geologist N.E. Polyakova.  Xa consists largely of broken blocks (85-90%) of different 

sizes.  Xb is a yellow-brown sandy loam (30-40% rubble) of variable thickness. XB is 

a loose light-coloured sandy loam, filled with rubble (up to 75%).  Xg is rather like 

the underlying 3A-1, but darker.  Polyakova’s suggestion is that moist conditions, 

even the presence of stagnant water, might be indicated at this point.   

 

 Layer 3A is broadly analogous to the layer of the same name elsewhere, but 

again at Polyakova’s suggestion it has been sub-divided into 6 separate units.  3A-1, 

3, and 6 are more or less ‘typical’ for 3A in general, consisting of yellowish grey-

green compact sandy loam, more or less packed with gravel and rubble.  3A-6 has 

lenses within it which may indicate anthropogenic or possibly soil formation 

processes.  3A-2 and 4 have more gravel and rubble (up to 70-80%) which makes 
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them looser and gives them a whitish colour.  3A-5 equals what is here termed 3a, the 

main cultural horizon, dark in colour, with the maximum density of finds.  Its 

maximum thickness is 20-25 cm.  The finds include flint tools, with a high proportion 

of notches and denticulates, fragments of bone, including some which are burnt, and 

lenses with very small fragments of decomposed or burnt bone.   

 

 Layer 3b is sub-divided into a number of units, some with enormous blocks.  

Layer 4 is as before, the archaeological finds within it continuing right down to 

bedrock. 

 

2.5.1.2 Summary 

 

 The stratigraphic position is summarised by Belyaeva, who makes the 

following points.  

 

1. Layers 3 and 4 exist only within the bounds of the rock channel, defined as having 

a trough-like configuration, with steep sides and a slightly convex base.  Layer 2 

probably did originally extend beyond it. 

 

2. Except for the upper part of the U-G section and in regard to horizon 3a, the overall 

stratigraphy does not differ substantially from that established by Muratov in 1964.  In 

Belyaeva’s excavations, layers 2A and 5 were not recognised, but 3 was divided into 

3A and B.  Basically, there are three Mousterian layers: 2, 3 (A and B), and 4.  The 

total thickness of the deposits varies from 70 cm (inside) to 1.70 metres (outside).  

Layers 2 and 4 vary in thickness from 20 to 35 cm.  3A is 20-80 cm, 3B is 15-40/60 

cm thick, the latter due to differing degrees of roof fall. 

 

3. The characteristics of the numbered layers are as follows. 

 

(1) Humified sandy loam, with mixed archaeological material. 

(2) Pale grey/brownish sandy loam, a lilac tinge in places, filled with fine sharp 

edged rubble, plus fragments of bone, which sometimes give it a loose texture.  

(3A)  Pale yellowish grey/green more compact sandy loam, less rubble than in 
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2, but more medium and large pieces.  Mostly sharp edged, but more corroded 

than in 2, sometimes with a yellowish patina.   

(3B)  Limestone rubble of all sizes, mainly sharp edged, but the large blocks are 

 weathered.  A cold phase is indicated. 

(4) Yellowish brown clayey loam with sand and gravel.  Less rubble than in 3A, 

but more rounded and weathered, with manganese stains and some small 

stalactite fragments. 

 

4.  There are no clear signs of erosion, except possibly in the upper part of the U-G 

section.  This is indicated, among other things, by the presence of many krotovinas, 

which are of both Holocene and Pleistocene origin.  The archaeological material is in 

situ.  In Liubin’s opinion, Muratov’s section indicates a basically dry climate.  He 

thought that layer 2 was possibly an exception in this respect, but Belyaeva doubts 

that. 

 

5. There is a difference of opinion over the interpretation to be given to the upper part 

of the U-G section.  In Polyakova’s view, this may be an erosional hollow.  If so, the 

only source of the water could have been the karst corridor-cave on the west (Figure 

2.10).  But since there are no signs of the continuation of this feature, Belyaeva doubts 

this.  She prefers to regard the ‘saucer-shaped’ depression as possibly artificial, the 

result of dwelling construction.  

 

The plans showing the distribution of the finds indicate that the main 

concentration was on the west, in the area excavated by Belyaeva in 1990-1991, 

especially in layer 3a.  In layer 3A-1 however there were clear traces of three hearths 

along the eastern side of the rock channel in the area excavated in 1987-1988. 

 

2.5.1.3 Fauna 

 

 There are a large number of bones, but they have not produced much 

information because of their condition, broken up and poorly preserved. They are not 

heavily fossilised, which, it is suggested, may in part be due to the existence of so 

many krotovinas.  That may have increased the acidity of the soil.  One consequence 

of this is that the bones have little collagen, which led to the failure of C14 dating 
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attempts in Moscow and St Petersburg.  According to an e-mail message, they were 

‘impossibly young dates’, 5-15 kyr BP.  The bones from 1961 were determined by 

N.K. Vereshchagin and I.G. Pidoplichko, those from subsequent years by G.F. 

Baryshnikov and A.V. Panteleev. 

 

 The large mammals include predominant Bison (3A), Equus (2), Cervus 

elaphus (2 and 3A), Capreolus capreolus (3A), Capra caucasica (2 and 4), and 

Megaloceros (4).  The rodents (unlike the large mammals) produced enough remains 

for a meaningful analysis, and the results are presented in the attached Table.  All 

together there were 788 bones, 603 from the Pleistocene layers.  There are three 

stratigraphic groups.  Group 1: layers 4 and 3B.  Group 2: layers 3A (horizons 1-3) 

and 2.  Group 3: layer 1 and the Holocene krotovinas.  A comparison of the rodents 

present (or present in large numbers) in these groups reveals significant climatic 

changes over time.   

 

 Group 1.  A cold environment, indicated by the presence of Microtus arvicola, 

Citellus musicus, Cricetus cricetus, Cricetulus migratorius, and the absence of 

Apodemus.  Group 2.  An open steppe environment, indicated by the presence of 

Ochotona pusilla, Spalax microphtalmus, Spermophilus, Chionomys nivalis, and the 

sparsity of wooded forms, although there were always some woods in the vicinity.  

Group 3.  Clear dominance of woodland forms, particularly Apodemus spp.  There 

were specimens of Arvicola terrestris in all groups, indicating the presence of water 

sources nearby including the floodplain of the river Gubs.   

 

 70 bird bones were identified, belonging to the following species, 

according to habitat.  Woodland.  Erithacus rubecula, Certhia familiaris, 

Coccothraustes coccothraustes, Loxia curvirostra, Pyrrhula pyrrhula.  Meadow-

steppe.  Alauda arvensis.  Cliffs.  Apus apus, Columba livia, Delichon urbica.   

 

2.5.1.4 Pollen and Spores 

 

 Determinations by G.M. Levkovskaya.  In 1990-1991 13 samples were 

obtained from section U-G (of which 11 have been reported) and 2 samples from 

section D-F.  These results have to be evaluated in the light of further samples 
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obtained in 1987-1988, firstly from layer 2 in section C-T, at the point where the 

Neanderthal remains were found (Belyaeva, Levkovskaya, Kharitonov, 1992, RA: 3), 

and secondly from layer 4, when material was collected during the course of the 

excavations at that time.  The cave is now situated in a deciduous wooded zone, but it 

is clear that in the past the picture was different. 

Layer 4 

Sample 1.  Lower part of the layer.  AP 28%, NAP 70%, spores 2%.  AP mainly alder, 

oak, willow, plus Alnaster.  NAP mainly emergent or water plants.  Dominant 

Sagittaria.  Many Nymphaea, Carex, Liliaceae.  A few Plantago.  Spores.  

Lycopodium clavatum, this now is characteristic of the upper wooded or sub-Alpine 

zone in the Caucasus.  Overall, the climate was colder than at present, but the cave 

was in a wooded area, indicated clearly by the presence of alder.  There were damp 

meadows in the vicinity. Alnaster is currently not found in the Caucasus, its nearest 

place of occurrence being in the sub-Alpine Carpathian mountains.  It is considered 

that its pollen grains will have been blown in by the wind from higher up the slope, 

and that it cannot determine the overall characterisation given for the site at this time.   

 

Sample 2.  Upper part of the layer.  AP 28%, NAP 51%, spores 21%.  AP mainly 

alder and birch, plus pine and hornbeam.  NAP characterised as a mesophilous varied 

herbaceous assemblage.  Juncus, Sanguisorba, Veronica, Pyrola, Geum, Cichorium, 

Carex, Liliaceae, Labiatae, Chenopodiaceae.  Spores.  Equisetum and Botrychium.  A 

colder damp climate is indicated, corresponding to the lower part of the sub-Alpine 

belt.   

 

 There is some apparent contradiction between these results and those earlier 

obtained for the same layer in 1987-1988.  Three samples from square 7 were 

analysed at that time.   

 

(1) 5-8 cm from bedrock.  AP slightly more than NAP.  Alder, Betula cf. verricosa, 

Larix.  NAP.  Chenopodiaceae, Asteraceae, Caryophyllaceae, Lutraceae.   

 

(2) 10 cm higher.  AP dominant.  Hazel, hornbeam, lime, alder, pine.  NAP.   
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Asteraceae.  Spores.  Botrychium.  In general, an improvement in the climate, 

indicating the presence of deciduous woodland. 

 

(3) Upper part of layer 4.  AP still dominant.  Hazel, hornbeam, oak, birch, Ostrya, 

Alnaster.  There is an indication of a worsening climate. 

 

All together, Levkovskaya considered that the three samples revealed interstadial 

 conditions, the climatically most favourable being sample 2.  The picture obtained in 

1990-1991 is distinctly colder than that.  The paradox is resolved by Belyaeva when 

she postulates that the samples from square 7 represent the earlier part of layer 4, 

whereas the samples from the U-G section represent the later part.  It is clear that the 

overlying layer 3B is significantly colder, and the U-G samples would be approaching 

it.  The sampled areas are in different parts of the cave, and some displacement of the 

deposits also cannot be excluded.  It is on this basis that in her general summary 

Belyaeva claims that human occupation at the site began in the first of three 

climatically more favourable phases.   

Layer 3B 

Sample 3.  Rockfall horizon.  AP 14% NAP 86%.  AP alder, birch, Ostrya, Alnaster.  

NAP characterised as mesophilous varied herbaceous assemblage.  Carex, Portulaca, 

Liliaceae, Leguminosae, Ericaceae, Chenopodiaceae, Gramineae, Cyperaceae.  

Climate very cold and damp, cave near the boundary of the sub-Alpine and Alpine 

zones.  Trees and bushes in some places.   

Layer 3A and 3a 

Sample 4.  Base of 3A.  Suddenness of climatic change suggests that there is a break 

in sedimentation between this layer and 3B, or perhaps some erosion.  AP shows 

pronounced dominance of deciduous trees including Juglans regia, a species which is 

exotic to the area.  An optimum warming is in evidence.  AP 63%, NAP 33%, spores 

4%.  AP includes 68% deciduous species.  Juglans regia 26%, elm 24%, alder 22%.  

Plus Pterocarya 6% (this is a Kolchid element) and hornbeam, lime, ash, birch, hazel, 

oleaster, oak.  Xerophytes (also exotic to the area) Pistacia and Celtis.  NAP dominant 

Umbelliferae, plus Pedicularis, Plantago, Carex, Myriophyllum, Orhidaceae, and 
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Liliaceae.  Spores.  Filicales, some Lycopodium.  In general, the lower part of the 

wooded zone is indicated, damper than at present. 

 

Sample 5.  3A.  A decline from the optimum.  Dominated by NAP, indicating open 

country, but much is indeterminable.  AP similar to preceding sample, but the 

deciduous proportion now is 53%.  Dominant Juglans regia, plus alder, elm, birch, 

willow, hornbeam, oak, Cornus.  No Pterocarya, Pistacia, or Celtis.  NAP dominant 

varied herbaceous assemblage, including Carex, Thalictrum, Pedicularis, Artemisia, 

Chenopodiaceae.  Spores, a little Lycopodium.  This is a wooded steppe.   

 

Sample 6.  3A.  Final phase of warm episode.  In general, similar to preceding.  AP, 

deciduous proportion now 33%.  Juglans regia 17%, plus alder, elm, birch, oak.  A 

little Pistacia and Alnaster.  NAP more or less as before, again much indeterminate.  

Carex, Liliaceae, Umbelliferae, Leguminosae.  Mixture of steppe and woodland of 

Central Asian type.   

 

Samples 7 and 8.  Lens 3a.  Many charcoal fragments, but the pollen grains are not 

blackened.  AP dominant, and deciduous species dominant within it.  Mainly Juglans 

regia, plus Carpinus, Pterocarya, Juniperus, Buxus, Berberis, Picea, birch and elm.  

This is another climatic optimum, Belyaeva’s third and last, but the question is left 

open as to its exact status.  It may be another phase of the optimum witnessed in 

sample 4, or it may be completely independent ( a little cooler, as shown by the 

presence of Picea).  An anthropogenic effect cannot be excluded. 

 

Sample 9.  Top of 3A.  AP, only a few grains of alder.  NAP, Carex, Pyrola, 

Chenopodiaceae, Gramineae.  May be signs of climatic worsening. 

 

Layer X 

Samples 12 and 13.  Very few traces of pollens or spores. 
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Layer 2 

Samples 15 and 16. These samples were taken from the section D-F.  They are 

generally similar to the material collected from the vicinity of the Neanderthal 

remains.  There is a marked predominance in all three samples of xerophilous NAP, 

including Plantago, Ephedra, Euphorbia, Chenopodiaceae.  Samples 15 and 16 have 

less species variability: AP 20%, NAP 57%, spores 23%.  AP includes elm, alder, 

birch, oak, hornbeam, Buxus, Pistacia.  NAP also includes Carex, Ranunculaceae, 

Leguminosae, Liliaceae.  Up to 20 NAP taxa were present in the Neanderthal sample, 

which may in part be due to anthropogenic factors.  Spores include Dryopteris, 

Sphagnaceae and other mosses, and Filicales.  In general, the conclusion is that the 

landscape at this time was open, woods were confined to the Gubs river valley, and 

the climate was dry and cool.   

 

2.5.1.5 Archaeology 

 

 There are >42,000 Mousterian artefacts, mostly small flakes.  A detailed 

description is given of 888 retouched stone tools.  Raw material dominated by local 

dark nodular chert of small size and low quality (90-94%) the remainder being 

multicoloured flint of higher quality that was imported.  Identified tools are 

dominated by sidescrapers.  The most intense occupation occurred in layer 3a.  

Liubin’s concept of a Mousterian Gubs culture (with comparisons to Barakaevskaya 

and Gubs rockshelter 1) is defended.  The climatic oscillations shown in the pollen 

analysis, among other things, leads to the suggestion that the occupation of this cave 

can be dated broadly to the end of oxygen isotope stage 3. 

 

First version 30 June 2004; revised 9 August 2005. 
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Figure 2.10. Monasheskaya Cave: plan 
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Figure 2.11. Monasheskaya cave: 1961 section 
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Figure 2.12. Monasheskaya cave: section Д-Е 
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Figure 2.13. Monasheskaya cave: section Б-Д 

 
Figure 2.14. Monasheskaya cave: section С-Т
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Figure 2.15. Monasheskaya cave: section Ф-Х 

 
Figure 2.16. Monasheskaya cave: section Д-Ф 
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Figure 2.17. Monasheskaya cave: section Г-Д 
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Figure 2.18. Monasheskaya cave: section У-Г
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Figure 2.19. Monasheskaya, 2004 section with OSL sample positions
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Table 2.3. Monasheskaya cave: rodent species by number and layer
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2.5.2 Gubs Rockshelter 1 

 According to preliminary information (Liubin et al., KSIA, 1973) sites in this 

area were first located by P.U. Autlev in 1961.  There are 11 caves and rock shelters 

in the karst canyon of the Gubs river, which flows into the river Laba, about 40-45 km 

south east of Maikop, in the broader region which is known as the Prikubanye.  The 

sites form a chain on the northern side of the Borisov gorge, hidden from the wind, 

with a southward facing exposure, in the vicinity of several springs, and good flint 

sources.  Autlev excavated Monasheskaya and Gubs rock shelter 1 in 1962-63, at the 

same time as A.A. Formozov excavated Gubs rock shelter 7.  The first two sites were 

visited by a team of archaeologists and geographers, including V.P. Liubin and V.M. 

Muratov, in 1964, and the published report relies essentially on their observations.   

 

2.5.2.1 Excavations of 1962-63 

 Gubs rock shelter 1 is at a height of 90-100 metres above the river in an upper 

tier of karst shelters, where the sheer precipice of the canyon wall joins the steep 

lower slopes.  The cave is oriented to the SSE (plan in Liubin et al., Fig. 1A).  At the 

present time it forms a wide shallow niche 18 metres in length, only partly overhung 

by the cave roof.  The distance from the drip line to the rock wall is no more than 6-7 

metres, but in front there is a platform measuring 5 metres from front to back.  The 

total size of the available living space at present amounts to about 198-216 square 

metres (11-12 x 18 m) and in the past it will presumably have been free of the large 

fallen blocks which now obstruct the western part of the site.   

 

 The position of Autlev’s trench (‘1’) is indicated on the plan.  It is 6.8 metres 

long and 2 metres wide (13.6 square metres in all).  In 1964 the visiting team cleaned 

back the southern wall of the trench and the stratigraphy was re-drawn by V.M. 

Muratov.  This forms the section illustrated in the published report (Liubin et al., Fig. 

1B).  On the drawing the eastern side is on the left and the western side is on the right.  

The slope downwards is reflected in the figures for height shown in the horizontal line 

transecting the cave on the plan in Fig. 1A (measurements varying from -900 to -194).  

The overall thickness of the deposits amounts to 1.7-1.75 metres.  Muratov 

distinguished 8 lithological horizons, the numbers of which are indicated on the 

section.  Their characteristics are summarised in a table on pages 57-58 of the 
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published report, which also includes information about the material excavated by 

Autlev.   

 

Gubs Rockshelter 1 stratigraphy (1962-63) 

 

The layers as defined by Muratov are as follows. 

 

(1) Humus horizon.  5-9 cm. 

 

(2) Light yellowish sand, up to 80% fine grained, with a gravel and small-sized 

rubble component (mean diameter of stones 1-3 cm).  There are at least three 

intercalated lenses of calcareous material (2a).  Boundaries of layer well 

defined.  60-70 cm.   

 

(3) Blackish brown sand, analogous to layer 1, but darker.  Boundaries clear, with 

pockets.  Referred to by Autlev and Formozov as an ash lens, redefined by 

Muratov as a buried humified horizon.  3-15 cm.   

 

(4) Brick red sand, in places sandy loam, fine grained but with gravel and rubble 

inclusions.  Identified by Muratov as a burnt layer.  The rubble is sharp edged 

(mean diameter of stones 2-5 cm) with some slabs (mean diameter up to 15 

cm).  Uneven boundaries.  2-15 cm.   

 

It is pointed out in the text that both (3) and (4) are essentially intercalated deposits 

within the matrix of layer (2), and this can be clearly seen in the drawn section, 

especially in the central and eastern part beneath layer (4).  It was considered in 1973 

that the nature of layers 3 and 4 would merit further investigation.   

 

 Layers 2-4 contain Upper Palaeolithic archaeological material.  A little fauna 

was recovered and identified by N.K. Vereshchagin: horse, souslik, and mole rat.  In 

the central and western parts of the section, the Upper Palaeolithic deposits rested 

directly on the Middle Palaeolithic ones beneath, but (as shown in the section) this 

was not so in the eastern part, where there was a substantial rock fall horizon between 

them.   
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(5) Yellowish brown sand, in places sandy loam, occupies up to 40% of the 

deposit, but is heavily packed with rubble in the upper part, where there is a 

poorly marked transition to the rock fall horizon.  20-30 cm. 

   

(6) Similar to 5 but lighter in colour with less rubble.  Boundaries not very clear.  

5-25 cm.  

 

(7) Similar to 5 but with a finer matrix, except in the upper part which (as in 5) is 

heavily packed with rubble.  Boundaries clearly marked.  20-30 cm.   

 

(8) Greenish grey eluvial horizon.  Limestone base.  5-15 cm.   

 

Layers 5–7 contain Middle Palaeolithic archaeological material.  Some fauna was 

recovered and at least approximately identified by N.I. Burchak-Abramovich and I.M. 

Gromova: a passerine bird, and a hamster-like rodent about the size of a water vole.  

In the text, the presence of exfoliated rubble concentrations at the top of layers 5 and 

7 was emphasised.  They were interpreted as indicative of the predominance of frost 

induced rather than chemical weathering processes at the site at this time.  The faunal 

and floral evidence is held to support the idea that a dry and cool climate prevailed in 

what was predominantly a steppe landscape.   

 

Palynological evidence 

 

 A pollen sample sufficient for analysis was recovered not from the soil itself, 

but from some cavities in long bones taken from the Middle Palaeolithic layers, while 

they were being examined in Maikop.  The results are tabulated on page 58 of the 

report by Liubin et al. (1973).  The total number of specimens counted is 682, of 

which 6 could not be identified.   AP accounts for 6% of the total, NAP is 94%.  The 

numbers tabulated are actual grain counts for AP, and %s for NAP.  Comments in the 

text on the tabulated results are as follows.   

 

 The composition and abundance of NAP shows that the catchment area was 

quite large.  This is indicated by the frequency of Compositae (many of which grow 
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on disturbed ground) and Chenopodiaceae (some of which grow in similar conditions 

and on salt marshes by rivers).  The AP contains both coniferous and deciduous 

species, and indicators of pioneer growth (by which is probably meant birch, 

colonising rocky ground).  In general, it is clear that the area was more open and less 

wooded than it is now.  The presence of birch is taken as an indicator that the 

boundary of the sub-Alpine zone was lower than at present, and consequently the 

boundaries of all zones will have been lower as well.  But the presence of deciduous 

trees (such as hornbeam and beech) shows that the lower boundary of the true 

coniferous belt (with Pinus and Abies) still lay above the position of the site.  In sum, 

the authors conclude that the boundaries of the vegetation zones in general will have 

been about 600-700 metres lower than at present, and on that basis they calculate that 

there will have been a lowering of summer temperatures by about 3.5-4.5° C.   

 

Archaeological material 

 

The Upper Palaeolithic excavated material amounts to 2170 pieces, including 46 cores 

and 131 tools.  It was not further analysed in the published article.  The Middle 

Palaeolithic excavated material amounts to 682 pieces.  33 bladelets of Upper 

Palaeolithic appearance were excluded from the calculations, since it was felt that 

they were probably intrusive from above (a circumstance that could easily arise given 

the relationship between layers 4 and 5).  The Middle Palaeolithic layers were 

considered to be quite heavily occupied, since (it was calculated) there were 48 pieces 

per one square metre of excavated area.  There were relatively few cores, which 

suggested that they were probably worked outside the confines of the rock shelter.  

The average size of the artefacts is small, usually in the range 3-5 cm.  There were 

485 flakes and blades.  80 tools were listed according to the Bordean system on page 

61 of Liubin et al. (1973).  These include 15 unretouched Levallois flakes and blades, 

29 sidescrapers, 5 endscapers, and 12 denticulates.  IR = 44.6.  Generally speaking, it 

was felt that the assemblage was comparable to Bordes’s Typical Mousterian, but 

since this assemblage was very similar to that from Monasheskaya, it was proposed to 

create a separate Gubs culture to embrace them both.  In view of the presence of some 

non-intrusive Upper Palaeolithic elements, it was surmised that this was a Late 

Mousterian, but this is entirely a typological judgement.   
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2.5.2.2 Excavations of 1975 

 

Excavations at the site were carried out for a second time by Kh. A. Amirkhanov, in 

collaboration with Autlev, in 1975 (Amirkhanov, 1986).  Amirkhanov concentrated 

his efforts on the Upper Palaeolithic, but his stratigraphic observations relate to the 

site as a whole.  His composite plan indicates the position of both old and new 

excavations, the newly opened squares being directly adjacent to those of 1962-63 

(Amirkhanov, Fig. 5).  The obliquely hatched area (labelled ‘1’) indicates the 

presence of a medieval burial ground which (it is now clear) hindered the full 

recognition of the Upper Palaeolithic sequence at the time of the first investigation.  

The horizontally hatched area shows Amirkhanov’s excavated squares 4-7.  A new 

section, 2.8 metres thick, “on the northern line” of square 4, was published by 

Amirkhanov (Fig. 6), the details of which are as follows. 

 

 

Gubs Rockshelter 1 stratigraphy (1975) 

 

The layer numbering follows that of Amirkhanov. 

 

(1) Present day soil.  12-25 cm. 

(2) Brown loam with fine rubble and gravel.  Upper Pal cultural layer 1.  10-

17 cm.  

(3) Greyish-yellow loam with gravel and a little angular rubble.  

Archaeologically sterile.  9-13 cm. 

(4) Whitish loam with gravel, high carbonate content.  Archaeologically 

sterile.  5-8 cm. 

(5) Analogous to (3).  17-23 cm. 

(6) Analogous to (4).  6 cm. 

(7) Analogous to (3) and (5).  10-11 cm. 

(8) Ashy, humified.  A buried soil?  Upper pal cultural layer 2.  8-10 cm.   

(9) Analogous to (3) (5) and (7).  4-5 cm. 

(10) Analogous to (4) and (6).  5-8 cm.  
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(11) A collapse horizon?  Sandy soil with some limestone blocks and much 

coarse rubble.  In places the matrix is coloured rust-red, due to the effects 

of ferric oxide, consequent on the destruction of small ferruginous 

concretions.  The limestone material also shows signs of decomposition. 

12-14 cm.   

(12) Light and dark brown loam with fine and medium sharp edged rubble and 

gravel.  20-30 cm. 

(13) Brownish-yellow sandy soil with some sharp edged rubble and much 

gravel.  23-30 cm.   

(14) Dark brown loam with much decomposed rubble and some gravel.  

Mousterian cultural layer 3.  20-23 cm.   

 

It will be seen that this sequence is generally similar to that described by Muratov.  In 

particular, his layers (3) and (4) correspond to Amirkhanov’s (8) and (11).  The 

recognition of two Upper Palaeolithic cultural layers is new.  Amirkhanov ascribes 

the totality of the old finds to Cultural layer 2, the excavated portion of which now 

covers about 16 square metres.  In 1975 two hearths were discovered in this layer.  

Cultural layer 1 was located only in 1975 and covers about 3 square metres; 

Amirkhanov is of the opinion that it could not have been recognised by Autlev in the 

portion dug by him due to disturbance from the medieval burial ground.   

 

A little new fauna from the Upper Palaeolithic layers was recognised by G.F. 

Baryshnikov, to add to the three species already identified by Vereshchagin:  a vole, 

an artiodactyl, 2 bison, and 2 sheep/goat.  The numbers are not great enough to permit 

palaeo-environmental reconstruction, but a significant new pollen and spores 

sequence was established for the entire section, thanks to a study carried out at 

Leningrad university (it is not said by whom).  The details given by Amirkhanov are 

as follows. 

 

Palynological sequence 
 

15 samples were allocated to 8 zones (numbered 2-9) corresponding to the 

stratigraphic layers at the site, as shown in this table, which has been compiled on the 

basis of Amirkhanov’s summary. 
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Zone     Layers     AP%     NAP%     Comments 
 
2           1              5-7        dominant  AP: maple  NAP: Artemisia, Chenopodiaceae, 
                                                           Asteraceae, varia.   
3           2              -            -                no pollen or spores 
4           3              45          22             AP: fir, spruce, pine; oak, elm, ash, hornbeam,  
                                                            hazel, alder, willow, cornel, birch, Zelcova.   
                                                            NAP: varia, Cyperaceae, Chenopodiaceae,  
                                                            Asteraceae.  Moist climate indicated.  AP in 
                                                            valley (?) not unlike montane zone at present.   
5           4-7           3-5        92-95        AP:  pine.  NAP (in order): 1 varia 2 Asteraceae 
                                                             3 Chenopodiaceae 4 Artemisia.  Dry and cold,  
                                                             periglacial wooded steppe. 
6           8               ?            ?               AP: hazel, maple.  NAP: varia.  Treeless  
                                                             watershed, wooded valley. 
7           9-12         12          dominant  AP: pine, oak, maple, honeysuckle, alder, 
                                                             willow. NAP: varia.  
8           13             0            92            NAP: 1 Asteraceae 2 varia 3 Cyperaceae 
                                                             4 Chenopodiaceae.    Periglacial steppe. 
9           14             -             -               NAP: Asteraceae, Chenopodiaceae, varia.  Only 
                                                             a few grains, insufficient to reconstruct climate. 
 

There are some fairly obvious problems with the way in which the data has been 

summarised.  %s are not always given for AP and NAP; they do not add up to 100%, 

the remainder presumably being taken up by spores; and there is a general lack of 

precision.  Amirkhanov points out that there are two warmer and damper phases 

corresponding to layers 3 and 8.  He thinks that these may correspond to Lascaux (16-

17 kyrs ago) and Bryansk (25-29 kyrs ago) respectively, and in his view the nature of 

the archaeological material would agree with this.  It should be noted that (if these 

correspondences are correct) Upper Palaeolithic cultural layer 2 would occur in an 

interstadial period, but Upper Palaeolithic cultural layer 1 would be later than the 

climatic amelioration detected in layer 3.  Lithologically layers 2 and 3 are very 

similar, hence (despite the absence of pollen in layer 2) Amirkhanov considers it 

possible that the warmer climatic conditions may in fact have continued at that time.  

Since Upper Palaeolithic cultural layer 2 is identified as “mid” upper palaeolithic, 

then as Amirkhanov says the period corresponding to the “early” upper palaeolithic 

(not represented here, equivalent to layers 9-11?) may also have been fairly mild.  

Despite the existence of a postulated “collapse horizon” in layer 11, Amirkhanov 

considers that the sequence of deposits through from the Middle to the Upper 

Palaeolithic was continuous, without signs of a major break.   
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Archaeological material 
 

Amirkhanov’s description is confined to the Upper Palaeolithic. 

Upper Palaeolithic cultural layer 2.  Combining the material from all the excavation 

years (1962-63 and 1975) Amirkhanov states that there were 4590 pieces in total, or 

286 per square metre.  There are 55 cores and 163 tools, the remainder being flakes 

and blades and debitage fragments.  Endscrapers are the most numerous tool class, 

109 altogether, of which 46 can be classified as nosed or carinate (Amirkhanov, 1986, 

Fig. 9.15 and 17).  These are commonly regarded as Aurignacian-type artefacts, 

although Amirkhanov does not claim that this is so in this case.  As he says, there are 

no points or backed blades, or geometric pieces, therefore the assemblage is radically 

different from the second upper palaeolithic assemblage.  The site remains the only 

one in the northern Caucasus where Upper and Middle Palaeolithic are superimposed, 

and this is also the only site in the area with a “mid” upper palaeolithic.   

 

Upper Palaeolithic cultural layer 1.  The material excavated in 1975 amounts to 513 

lithic pieces plus one bone awl, or 170 per square metre.  There are 6 cores and 33 

tools, as well as flakes and blades and debitage fragments.  There are 9 points 

(including 4 Gravette points) and 10 backed bladelets, but no geometric microliths, 

therefore the assemblage is classified as “late” upper palaeolithic.   

 

2.5.2.3 Comments 

  
Since this is the only site in the northern Caucasus with superimposed Upper and 

Middle Palaeolithic, it has an obvious importance.  Cultural layer 2 is described as 

“mid” Upper Palaeolithic, but it seems to have some Aurignacian-type characteristics, 

and may therefore be relatively “early”.  At the very least, it will provide a terminus 

ante quem for the Middle Palaeolithic in the area.  As emphasised by previous 

excavators, Muratov’s layers 3 and 4, corresponding to Amirkhanov’s layers 8 and 

11, are quite distinctive and worth investigating in their own right.  The palynological 

characteristics of the Middle Palaeolithic layers are said to resemble the uppermost 

Middle Palaeolithic layer at Monasheskaya, which according to G.M. Levkovskaya 
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corresponds to the end of oxygen isotope stage 3.  But so far the site remains totally 

undated. 

 

The new section drawn in 2004, from which the samples were taken, should be in 

close proximity to Amirkhanov’s 1975 section, and does in fact resemble it, as the 

photograph makes clear.   

 

first version 17 June 2004; revised 6 August 2005.  
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Figure 2.20. Gubs Rockshelter 1, plan in Liubin et al. (1973, fig. 1A)  

 
Figure 2.21. Gubs Rockshelter 1, section in Liubin et al. (1973, fig. 1B) 
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Table 2.4. Gubs Rockshelter 1, pollen table in Liubin et al. (1973, 58) 

 
 
 

 
 
 

Figure 2.22. Gubs Rockshelter 1, plan in Amirkhanov (1986, fig. 5) 
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Figure 2.23. Gubs Rockshelter 1, section from Amirhkanov (1986, fig. 6) 
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Figure 2.24. Gubs Rockshelter, 2004 section with OSL sample positions 
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2.5.3 Barakaevskaya 

 Summary in Liubin (1989, L’Anthropologie 1998), ed. Liubin (1994), 

Belyaeva (1999: 154-163).  

 

 A small karst cave in the Borisov gorge of the river Gubs canyon in the basin 

of the Kuban river.  In the foothills of the Skalisty ridge, 40-50 km south-east of 

Maikop, in the Mostov region of the Krasnodar district.  Absolute height 800-900 

metres above sea level, relative height 73 metres.  Entrance faces south.  Length 9 m, 

maximum width 5-6 m, maximum height at the entrance 2.4 m.  In the past the cave 

was 2-3 metres longer.  Its entrance was covered by a rock overhang, which collapsed 

at the beginning of the Holocene.  Discovered by P.U. Autlev in 1962, excavated by 

Liubin and Autlev in 1976-1977, 1979-1981.  Other specialists took part in the work, 

and their contributions form part of the book edited by Liubin on “The Neanderthals 

of the Gubs ravine” (1994).  Leaving the witness section out of account, the cave has 

been completely excavated (35 square metres).  5 transverse and longitudinal sections, 

maximum thickness 85 cm.   

 

2.5.3.1 Stratigraphy 

(1) loose humified loam, with a small amount of rubble and limestone blocks, and 

ashy lenses.  10-70 cm.  Later prehistoric remains (Neolithic to Mediaeval).  

(2) a dark brown phosphate-carbonate crust, formed by solution.  In 5 places 

broken through by hearths which extend into the layer beneath.  0.1-0.5 cm.   

(3) Yellowish-brown compact loam, filled (up to 70-80%) with sand, gravel, 

rubble, and a few larger pieces of limestone, plus numerous traces of human 

activity.  0.5-25 cm.  Mousterian. 

(4) Compact clay at the base, in pockets.  10-20 cm.  

 

Liubin’s observations on the stratigraphy (1989) were as follows. 

 

(1) The layers are discordant, in that the Upper Palaeolithic is missing.   

(2) There is a sharp contrast between Holocene layer 1 and Pleistocene layer 2.   

(3) Mousterian layer 3 is in situ, sealed by layer 2.   
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(4) The crust constituting layer 2 is a lithological, biological, and cultural marker.  

It has an independent climatic significance, signifying a wet warm phase, 

succeeding a phase of active frost weathering in Mousterian layer 3. 

(5) The Mousterian layer has a high proportion of anthropogenic elements.  

Although not thick, it contained >20,000 flints, about 80,000 bone fragments, 

many bone retouchers, traces of the use of fire, a large stone grinder which is 

assumed to have been used for pulverising haematite or limonite, and human 

remains (a child’s mandible, and 10 isolated teeth).   

 

The Mousterian layer was excavated by means of 3 or 4 thin artificial horizons (5-8 

cm thick).  The separation by horizons allowed the tracing of certain changes in the 

archaeological inventory and the natural environment over time.   

 

2.5.3.2 Sedimentology 

 Chernyakhovskii (1994) made a distinction between autochthonous and 

allochthonous elements in the sediments.  The former are composed not only of fallen 

blocks but also of microcrystalline calcite, which formed as a result of the partial 

dissolution of these blocks, followed by their recrystallisation.  Allochthonous 

components include organic material (fragments of bone, phosphate, and phytoliths) 

and also grains of silicate and aluminosilicate which do not exist in the local 

limestone.  Unlike the Holocene level, the Mousterian layer contained principally 

autochthonous components.  Phytoliths have been found only at the bottom of the 

layer.  This is regarded as an additional proof of the existence of hearths in this 

horizon.  The Mousterian layer also shows signs of post-depositional movement.   

 The strongest post-depositional effects are detected in the crust layer (2).  Its 

degree of cementation increased from the base upwards.  The crust incorporated 

certain materials derived from the Mousterian layer beneath (limestone rubble, flint 

chips, fragments of bone).   

 

2.5.3.3 Fauna in the Mousterian layer 

 Represented mainly by food debris.  Many small fragments of large mammal 

bones; few remains of rodents, birds, and amphibians.  According to Baryshnikov 

(1994, summarised in Liubin 1998) the composition of the finds (mainly long bones 

and extremities) indicates that the meaty parts of the carcases alone were brought into 
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the cave.  23 mammal species, 7 species of birds, and a few bones of amphibians were 

identified. 

 

 Table 1 in Liubin (1998) gives a full list of the mammal species.  The finds 

are divided by layer, but birds are not included.  Numbers are given in terms of 

NISP/MNI. 

 

Only 670 bones out of >80,000 (<1%) allowed a specific determination.  

Bison constituted the bulk of the finds (48.8% of all exploitable animals, 290/11).  

Baryshnikov believes (despite the figures quoted) that the real number of individuals 

present cannot have been less than 200.  Other important ungulates included Capra 

(28.2% or 168/9), Ovis (78/7), Megaloceros (25/5), and Equus (8/4).   

 

The species composition (Ochotona, Spermophilus, Cricetus, Equus, 

Megalocerus, Bison, Ovis) indicates a steppe environment, in an area which is now 

covered by beech woods.  Alpine forms (Marmota, Chionomys spp.) are confined to 

the base of the Mousterian layer (horizons 2-4).  The number of bones of Capra , 

which lives high in the mountains, is much higher here than that of Ovis, which is 

characteristic of the xerophytic foothills.  The appearance in the upper part of the 

Mousterian layer (horizon 1) of the bones of Martes, Apodemus, Sus, and Cervus 

elaphus, together with the change in the relationship between Capra and Ovis, 

suggests the beginning of a process whereby the territory became more wooded.   

 

The birds were determined by A.V. Panteleev (Table 3 in Baryshnikov, 1994; 

Table 2.5).  Apart from unidentified bird bones and indeterminate Passeriformes, 

seven species were identified as follows.  Anas crecca L/querquedula L, Columba 

livia L, Utlanocorypha sp., Lullula arborea L, Anthus trivialis L, Rhodopechys 

sanguinea Gould, Corvus corax L.  The majority were found in horizon 2.  

Baryshnikov comments that these species are mainly indicative of open landscapes.   
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2.5.3.4 Palynology 

The definitive account is given by G.M. Levkovskaya (1994) in the book edited 

by Liubin (1994) .  Liubin himself summarised her conclusions twice (1989 and 

1998).  The second version follows Levkovskaya’s published account closely, but the 

first version differs from it in some respects.  Presumably it should now be regarded 

as superseded by the definitive published account.  Levkovskaya summarised her 

results in a table and a figure, reproduced here with explanatory notes (1994, Table 

2.6 and Figure 2.28).   

 

She distinguished 7 vegetation types.  Their occurrence allowed her to establish 

four pollen zones corresponding to Mousterian horizons 4, 3, 2 and 1, in layer (3), and 

the carbonate crust in layer (2).  Zone V, corresponding to layer (1), produced too 

little material for analysis.  Zone “0” represents present day conditions, and the 

material for it came not from the cave itself but from the floodplain of the river Gubs, 

60 metres below.  17 samples were taken, but the results have been amalgamated into 

10 sample locations.  The % figures have been calculated with respect to AP, NAP, 

and spores taken together.  No explanation is given as to how the “quantitative 

indicators” at the foot of Table 2.6 have been calculated.  Levkovskaya provides a 

further commentary on the different pollen zones as follows.  All figures are in 

percentages unless otherwise stated. 

 

Pollen zone I (excavated horizon 4) 

 AP 42, NAP 22, spores 36.  coniferous 15, deciduous 0.  Exotics include 

Alnaster and Larix.  Since Alnaster does not now exist in the Caucasus (in Europe it 

signifies an area with perpetual frost) and Betula spp. grow on the boundary of the 

wooded and sub-Alpine zones, there is an indication that this was a cold continental 

climate.  Both the birch and the alder are dwarf forms.  Levkovskaya estimates that 

the mean annual temperature in this area at that time may have been at least 3.5°C less 

than it is now. 

 

Pollen zone II (excavated horizon 3) 

 AP 51, NAP 34, spores 15.  coniferous 3.9, deciduous 6.5.  Exotics as before.  

The deciduous species include Carpinus orientalis, and Levkovskaya draws attention 
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to the fact that there are now three species in vegetation type VII which flourished on 

bare rock slopes.  She characterises the environment as a whole as a relatively warm 

wooded steppe with some remnants of periglacial vegetation (including the dwarf 

forms) still persisting.   

 

Pollen zone III (excavation horizons 2-1) 

 AP 56, NAP 30, spores 14.  deciduous 21, particularly Corylus, Ulmus, and 

Carpinus.  No more dwarf forms, but exotics include Ostrya and Castanea.  

Levkovskaya considers that the water plant Osmunda probably got into the site as a 

result of human activity.  In general, she characterises this zone as representative of a 

warm wooded steppe, with a mixture of mid mountain type deciduous trees and 

vegetation characteristic of open areas.  III is warmer than II.   

 

Pollen zone IV (carbonate crust) 

 AP 50.7, NAP 39.7, spores 9.6.  deciduous 32, particularly Juglans and 

Carpinus orientalis.  The environment as a whole is characterised as a warm wooded 

steppe, with low mountain type trees and a relatively large percentage of exotics.  For 

Levkovskaya, this layer represents an optimum warm stage.   Belyaeva (1999), 

relying on Levkovskaya, suggests that the layer corresponds to a warm interstadial 

within the last glaciation, comparable to some extent with the two warm phases 

established at Monasheskaya, in layer 3A horizon 3 and the base of layer 4.   

 

Pollen zone V (layer 1)  

 Although 5 samples were taken, the quantity of material present was minimal.  

The pollen grains may have been burnt. 

 

Pollen zone “0” (Gubs valley) 

 Deciduous AP 65.  These days there are >30 species of trees in the area, with 

some relict elements, but very few coniferous.   

 

 In general, Levkovskaya emphasises how varied the pollen record is in the 

Mousterian horizons at the cave, notwithstanding the fact that they were so thin and 

compact. 
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2.5.3.5 Archaeology 

 A workshop plus a habitation site.   Raw material, 98-99% local grey/black 

flint of poor quality, a small amount of better yellow/brown flint that was brought into 

the cave from outside the canyon.  Only 60 cores, but all stages of secondary working 

are represented.  150 bone and stone retouchers, a large number of small flakes.  

Basically disc cores.  Small sized industry, average 5-6 cm max length.  Dechets de 

travail 89.9%, tools 4.8%, utilised flakes 5.3%.  Basic categories of tools (n=795: a 

full list is given in Table 4 of Liubin 1998): points 29, sidescrapers 277, notches 223, 

denticulates 52. In general, a Typical Micromousterian, with high IR=34.8 and index 

of notches=30.65.  Decline in relative abundance of notches from base upwards, but 

the industry throughout is broadly homogeneous.  A few bifacially worked pieces.  

Presumably this has inspired a comparison also to the East European Micoquian.  

Similarities to Monasheskaya support the idea that there was a ‘local cultural 

tradition’.  One of the characteristics of this tradition is the use of ventral thinning as 

applied to certain tools.  The Mousterian of the Transcaucasus is different.   

 

2.5.3.6 Anthropological finds 

 Determinations by A.A. Zubov, G.P. Romanova, V.M. Kharitonov (1994).  10 

teeth have been found in Mousterian horizons 1, 3, and 4.  In addition, in 1979, at the 

base of the Mousterian layer, 2-3 cm from the cave floor, in horizon 2, was found a 

child’s mandible with a full set of milk teeth.  The child was 2-3 years old.  On the 

basis of a comparison to Teshik-Tash and Zaskal’naya VI it was determined that this 

was an individual belonging to the Neanderthal stage “or at least” to a stage 

transitional between Neanderthal and anatomically modern man (Zubov et al., 1994: 

90).  

2.5.3.7 Palaeogeography and chronology 

The first settlement of the cave took place in a dry and cold climate, to judge 

by the characteristics of the base of the Mousterian layer, i.e., presence of exfoliated 

rubble, predominance of open steppe animals, and pollen indicative of sub-Alpine 

vegetation.  The vegetation zones of the northern slopes of the Western Caucasus at 

that time were 1000 metres lower than at present.  The joint presence of Alpine 

species (Marmota, Chionomys, Capra) and those characteristic of the steppes below 

the Caucasus (Equus, Ellobius, Cricetus) allow us to reconstruct the evolution of the 
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landscape.  The wooded zone was divided into separate islands, and the Alpine 

meadows directly joined the steppes, which penetrated deep into the mountains.   

 In the upper part of the Mousterian layer there are indications of an improved 

climate.  In horizons 1 and 2 there are a few remains of such wooded mountain 

species as Martes and Cervus elaphus, and in horizon 1 Sus scrofa and Apodemus.  At 

the time of the formation of horizon 2, judging by the pollen, the cave corresponded 

to the upper part of the wooded zone.  These are indications of the onset of a warm 

climatic episode.  In Liubin’s opinion, this may perhaps correspond to Brorup, as 

shown by lithology (a phosphate crust) and by pollen (deciduous trees in the sample 

corresponding to that layer).  The relatively “archaic” nature of the Mousterian 

industry is said not to be in contradiction with this.   The accumulation of the 

Mousterian layer, which is not very thick, proceeded very slowly, judging by the 

appreciable evolution of the stone industry which occurred, and the bio-stratigraphic 

changes which took place over that time. 

First version 27 June 2004; revised 9 August 2005. 

 68



2 DSR Gubs Gorge         

 
Figure 2.25. Barakaevskaya, site plan 
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Figure 2.26. Barakaevskaya, sections A – D and V- Z 
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Figure 2.27. Barakaevskaya, 2004 section with position of the OSL sample  
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Table 2.5. Barakayevskaya: the mammals and their quantitative distribution within the 

four Mousterian Layers. 
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Table 2.6. Geographical analysis of the fossil flora from the Mousterian layer at 

Barakaevskaya and the overlying carbonate crust (Levkovskaya 1994, table 5) 
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Explanatory Note 
 
The columns are labelled 1-7 as follows.  1 vegetation type, 2 flora, 3-4-5 excavation 
horizons 4, 3, 2-1,  6 carbonate crust, 7 surface sample. 
Vegetation types I-VIII are listed on the left hand side as follows. 
 
I       Boundary of the wooded and sub-Alpine belts 
II     High mountain coniferous woods 
III    Deciduous woods 
IV    Mainly low mountain woods 
V     Relict woods 
VI    Steppes 
VII   Rocky slopes  
VIII Water 
 
The table at the bottom reads: Conclusions from Table 5. 
It shows the “quantitative representation of the indicators of different vegetation types 
according to the various horizons”.   
The vegetation types I-VIII are as before.  The horizons are also arranged in columns 
as before.  The pollen zones I-IV and 0 are listed at the bottom. 
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Figure 2.28. Pollen and spores diagram of the Mousterian deposits at Barakaevskaya 

(Fig. 20 Levkovskaya 1994) [NB only the most significant components of the 

complete diagram are shown] 

 
Explanatory Note 
 
The headings at the top read (from left to right) as follows 
Pollen zones/ Mousterian horizons/ lithological layers/ sample numbers/  
summary diagram %s/ exotic plant names 1-5/ pollen zones.  The pollen zones are 
named as follows (according to vegetation type) 

0 present day, low mountain type woods 
V   - 
IV  wooded steppe, low mountain type woods (and exotics) 
III  wooded steppe, mid mountain type woods 
II   wooded steppe, mixed cold and warm indicators 
I     boundary of wooded and sub-Alpine belts 

 
 
The Key is labelled as follows: 
 
1 AP, 2 NAP mesophil and mesoxerophil, 3 NAP xerophil,  4 spores,  5 spruce,  6 
pine,  7 birch,  8 alder,  9 AP deciduous,  10 Neanderthal mandible,  11 phosphate-
carbonate crust,  12 ashy Holocene deposits,  13 surface sample from present day 
alluvial floodplain of river Gubs (60 m below the cave),  14 Final Upper Palaeolithic 
artefacts found in places between the crust and the Holocene deposits,  [15 apparently 
a mistake].   
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Appendix 2.1 Pre-sampling site assessment forms (by Burbidge & Allsworth-

Jones) 

Site Monasheskaya Cave 
 

General Description 
Gubs Canyon, large cave, good sections in open areas but behind drip line. Good info 
from Belyaeva’s thesis. 
 
Geographic Description 
Gubs facing South. Rockshelter with “gullies” at back. 
- Gubs, Barakaevskaya and Monasheskaya in line along valley. 
 
Latitude  

 
Longtitude  Altitude  

Bedrock Geology 
Limestone 
 
Archaeology & Quaternary Stratigraphy: 
Excavation History 
1961-1964 Autlev and Liubin – Initial small pit 
1975-1976 Liubin – Larger area 
1987-1988, 1990-1991 Belyaeva – Two small areas 
 
Periods/cultures represented 
Mousterian – severe truncation 
Medieval /Post Med. 
 
Main activities represented 
Occupation – in particular layer 3a 
Neanderthal burial – layer 2. 
 
Common artefact types  e.g. Flint, quartzite, hearths/occupation, faunal, human etc. 
Human (1 skeleton in 2a).  
Faunal bone common but in poor condition. 
Flint of two types. 
Hearths and Ash in 3A and 2 (No 14C) 
 
Faunal remains 
Much but bad condition. One Marmot skeleton from burrow – many burrows in 
sections, but they seem well defined. 
 
Sedimentation types  e.g. Aeolian, fluvial, colluvial, anthropogenic, loessic, sandy 
Eluvial at base 
Rockfall (layer 3Б in particular) 
Colluvial beyond drip-line, and inside cave too?- cf. differences in pollen between 
layer 4 in square 7 and layer 4 in section У-Г. 
 
Approx. depth of stratigraphy Variable: 1.5 – 0.5 m 
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Approx. No. contexts / stratigraphic units 5 + subdivisions 

 
Expected age range ?~50 ka? OIS3 Truncated Palaeolithic 

– no transition to Upper Palaeolithic 
Existing chronological control e.g. Typology, Anthropology, Faunal, 14C etc 
Pollen phases indicate OIS3 
Typology. 
Bad 14C of ~ 15ka from ???? (collagen hard to extract) 
Ash where from?… might not be so bad. 
 
Artefacts/contexts of particular note 
Neanderthal skeleton in layer 2, square 7. 
Gubs culture layers – 3a in particular, but throughout. 
 
Archaeological questions to be addressed 
Really chronology – how it fits in. 
Impacts on Barakaevskaya and Monasheskaya. 
Skeletal remains here and at Barakaevskaya. 
 
Chronological questions to be addressed 
Age of Neanderthal skeleton in layer 2, square 7. 
Gap / Hiatus between 3Б rockfall and 3A? 
Is layer 4 representative of a warm to cold transition? 
Correlation of layer 4 in square 7 with layer 4 in section У-Г. 
3a is the main cultural horizon – date it. 
Absolute chronology for pollen record. 
 
Regional connections 
Gubs, Barakaevskaya and Monasheskaya in line along valley – “Gubs Culture”. 
Pollen Pt connection with Monasheskaya claimed – where? Check. 
Well-dated Neanderthal skeletal remains in Mezmaiskaya – not going there, but find 
age for comparison. 
 
Importance of the site archaeologically 
Neanderthal remains in 2a. 
Dense occupation/artefacts in 3a (and 3A in general) 
Implications for definition of Gubs Culture 
 
Importance of the site in terms of the regional chronology 
Barakaevskaya, Gubs Rockshelter, and Monasheskaya should contain the same 
archaeological records. 
Pollen record – but needs some sorting out. 
Good Middle Palaeolithic sequence through various climatic stages, but truncated. 
BUT: Use as a base for Barakaevskaya and Gubs Rockshelter, or concentrate on 
those. 
 
Datability of the site 
Many burrows, including of Holocene age, but well defined and archaeology is “in 
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situ”. 
Sandy layers, but from what source? 
Heated sediment – hearths/ash. 
⇒ Possible but much care required. 
- Will square 7 near the skeleton be opened? 
 
Contexts on which to focus for sampling 
Layer 4: Upper/lower?? Cold/warm?? Square 7 vs. section У-Г. Provides oldest age 
for sequence. 
Possible break between 3Б rockfall and 3A would be difficult 
Layer 3a: Cultural layer and last 3rd optimum warm spell. Heated material? 
Layer 2: Skeletal remains in square seven. Archaeologically important. 
 
Completed By Checked By Date 
CIB   
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Site Gubs Rockshelter No. 1 
 

General Description 
Rock shelter, 90-100 m above river. Wide and shallow. 
 
Geographic Description 
Gubs facing South-south-east in limestone cliffs. Sheltered from wind. 
- Gubs, Barakaevskaya and Monasheskaya in line along valley. 
 
Latitude  

 
Longtitude  Altitude  

Bedrock Geology 
Limestone 
 
Archaeology & Quaternary Stratigraphy: 
Excavation History 
7 m trench excavated 40 years ago. Liubin and Muratov (geologist). 
 
Periods/cultures represented 
Superposed Mid and Upper Palaeolithic 
 
Main activities represented 
Occupation + some working of flint. 
Layer 3 = ash/humified, Layer 4 = burnt…what was happening on the site in these 
periods? 
 
Common artefact types  e.g. Flint, quartzite, hearths/occupation, faunal, human etc. 
Flint (local sources). No mention of burnt Middle Palaeolithic flints. 
Hearths/occupation layer: Layer 3 (Upper Palaeolithic) 
 
Faunal remains 
Very little but not all reported. 
Palynology indicates climate in Middle Palaeolithic Layers 5 to 7  
 
Sedimentation types  e.g. Aeolian, fluvial, colluvial, anthropogenic, loessic, sandy 
Exfoliation / rockfall. 
Anthropogenic. 
Aeolian – clean lenses in Layer 2, and suggested component of other layers 
 
Approx. depth of stratigraphy 1.75 m 

 
Approx. No. contexts / stratigraphic units 8 

 
Expected age range OIS3-Holocene. Climate, top links 

with Monasheskaya 
End of OIS3 - Levkovskaya 

Existing chronological control e.g. Typology, Anthropology, Faunal, 14C etc 
Typology, Pollen, Climate. – Links to Monasheskaya 
 

 79



2 DSR Gubs Gorge         

Artefacts/contexts of particular note 
Layers 3 and 4. Upper Palaeolithic Anthropogenic (Layer 3 = ashy/humic … naturally 
developed soil? Layer 4 = burnt) 
 
Archaeological questions to be addressed 
What do (Upper Palaeolithic) Layers 3 and 4 represent? 
 
Chronological questions to be addressed 
Constrain Upper Palaeolithic – Middle Palaeolithic boundary, and indicate length of 
potential hiatus/erosion. 
How far back does site usage go? 
 
Regional connections 
Assemblages: Gubs, Barakaevskaya and Monasheskaya in line along valley – “Gubs 
Culture”. 
Climatic and supposed chronological link to Monasheskaya. 
Upper Palaeolithic: don’t know. 
 
Importance of the site archaeologically 
Upper Palaeolithic and Middle Palaeolithic superposed IN CAVE. 
 
Importance of the site in terms of the regional chronology 
Implications for “Gubs Culture” in general. 
Type site with Monasheskaya. 
 
Datability of the site 
Middle Palaeolithic: Coarser material at top of Layers 5 and 7, Layer 6 has less 
rubble. 
Rockfall seals layers near rim. 
Layers 3 and 4 may be cleaner and date better – Anthropogenic, but Upper 
Palaeolithic. 
Test Limestone for contamination. 
 
Contexts on which to focus for sampling 
Layers 3 and 4 – There is archaeological interest and they should be datable. 
Look for lenses in Layers 5, 6, and 7. 
Plenty of Aeolian derived sediment (apparently), but contamination issues. 
 
Completed By Checked By Date 
CIB   
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Site Barakaevskaya Cave 
 

General Description 
Gubs Canyon, Karst cave, Northern Caucasus. 
Cave sediments virtually dug out. 
 
Geographic Description 
Foothills of Skalisty Ridge. Mostov Region. 73 m above valley. South facing 
 
Latitude  

 
Longtitude  Altitude  

Bedrock Geology 
Limestone 
 
Archaeology & Quaternary Stratigraphy: 
Excavation History 
1976 – 1981 Liubin and Autlev 
 
Periods/cultures represented 
Middle Palaeolithic and later (Neolithic – Mediaeval) 
 
Main activities represented 
Middle Palaeolithic : Occupation (long term), Butchery, Tool manufacture. 
 
Common artefact types  e.g. Flint, quartzite, hearths/occupation, faunal, human etc. 
Flint, bone, hearths at base, 
Human: Mandible + teeth (skull?) at very base  
 
Faunal remains 
Bison, not Cave Bear: implies plains hunters 
 
Sedimentation types  e.g. Aeolian, fluvial, colluvial, anthropogenic, loessic, sandy 
Autochthonous material – roof spall and bits and bobs 
Allochthonous material – mainly faunal / human 
BUT – mention of sand and gravel, plus hearths at base (i.e. anthropogenic)  
 
Approx. depth of stratigraphy 0.85 m 

 
Approx. No. contexts / stratigraphic units 4 

 
Expected age range Brorup (> 50 – 60 ka, but speculative) 

+ Holocene 
Existing chronological control e.g. Typology, Anthropology, Faunal, 14C etc 
Typology + Anthropology + Stratigraphy indicates Middle Palaeolithic, but 
speculative  
 
Artefacts/contexts of particular note 
Layer 3: 
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Human mandible and teeth at base of Layer 3 (Middle Palaeolithic), base of 
sediments. 
Lots of tools throughout Layer 3. 
Lots of hearths at base of Layer 3. 
 
Archaeological questions to be addressed 
Part of Gubs group – Linking assemblage to Gubs and Monasheskaya 
 
Chronological questions to be addressed 
Age of mandible – Neanderthal. 
Length of time represented by Layer 3, and climate at different times through Layer 3, 
but Layer 3 is thin… 
Layer 2 carbonate crust: age to constrain hiatus in Layer 3 (also = warm spell).  
 
Regional connections 
Cold – warm as other sites. 
Linkages within Gubs group. 
 
Importance of the site archaeologically 
Neanderthal remains. 
Lots of tools. 
Climate variation during later Middle Palaeolithic. 
 
Importance of the site in terms of the regional chronology 
Links to Gubs Rockshelter and Monasheskaya – tie in with human remains. 
 
Datability of the site 
Hearths? OK. 
Thin Middle Palaeolithic layer remains: Sediments may not be representative of 
archaeological sequence identified where layer was deeper, however they do 
apparently contain sand. 
The major issue is the continued existence of the section – the most interesting 
material may have been completely excavated. 
 
Contexts on which to focus for sampling 
Layer 3, in particular the base. 
 
Completed By Checked By Date 
CIB   
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Appendix 2.2 Luminescence sample forms 

Site Code: 
Site Name: 

Monasheskaya 

Date 
 

4/7/04 

Context No 
Section У-Г 
Layer 3A-1 

Luminescence 
Sample No 
EFD4L001 

Description of sampling location:  Sketch of surrounding area 
Tube sample, middle of Layer 3A-1: 
32 cm from base of Layer XB [[[or base of 
rubble layer]]], 80 cm from left hand end 
of section (~У). 
Section У-Г runs S-N perpendicular to 
canyon wall, from 0 – 2 m up slope of drip 
line & hence avoids colluvial sediments. 
~10 cm thick yellowish brown. 10 cm 
beneath rubble rich layer, 20 cm above 
occupation layer (3a).  
Sealed locally by Layer X, which contains 
evidence for possible water logging and 
possible volcanic ash. Stratigraphically 
underlies Layer 2 containing skeletal 
remains. 
Seals Layer 3a (3A-5): Dark occupation 
layer containing charred material and 
artefacts. 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 

Dosimetry EFD4G004 ZLB for lab γ  
Details:  
Rainbow MCA, 2”×2” NaI Probe, 600 s counting time 
Hole Depth = 13 cm 
Est. Solid Angle = 3.8-3.9 π 
Gamma dose rate = 0.142 ± 0.004 
Limestone clast sample taken adjacent to gamma spec hole after measurement: 
EFD4L001 Limestone 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg.  

 
Nature of Dating Problem: 
Layer 3A-1 = Top of Mousterian sequence in section У-Г  - constrain 
Series of climatic oscillations through Layer 3, indicated by pollen. - constrain 
Should predate EFD4L006, and post-date EFD4L002 etc.  
 

Completed By Checked By Date 
CIB   
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Site Code: 
Site Name: 

Monasheskaya 

Date 
 

4/7/04 

Context No 
Section У-Г  

Layer 3a 

Luminescence 
Sample No 
EFD4L002 

Description of sampling location:  Sketch of surrounding area 
Tube sample, middle of Layer 3a (3A-5): 
62 cm from base of Layer XB [[[or base of 
rubble layer]]], 80 cm from left hand end 
of section (~У). 
Section У-Г runs S-N perpendicular to 
canyon wall, from 0 – 2 m up slope of drip 
line & hence avoids colluvial sediments. 
5 – 15 cm thick dark occupation layer – 
lots of bone & charred material, ⇒ heated 
component to sediments 
Sealed by 3A(upper) 
Seals 3A(lower) 
 
 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 

Dosimetry EFD4G005 ZLB for lab γ  
Details:  
Rainbow MCA, 2”×2” NaI Probe, 600 s counting time 
Hole Depth = 13 cm 
Est. Solid Angle = 3.8-4 π 
Gamma dose rate = 0.185 ± 0.01 
Note: ~10 cm limestone stone found in γ-spec hole 
Limestone clast sample taken adjacent to gamma spec hole after measurement: 
EFD4L002 Limestone 
 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg.  

 
Nature of Dating Problem: 
Layer 3a contains clearest (and most significant? – also see EFD4L004 & 5) occupation 
evidence ⇒ obtain direct date. 
Fits into series of climatic oscillations through Layer 3 ⇒ climatic chronostratigraphy. 
Should pre-date EFD4L001 and post-date EFD4L003 etc.  
 

Completed By Checked By Date 
CIB   
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Site Code: 
Site Name: 

Monasheskaya 

Date 
 

4/7/04 

Context No 
Section У-Г  
Layer 3A-6 

Luminescence 
Sample No 
EFD4L003 

Description of sampling location:  Sketch of surrounding area 
Tube sample from Layer 3A-6, in Layer 
3A mid-way between 3a and 3Б: 
80 cm from base of Layer XB [[[or base of 
rubble layer]]], 8 cm below base of Layer 
3a (3A-5). ~80 cm from left hand end of 
section (~У). 
Section У-Г runs S-N perpendicular to 
canyon wall, from 0 – 2 m up slope of drip 
line & hence avoids colluvial sediments. 
~25 cm thick layer of yellowish sediment 
containing limestone gravel and lenses of 
artefacts and humic material ⇒ some 
occupation. 
Sealed by 3a (3A-5): Dark occupation 
layer containing charred material and 
artefacts.  
Seals 3Б: Rubble rich layer 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 

Dosimetry EFD4G006 ZLB for lab γ  
Details:  
Rainbow MCA, 2”×2” NaI Probe, 600 s counting time 
Hole Depth = 13 cm 
Est. Solid Angle = 3.8-4 π 
Gamma dose rate = 0.263 ± 0.01 
Limestone clast sample taken adjacent to gamma spec hole after measurement: 
EFD4L003 Limestone 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg.  

 
Nature of Dating Problem: 
Mousterian warm phase? Above humic horizon associated with artefact concentration 
(phase of occupation within 3A lower). 
Should pre-date EFD4L002 and post-date EFD4L004 etc.  
 

Completed By Checked By Date 
CIB   
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Site Code: 
Site Name: 

Monasheskaya 

Date 
 

4/7/04 

Context No 
Section У-Г  

Layer 4 (upper) 

Luminescence 
Sample No 
EFD4L004 

Description of sampling location:  Sketch of surrounding area 
Tube sample from upper part of Layer 4: 
135 cm from base of Layer XB [[[or base 
of rubble layer]]], ~80 cm from left hand 
end of section (~У). 
Section У-Г runs S-N perpendicular to 
canyon wall, from 0 – 2 m up slope of drip 
line & hence avoids colluvial sediments. 
Mousterian artefact rich layer.  
Sealed by 3Б: Rubble rich layer 
Seals Bedrock. 
 
 
 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 

Dosimetry EFD4G007 ZLB for lab γ  
Details:  
Rainbow MCA, 2”×2” NaI Probe, 600 s counting time 
Hole Depth = 13 cm 
Est. Solid Angle = 3.8-4 π 
Gamma dose rate = 0.23 ± 0.01 
Limestone clast sample taken adjacent to gamma spec hole after measurement: 
EFD4L004 Limestone 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg.  

 
 

Nature of Dating Problem: 
Resolve pollen and hence climate associated with layer into chronology. Is there a short 
or long interval between top and bottom of Layer 4? And see EFD4L007. 
Should pre-date EFD4L003 and post-date EFD4L005. May post-date EFD4L007 from 
mid Layer 4 in section Д-Ф.   
 
 
 

Completed By Checked By Date 
CIB   
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Site Code: 
Site Name: 

Monasheskaya 

Date 
 

4/7/04 

Context No 
Section У-Г  

Layer 4 (lower) 

Luminescence 
Sample No 
EFD4L005 

Description of sampling location:  Sketch of surrounding area 
Tube sample from lower part of Layer 4: 
144 cm from base of Layer XB [[[or base 
of rubble layer]]], ~80 cm from left hand 
end of section (~У). 
Section У-Г runs S-N perpendicular to 
canyon wall, from 0 – 2 m up slope of drip 
line & hence avoids colluvial sediments. 
Mousterian artefact rich layer.  
Sealed by 3Б: Rubble rich layer 
Seals Bedrock. 
 
 
 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 

Dosimetry EFD4G008 ZLB for lab γ  
Details:  
Rainbow MCA, 2”×2” NaI Probe, 600 s counting time 
Hole Depth = 13 cm 
Est. Solid Angle = 4 π but close to bedrock below 
Gamma dose rate = 0.218 ± 0.01 
Limestone clast sample taken adjacent to gamma spec hole after measurement: 
EFD4L005 Limestone 
 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg.  

 
 

Nature of Dating Problem: 
Lowermost sample from site: constrain archaeological sequence. Resolve pollen and 
hence climate associated with layer into chronology. Is there a short or long interval 
between top and bottom of Layer 4? And see EFD4L007. 
Should pre-date EFD4L004, and EFD4L007 from mid Layer 4 in section Д-Ф.   
 
 

Completed By Checked By Date 
CIB   
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Site Code: 
Site Name: 

Monasheskaya 

Date 
 

4/7/04 

Context No 
Section Д-Ф 

Layer 2 

Luminescence 
Sample No 
EFD4L006 

Description of sampling location:  Sketch of surrounding area 
Tube sample from Layer 2: 
86 cm above the level of eluvium/bedrock 
at point Ф, 22 cm horizontally S of Ф.  
Section Д-Ф runs S-N perpendicular to 
canyon wall, from 2 – 5 m up slope of drip 
line. 
Yellowish fine sediment with limestone, 
associated with skeletal remains, not 
present in section У-Г. Holocene age 
burrows common (fill as Layer 1), but 
avoided by sample tube. 
Sealed by Layer 1: Humic, grey, Holocene 
material. 
Seals 3A: Yellowish fine sediment with 
limestone, present in section У-Г.   
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 

Dosimetry EFD4G009 ZLB for lab γ  
Details:  
Rainbow MCA, 2”×2” NaI Probe, 600 s counting time 
Hole Depth = 18 cm 
Est. Solid Angle = 4 π 
Gamma dose rate = 0.300 ± 0.007 
Limestone clast sample taken adjacent to gamma spec hole after measurement: 
EFD4L006 Limestone 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg.  
 
Nature of Dating Problem: 
Youngest Middle Palaeolithic deposits on site, associated with Neanderthal remains 
excavated from Layer 2 in square 8(?), ~ 1.5 m from sampling position. 
Clear evidence of bioturbation, plus reported post-depositional disturbance by people.  
Should post-date EFD4L001 etc from section У-Г, but Neanderthal implies older than 
~30ka. 
 

Completed By Checked By Date 
CIB   
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Site Code: 
Site Name: 

Monasheskaya 

Date 
 

4/7/04 

Context No 
Section Д-Ф 

Layer 4 

Luminescence 
Sample No 
EFD4L007 

Description of sampling location:  Sketch of surrounding area 
Tube sample from middle of Layer 4: 
13 cm below Layer 3Б and 12 cm above 
bedrock/eluvium at point of sampling, 48 
cm horizontally N of Д.  
Section Д-Ф runs S-N perpendicular to 
canyon wall, from 2 – 5 m up slope of drip 
line. 
Mousterian artefact rich layer. 
Sealed by Layer 3Б: Rubble rich layer 
Seals 3A: Seals Bedrock / Eluvium 
 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 

Dosimetry EFD4G010 ZLB for lab γ  
Details:  
Rainbow MCA, 2”×2” NaI Probe, 600 s counting time 
Hole Depth = 13 cm 
Est. Solid Angle = 3.8 - 4 π 
Gamma dose rate = 0.229 ± 0.01 
Limestone clast sample taken adjacent to gamma spec hole after measurement: 
EFD4L007 Limestone 
 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg.  
 
 
Nature of Dating Problem: 
Pollen from Layer 4 in section Д-Ф appears warm-cold-warm moving up from bedrock 
(so EFD4L007 should date a cold phase), but in section У-Г the climate appears coldish 
but marshy at first, then cold & damp above (EFD4L004 and EFD4L005 respectively). 
Differences in pollen between sections question correlation of Layer 4 in each section: 
Test chronological consistency: Should pre-date EFD4L004 and post-date EFD4L005 
from section У-Г. 
 
 

Completed By Checked By Date 
CIB   
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Site Code: 
Site Name: 

Gubs Rockshelter I 

Date 
 

5/7/04 

Context No 
South wall of 
Amirkhanov’s 

excavation (Square 3) 
Layer 2 (upper) 

Luminescence 
Sample No 
EFD4L008 

Description of sampling location:  Sketch of surrounding area 
Tube sample from Layer 2 above humic 
horizon (layer 3), rubble and burnt 
material (layer 4). 
27 cm below local datum at –1.6 m, 46 cm 
left from plumb line at RHS of section. 
Layer 2: Upper Palaeolithic, yellow-brown 
with limestone gravel.  
Sealed by Layer 1: Present topsoil.          
Contains Layers 3 (humic layer: similar 
texture to 2, but darker) and 4 (reddish 
clayey layer = burning). Some limestone 
rubble between levels of 3 and 4. 
Seals Layer 5: limestone stone fall layer 
above sediment similar to Layer 2 
The section runs ~parallel to the canyon 
wall, around ~2m from the rock face. In 
general less limestone and more fines than 
at Monasheskaya. Short transport colluvial 
sediments from around the corner? 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 

Dosimetry EFD4G011 ZLB for lab γ  
Details:  
Rainbow MCA, 2”×2” NaI Probe, 600 s counting time 
Hole Depth = ? cm 
Est. Solid Angle = 4 π 
Gamma dose rate = 0.167 ± 0.01 
 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg.  
 
Nature of Dating Problem: 
Indicate part of the time range of Upper Palaeolithic activity at the Gubs site. 
Should post-date all samples from Mousterian layers at Gubs Rockshelter and 
Monasheskaya. Should post date EFD4L009 and L013.  
 

Completed By Checked By Date 
CIB   
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Site Code: 
Site Name: 

Gubs Rockshelter I 

Date 
 

5/7/04 

Context No 
South wall of 
Amirkhanov’s 

excavation (Square 3) 
Layer 2 (lower) 

Luminescence 
Sample No 
EFD4L009 

Description of sampling location:  Sketch of surrounding area 
Tube sample from Layer 2, 61 cm below 
local datum at –1.6 m, 38 cm left from 
plumb line at RHS of section. Tube taken 
~10 cm below rubble in Layer 2, and ~ 5 
cm above rubble at top of Layer 5. 
Layer 2: Upper Palaeolithic, yellow-brown 
with limestone gravel.  
Sealed by Layer 1: Present topsoil.          
Contains Layers 3 (humic layer: similar 
texture to 2, but darker) and 4 (reddish 
clayey layer = burning). Some limestone 
rubble between levels of 3 and 4. 
Seals Layer 5: limestone stone fall layer 
above sediment Apparently similar to 
Layer 2 
The section runs ~parallel to the canyon 
wall, around ~2m from the rock face. In 
general less limestone and more fines than 
at Monasheskaya. Short transport colluvial 
sediments from around the corner? 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 

Dosimetry EFD4G012 ZLB for lab γ  
Details:  
Rainbow MCA, 2”×2” NaI Probe, 600 s counting time 
Hole Depth = ? cm 
Est. Solid Angle = 4 π 
Gamma dose rate = 0.183 ± 0.01 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg.  
 
Nature of Dating Problem: 
Lowermost Upper Palaeolithic layer, so date for oldest Upper Palaeolithic at Gubs, and 
to constrain the youngest Middle Palaeolithic layers. 
Should post-date all samples from Mousterian layers at Gubs Rockshelter and 
Monasheskaya, specifically EFD4L010. Should pre-date EFD4L008 and L013. 
 

Completed By Checked By Date 
CIB   
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Site Code: 
Site Name: 

Gubs Rockshelter I 

Date 
 

5/7/04 

Context No 
South wall of 
Amirkhanov’s 

excavation (Square 3) 
Layer 5 

Luminescence 
Sample No 
EFD4L010 

Description of sampling location:  Sketch of surrounding area 
Tube sample from Layer 5, 76 cm below 
local datum at –1.6 m, 36 cm left from 
plumb line at RHS of section.  
Layer 5: limestone stone fall layer above 
yellowish brown sediment similar to Layer 
2 
Sealed by Layer 2: Upper Palaeolithic, 
yellow-brown with limestone gravel.  
Seals Layer 6. Apparently similar to lower 
Layer 5, but less stony.  
The section runs ~parallel to the canyon 
wall, around ~2m from the rock face. In 
general less limestone and more fines than 
at Monasheskaya. Short transport colluvial 
sediments from around the corner? 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 

Dosimetry EFD4G013 ZLB for lab γ  
Details:  
Rainbow MCA, 2”×2” NaI Probe, 600 s counting time 
Hole Depth = ? cm 
Est. Solid Angle = 4 π 
Gamma dose rate = 0.223 ± 0.01 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg.  
 
Nature of Dating Problem: 
Uppermost Mousterian (Middle Palaeolithic) layer, so date for youngest Middle 
Palaeolithic at Gubs, and to constrain the oldest Upper Palaeolithic layers. Climatic 
fluctuations suggested through Layers 5, 6, and 7 (though not published), which are 
thought comparable with upper Middle Pal layers at Monasheskaya.  
Should predate EFD4L008 and L009.  
Should post-date EFD4L011. 
 
 

Completed By Checked By Date 
CIB   
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Site Code: 
Site Name: 

Gubs Rockshelter I 

Date 
 

5/7/04 

Context No 
South wall of 
Amirkhanov’s 

excavation (Square 3) 
Layer 6 

Luminescence 
Sample No 
EFD4L011 

Description of sampling location:  Sketch of surrounding area 
Tube sample from Layer 6, 95 cm below 
local datum at –1.6 m, 38 cm left from 
plumb line at RHS of section.  
Layer 6: Apparently similar to lower 
Layer 5, but less stony.  
Sealed by Layer 5: limestone stone fall 
layer above yellowish brown sediment.  
Seals Layer 7: Apparently similar to lower 
part of Layer 5. 
The section runs ~parallel to the canyon 
wall, around ~2m from the rock face. In 
general less limestone and more fines than 
at Monasheskaya. Short transport colluvial 
sediments from around the corner? 
 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 

Dosimetry EFD4G014 ZLB for lab γ  
Details:  
Rainbow MCA, 2”×2” NaI Probe, 600 s counting time 
Hole Depth = ? cm 
Est. Solid Angle = 4 π 
Gamma dose rate = 0.160 ± 0.01  
Dose rate suggests Layer 6 has different composition to Layer 5 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg.  
 
Nature of Dating Problem: 
Middle Mousterian (Middle Palaeolithic) layer. Climatic fluctuations suggested through 
Layers 5, 6, and 7 (though not published), which are thought comparable with upper 
Middle Pal layers at Monasheskaya – sample makes part of establishing Middle 
Palaeolithic chronostratigraphy and linking sites in group.  
Should predate EFD4L010. 
Should post-date EFD4L012. 
 

Completed By Checked By Date 
CIB   
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Site Code: 
Site Name: 

Gubs Rockshelter I 

Date 
 

5/7/04 

Context No 
South wall of 
Amirkhanov’s 

excavation (Square 3) 
Layer 7 

Luminescence 
Sample No 
EFD4L012 

Description of sampling location:  Sketch of surrounding area 
Tube sample from Layer 7, 120 cm below 
local datum at –1.6 m, 40 cm left from 
plumb line at RHS of section, 10 cm above 
limestone bedrock.  
Layer 7: Apparently similar to lower part 
of Layer 5. 
Sealed by Layer 6: Apparently similar to 
lower Layer 5, but less stony.  
Seals: limestone bedrock.  
The section runs ~parallel to the canyon 
wall, around ~2m from the rock face. In 
general less limestone and more fines than 
at Monasheskaya. Short transport colluvial 
sediments from around the corner? 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 

Dosimetry EFD4G015 ZLB for lab γ  
Details:  
Rainbow MCA, 2”×2” NaI Probe, 600 s counting time 
Hole Depth = ? cm 
Est. Solid Angle = 4 π 
Gamma dose rate = 0.165 ± 0.01 
Dose rate suggests Layer 7 has similar composition to Layer 6 but different composition 
to Layer 5 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg.  
 
Nature of Dating Problem: 
Lowermost Mousterian (Middle Palaeolithic) layer at Gubs Rockshelter: use to establish 
age range for site. Climatic fluctuations suggested through Layers 5, 6, and 7 (though 
not published), which are thought comparable with upper Middle Pal layers at 
Monasheskaya – sample makes part of establishing Middle Palaeolithic 
chronostratigraphy and linking sites in group.  
Should predate all other samples at Gubs Rockshelter I (specifically EFD4L011), but 
may fit into mid sequence at Monasheskaya. 
 

Completed By Checked By Date 
CIB   
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Site Code: 
Site Name: 

Gubs Rockshelter I 

Date 
 

5/7/04 

Context No 
South wall of 
Amirkhanov’s 

excavation (Square 3) 
Layer 4 

Luminescence 
Sample No 
EFD4L013 

Description of sampling location:  Sketch of surrounding area 
Bag sample from Layer 4, ~20 cm right 
from plumb line at RHS of section (i.e. 
just around corner at end of section, where 
Layer 4 was most visible). However, no 
location measurements recorded. 
Layer 4: reddish clayey layer thought to be 
burnt material. 
Sealed by Layer 2: Upper Palaeolithic, 
yellow-brown with limestone gravel, and 
contains larger limestone rubble 
immediately above Layer 4. 
Seals Layer 2 lower: Upper Palaeolithic, 
yellow-brown with limestone gravel. 
The section runs ~parallel to the canyon 
wall, around ~2m from the rock face. In 
general less limestone and more fines than 
at Monasheskaya.  

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 

Dosimetry - -  
Details:  
Gamma dose rates from Layer 2 upper (EFD4G011) and Layer 2 lower (EFD4G012) are 
within two times estimated errors and so provide a reasonable surrounding dose rate. 
Locally the dosimetry is likely to be more variable and would need to be assessed from 
the samples if possible. 
 
Description of Sample:  
Two small ~0.5 g samples wrapped in foil and black bagged, one containing possible 
charcoal 
 
Nature of Dating Problem: 
Apparently burnt material: test for heating and derive approximate date if useful… 
If burnt then characteristic of occupation in lower Upper Palaeolithic layers at Gubs, so 
if sediments yield poor results, this could be used to indicate earliest Upper Pal activity 
and therefore constrain latest Middle Pal.  
Possibility of 14C date on charcoal for comparison with luminescence result. 
 

Completed By Checked By Date 
CIB   
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Site Code: 
Site Name: 

Monasheskaya 

Date 
 

5/7/04 

Context No 
 

Modern Surface

Luminescence 
Sample No 
EFD4L014 

Description of sampling location:  Sketch of surrounding area 
Plastic pot of modern sediment, plus 
limestone clast samples in zip-lock bags, 
from the ground surface next to the soil 
sample, and from the rock face 
immediately above it. 
Modern sediment is light greyish brown 
(i.e. contains humic material), whereas the 
archaeological layers are generally 
yellowish brown. 
 
 
 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 

Dosimetry - -  
Details:  
 
 
 
 
 
 
Description of Sample:  
5 cm × 5 cm ∅ plastic pot of loose sediment. 2 × zip lock bags of limestone clasts. Total 
mass as sampled ~ 1 kg. 
 
 
 
Nature of Dating Problem: 
Test bleaching of modern sediments and extent of contamination from source rock.  
De determination for modern sample? 
Should have ~ zero age. 
 
 
 
 
 

Completed By Checked By Date 
CIB   
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Site Code: 
Site Name: 

Barakaevskaya 

Date 
 

5/7/04 

Context No 
Section A-V 

Layer 3 

Luminescence 
Sample No 
EFD4L015 

Description of sampling location:  Sketch of surrounding area 
Bagged sample from thin (~6 cm thick) 
remains of Layer 3. 
Layer 3: Only Palaeolithic layer at site, but 
Middle Palaeolithic and contained hearths 
at base and human remains (mandible + 
teeth).  
Sealed by: loose modern material placed 
to protect section. 
Seals: limestone bedrock  
Complete excavation of the site has left 
only the remains of a section at approx. A-
V, under large limestone boulders present 
as a result of cave roof collapse. Section 
A-V runs W-E parallel with the canyon 
wall. Sample taken approx. level with 
point 128 on plan. 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 

Dosimetry EFD4G016 -  
Details:  
Rainbow MCA, 2”×2” NaI Probe, 600 s counting time 
No hole as such, but surrounded by bedrock, sediments, boulder, and cave roof 
Est. Solid Angle = 4 π limestone + limited amount of sediment 
Gamma dose rate = 0.136 ± 0.01 
Probe placed in position from which sample was removed, but will only provide a very 
approximate assessment of dose rate during burial, since sediments largely removed so 
most of the geometry is filled by limestone.  
 
Description of Sample:  
Sample material trowelled in bulk into black bag and duct taped.  
Not properly light tight on sampling as no light proof blanket (or similar) was present. 
 
 
Nature of Dating Problem: 
Sample possibly for approximate date, but more to assess the nature of the sample. To 
date the site one would need to obtain better samples, possibly from outside beyond the 
limestone boulders – although the stratigraphy here may have been disrupted by 
colluvial action. 
 

Completed By Checked By Date 
CIB   
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Appendix 2.3 Field gamma spectrometry forms 

Log No.  
 

 Instrument 
 

Rainbow No.1 

Filename EFD4G004.asc 
(EFD4G---.asc) 

Detector 2”x 2” 

Project  EFCHED Conversion 
Factors  

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)
Site Monasheskaya Measurement 

Date 
4/07/04 

Context Section У-Г 
Layer 3A-1 

Spectrum No. 4 

 
 Field Analysis (Package = Rainbow3   ) 
40K in Ch. 487 1494 keV 
Ch. Width (eV) 3  
Count 
Time(s) 

300 Field 
600 Anal 

Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 2187    
Count Rate (cps) 7.29    
Dose Rate (mGy/a) 0.14 .138 .142 .146 
Error .002 .01 .01 .01 
Mean Dose Rate (mGy/a)  
Location and geometry  
Geometry: ~ 3.5π at surface of section, 
Hole depth = 13 cm 
 
 
 
 
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

3.8 – 4 π 4π Gamma dose rate 
(mGy/a) 

0.14 ± .01 

 
TL Samples  Date 4/7/04 

EFD4L001  Completed By CIB 
  Checked By  
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2 DSR Gubs Gorge         

 
Log No.  
 

 Instrument 
 

Rainbow No.1 

Filename EFD4G005.asc 
(EFD4G---.asc) 

Detector 2”x 2” 

Project  EFCHED Conversion 
Factors  

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)
Site Monasheskaya Measurement 

Date 
4/07/04 

Context Section У-Г 
Layer 3a (3A-5) 

Spectrum No. 5 

 
 Field Analysis (Package = Rainbow3   ) 
40K in Ch. 487 1467 keV 
Ch. Width (eV) 3  
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 5373    
Count Rate (cps) 8.95    
Dose Rate (mGy/a) 0.175 .177 .194 .185 
Error .001 .01 .01 .01 
Mean Dose Rate (mGy/a)  
Location and geometry  
Geometry: See EFD4G004 
Hole depth = 13 cm  
 
 
 
 
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

3.8 – 4 π 4π Gamma dose rate 
(mGy/a) 

0.19 ± .01 

 
TL Samples  Date 4/7/04 

EFD4L002  Completed By CIB 
  Checked By  
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2 DSR Gubs Gorge         

 
Log No.  
 

 Instrument 
 

Rainbow No.1 

Filename EFD4G006.asc 
(EFD4G---.asc) 

Detector 2”x 2” 

Project  EFCHED Conversion 
Factors  

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)
Site Monasheskaya Measurement 

Date 
4/07/04 

Context Section У-Г 
Layer 3A-6 

Spectrum No. 6 

 
 Field Analysis (Package = Rainbow3   ) 
40K in Ch. 487 1477 keV 
Ch. Width (eV) 3  
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 7655    
Count Rate (cps) 12.75    
Dose Rate (mGy/a) 0.25 .251 .273 .264 
Error .002 .013 .015 .013 
Mean Dose Rate (mGy/a)  
Location and geometry  
Geometry: See EFD4G004 
Hole depth = 13 cm  

 
 
 
 
 
 
 

 
 

 
 
 
Estimated solid 
angle (π Rad.) 

3.8 – 4 π 4π Gamma dose rate 
(mGy/a) 

0.26 ± .01 

 
TL Samples  Date 4/7/04 

EFD4L003  Completed By CIB 
  Checked By  
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2 DSR Gubs Gorge         

 
Log No.  
 

 Instrument 
 

Rainbow No.1 

Filename EFD4G007.asc 
(EFD4G---.asc) 

Detector 2”x 2” 

Project  EFCHED Conversion 
Factors  

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)
Site Monasheskaya Measurement 

Date 
4/07/04 

Context Section У-Г 
Layer 4 

Spectrum No. 7 

 
 Field Analysis (Package = Rainbow3   ) 
40K in Ch. 487 1429 keV 
Ch. Width (eV) 3  
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 6603    
Count Rate (cps) 11.00    
Dose Rate (mGy/a) 0.21 .218 .239 .229 
Error .002 .01 .013 .011 
Mean Dose Rate (mGy/a)  
Location and geometry  
Geometry: See EFD4G004 
Hole depth = 13 cm  

 
 
 
 
 
 
 

 
 

 
 
 
Estimated solid 
angle (π Rad.) 

3.8 – 4 π 4π Gamma dose rate 
(mGy/a) 

0.23 ± .01 

 
TL Samples  Date 4/7/04 

EFD4L004  Completed By CIB 
  Checked By  
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2 DSR Gubs Gorge         

 
Log No.  
 

 Instrument 
 

Rainbow No.1 

Filename EFD4G008.asc 
(EFD4G---.asc) 

Detector 2”x 2” 

Project  EFCHED Conversion 
Factors  

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)
Site Monasheskaya Measurement 

Date 
4/07/04 

Context Section У-Г 
Layer 4 

Spectrum No. 8 

 
 Field Analysis (Package = Rainbow3   ) 
40K in Ch. 487 407  (1467 keV) 
Ch. Width (eV) 3  
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 6393    
Count Rate (cps) 10.65    
Dose Rate (mGy/a) 0.21 .208 .226 .220 
Error .002 .01 .012 .01 
Mean Dose Rate (mGy/a)  
Location and geometry  
Geometry: See EFD4G004, except sampled at base of section, so even closer to 4 π 
Hole depth = 13 cm  

 
 
 
 
 
 
 

 
 

 
 
 
Estimated solid 
angle (π Rad.) 

3.8 – 4 π 4π Gamma dose rate 
(mGy/a) 

0.22 ± .01 

 
TL Samples  Date 4/7/04 

EFD4L005  Completed By CIB 
  Checked By  
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2 DSR Gubs Gorge         

 
Log No.  
 

 Instrument 
 

Rainbow No.1 

Filename EFD4G009.asc 
(EFD4G---.asc) 

Detector 2”x 2” 

Project  EFCHED Conversion 
Factors  

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)
Site Monasheskaya Measurement 

Date 
4/07/04 

Context Section Д-Ф 
Layer 2 

Spectrum No. 9 

 
 Field Analysis (Package = Rainbow3   ) 
40K in Ch. 487 407  (1467 keV) 
Ch. Width (eV) 3  
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 9031    
Count Rate (cps) 15.05    
Dose Rate (mGy/a) 0.30 .294 .302 .304 
Error .006 .015 .016 .015 
Mean Dose Rate (mGy/a)  
Location and geometry  
Geometry: 
Hole depth = 18 cm  

 
 
 
 
 
 
 

 
 

 
 
 
Estimated solid 
angle (π Rad.) 

4 π 4π Gamma dose rate 
(mGy/a) 

0.300 ± .007 

 
TL Samples  Date 4/7/04 

EFD4L006  Completed By CIB 
  Checked By  
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2 DSR Gubs Gorge         

 
Log No.  
 

 Instrument 
 

Rainbow No.1 

Filename EFD4G010.asc 
(EFD4G---.asc) 

Detector 2”x 2” 

Project  EFCHED Conversion 
Factors  

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)
Site Monasheskaya Measurement 

Date 
4/07/04 

Context Section Д-Ф 
Layer 4 

Spectrum No. 10 

 
 Field Analysis (Package = Rainbow3   ) 
40K in Ch. 487 507  (1521 keV) 
Ch. Width (eV) 3  
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 6948    
Count Rate (cps) 11.58    
Dose Rate (mGy/a) 0.22 .221 .231 .234 
Error .002 .001 .001 .001 
Mean Dose Rate (mGy/a)  
Location and geometry  
Geometry: 
Hole depth = 13 cm  

 
 
 
 
 
 
 

 
 

 
 
 
Estimated solid 
angle (π Rad.) 

3.8 - 4 π 4π Gamma dose rate 
(mGy/a) 

0.23 ± .01 

 
TL Samples  Date 4/7/04 

EFD4L007  Completed By CIB 
  Checked By  
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2 DSR Gubs Gorge         

 
Log No.  
 

 Instrument 
 

Rainbow No.1 

Filename EFD4G011.asc 
(EFD4G---.asc) 

Detector 2”x 2” 

Project  EFCHED Conversion 
Factors  

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)
Site Gubs Rockshelter I Measurement 

Date 
5/07/04 

Context South wall of Amirkhanov’s 
excavation (Square 3) 
Layer 2 (upper) 

Spectrum No. 1 

 
 Field Analysis (Package = Rainbow3   ) 
40K in Ch. 487 (1459 keV) 
Ch. Width (eV) 3  
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 4880 4913 964  
Count Rate (cps) 8.13 8.19 1.61  
Dose Rate (mGy/a) 0.159 .16 .171 .170 
Error .002 .008 .01 .008 
Mean Dose Rate (mGy/a)  
Location and geometry  
Geometry: 
Hole depth = 
Position of sample L008, upper layer 2 Gubs section  

 
 
 
 
 
 

 
 
 
 

 
Estimated solid 
angle (π Rad.) 

4 π 4π Gamma dose rate 
(mGy/a) 

0.167 ± .01 

 
TL Samples  Date 5/7/04 

EFD4L008  Completed By CIB 
  Checked By  
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2 DSR Gubs Gorge         

 
Log No.  
 

 Instrument 
 

Rainbow No.1 

Filename EFD4G012.asc 
(EFD4G---.asc) 

Detector 2”x 2” 

Project  EFCHED Conversion 
Factors  

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)
Site Gubs Rockshelter I Measurement 

Date 
5/07/04 

Context South wall of Amirkhanov’s 
excavation (Square 3) 
Layer 2 (lower) 

Spectrum No. 2 

 
 Field Analysis (Package = Rainbow3   ) 
40K in Ch. 487 (~496) (1450 keV) 
Ch. Width (eV) 3  
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 5358 5398 1039  
Count Rate (cps) 8.93 9.0  1.73  
Dose Rate (mGy/a) 0.159 .16 .171 .170 
Error .002 .01  .01 .01  
Mean Dose Rate (mGy/a)  
Location and geometry  
Geometry: 
Hole depth = 
Position of sample L009, lower layer 2 Gubs section  

 
 
 
 
 
 
 

 
 
 

 
Estimated solid 
angle (π Rad.) 

4 π 4π Gamma dose rate 
(mGy/a) 

0.183 ± .01 

 
TL Samples  Date 5/7/04 

EFD4L009  Completed By CIB 
  Checked By  
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2 DSR Gubs Gorge         

 
Log No.  
 

 Instrument 
 

Rainbow No.1 

Filename EFD4G013.asc 
(EFD4G---.asc) 

Detector 2”x 2” 

Project  EFCHED Conversion 
Factors  

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)
Site Gubs Rockshelter I Measurement 

Date 
5/07/04 

Context South wall of Amirkhanov’s 
excavation (Square 3) 
Layer 5 

Spectrum No. 3 

 
 Field Analysis (Package = Rainbow3   ) 
40K in Ch. 487 (~496) (1504 keV) 
Ch. Width (eV) 3  
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 6687 6702 1286  
Count Rate (cps) 11.14 11.17 2.14  
Dose Rate (mGy/a) 0.22  .22 .23 .23 
Error .002 .01 .01 .01 
Mean Dose Rate (mGy/a)  
Location and geometry  
Geometry: 
Hole depth = 
Position of sample L010, Layer 5 (Mousterian) Gubs section  

 
 
 
 
 

 
 
 

 
 

 
Estimated solid 
angle (π Rad.) 

4 π 4π Gamma dose rate 
(mGy/a) 

0.223 ± .01 

 
TL Samples  Date 5/7/04 

EFD4L010  Completed By CIB 
  Checked By  
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2 DSR Gubs Gorge         

 
Log No.  
 

 Instrument 
 

Rainbow No.1 

Filename EFD4G014.asc 
(EFD4G---.asc) 

Detector 2”x 2” 

Project  EFCHED Conversion 
Factors  

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)
Site Gubs Rockshelter I Measurement 

Date 
5/07/04 

Context South wall of Amirkhanov’s 
excavation (Square 3) 
Layer 6 

Spectrum No. 4 

 
 Field Analysis (Package = Rainbow3   ) 
40K in Ch. 487 (~496) (1409 keV????) 
Ch. Width (eV) 3  
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 4532 4646 922  
Count Rate (cps) 7.55 7.74 1.54  
Dose Rate (mGy/a) 0.147 0.151 0.164 0.161 
Error 0.002 0.008 0.009 0.008 
Mean Dose Rate (mGy/a)  
Location and geometry  
Geometry: 
Hole depth = 
Position of sample L011, Layer 6, Gubs section  

 
 
 
 
 
 

 
 
 
 

 
Estimated solid 
angle (π Rad.) 

4 π 4π Gamma dose rate 
(mGy/a) 

0.16 ± .01 

 
TL Samples  Date 5/7/04 

EFD4L011  Completed By CIB 
  Checked By  
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2 DSR Gubs Gorge         

 
Log No.  
 

 Instrument 
 

Rainbow No.1 

Filename EFD4G015.asc 
(EFD4G---.asc) 

Detector 2”x 2” 

Project  EFCHED Conversion 
Factors  

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)
Site Gubs Rockshelter I Measurement 

Date 
5/07/04 

Context South wall of Amirkhanov’s 
excavation (Square 3) 
Layer 7 

Spectrum No. 5 

 
 Field Analysis (Package = Rainbow3   ) 
40K in Ch. 487 (~496)  
Ch. Width (eV) 3  
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 4979 4939 907  
Count Rate (cps) 8.29 8.23 1.51  
Dose Rate (mGy/a) 0.16  0.161 0.161 0.172 
Error 0.002 0.01 0.01 0.01 
Mean Dose Rate (mGy/a)  
Location and geometry  
Geometry: 
Hole depth = 
Position of sample L012, Layer 7 (Mousterian) Gubs section  
40K position slightly high, but for consistency allow for computer correction. 

 
 
 

 
 

 
 
 
 

 
Estimated solid 
angle (π Rad.) 

4 π 4π Gamma dose rate 
(mGy/a) 

0.165 ± 0.01 

 
TL Samples  Date 5/7/04 

EFD4L012  Completed By CIB 
  Checked By  
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2 DSR Gubs Gorge         

 
Log No.  
 

 Instrument 
 

Rainbow No.1 

Filename EFD4G016.asc 
(EFD4G---.asc) 

Detector 2”x 2” 

Project  EFCHED Conversion 
Factors  

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)
Site Gubs Rockshelter I Measurement 

Date 
5/07/04 

Context Section A-V 
Layer 3 

Spectrum No. 6 

 
 Field Analysis (Package = Rainbow3   ) 
40K in Ch. 487 (~490) (1488 keV) 
Ch. Width (eV) 3  
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 4174 4177 734  
Count Rate (cps) 6.96 6.96 1.22  
Dose Rate (mGy/a) 0.136 0.136 0.130 0.141 
Error 0.002 0.007 0.008 0.007 
Mean Dose Rate (mGy/a)  
Location and geometry  
Geometry: 4 π including limestone boulder and cave roof, ???π soil… 
Hole depth = No hole as such, simply placed in the position from which sample L015 
was excavated 
 

 
 
 
 
 
 
 

 
 
 
Estimated solid 
angle (π Rad.) 

[4 π]?? 4π Gamma dose rate 
(mGy/a) 

0.136 ± 0.01 

 
TL Samples  Date 5/7/04 

EFD4L015  Completed By CIB 
  Checked By  
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3 DSR Sochi Region 

3 DSR – Sochi Region Sites 
3.1 Introduction 

 

Four sites were sampled in the Sochi Region, Northwest Caucasus (Figure 

3.1): Navalishinskaya, Malaya Vorontsovskaya, Akhshtyr, and Kepshinskaya. All 

were east facing karst caves, between 150 and 300 m above sea level, and between 54 

and 120 m above their respective valley bottoms. In total, 107 luminescence and 

related samples, 87 tephra, magnetic and sedimentary samples, 14 pollen and 6 AMS 

samples were taken from the four sites, between the 7-15th of July 2004 (Table 3.1. 

and Table 3.2). 

The background and history of past investigation of the sites were assessed 

prior to sampling. These reviews can be found in Section 3.5 of this report, and 

tabulated notes from these pre-field assessments are located in Appendix 3.1. A 

general description of the samples, and tabulated information relating to each 

luminescence sample is presented in Appendix 3.2. In situ measurements of 

environmental gamma dose rate were made at the locations of all dating samples. A 

general description of the measurements, and tabulated information relating to each 

measurement is presented in Appendix 3.3. 

 
Figure 3.1. Location of the Sochi Region in the Caucasus region, and the positions of 

other Middle Palaeolithic sites (From Golovanova and Doronichev, 2003) 

 111



3 
D

SR
 S

oc
hi

 R
eg

io
n 

Sa
m

pl
e 

Fi
el

d 
ga

m
m

a 
sp

ec
tr

om
et

ry
 

Si
te

 
 

 
Se

ct
io

n
C

on
te

xt
N

um
be

r 
T

yp
e 

M
ea

su
re

m
en

t
D

os
e 

ra
te

 (m
G

y/
a)

A
ss

. S
am

pl
es

 

N
av

al
is

hi
ns

ka
ya

 
- 

Pr
es

en
t c

av
e 

flo
or

EF
D

4L
01

6-
21

Po
ts

 ~
0.

2 
kg

 
- 

- 
- 

N
av

al
is

hi
ns

ka
ya

 
~ 

Q
-Z

 
Pr

of
ili

ng
, 5

 c
m

 
EF

D
4L

02
2-

46
Sm

al
l B

ag
s ~

1 
g 

- 
- 

- 
N

av
al

is
hi

ns
ka

ya
 

~ 
Q

-Z
 

La
ye

r 1
 

EF
D

4L
04

7 
Tu

be
 ~

1 
kg

 
EF

D
4G

01
8 

0.
22

 ±
 0

.0
1 

LS
tn

 C
la

st
 

N
av

al
is

hi
ns

ka
ya

 
~ 

Q
-Z

 
La

ye
r 3

 (u
pp

er
) 

EF
D

4L
04

8 
Tu

be
 ~

1 
kg

 
EF

D
4G

01
9 

0.
25

 ±
 0

.0
1 

LS
tn

 C
la

st
 

N
av

al
is

hi
ns

ka
ya

 
~ 

Q
-Z

 
La

ye
r 3

 (l
ow

er
) 

EF
D

4L
04

9 
Tu

be
 ~

1 
kg

 
EF

D
4G

02
0 

0.
25

 ±
 0

.0
1 

LS
tn

 C
la

st
 

N
av

al
is

hi
ns

ka
ya

 
~ 

Q
-Z

 
La

ye
r 4

 (u
pp

er
) 

EF
D

4L
05

0 
Tu

be
 ~

1 
kg

 
EF

D
4G

02
1 

0.
24

 ±
 0

.0
1 

LS
tn

 C
la

st
 

N
av

al
is

hi
ns

ka
ya

 
~ 

Q
-Z

 
La

ye
r 4

 (l
ow

er
) 

EF
D

4L
05

1 
Tu

be
 ~

1 
kg

 
EF

D
4G

02
2 

0.
22

 ±
 0

.0
1 

LS
tn

 C
la

st
 

N
av

al
is

hi
ns

ka
ya

 
~ 

Q
-Z

 
A

sh
 b

el
ow

 la
ye

r 5
EF

D
4L

05
2 

Tu
be

 ~
1 

kg
 

EF
D

4G
02

3 
0.

26
 ±

 0
.0

1 
LS

tn
 C

la
st

 
M

al
ay

a 
V

or
on

ts
ov

sk
ay

a 
~ 

O
-P

 
Pr

of
ili

ng
, 5

 c
m

 
EF

D
4L

05
3-

72
Sm

al
l B

ag
s ~

1 
g 

- 
- 

- 
M

al
ay

a 
V

or
on

ts
ov

sk
ay

a 
~ 

O
-P

 
La

ye
r 2

 
EF

D
4L

07
3 

Tu
be

 ~
1 

kg
 

EF
D

4G
02

5 
0.

36
 ±

 0
.0

2 
- 

M
al

ay
a 

V
or

on
ts

ov
sk

ay
a 

~ 
O

-P
 

La
ye

r 3
 (u

pp
er

) 
EF

D
4L

07
4 

Tu
be

 ~
1 

kg
 

- 
0.

35
 ±

 0
.0

2 
- 

M
al

ay
a 

V
or

on
ts

ov
sk

ay
a 

~ 
O

-P
 

La
ye

r 3
 (l

ow
er

) 
EF

D
4L

07
5 

Tu
be

 ~
1 

kg
 

EF
D

4G
02

7 
0.

41
 ±

 0
.0

2 
- 

M
al

ay
a 

V
or

on
ts

ov
sk

ay
a 

~ 
O

-P
 

La
ye

r 4
 

EF
D

4L
07

6 
Ti

n 
~ 

1 
kg

 
EF

D
4G

02
8 

0.
38

 ±
 0

.0
2 

- 
M

al
ay

a 
V

or
on

ts
ov

sk
ay

a 
7 

m
 in

 fr
om

 O
-P

 
Pr

es
en

t c
av

e 
flo

or
EF

D
4L

07
7 

Po
t ~

 1
00

 g
 

- 
- 

LS
tn

 C
la

st
 

M
al

ay
a 

V
or

on
ts

ov
sk

ay
a 

A
bo

ve
 c

av
e

Pr
es

en
t s

oi
l 

EF
D

4L
07

8&
79

B
ag

 ~
 5

00
 g

 
EF

D
4G

02
6 

0.
42

 ±
 0

.0
2 

- 
A

kh
sh

ty
r 

Г-
В

 
Pr

of
ili

ng
, 1

0 
cm

 
EF

D
4L

08
0-

10
0

Sm
al

l T
ub

es
/B

ag
s ~

1 
g

- 
 

 
-

-
A

kh
sh

ty
r 

Г-
В

 
La

ye
r 2

 
EF

D
4L

10
1 

Tu
be

 ~
1 

kg
 

EF
D

4G
03

5 
0.

28
 ±

 0
.0

2 
LS

tn
 C

la
st

 
A

kh
sh

ty
r 

Г-
В

 
La

ye
r 3

a 
EF

D
4L

10
2 

Ti
n 

~1
 k

g 
EF

D
4G

03
6 

0.
76

 ±
 0

.0
4 

- 
A

kh
sh

ty
r 

Г-
В

 
La

ye
r 3

 
EF

D
4L

10
3 

Ti
n 

~1
 k

g 
EF

D
4G

03
7 

0.
75

 ±
 0

.0
4 

- 
A

kh
sh

ty
r 

Г-
В

 
La

ye
r 5

 
EF

D
4L

10
4 

Ti
n 

~1
 k

g 
EF

D
4G

03
8 

0.
89

 ±
 0

.0
4 

- 
K

ep
sh

in
sk

ay
a 

Ju
st

 in
si

de
 c

av
e 

Pr
es

en
t c

av
e 

flo
or

EF
D

4L
10

5 
Po

t ~
0.

2 
kg

 
- 

- 
LS

tn
 C

la
st

 
K

ep
sh

in
sk

ay
a 

- 
Pr

of
ili

ng
, 1

0 
cm

 
EF

D
4L

10
6-

12
0

Sm
al

l T
ub

es
 ~

1 
g 

- 
- 

- 
K

ep
sh

in
sk

ay
a 

- 
La

ye
r 3

 (u
pp

er
) 

EF
D

4L
12

1 
Tu

be
 ~

1 
kg

 
EF

D
4G

04
5 

0.
69

 ±
 0

.0
4 

- 
K

ep
sh

in
sk

ay
a 

- 
La

ye
r 3

 (l
ow

er
) 

EF
D

4L
12

2 
Tu

be
 ~

1 
kg

 
EF

D
4G

04
6 

0.
39

 ±
 0

.0
2 

- 

Ta
bl

e 
3.

1.
 L

um
in

es
ce

nc
e 

an
d 

re
la

te
d 

sa
m

pl
es

 ta
ke

n,
 a

nd
 m

ea
su

re
m

en
ts

 m
ad

e 
at

 si
te

s i
n 

th
e 

So
ch

i r
eg

io
n.

 

 

 
11

2



3 
D

SR
 S

oc
hi

 R
eg

io
n 

Sa
m

pl
e 

Si
te

 
 

 
Se

ct
io

n
C

on
te

xt
N

um
be

r 
D

ep
th

T
yp

e 
A

ss
oc

ia
te

d 
Sa

m
pl

e(
s)

N
av

al
is

hi
ns

ka
ya

 
~ 

Q
-Z

 
La

ye
r 1

a 
EF

D
4S

03
8-

43
 

0-
30

 c
m

  
T/

M
/S

 
 

EF
D

4L
02

2-
27

N
av

al
is

hi
ns

ka
ya

 
~ 

Q
-Z

 
La

ye
r 3

 
EF

D
4S

04
4-

50
 

30
-6

5 
cm

 
T/

M
/S

 
 

EF
D

4L
02

8-
34

N
av

al
is

hi
ns

ka
ya

 
~ 

Q
-Z

 
La

ye
r 4

 
EF

D
4S

05
1-

57
 

65
-1

00
 c

m
T/

M
/S

 
 

EF
D

4L
03

5-
41

N
av

al
is

hi
ns

ka
ya

 
~ 

Q
-Z

 
A

sh
 b

el
ow

 la
ye

r 4
 

EF
D

4S
05

8 
10

0-
10

5 
cm

T/
M

/S
 

 
EF

D
4L

04
2

N
av

al
is

hi
ns

ka
ya

 
~ 

Q
-Z

 
La

ye
r 5

 
EF

D
4S

05
9-

60
 

10
5-

11
5 

cm
T/

M
/S

 
 

EF
D

4L
04

3-
44

N
av

al
is

hi
ns

ka
ya

 
~ 

Q
-Z

 
A

sh
 b

el
ow

 la
ye

r 5
 

EF
D

4S
06

1 
11

5-
12

0 
cm

T/
M

/S
 

 
EF

D
4L

04
5

N
av

al
is

hi
ns

ka
ya

 
~ 

Q
-Z

 
La

ye
r 6

 
EF

D
4S

06
2 

12
0-

12
8 

cm
T/

M
/S

 
 

EF
D

4L
04

6
N

av
al

is
hi

ns
ka

ya
 

~ 
Q

-Z
 

La
ye

r 4
 

EF
D

4X
06

3 
87

 c
m

 
C

al
ci

te
 

 -
N

av
al

is
hi

ns
ka

ya
 

 
 

 
-

C
av

e 
ro

of
EF

D
4X

06
4

- 
St

al
ac

tit
e

- 
N

av
al

is
hi

ns
ka

ya
 

~ 
Q

-Z
 

La
ye

r 1
a 

EF
D

4P
06

5 
31

 c
m

 
Po

lle
n 

 
EF

D
4L

04
7

N
av

al
is

hi
ns

ka
ya

 
~ 

Q
-Z

 
La

ye
r 3

 (u
pp

er
) 

EF
D

4P
06

6 
47

 c
m

 
Po

lle
n 

 
EF

D
4L

04
8

N
av

al
is

hi
ns

ka
ya

 
~ 

Q
-Z

 
La

ye
r 3

 (l
ow

er
) 

EF
D

4P
06

7 
67

 c
m

 
Po

lle
n 

 
EF

D
4L

04
9

N
av

al
is

hi
ns

ka
ya

 
~ 

Q
-Z

 
La

ye
r 4

 (u
pp

er
) 

EF
D

4P
06

8 
90

 c
m

 
Po

lle
n 

 
EF

D
4L

05
0

N
av

al
is

hi
ns

ka
ya

 
~ 

Q
-Z

 
La

ye
r 4

 (l
ow

er
) 

EF
D

4P
06

9 
10

5 
cm

 
Po

lle
n 

 
EF

D
4L

05
1

N
av

al
is

hi
ns

ka
ya

 
~ 

Q
-Z

 
A

sh
 b

el
ow

 la
ye

r 5
 

EF
D

4P
07

0 
11

8 
cm

 
Po

lle
n 

 
EF

D
4L

05
2

N
av

al
is

hi
ns

ka
ya

 
~ 

Q
-Z

 
A

sh
 b

el
ow

 la
ye

r 4
 

EF
D

4C
07

1 
10

0-
10

5 
cm

A
M

S 
 -

N
av

al
is

hi
ns

ka
ya

 
~ 

Q
-Z

 
A

sh
 b

el
ow

 la
ye

r 4
 

EF
D

4X
07

2 
10

0-
10

5 
cm

G
en

er
al

- 
M

al
ay

a 
V

or
on

ts
ov

sk
ay

a 
~ 

O
-P

 
R

H
S 

w
al

l o
f c

av
e 

EF
D

4X
07

3 
- 

G
en

er
al

- 
M

al
ay

a 
V

or
on

ts
ov

sk
ay

a 
~ 

O
-P

 
La

ye
r 1

 
EF

D
4S

07
4 

0-
7 

cm
 

T/
M

/S
 

 
M

al
ay

a 
V

or
on

ts
ov

sk
ay

a 
~ 

O
-P

 
La

ye
r 1

a 
EF

D
4S

07
5-

76
 

7-
20

 c
m

 
T/

M
/S

 
 

M
al

ay
a 

V
or

on
ts

ov
sk

ay
a 

~ 
O

-P
 

La
ye

r 2
 

EF
D

4S
07

7-
78

 
20

-3
0 

cm
 

T/
M

/S
 

 
M

al
ay

a 
V

or
on

ts
ov

sk
ay

a 
~ 

O
-P

 
La

ye
r 3

 
EF

D
4S

07
9-

87
 

30
-7

4 
cm

 
T/

M
/S

 
 

M
al

ay
a 

V
or

on
ts

ov
sk

ay
a 

~ 
O

-P
 

La
ye

r 4
 

EF
D

4S
08

8-
89

 
74

-8
2 

cm
 

T/
M

/S
 

 
M

al
ay

a 
V

or
on

ts
ov

sk
ay

a 
~ 

O
-P

 
La

ye
r 5

 
EF

D
4S

09
0-

92
 

82
-9

8 
cm

 
T/

M
/S

 
 

M
al

ay
a 

V
or

on
ts

ov
sk

ay
a 

~ 
O

-P
 

La
ye

r 2
 

EF
D

4P
09

3 
24

 c
m

 
Po

lle
n 

EF
D

4L
07

3 
M

al
ay

a 
V

or
on

ts
ov

sk
ay

a 
~ 

O
-P

 
La

ye
r 3

 (u
pp

er
) 

EF
D

4P
09

4 
42

.5
 c

m
 

Po
lle

n 
EF

D
4L

07
4 

 
11

3



3 
D

SR
 S

oc
hi

 R
eg

io
n 

M
al

ay
a 

V
or

on
ts

ov
sk

ay
a 

~ 
O

-P
 

La
ye

r 3
 (l

ow
er

) 
EF

D
4P

09
5 

67
 c

m
 

Po
lle

n 
EF

D
4L

07
5 

M
al

ay
a 

V
or

on
ts

ov
sk

ay
a 

~ 
O

-P
 

La
ye

r 4
 

EF
D

4P
09

6 
77

 c
m

 
Po

lle
n 

EF
D

4L
07

6 
M

al
ay

a 
V

or
on

ts
ov

sk
ay

a 
~ 

O
-P

 
La

ye
r 3

 (u
pp

er
) 

EF
D

4C
09

7 
32

 c
m

 
A

M
S 

- 
M

al
ay

a 
V

or
on

ts
ov

sk
ay

a 
~ 

O
-P

 
La

ye
r 3

 (l
ow

er
) 

EF
D

4C
09

8 
52

 c
m

 
A

M
S 

- 
M

al
ay

a 
V

or
on

ts
ov

sk
ay

a 
~ 

O
-P

 
La

ye
r 3

 (l
ow

er
) 

EF
D

4C
09

9 
53

 c
m

 
A

M
S 

- 
A

kh
sh

ty
r 

Г-
В

 
 

La
ye

r2 
EF

D
4S

10
0-

10
1 

0-
48

 c
m

 
T/

M
/S

 
- 

A
kh

sh
ty

r 
Г-
В

 
 

 
La

ye
r3

a
EF

D
4S

10
2-

10
7 

48
-7

8 
cm

 
T/

M
/S

 
- 

A
kh

sh
ty

r 
Г-
В

 
 

 
La

ye
r3

EF
D

4S
10

8-
11

3 
78

-1
10

 c
m

T/
M

/S
 

- 
A

kh
sh

ty
r 

Г-
В

 
 

 
La

ye
r4

EF
D

4S
11

4-
11

9 
11

0-
14

2 
cm

T/
M

/S
 

- 
A

kh
sh

ty
r 

Г-
В

 
 

 
Le

ns
Z

EF
D

4S
12

0-
12

1 
14

2-
15

7 
cm

T/
M

/S
 

- 
A

kh
sh

ty
r 

Г-
В

 
 

 
La

ye
r5

EF
D

4S
12

2-
12

4 
15

7-
17

8 
cm

T/
M

/S
 

- 
A

kh
sh

ty
r 

Г-
В

 
 

 
La

ye
r6

EF
D

4S
12

5 
17

8-
18

6 
cm

T/
M

/S
 

- 
A

kh
sh

ty
r 

Г-
В

 
 

 
La

ye
r7

EF
D

4S
12

6-
12

7 
18

6-
21

0 
cm

T/
M

/S
 

- 
A

kh
sh

ty
r 

Г-
В

 
 

 
La

ye
r5

EF
D

4X
12

8 
 -

G
en

er
al

- 
A

kh
sh

ty
r 

Г-
В

 
 

 
 

 
La

ye
r6

EF
D

4X
12

9
-

G
en

er
al

- 
A

kh
sh

ty
r 

Г-
В

 
 

 
 

 
La

ye
r7

EF
D

4X
13

0
-

G
en

er
al

- 
A

kh
sh

ty
r 

Г-
В

 
 

 
 

La
ye

r2
EF

D
4P

13
1

37
 c

m
 

Po
lle

n 
EF

D
4L

10
1 

A
kh

sh
ty

r 
Г-
В

 
 

 
 

La
ye

r3
a

EF
D

4P
13

2
67

 c
m

 
Po

lle
n 

EF
D

4L
10

2 
A

kh
sh

ty
r 

Г-
В

 
 

 
 

La
ye

r3
EF

D
4P

13
3

99
 c

m
 

Po
lle

n 
EF

D
4L

10
3 

A
kh

sh
ty

r 
Г-
В

 
 

 
 

La
ye

r5
EF

D
4P

13
4

17
2 

cm
 

Po
lle

n 
EF

D
4L

10
4 

A
kh

sh
ty

r 
Г-
В

 
H

ea
rth

 a
t t

op
 o

f l
ay

er
 4

EF
D

4C
13

5 
- 

 
A

M
S

- 
K

ep
sh

in
sk

ay
a 

- 
 

 
La

ye
r3

EF
D

4S
13

6-
14

5 
0-

10
2 

cm
 

T/
M

/S
 

- 
K

ep
sh

in
sk

ay
a 

 
 

 
-

La
ye

r4
EF

D
4S

14
6-

15
0 

10
2-

14
8 

cm
T/

M
/S

 
- 

K
ep

sh
in

sk
ay

a 
- 

La
ye

r 3
 (u

pp
er

) 
EF

D
4P

15
1 

25
 c

m
 

Po
lle

n 
EF

D
4L

12
1 

K
ep

sh
in

sk
ay

a 
- 

La
ye

r 3
 (l

ow
er

) 
EF

D
4P

15
2 

94
 c

m
 

Po
lle

n 
EF

D
4L

12
2 

K
ep

sh
in

sk
ay

a 
 

 
 

 
-

La
ye

r3 
EF

D
4C

15
3 

U
nk

no
w

n
A

M
S

- 
Ta

bl
e 

3.
2.

 T
ep

hr
a,

 m
ag

ne
tic

 su
sc

ep
tib

ili
ty

, s
ed

im
en

ta
ry

, p
ol

le
n,

 A
M

S 
an

d 
ge

ne
ra

l s
am

pl
es

 m
ad

e 
at

 si
te

s i
n 

th
e 

So
ch

i R
eg

io
n.

 

 
11

4



3 DSR Sochi Region 

Of the 107 luminescence related samples, 16 were full luminescence dating 

samples in steel tubes or tins, with associated in situ dose rate measurements made 

using a field gamma spectrometer (Table 3.1). Six such samples were taken from 

Navalishinskaya (Figure 3.2, Figure 3.3, Figure 3.4), which had a relatively clear 

stratigraphic sequence containing evidence for climatic fluctuations, both Upper and 

Middle Palaeolithic layers, and a number of ashy layers interpreted as representing 

human occupation (Section 3.5.1). Four samples were taken from Malaya 

Vorontsovskaya (Figure 3.5, Figure 3.6, Figure 3.7), where the stratigraphy was less 

complex and the Upper Palaeolithic deposits showed signs of disturbance (Section 

3.5.2). Four samples were also taken at Akhshtyr (Figure 3.8, Figure 3.9, Figure 3.10). 

This site contained both Upper Palaeolithic, and an extensive sequence of Middle 

Palaeolithic deposits, although the degree to which this material was in-situ is 

debatable. However, interest was focussed on the uppermost Middle Palaeolithic 

layers where human remains had been found (Section 3.5.3). Only two samples were 

taken from Kepshinskaya (Figure 3.11, Figure 3.12, Figure 3.13), to bracket the single 

layer of archaeological interest (Section 3.5.4). 

In addition to the full luminescence dating samples, 81 small samples were 

taken in zip lock bags or small tubes (Table 3.1). These were designed to provide 

profiles of more limited luminescence information for the sampled sections (Figure 

3.3, Figure 3.6, Figure 3.9, Figure 3.12). These may indicate changes in luminescence 

behaviour and hence highlight variations in sediment source down section. 

Furthermore, for the better quality samples a change in stored dose with depth can be 

used to assess the datability of the sequence. The best quality profiling samples 

(generally small tubes in soft sediment) might be used to measure approximate dates 

in their own right. 

Ten modern surface samples were also taken in plastic pots or black bags 

(Table 3.1). Where possible, at least one “representative” modern sample was taken 

close to the sampled archaeological section. This was not possible at Akhshtyr 

because the inside of the cave had been surfaced with gravel for visitor access. At 

Navalishinskaya, a series of surface samples were taken at different distances from 

the entrance to the cave, to enable progressive bleaching of the OSL signal to be 

examined. In addition to a surface sample from the cave at Malaya Vorontsovskaya, 

two samples were taken from the hill slope above, to assess Liubin’s suggestion that 
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3 DSR Sochi Region 

some of the sediment in the cave may have worked its way into the cave through 

small cracks in the roof. 

A total of 87 samples were taken for combined volcanic tephra, magnetic 

susceptibility and sedimentary analysis (see samples marked T/M/S in Table 3.2).  

These were taken from newly prepared continuous vertical cleaned profiles at the four 

caves.  A total of 25 samples came from a 128 cm long section made at 

Navalishinskaya, 19 came from a 98 cm long sequence at Malaya Vorontsovskaya, 28 

samples from a 210 cm section at Akhshtyr, and 15 from a 148 cm profile at 

Kepshinskaya.  The intention was for all this material to go to Cambridge University 

for investigation by David Pyle and Nick McCave.  A small number of general 

samples (designated with the EFD4X prefix in Table 3.2) were taken for specific 

geochemical reasons, or to characterise particular materials or sedimentary contexts. 

Pollen samples were taken at all points where full luminescence dating 

samples were removed, the purpose of this sampling being to permit the optically 

stimulated luminescence measurements to be firmly tied in with existing 

palynological data by means of the correlation of pollen compositions.  Altogether 16 

pollen samples came from the 4 sites in the Sochi region, with the sediment being 

removed from the immediate surroundings of the steel tubes, i.e. in the vicinity of 

where the gamma dosimetry readings had been made. 

Only a few AMS 14C samples were taken from the four sites in this region.  

This was due to a number of reasons.  It firstly reflects the focus of our project, which 

is primarily non-14C in its application of dating methodologies and hence few 

resources are available for the measurement of such samples.  Secondly we believe 

many of the sequences are beyond the effective range of the radiocarbon method 

(those contexts which are within the range of radiocarbon have, to a degree, already 

been analysed) and so sampling was not justified.  Thirdly, the very limited amount of 

new excavation that we were undertaking, as against the removal of backfill coupled 

with the cleaning of existing stratigraphic sections, meant that suitable in situ 

radiocarbon dating material was rarely encountered.  Thus, in total, no more than 6 

radiocarbon samples were taken from the Sochi caves.   
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3 DSR Sochi Region 

 

Approximate location of 2004 section 

 

Figure 3.2. A. Plan of Navalishinskaya cave showing previously excavated areas. B. 

Sections SN and QZ with approximate location of the sequence sampled in the 

present project (Figure 3.3). Adapted from Liubin (1989). 
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Figure 3.3. Section through the stratigraphy of Navalishinskaya cave. Luminescence 

sampling positions are shown as concentric circles, representing the diameters of the 

luminescence sampling tube and of the field gamma spectrometer probe. “X” marks 

the locations from which small bag samples of loose sediment were taken for 

luminescence profiling. 
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Figure 3.4. Navalishenskaya: plan and 2004 section, with OSL sampling positions.  
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A. 

B. 

Approximate location 
of 2004 section 

 

Figure 3.5. A. Section R-B-L-P at Malaya Vorontsovskaya. B. Plan of Malaya 

Vorontsovskaya cave showing previously excavated areas, with approximate location 

of the section sampled in the present project (Figure 3.6). Adapted from Liubin 

(1989). 
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Figure 3.6. Malaya Vorontsovskaya, position of this profile approximates to Section 

O-P in Figure 3.5. Luminescence sampling positions are shown as circles or 

rectangles, representing the diameters of the sampling tubes or the sizes of the tins. 

Larger overlain circles indicate the diameter of the field gamma spectrometer probe. 

“X” marks the locations from which small bag samples of loose sediment were taken 

for luminescence profiling. 
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Figure 3.7. Malaya Vorontsovskaya: plan and 2004 section, with OSL sampling 

positions. 
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Figure 3.8. A. Plan of Akhshtyr cave showing the previously excavated areas.  

B. Section Z-Ж. Adapted from Liubin (1989). 
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Figure 3.9.  Akhshtyr, Section Г-В, squares 99 and 100 (Figure 3.8). Luminescence 

sampling positions are shown as circles or rectangles, representing the diameters of 

the sampling tubes or the sizes of the tins. Larger overlain circles indicate the 

diameter of the field gamma spectrometer probe. “X” or “o” marks the locations from 

which small bag samples of loose sediment or small tubes of intact sediment were 

extracted for luminescence profiling. 
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Figure 3.10. Akhshtyr: plan and 2004 section, with OSL sampling positions. 
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Figure 3.11. Section through the stratigraphy at, and plan of, Kepshinskaya cave. The 

section is equivalent to that sampled in the present project (Figure 3.12). Adapted 

from Liubin (1989). 
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Figure 3.12.  Kepshinskaya. Luminescence sampling positions are shown as circles or 

rectangles, representing the diameters of the sampling tubes or the sizes of the tins. 

Larger overlain circles indicate the diameter of the field gamma spectrometer probe. 

“o” marks the locations from which small tubes of intact sediment were extracted for 

luminescence profiling. 
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Figure 3.13. Kepshinskaya: plan and 2004 section, with OSL sampling positions. 
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3.2 Luminescence samples 

 
Luminescence dating samples were generally taken in stainless steel tubes (l = 

15 cm, ∅ = 3 cm) (Appendix 3.2). The ends of these tubes were taped to retain the 

sample material and water following very brief light exposure. In softer/less stony 

sediments, steel kubiena style tins (12.5 x 3 x 4 cm) were sometimes used. These were 

particularly advantageous for sampling thin or discontinuous layers, since there was 

greater assurance that the sample did not cut into other layers. After extraction the 

tins’ lids were used to scrape off the outer layers (of light exposed material) as they 

were placed. These were taped on to seal the samples.  

The tubes/tins were then labelled and sealed in labelled zip-lock bags, with 

additional loose sediment for gamma spectrometry measurements in the laboratory. 

This sediment was collected from a 6 cm ∅ hole made around the sampling position 

using a larger steel “over tube”. The resultant hole facilitated placement of a 2” NaI 

probe for field gamma dose rate measurements (Section 3.3, Appendix 3.3). The zip-

lock bags were packed in groups of two or three in labelled and sealed black bags. 

Other samples are described individually in the text, but were all ultimately packed in 

labelled and sealed black bags before being packed in a larger black bag containing all 

samples from the site and/or region. 

 
3.3 Gamma Spectrometry 

 

In situ determinations of gamma dose rate were made by field gamma 

spectrometry at the point of sampling for all “full” luminescence-dating samples 

(Appendix 3.3). The measurements were conducted using a Rainbow multi-channel 

analyser with a 2” x 2” NaI probe. Gamma emissions were measured in the 

approximate range 10 – 3072 keV in 1024 channels, such that all emissions from 40K, 

and the U and Th decay series could be observed. These account for the vast majority 

of gamma radiation present in a “natural” environment. In situ “infinite medium” 

gamma dose rates were calculated from counts integrated above energies of 450 keV, 

above 1350 keV, and from the empirically corrected total energy integral. The 

proportion of total counts above 450 keV, and above 1350 keV, will be similar for 

40K, and the U and Th decay series when they are in secular equilibrium. Thus, in a 

mixed field conversion from counts to dose rate can be made directly by integrating 
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above these energies, with little effect from variations in the relative concentrations of 

40K, and the U and Th decay series. In the present study conversion was made using 

factors measured for another but similar instrument, which have been adopted as 

standard in the SUERC laboratory for 2” x 2” detector dimensions. 

The field gamma spectrometry measurements were made for 10 minutes (600 

s) each, which yielded counts >450 keV of between 1931 (EFD4G041, Kepshinskaya, 

Niche in limestone wall of cave) and 26133 (EFD4G038, Akhshtyr, Layer 5). In situ 

gamma dose rates were calculated by hand following field measurements, using 

integrated counts above Channel 150, and assuming that the instrument gain setting 

was correct: i.e. It had not varied since the instrument was last set such that the 40K 

peak (1461 keV) was at Channel 487, and channel width was thus ~3 keV. Recorded 

spectra were later processed using proprietary software (“Rainbow 3”), which 

included energy recalibration to the location of the gamma emission from 40K 

observed in each spectrum. 

For measurement, the NaI probe was generally placed in a 6 cm diameter hole 

cut around each sampling point using a larger “overtube”. It was not generally 

possible to drive the tube into the sections the “ideal” distance of 30 cm, which would 

ensure that no more than ~1% of the detected gamma field would come from outside 

the sampled section. However, hole depth and the approximate geometry of the 

sediments around the measurement points was assessed and recorded. It was ensured 

that hole depth was sufficient for the large majority (>~90%) of the detected gamma 

field to come from sediments in the immediate vicinity of the luminescence sampling 

point. The relatively enclosed nature of the sections being sampled ensured that the 

remainder of the field would be close to an average for the section, such that 

averaging effects of no more than ~3% might be expected. Since this is less than other 

expected sources of uncertainty, no attempt was made to correct for it. Other sources 

of uncertainty in the dose rates include the accuracy of the dose rate conversion 

factors, instrument reproducibility (over and above counting statistics), variation in 

water content during burial, and U-Series disequilibrium effects. The instrument 

related factors are currently being assessed, and the sample related factors will be 

assessed during later work on the samples in the laboratory. The dose rates quoted in 

this report should thus be regarded as preliminary, but are likely to be correct within 

uncertainties of ~5%. 
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3.4 Tephra, Magnetic Susceptibility, Sedimentary, Radiocarbon and Pollen 

samples 

3.4.1 Tephra, Magnetic Susceptibility and Sedimentary Samples 

The samples taken for tephra, magnetic susceptibility and sedimentary 

analysis consisted of loose sediment scraped with a knife from a cleaned prepared 

vertical section and placed into zip-locked polythene bags.  Sampling was contiguous 

and normally covered 5 cm of sedimentary accumulation although this had to be 

adjusted on occasion to take account of layer boundaries in order to avoid mixing 

material from separate units.  During sampling the larger clasts were generally 

excluded in favour of fine-grained sediment, since the latter was deemed more 

suitable for the intended analyses. 

 

3.4.2 Radiocarbon samples 

Sampling for radiocarbon was constrained by the paucity of appropriate 

material suitable for measurement by AMS.  Normally only where cultural material 

was prevalent in a layer was it feasible to locate good radiocarbon samples.  Animal 

bone and charcoal were the only materials found in situ from clear stratigraphic 

horizons that were considered worth retaining for age determination.  The 

concentration on using previously excavated sections rather than digging new areas 

precluded the recovery of a bigger more representative group of 14C samples. It 

proved necessary to separate the charcoal from the enclosing sediment by laboratory 

wet sieving.  However, beyond this no treatment was applied to the 14C samples. 

 

3.4.3 Pollen samples 

Within this project sampling for pollen was, in general, limited since most of 

the sites had already been palynologically studied and it was felt that there was little 

need, or resource, to duplicate the earlier findings.  However, because the sections we 

were sampling were commonly not those that had been palynologically studied, it was 

deemed advantageous to take new samples in order to permit correlation of the OSL 

determinations with the proxy environmental and climate pollen data.  With this in 

mind individual zip-locked polythene bags of sediment were recovered from around 

the locations where the OSL steel tube samples were sited. 
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3.5 Pre sampling site reviews (by P. Allsworth-Jones) 

 

3.5.1 Navalishinskaya 

 Summary in Liubin (1989).  A karst cave on the right bank of the canyon 

formed by the river Kudepsta, at the locality known as Shirokii Pokos, south of the 

village of Krasnovol’sk in the Sochi region of the Krasnodar district.  10-12 km from 

the sea.  200 metres above sea level, about 100 metres relative height.  Two entrances, 

two parallel 30 metre long galleries, joined by a stalactite passage 8 x 8 metres in 

extent.  The northern main entrance and the southern small entrance both face east.  

The main gallery at the front is 4 metres high and 5 metres wide.  The maximum 

thickness of deposits in this gallery is 2.5 metres.   

  

 The site was discovered by M.Z. Panichkina in 1936.  She put down a test pit 

at the entrance to the main gallery.  Also in 1936 S.N. Zamyatnin dug in two places in 

the main gallery.  (1) a test pit (1x2 metres) in the mid part.  (2) a trench (22 square 

metres) in the entrance part.  In 1965 V.P. Liubin excavated 5.5 square metres 

adjoining the western wall of Zamyatnin’s trench.  The entire excavated area amounts 

to 29.5 square metres.   

 

 The situation of the trenches in the main gallery is shown in the attached 

diagram (A).  Liubin’s stratigraphy is also shown here (top right and B).  Reports on 

the site quoted are Zamyatnin (1940, 1950, 1961), Liubin (1966, 1968), and Liubin 

and Shchelinskii (1967).  In addition, further information is provided by Chistyakov 

(1996, 95-98), and he quotes two more articles which are relevant, Grichuk et al. 

(1970) and  Muratov and Fridenberg (1974).   

 

3.5.1.1 Stratigraphy 

 

 According to Zamyatnin the succession was as follows. 

 

(1) Black-brown clay with rubble.  50-90 cm. 

(2) Brown clay with rubble, divided by three ash lenses (a-b-c).  70cm-1.1 m. 

The lower part of lens b was heavily brecciated, and the bones were dark and 

mineralised.   
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Layer 1 was Upper Palaeolithic, layer 2 Middle Palaeolithic. 

 

 According to Liubin the succession was as follows. 

 

(1) and (1a) grey-brown loams with sharp-edged rubble.  Up to 95 cm.  (No 

mention is made of the uppermost deposits, labelled BC, probably means 

‘upper levels’, non-palaeolithic). 

(2) Greenish-grey loam with a yellowish tinge, and slightly weathered rubble.   

      5-20 cm.  

(3) Yellowish-greenish loam, with somewhat more weathered rubble.  15-40 cm.   

(4) Light brown loam, with rubble.  15-47 cm. 

(5) Dark brown loam, with rubble.  5-20 cm.   

(6) Yellow loam, eluvial limestone horizon.  Up to 10cm.   

 

The rubble in layers 4 and 5 is more corroded, and is sometimes covered with a 

phosphate crust.  At the base of layers 3, 4, and 5 there are black ashy lenses.  

Layers 1, 1a, and 2 are Upper Palaeolithic.  Layers 3, 4, and 5 are Middle 

Palaeolithic.  

 

Not mentioned by Liubin is a conclusion come to by Grichuk et al. (quoted in 

Chistyakov, 1996) that (unlike the situation in Akhshtyr and Malaya 

Vorontsovskaya) there was no significant water action in this cave.  The proof of 

this is taken to be the good preservation of ash lenses in both the Upper and the 

Middle Palaeolithic layers.   

 

3.5.1.2 Fauna 

 

 Determined by V.I.Gromov and N.M. Yermolova.  There is an absolute 

predominance of cave bear throughout, 98.3%.  In the Upper Palaeolithic levels, 

there are a few remains of Cricetus cricetus, Alces machlis, Capra sp., and Canis 

lupus.  In the Middle Palaeolithic there is Canis lupus, Alopex lagopus (?), and 

Capra sp.  The presence of cold loving species in Upper Palaeolithic layer 2 is not 

considered to be surprising in view of the pollen data from the same level, 

indicating a cold damp climate with an abundance of open spaces.   
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3.5.1.3 Palynology 

 

 Described in a report by Klapchuk (1970).  Seven samples, one each from 

layers 1, 1a, 2, 4 and 5, two from layer 3.  Pollen grains are abundant but poorly 

preserved.  The pollen spectra indicate fluctuating climatic conditions.   

 

 Layer 5.  Coniferous forests.  AP: Pinus 60%, Picea 25%, Abies 13.5%. NAP: 

small areas were occupied by Gramineae 20%, Chenopodiaceae 10%, and 

Sonchus 30%.   

 

 Layer 4.  Warmer and moister.  Predominant taiga.  AP: Abies 72.3 %, Picea 

10.5%.  Increased alder and hazel.  NAP: reduced role of Gramineae 12.8%, 

increased role of Compositae (Sonchus, Cirsium, Artemisia, etc.).   

 

 Layer 3.  Warmer, relatively dry.  Area occupied by taiga somewhat reduced.  

AP: deciduous trees appear (oak 2.1-7.8%, hornbeam 3.9-6.2%, lime 10.4-13.7%).  

NAP: open areas occupied by Compositae, rare Caryophyllaceae.   

 

 Layer 2.  Moister and colder.  AP: indicated by peaks of Abies and Picea, and 

disappearance of deciduous species.  NAP: Compositae.   

 

 Layers 1 and 1a.  Cold and dry.  No AP (Pinus grains could be brought in from 

far away) NAP represented by Sonchus.   

 

3.5.1.4 Archaeology 

 

 Poor assemblages in all layers.  Indicates short lived occupations.  Middle 

Palaeolithic can be preliminarily described as Denticulate Mousterian.  The large 

number of denticulates in the Upper Palaeolithic requires examination, to 

determine whether these are due to cultural or natural factors.   
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3.5.1.5 Chronology and Palaeogeography 

 

 Liubin suggests that there is a significant chronological gap between the 

Middle and Upper Palaeolithic layers.  This is indicated by the existence of 

pockets at the top of layer 3, the lens-like interrupted nature of layer 2, and the 

rounding of the rubble in layer 2.  The pollen diagrams indicate perhaps two cold 

maxima in the last glaciation, during which the vegetation zones in the Sochi 

Black Sea coast area were lowered by 1200-1400 metres (the Picea-Abies woods 

at present are at a height of 1200-1900 metres).  The abundance of exfoliated 

rubble in all levels can be explained by the instability of the local slab-like 

limestone, the passage-like character of the cave, and the climatic conditions 

prevailing during the last glacial period, when there was intense frost weathering 

of the roof and walls of the cave.  In Liubin’s view, the hostile environment of the 

last glacial period is also indicated by the thin ash lenses which (he agrees) were 

present at the base of all the Middle Palaeolithic layers.  The cave was visited 

briefly from time to time, as shown by the poverty of the lithic assemblages.  

These were temporary camps of cave bear hunters, and when they were present 

the people were obliged to keep fires going all the while. 

 

Liubin makes no mention of a radiocarbon date for layer 3 of 20,600+/-650 BP 

(from the IIMK RAN laboratory) (Muratov and Fridenberg 1974, quoted in 

Chistyakov 1996), presumably because he believes it must be too young. 

 

3.5.1.6 The 2004 sampling strategy in relation to stratigraphy 

 

In 2004 a new section was prepared at the back of the cave, corresponding to part 

of the line Q-Z as excavated by Liubin in 1965.  The layer numbering used was as 

in Liubin’s summary (1989).   

 

      first version 20 June 2004; revised 17 August 2005. 
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Figure 3.14. Navalishinskaya plan and section 
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Figure 3.15. Navalishinskaya, 2004 section with OSL sample positions 
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3.5.2 Malaya Vorontsovskaya 

 Summary in Liubin (1989).  Reports on the site quoted are Krainov (1947), 

Soloviev (1956), Liubin (1965, 1966), Liubin and Soloviev (1971), Chistyakov 

(1986), Liubin and Chistyakov (1985), Muratov and Fridenberg (1984), and Semenov 

(1972). 

 

 Since then Chistyakov’s book on “The Mousterian Sites of the North-eastern 

Part of the Black Sea Region” has been published (1996), as well as a new 

palynological analysis by G.M. Levkovskaya (1992).  These works add to and modify 

the earlier conclusions in some respects. 

 

 This cave is in the foothills on the southern slopes of the Western Caucasus, at 

the southern end of the limestone ridge named Alek, on the right side of the canyon of 

the river Vostochnaya Khosta near its source.  The site is 16 km from the sea, in the 

Sochi region of the Krasnodar district.  Its height above sea level is 290 metres, and 

its relative height is 54 metres.  Its entrance opens to the south-east towards the river.  

It was formed in limestone along the line of a tectonic fault.  It has the form of a 

horizontal tunnel about 70 metres in length, consisting of three small halls and six 

galleries, the width of which varies from 2 to 8 metres, and the height from 1.5 to 6 

metres.  The Mousterian site in the cave was discovered in 1940 by D.A. Krainov, 

who excavated a test pit at the entrance (3x2 metres).  L.N. Soloviev excavated a 

trench in 1950-51 also at the entrance (2x6 metres).  V.P.Liubin carried out an 

excavation in 1964-65 (11 square metres near the entrance, and a 2x2 test pit in the 

mid part of the cave), and in 1983-84 and 1986 D.A. Chistyakov excavated a further 

12.5 square metres.  The position of the excavations up to 1984 is indicated on the 

attached plan made by Liubin and Chistyakov (Figure 3.16).  A second plan was 

published by Chistyakov (1996, Fig. 2) and is reproduced here (Figure 3.17).  The 

advantage of this plan is twofold.  Firstly, it shows the position of the 1986 

excavations, on the southern and eastern sides of Krainov’s test pit (vertical hatching).  

Secondly, it shows in more detail the numeration for the various sections which have 

been drawn and described in this cave.   
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 At the present time, 34-36 square metres of the cave have been excavated.  (It 

should be noted that the various excavations in part overlap).  The excavated area 

covers the gallery at the mouth of the cave and the entrance to the round hall inside.  

The mid and far parts of the cave have been investigated by means of test pits (in the 

first Liubin’s 2x2 and in the second a 1x1 put down by V.M. Muratov in 1965).  The 

thickness of the deposits varies from 1 to 1.8 metres.   

 
3.5.2.1 Stratigraphy 

 
 Up to 1989, there were said to be 16 sections, which Liubin described as 

mostly incomplete, due to the methodological shortcomings of the early works, their 

fragmentary nature and the lack of agreement among them.  Most are published.  A 

number of factors have complicated the correlation between the sections in different 

areas: a marked facies differentiation of the deposits within a single horizon, the 

presence of a number of layers which thanks to erosion have been preserved only as 

remnants along the walls or lenses in erosional pockets, and the increasing 

complication of the stratigraphic columns the further you go from the entrance, which 

Liubin describes as normal in such caves.  The elucidation of the relationship between 

the sections in the gallery at the mouth of the cave and the platform in front of the 

entrance has also been complicated by the absence of a single longitudinal section 

through the deposits, the broken up nature of the sections in this part thanks to the 

trenches dug in 1950-51, and a threefold change which has occurred in the numbering 

of the layers.   

 

 The most complete sequence has been established by Liubin and Chistyakov 

at the junction of the gallery at the mouth of the cave and the round hall, on the basis 

of the work done in 1965 and 1983.  Transverse sections were drawn along the lines 

A-B-C, K-L-M, and O-R-X on the plan.  The attached section (Figure 3.16) is the 

longitudinal section along the line R-B-L-P.  The succession according to Liubin 

(1989) is as follows. 

 

(1) humified layer, with sharp edged rubble in its mid and lower part.  Includes 

(1a?) an ashy lens up to 35 cm thick.  Overall thickness 20-45 cm. 

 139



3 DSR Sochi Region 

(2) brownish-grey compact loam, up to 40 or 50% packed with rubble.  Small 

limestone blocks, up to 10 or 20 cm in size, in places form lenses.  Overall 

thickness 20-40 cm.  Two subdivisions are described separately. 

      (2a) dark brownish-green lumpy loam, with less rubble, but more blocks, up to 

 10-35 cm in size, not present everywhere.  Up to 30 cm.  

(2b) greyish-brown slightly lumpy loam, practically without rubble.  That which is 

        present is rounded and sometimes has a dark brown (phosphate?) covering.   

        5-25 cm. 

(3) yellowish-brown loam, more compact and clayey, with alternating lenses of 

different colours (brown, greyish-green) compactness and extent of rubble 

filling.  In general there is not much rubble, it is rounded, and covered with a 

dark brown crust.  45-50 cm.   

(Z) dark brown lumpy loam, sometimes with gravel coloured black with iron  

       manganese stains.  Up to 25 cm.   

(Z1) finer loam, light with a violet tinge, present as lenses.  Up to 25 cm.  

(4) dark brown loam, compact, lumpy, with a small amount of rubble.  The rubble 

(as in Z and Z1) is rounded and corroded.  Up to 20 cm. 

(5) cave alluvium.  Sand, sandy loam, gravel, pebbles.  Z, Z1, and 4 lie directly on 

5, discordantly, filling pockets in its upper surface.  (No thickness given). 

(6) reddish loam lenses.  Up to 17 cm. 

(7) layered travertine on the floor of the cave (phosphoritic sandstone).  Up to 10-

20 cm.  In all layers (particularly Z, Z1, and 4) there are shale pebbles which 

evidently come from the alluvium at the base. 

 

Muratov and Fridenberg (1984, quoted in Liubin 1989) divide the deposits in 

the cave into three parts.  (1) horizons 1-3 exfoliated.  (2) horizon 4 exfoliated and 

colluvial.  (3) horizons 5 and 6 alluvial.  Horizon 5 (our Z, Z1, and 4) they 

consider due to stream action within the cave.  In Liubin’s view, it is difficult to 

agree with this, since Mousterian artefacts were found here, together with the 

remains of 4 food refuse dumps.  In his view, the first people settled in the cave 

only after the water which created the alluvial deposits had ceased to flow in it.   
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Layer 1 contained archaeological material of different ages: above, 

Cherkessian pottery, below, a few Upper Palaeolithic type flints.  Layers 2, 2a, 2b, 

3, Z, Z1, and 4 are Mousterian.  Layers 5, 6, and 7 were sterile.   

 

 In addition to this R-B-L-P profile, account should be taken of three more  

profiles, all near the cave entrance, since among other things they feature in 

Levkovskaya’s revised account of the pollen record.  First is the transverse section 

V’-U’-G’ established in 1984 (Chistyakov, Fig. 10; here Figure 3.18).  Second are the 

longitudinal and transverse sections D-Z and Z-V’’-U’’ obtained in 1986 (Chistyakov, 

Figs. 96 and 97; here Figure 3.19).  The results of the excavations of 1986 are 

reported in Appendix 2 of Chistyakov’s book, compiled by his widow Zh.K. 

Chistyakova (1996, pages 131-133).  Broadly speaking, the last two sequences are 

similar to V’-U’-G’, hence the latter only will be summarised here, but attention will 

be drawn to any significant differences which are present in the other two sections. 

 

(I) light grey loam, with sharp edged rubble.  Mixed archaeological material, 

  including ceramics, domestic and wild animal bones.   

(II) grey brown loam, with sharp edged rubble.  Upper Mousterian layer.   

Lens (α)  thin layers together forming a grey ashy deposit.  Described by 

Soloviev as a hearth.  While not totally rejecting the idea, Chistyakov is 

inclined to regard this as an epi-genetic alteration of layer III, not connected 

with human activity. 

(III) three horizons, where (1) and (3) are similar to each other and (2) is distinct.   

(1) and (3) are light yellow loams, packed with medium-rounded carbonate-

coated rubble.  (2) is a slightly darker loam, practically without rubble, but 

with greenish shale and sandstone pebbles.   

Lens (β)   greyish yellow sandy loam without rubble.  [Confusingly enough, there 

is a lens (α) at this point in section Z-V’’-U’’, described as a grey ashy and 

brown layered deposit, not specifically said to be the equivalent of (β)] 

(IV) dark brown loam, with very little rubble.  Pebbles at the base in an alluvial 

matrix.  Archaeological material throughout.  Basal insitu Mousterian layer. 

(V) oblique to (IV), remnants of natural alluvial deposit, lilac-grey. A few 

archaeological remains at the top are regarded as displaced.  
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(VI) Yellow ? eluvial deposit, only 1-2 cm thick. 

“H”   not shown except in section D-Z, again obliquely truncated, remnants of 

natural alluvial deposit, light yellow loam, loose in texture.   

 

In his account, Chistyakov emphasised that the deposits in general had 

undergone significant water action.  This was shown for example by the refitting of an 

artefact from two pieces present in two different layers of the Z-V’’-U’’ section 

(1996, Fig. 104, 3 a and b).  

 
3.5.2.2 Fauna 

 
 The fauna from layers 2-4 (excavations of 1950-51 and 1964) was studied by 

N.M. Yermolova, I.M.Gromov, N.I. Burchak-Abramovich, and E.A. Tsepkin.  The 

remains are typical for food debris: small fragments of long bones, skulls, and other 

elements which had no nutritional value.  There is a small spectrum of species 

represented.  Rodents.  Microtus roberti Thom.-gud. Satun.  Mammals.  Ursus 

spelaeus, Canis lupus, Martes sp., Cervus elaphus, Capreolus capreolus, Capra 

caucasica, Alces alces, Sus scrofa.  Birds.  Anas platyrhyncha L., Anas querquedula 

L., Aquila chrysaetos L., Pyrrhocorax pyrrhocorax L.  Fish.  Salmo trutta labrax.  95% 

of the bones belong to cave bear, the only other relatively frequent species being 

Capra caucasica.   

 

 The fauna from the lower part of layer 1 includes Ursus spelaeus, Capra 

caucasica, Alces alces, Pyrrhocorax, and Microtus roberti.  As mentioned in Liubin 

and Soloviev (1971) the finds from layers Z1 and 4 also included Sus scrofa and 

Capreolus capreolus.  The picture obtained from these studies requires filling out with 

the results obtained in the excavations of 1965, 1983-84, and 1986, when a more 

abundant material was found.   

 

3.5.2.3 Palynology 

 
 Results were obtained by M.N. Klapchuk (1970) and G.M. Levkovskaya (as 

reported by Liubin 1989, without any specific reference being given).  Klapchuk 

obtained 7 samples from section A-B-C in 1965.  Levkovskaya obtained 15 samples 
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from section O-P-X in 1983 and 11 from section V’-U’-G’ in 1984.  Klapchuk’s 

results as reported by Liubin were as follows. 

 

(1) Layer 4 lower part.  AP predominant 89%.  Coniferous 65% (Abies 61%, 

Picea 3%, Pinus 1%).  Deciduous 35% (lime 32%, oak 3%).   

(2) Layer 4 upper part and layer 3.  NAP 20%, AP 80%.  Coniferous: Abies 91%, 

Pinus 3%.   

(3) Layer 2a.  AP 99%.  Coniferous 22% (Pinus 20%, Abies 2%.) Deciduous 77% 

(beech 34%, hornbeam 32%, oak 8%, elm 3%, hazel, etc.).  

(4) Layer 2.  AP 43%.  Coniferous 65% (Pinus 36%).   

 

Levkovskaya, according to Liubin, generalised the results from all three sections 

(n=33) and distinguished 7 pollen horizons, which he described in summary fashion 

(1989, 81).  Levkovskaya’s general conclusion was that there were two climatic 

optima, divided by a phase of colder and more continental climate.  Liubin was 

critical of these results on the grounds that she had generalised the pollen 

characteristics of two distinct sectors, inside and outside the cave. The sectors were in 

fact separated from each other by the 1950-1951 trench, and had a different layer 

numbering, as well as differences in their stratigraphic columns.  Levkovskaya’s 

conclusions in his view also did not take into account the characteristics of the upper 

part of layer 2 and the lower part of layer 1 (where, according to Klapchuk, there was 

a new worsening of the climate, Pinus for the first time reaching 36%).   

 

 In her new study (1992) Levkovskaya confined herself to two available 

sections in the outer portion of the cave, leaving aside A-B-C and O-P-X.  The 

sections were V’-U’-G’ (again) and Z-V’’-U’’ (Chistyakov’s excavations of 1986).  

Since the sections are very close together, she combined the results, agreeing that they 

were the most representative.  She distinguished ten pollen zones (from the base up) 

which could be amalgamated into six groups, as follows.  %s refer to AP, NAP, and 

spores taken together.  Levkovskaya emphasised that this sequence could not be 

regarded as final, since the interior of the cave has not been taken into account, but 

nonetheless a fairly comprehensive scheme is proposed. 

 

Group 1.   
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Pollen zone I.  Lens “H”. [as already pointed out, this lens is in fact in section D-Z].  

The oldest deposits in the cave.   

AP dominant.  Juglans regia up to 42%, Pterocarya pterocarpa up to 10%.  Alnus, 

Taxus, Buxus, Ulmus.  NAP up to 30%.  A warm moist climate with prominent 

exotics.  Probably last interglacial.  Optimum 1. 

 

Group 2. 

Probably two phases, not homogeneous.   

Pollen zone II.  Layer V and base of IV.   

First phase, AP 83%, NAP 17%.  Alnus 52%, Taxus 18%, Quercus and Carpinus. 

Second phase, AP has no deciduous species, Picea, Alnus, Betula, Pinus.   

A climate colder than “H”.   

Pollen zone III.   

Layer IV base.  Pollen grains few.  

Carpinus orientalis, Paliuris spina Christi.  Xerophytic bushes in dry areas.  G.N. 

Lisitsyna found charcoal of Juniperus.   

Pollen zone IV. 

Layer IV mid.  

AP 65%, NAP 35%.  Juglans regia 25%, Buxus 20%, Alnus 13%, Fraxinus 7%.   

NAP dominant Cyperaceae.  A warm interstadial.  Some redeposition of interglacial 

pollen grains cannot be excluded, although the preservation conditions are uniformly 

good.  Optimum 2. 

 

Group 3.   

Pollen zone IV.   

Layer IV top.   

AP 42%, NAP 0, spores 58%.  Markedly distinct. AP has no deciduous species, 

mainly Picea and Pinus.  Spores of mushrooms indicate that the cave floor was damp.  

The predominance of ‘dark’ coniferous species shows that that this was a moist cold 

climate, with a mean annual temperature >3.5°C colder than present. 

Pollen zone V. 

Lens (β) Layer III (3). Similar in some ways to zone IV. 
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AP 36%, with coniferous and deciduous species.  Pinus, Fagus, Ulmus, Quercus, 

Tilia, Carpinus, Zelcova.  NAP dominant Polypodiaceae and Cyperaceae, plus 

Compositae and Gramineae.  Some pollen and spores are indicative of damp 

meadows, Sanguisorba, Sphagnum, Myriophyllum.   

G.N. Lisitsyna found charcoal of Pinus and Fraxinus.   

The presence of deciduous trees indicates some improvement.  A moist cool 

interstadial.  Optimum 3. 

Pollen zone VI. 

Layer III (2).  Base of layer only.  Not unlike top part of V.   

AP 33%, dominant ‘dark’ coniferous species, no deciduous.  Spores mainly 

mushroom.  A climatic worsening indicated. 

The group as a whole is compared with a phase recognised at the Dzigutsky peat bog 

in the Sukhumi region, when the ‘dark’ coniferous belt occupied quite a low altitude.  

The age of this phase is estimated at about 47-38,000 BP. 

 

Group 4. 

Pollen zone VII. 

Layer III (1).   

AP 14.4%, including dwarf species, NAP 25.6%, spores 60%, mainly mushroom. 

NAP Gramineae, Cyperaceae, Ranunculaceae, Myriophyllum.   

A sub-Alpine climate is indicated. 

Still on the basis of a comparison to Dzigutsky, it is suggested that this phase can be 

dated to around 38-35,000 BP.  There is a radiocarbon date of 35,470+/-590 BP (LU-

545) in the corresponding level at Dzigutsky, which would compare well with the date 

from layer III in section F-R-Z at Malaya Vorontsovskaya. 

 

Group 5. 

Pollen zone VIII. 

Lens (α).  A sharp boundary between this and the preceding pollen zone.   

AP 75%, deciduous 20%, ‘dark’ coniferous 14%.  A varied spectrum, including 

dominant Corylus and Tilia, plus Abies, Picea, Carpinus, Carpinus orientalis, 

Quercus, Castanea, Staphylea, Acer, Ostrya, and rare Juglans.  

NAP dominant Asteracea and Chenopodiaceae, later varia. 

 145



3 DSR Sochi Region 

Two phases can be discerned in what was a moderately warm interstadial.  In the first 

deciduous AP exceeded Abies, in the second the roles were reversed.   

It is suggested that this phase is equivalent to Klapchuk’s layer 2a inside the cave, and 

that chronologically it might cover the period from about 32 to 28,000 BP. 

Optimum 4.   

 

Group 6. 

Pollen zone IX.  

Layer 2.  Another sharp boundary between this and the preceding pollen zone. 

AP 18.2%, NAP 9.2%?, spores 72.6%, mainly mushroom, also Woodsia. 

AP mainly deciduous, including Tilia, Fagus, Quercus, Corylus, plus Alnus, Betula, 

and Juniper.   

NAP dominant Liliaceae, including Verbascum thapsus and Armeria.   

G.N. Lisitsyna found charcoal of Juniper, Pinus, and Ulmus. 

A cold stage. 

Pollen zone X. 

Layer 1. 

AP, dominant deciduous, including Carpinus, Ulmus, Quercus, Fagus, Corylus, plus 

Alnus, Betula, Buxus, Ligustrum, and Jasminum.   

NAP dominant varia, including Liliaceae, Compositae, and Campanula.  

Many mushroom spores again, plus Polypodiaceae. 

G.N. Lisitsyna found charcoal of Pinus. 

In general, similar to the preceding phase, but more wooded.  Suggested to date to 

about 14,000 BP, on the basis of the radiocarbon date from layer 1 in section K-L-M.   

 
3.5.2.4 Archaeology 

 
 3666 artefacts from 1950-1951, 1964-1965, 1983-1984; 434 more found in 

1986.  Raw material: flint 76.2%, plus shale, limestone, and cemented silt (alevrolit).  

Most tools (88.6%) are small (up to 5 cm) which may be explained by a severe lack of 

raw material, and therefore much utilisation and re-utilisation.  Some of the artefacts 

also show signs of natural damage including pseudo-retouch and polishing.  Liubin 

and Soloviev (1971) have characterised the industry in all layers as a Denticulate 
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Mousterian, whereas Chistyakov calls it a Typical Mousterian with many denticulates.  

Not Levallois.  IR=35-45.   

 
3.5.2.5 Palaeogeography and dating 

 
 Liubin comments that the stratigraphic data indicate repeated changes in the 

natural environment.  The cave was situated at different times in deciduous and then 

in coniferous woods, then at the boundary of wooded and sub-Alpine zones.  Today it 

is in the lower part of the moist sub-tropical Kolkhid wooded zone, and the coniferous 

zone begins at a height of 900-1000 metres, hence one can speak of important shifts in 

the zones over time.   

 

 There are two radiocarbon dates.  (1) LE-700 14,100 +/- 100 BP.  Charcoal 

from a hearth in layer 1, section K-L-M.  (2) GR-6031 35,680 +/- 480 BP.  Burnt 

bone from a hearth in layer 3, section F-RZ-Z. 

 

2004 sampling strategy in relation to stratigraphy. 

 

Samples were taken from the O-P-X section at the back of the cave, in a position 

approximating to the line O-P.  The layer numbering follows that of the longitudinal 

section R-B-L-P, with the exclusion of layer Z.   

 

first version 21 June 2004; revised 16 August 2005. 

 

 

3.5.2.6 Note 

 

Liubin (1989) summarised Levkovskaya’s results as follows.  She had 

generalised the results from three sections (n=33) and distinguished 7 pollen horizons.  

This account has been superseded by the new results from V’-U’-G’ and Z-V’’-U’’.  

But since the 1989 version was the one that was available in the field in 2004 

reference is made to it in the luminescence forms and so it is included here for clarity. 
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(1) Layer IV at the base of the V’-U’-G’ section, lens ‘beta’, alluvial layer V).  A 

few grains of xerophilic plants (Paliuris cf. spina Christi Mill.) and hornbeam 

(Carpinus cf. orientalis Mill.).   

(2) The base of the A-B-C section, layers III 1 and 2 of the V’-U’-G’ section, 

layer Z2 of the O-P-X section.  Coniferous AP is predominant.  There is the 

suggestion that the base of the horizon corresponds to the mid part of the 

coniferous zone, whereas the top of the horizon corresponds to the upper part 

of the zone. 

(3) Layer 3 of the O-P-X section, layer III 1 of the V’-U’-G’ section, the mid part 

of the A-B-C section.  Further cooling and drying.  Significant area occupied 

by Gramineae-Cyperaceae meadows; Abies-Picea and Pinus woods with some 

hazel and scattered birch; deciduous trees in favourable niches.  Probably 

conditions correspond to the boundary between the wooded and the sub-

Alpine zones. 

(4) Lenses ‘alpha’ and ‘beta’ of the V’-U’-G’ section, the upper third of the A-B-

C section.  Expansion of deciduous woods (up to 48%), Abies about the same, 

and much hazel.  Conditions correspond to the upper part of the wooded zone. 

(5) Layer II of the V’-U’-G’ section, layer 2a of the A-B-C section.  Corresponds 

to the deciduous wooded zone, no coniferous represented.  56% beech, 

hornbeam, oak, etc.   

(6) Layer I (of the V’-U’-G’ section?).  Similar to the foregoing, but birch appears 

(up to 30%). 

(7) Layers 1 and 2 of the O-P-X section.  Few pollen grains, evidently mixed. 

 148



3 DSR Sochi Region 

 
Figure 3.16. Malaya Vorontsovskaya plan and section according to Liubin and 

Chistyakov 
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Figure 3.17. Malaya Vorontsovskaya plan after Chistyakov (1996) 
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Figure 3.18. Malaya Vorontsovskaya section V’-U’-G’ after Chistyakov (1996) 
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Figure 3.19. Malaya Vorontstovskaya sections DZ and Z-V’’-U’’ after Chistyakov 

(1996) 
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Figure 3.20. Malaya Vorontsovskaya, 2004 section with OSL sample positions 
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3.5.3 Akhshtyr 

Summary by Liubin (1989).  Sources quoted by him include Gromov (1948), 

Zamyatnin (1940, 1950, 1961), Panichkina and Vekilova (1962), Vekilova (1966, 

1967, 1973), Grishchenko (1971), Vekilova and Grishchenko (1972), Vekilova et al. 

(1978), Grichuk et al. (1970), Vekilova and Zubov (1972), Zubov (1978), Zelikson 

and Gubonina (1985), Chistyakov (1985), Cherdyntsev, Kazachevskii, and Kuzmina 

(1965), and Cherdyntsev, Alexeev, and Kind (1965). 

 

Chistyakov’s book on “The Mousterian Sites of the North-eastern Part of the Black 

Sea Region” was published subsequently (1996).  Liubin refers to the work of 

Muratov and Fridenberg as summarised in Vekilova et al. (1978), but reference 

should also be made to their earlier article, in which they compared Akhshtyr to other 

sites in the Western Caucasus (Muratov and Fridenberg, 1974).   

 

The site is a  karst cave of corridor type on the southern edge of the Akhshtyr 

anticline, in the canyon of the river Mzymta, at a height of 120 metres above the level 

of the river.  15 km from the sea, about 300 metres above sea level.  The cave is 

located in slab-like Carboniferous limestone.  Maximum thickness of deposits 5-6 

metres.  The 160 metres long axis of the cave is oriented west-east, and there is a 

steep slope to the river 2-5 metres from the present day drip line.  Entry to the cave is 

possible only via two passages in the southern wall of its 10 metre wide mouth (see 

Figure 3.21).  The height of the cave here prior to excavation was 1.5-2.0 metres.  It is 

the driest, lightest, and most roomy part of the site.  In the main corridor the cave 

narrows sharply to 3-5 metres in width, and becomes damp and dark.  In the past, 

judging by the extension of the Lower Mousterian horizon beyond the bounds of the 

present day drip line, the cave will have been longer (Zamyatnin, 1961, table XLVI).   

 

The Mousterian site in the cave was discovered by M.Z. Panichkina, who dug a test 

pit here in 1936.  In 1937-1938 S.N. Zamyatnin fully excavated the entrance part to an 

extent of 80 square metres.  In 1961 Panichkina and E.A. Vekilova began excavations 

in the main corridor, which were carried on by Vekilova alone in 1962-1963 and 

1965.  About 40 square metres were excavated at this time (see Figure 3.21).  In 1978 
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at the time of the Franco-Soviet seminar a further 1x3 metre wide section was added 

inside the cave (Vekilova et al., 1978, pages 37-48).   

 
3.5.3.1 Stratigraphy and lithology 

 
At present, 9 sections have been published, by Gromov, Zamyatnin, Vekilova and 

Grishchenko, Muratov and Fridenberg.  The number of layers distinguished varies 

from 2-3 (entrance passages) to 5 (before the slope to the river) to 15 (main corridor).  

The first descriptions were given by Zamyatnin and Gromov.  Zamyatnin’s section 

Zh-Z is at Figure 3.21.   

 

1. Humus and ash layer, 1.3 m.  (up to 2.5 m at the drip line, practically 

disappears in the main gallery).  Mediaeval.   

2. Brown with rubble, 0.6-1.0 m.  (subdivided into 2a, 2, 2b).  2a Neolithic, 2 

sterile, 2b Upper Palaeolithic.   

3. Yellow clay, compact, lumpy, with a little rubble and fallen slabs of travertine, 

0.4-0.5 m.  (clay lumps and bones covered with a black coating).  Upper 

Mousterian.   

4. Violet brown clay, compact, 0.3-0.4 m.  Sterile. 

5. Yellow clay, calcareous, with a large amount of rubble at the entrance and a 

little in the main corridor, 0.3-0.6 m.  Lower Mousterian. 

6. Grey green clay, silty, compact, with pebbles, 0.2 m.  In the upper part a few 

Mousterian finds.   

7. Ochre yellow clay, with crystal and schist pebbles, brought in by the Mzymta, 

0.2-0.4 m.  Sterile.  Layers 6 and 7 present only in depressions in the floor.   

 

The excavations of Panichkina and Vekilova in 1961 produced a complication of the 

stratigraphy.  3 new levels were distinguished, which were numbered 3a, 4a, and 5a, 

in order to preserve the previous nomenclature.   

 

3a.  Intermediate between layers 2 and 3.  Yellow brown clay, less compact than 2, 

with less rubble.  Both Upper Palaeolithic and Mousterian artefacts.  

4a.  Below layer 4.  Grey clay. 

5a.  Below layer 5.  Ochre yellow lens.  
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 Unlike before, a few Mousterian artefacts were found at the top of layer 4.  At the top 

of layer 7 (not 6, as in Zamyatnin’s case) were found a sidescraper and a handaxe of 

Late Acheulean appearance.   

 

The excavations of 1963 and 1965 complicated the cultural stratigraphy even further.  

Layer 5a produced Mousterian artefacts as well.  Hence Vekilova now spoke of four 

Mousterian horizons in the main corridor: 3a, 3 (including the finds at the top of layer 

4), 5, and 5a.  Certain changes were observed in layer 2: the top contained only 

Eneolithic, whereas the remainder of the layer corresponded to the ‘Upper 

Pleistocene’.   

 

M.N. Grishchenko (1971) studied the deposits at the entrance to the main corridor in 

1962-1963 and 1968, and presented a composite section as follows (see Figure 3.22).  

He distinguished 15 levels grouped into 3 clear lithological horizons.   

 

1. Upper.  Brown with rubble, 2.5 m.  Dark brown clays filled with limestone 

rubble and fallen travertine pieces (30 lenses with generally horizontal slabs) 

plus rare limestone blocks (up to 0.5 m).   

2. Middle. 1.75 m.  Clays and loams, dark grey, grey, greenish grey, layered, 

transitional at the top to brown, with heavily weathered rubble (the amount of 

rubble and its degree of weathering gradually increasing upwards) plus iron-

manganese formations. 

3. Lower.  0.75 m.  Loams and clays of various colours, layered, with pebbles of 

different petrographic composition.  The loams, clays, and pebbles all 

indicated their washing into the cave (through karst channels) from the surface 

of the plateau above.   (Note the contrast with Zamyatnin’s interpretation that 

this material was brought in by the Mzymta).   

 

Each of the three horizons was subdivided.  Upper.  Levels 3-6 correspond to 

Zamyatnin’s 2a, 2, 2b.  Middle.  Levels 7-12 correspond to Zamyatnin’s 3-6.  

Lower.  Levels 13-15 correspond to Zamyatnin’s 7.   
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The archaeological material was associated with the following levels (Vekilova 

and Grishchenko, 1972).  At the top of level 3 (fine rubble with ash) were found 

Eneolithic remains.  In levels 4-6 (brown rubble with hearth lenses) were found 

‘Mesolithic (?) and Upper Palaeolithic’.  The first (uppermost) Mousterian layer 

corresponds to level 7 (formerly 3a), the second to level 8 (formerly 3), the third 

to level 11 (formerly 5), and the fourth to level 12 (formerly 5a).   

 

V.M. Muratov and E.O. Fridenberg made a three fold division of the deposits 

which in principle is similar to the above, although, in Liubin’s opinion 

unfortunately, they employed a new numbering system (Vekilova et al., 1978, 39; 

Chistyakov, 1996, table 16).  In all, 9 layers were distinguished, but these were 

subdivided, making 15 units in all.  Their system is as follows. 

 

Group I.  Layers 1, 2 (1-3), and 3 (1).  Sharp-edged poorly cemented rubble.  In 

general, layers 1 and 2 show signs of frost weathering and exfoliation, and are 

indicative of a dry continental climate.  Layer 3 (1) however corresponds to 3a/7 

in the previous systems.  It contains the latest Mousterian and lithologically is 

regarded as transitional to Group II.  According to Muratov and Fridenberg, the 

large number of limestone slabs in this layer, some of them vertical, are indicative 

of erosion and water action. 

 

Group II.  Layers 3 (2), 4 (1-2), 5 (1-2), 6 (1-2).  Light-brown/ grey-blue/  

greenish, vary-coloured, heavy gleyed loams, with little rubble.  “The contacts 

between the horizons reveal traces of erosion which are indicative of wetter 

conditions” (Vekilova et al., 1978, 39).  At the base of layer 6 (2) corresponding 

to 5a/12 in the previous systems there are particularly clear signs of erosion.   

 

Group III.  Layers 7, 8, 9.  Ochre red clays with pebbles.  Muratov and Fridenberg 

are inclined to date these layers to the early Pleistocene.   

 

Vekilova introduced a final modification into the cultural stratigraphy of the 

cave when she singled out level 9 (Zamyatnin’s layer 4) as another Mousterian layer.  

In the top part of this layer quite a number of finds were made.  The number of 

Mousterian layers in the cave therefore has now reached five.  3a (7), 3 (8), 4 (9), 5 
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(11), 5a (12).  The last (as already mentioned) included Acheulean handaxes.  Two of 

these handaxes (as reproduced by Chistyakov, 1996, Figs. 55 and 56) are shown here 

at Figure 3.23).  In Liubin’s opinion, however, there are points which are not clear 

about the stratigraphic position of the layer in which they were found.  This is 

probably due to the fact that it was much eroded and subject to facies change.  Thus, 

in Grishchenko’s section, level 12 is represented on the south side by a light greyish 

brown clay with a yellow tinge.  Towards the middle of the corridor it becomes a 

vary-coloured clay, and then it changes into a compact greyish lilac coloured one.  

The “archaic” tools were found here, either on a raised part of the cave floor, or at the 

base of the layer, at its contact with layer 13. 

   

3.5.3.2 Fauna 

Identified by V.I. Gromov and N.M. Yermolova.  From all the years of 

excavation there were 6119 identifiable bones, 92.4% of which belong to cave bear, 

observed in all layers up to the top of layer 2.  They are particularly characteristic of 

the second Mousterian layer (3=8).  The bones from the lower Mousterian layers are 

fewer and not so well preserved.  In layer 3a (=7), the first (transitional) Mousterian 

layer, there is a probable admixture of bones from layer 2.  A mixture of bones is even 

more likely in layer 2 (=3-6), with a variable thickness from 1 to 2.5 metres, and a 

variable archaeological classification:  Neolithic-Upper Palaeolithic (Zamyatnin) 

Eneolithic-Mesolithic(?)-Upper Palaeolithic (Vekilova).  In 1937-1938 the fauna from 

this layer was divided into Neolithic and Upper Palaeolithic (Zamyatnin, 1961), but in 

1961-1963 and 1965 it was treated together as levels 3-6 (Vekilova and Grishchenko, 

1972).  The material may therefore be mixed Holocene and Pleistocene.  From Upper 

Palaeolithic layer 2b (Zamyatnin) we have Vulpes vulpes, Ursus spelaeus, Martes sp., 

Cervus elaphus, Alces alces, Capreolus capreolus, Bison bonasus, Sus scrofa, Ovis 

sp., and Capra sp.  From horizons 3-6 (Vekilova) we have also Canis lupus, Ursus 

arctos, and Sciurus sp.  This is a predominantly wooded fauna.  But it is only in 2b (as 

in the Upper Palaeolithic layers at Navalishinskaya) that we have Alces alces and 

greater numbers of Ovis and Capra.  In the upper Mousterian layers 3a and 3 there is 

no Alces alces, there are only a few bones of Ovis and Capra, but the remaining 

species are the same, and the fauna as a whole is definitely of wooded character.  In 

the lower Mousterian horizons we have only Canis lupus, Vulpes vulpes, Cervus 
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elaphus, Cervus euryceros, Bison bonasus, and one bone of Capra.  Cervus euryceros 

in general is observed only in the older Mousterian complexes of the Caucasus. 

 

3.5.3.3 Palynology 

Details from Grichuk et al. (1970).  16 samples were taken from all layers in 

the main corridor.  Only the first and second Mousterian layers (Vekilova’s 3a and 3) 

proved informative, as well as an ash lens in the middle of the Upper Palaeolithic. The 

results are shown diagrammatically in Figure 3.24 (= Figure 2 in Vekilova et al., 

1978).  In this diagram, the top sample corresponds to the present day surface in the 

vicinity of the cave, the middle sample corresponds to layer 2, and the bottom sample 

corresponds to layers 3a and 3.   

 In layer 3 Picea orientalis /L./ Link. and Abies Nordmanniana /Stev./ Spach 

were predominant, and Polypodium vulgare L. was present.  Picea-Abies woods 

(referred to as so-called ‘dark’ coniferous forests) are today characteristic of 

elevations at 1200-1900 m above sea level.  But oak is also present, plus Polypodium 

serratum /Willd./ Futo, hence deciduous elements were not entirely squeezed out.   

In layer 3a (transitional between Mousterian and Upper Palaeolithic) there is a 

noticeable reduction in the proportion of Picea, an increase in the proportion of Pinus, 

and the appearance of much NAP, including Compositae and Artemisia, as well as a 

few grains of hornbeam and elm.  This indicates some reduction in the forest cover 

and an increase in the area occupied by xerophytic plants.   

In layer 2 the ash lens produced evidence of pine woods and open spaces, a 

drier climate characteristic of this phase of the last glaciation.  The presence of 

Carpinus orientalis is noted, as an indication that these were ‘light’ coniferous forests.  

But elements of deciduous woods and ‘dark’ coniferous species were preserved in 

favourable refugia (Zelikson and Gubonina, 1985), such as the steep river canyons of 

the Sochi Black Sea coast, where the cave is situated.  In Liubin’s opinion, this 

probably explains the basically wooded character of the fauna contained in layer 2, as 

well as the presence of Capra and Ovis.   

 

3.5.3.4 Anthropological remains 

Determined by A.A. Zubov.  Found by N.M Yermolova when she was 

analysing the finds from layers 3 and 3a.  A second upper left molar and three foot 

bones.  The tooth comes from 3a.  Assigned by Zubov to Homo sapiens fossilis, with 
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a combination of archaic and progressive traits.  The assertion by Vekilova and Zubov 

(1972) that this tooth provides a proof of the ‘appearance of modern man in the 

Mousterian’ is possible but, in Liubin’s opinion, not indisputable, in view of the fact 

that the layer in which it was found is transitional, and the bones located within it may 

be as mixed as the stone tools (Liubin, 1989, 70-71).   

 

3.5.3.5 Archaeological materials 

Stone inventory, hearth stains and lenses, food debris.  Evident that at times of 

increased moisture people abandoned the site and parts of the cultural deposits were 

removed by erosion due to water action.  The scraps remaining of the lowest cultural 

horizon with handaxes are evidence of this.  The dark film on the bones from all the 

Mousterian layers was induced by moisture.  The extant materials suggest that the 

most intensive occupation of the cave occurred in Zamyatnin’s Lower Mousterian 

layer (5), although the bones from this horizon were particularly badly preserved. The 

Upper Mousterian layer (3) at the mouth of the cave also produced abundant finds.  

The pattern of distribution of the finds in the Upper Palaeolithic was somewhat 

different, but a number of hearths (up to 25 cm thick) were found here.  In Liubin’s 

view, the hearths were necessary to maintain warmth, but the relatively infrequent 

tools suggest that at this time the cave was visited only rarely and functioned as a 

hunting rather than a dwelling site.   

 

3.5.3.6 Stone industry 

Relatively few finds from Upper Palaeolithic layer 2.  The five Mousterian 

layers produced a total of 3598 finds.  According to Vekilova, the excavations in 

1961-1965 produced the following totals: (3a) 194 (3) 483 (4) 298 (5) 394 (5a) 152.  

Mostly flint, a little schist.  Much denticulate retouch.  The oldest Mousterian layer 

(5a) produced four handaxes and hachereaux.  In general, Vekilova described the 

material as a Denticulate Mousterian.  D.A. Chistyakov, on the basis of his study of 

the materials from the 1937-1938 excavations, generally supported this classification.  

The high proportion of tools (Upper Mousterian 37.9%, Lower Mousterian 39.1%) 

supported the idea that this was a living site at that time and that flint working for the 

most part was conducted outside. Indices for the Upper and Lower Mousterian layers 

were respectively: IL 26.3 and 25.8, Denticulate 30.9 and 25.9, Upper Palaeolithic 

15.6 and 16.6, IR 24.1 and 29.2.    
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3.5.3.7 Chronology and Palaeogeography 

Considering the general position of the cave, as well as the colouring and deep 

weathering of the lower layers (13-15), Muratov and Fridenberg (in Vekilova et al., 

1978) were inclined to date it to the early Pleistocene.  The dating of the oldest level 

is not completely clear due to its eroded nature and the probable displacement of some 

of its constituents.  Nonetheless, in Liubin’s view,  the Acheulean nature of the 

handaxes and their appearance in most cases in ochre-red or ochre-yellow clay does 

support the idea that they pre-date the last glaciation.   

The second packet of deposits (7-12) in the opinion of the same authors 

reflects a regime of increased moisture.  A series of erosional phases is suggested to 

belong to the early last glaciation.  Indeed, in Liubin’s opinion, the four layers 3a, 3, 

5, and 5a, may belong to the first half of the Mousterian period.  The upper boundary 

of this period is fixed by a U/Th date on fallen stalactites from layer (3a) at 35,000 +/- 

2000 BP reported by Cherdyntsev, Kazachevskii, and Kuzmina (1965).  The pollen 

data supports this interpretation, with the indication of the beginning of an arid phase, 

and a lowering of vegetational zones in the area by some 1200-1400 metres.  The 

lower boundary of the period is hypothetical.  But Liubin notes the concentration of 

rubble in the Lower Mousterian layer (5) observed by Zamyatnin at the entrance to 

the cave.  This seems to be an indicator of an early last glaciation interstadial at 

several caves in the Caucasus (Dzhruchula, Kudaro I and III, and others).   

The deposits of layer 2 (exfoliated rock) formed in conditions of dry 

continental climate of the last glacial maximum.  The cave was surrounded by ‘light’ 

coniferous forests and open spaces.  A radiocarbon date is available for the ash lens in 

the middle of the layer of 19,000 +/- 500 BP as reported by Cherdyntsev, Alexeev, 

and Kind (1965).   

 

3.5.3.8 The 2004 sampling strategy in relation to stratigraphy 

The sampling strategy in 2004, and the analysis and numbering of the layers at 

the cave, was carried out with the advice and assistance of Professor V.P. Liubin and 

E.V. Beliaeva.  The layer numbering adopted is that of Zamyatnin (1961), with the 

addition of layer 3a following Panichkina and Vekilova (1962), and not that of 

Vekilova and Grishchenko (1972).  Layer Z was recognised separately in the field.   

 

First version August 2 2004; revised August 12 2005. 
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Figure 3.21. Akhshtyr.  Plan of the excavated part of the cave and section along the 

line Z-Ж, western edge of Zamyatnin’s dig 1937-38. 
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Figure 3.22.  Akhshtyr.  Section along the line A-B, western edge of Vekilova’s dig, 

according to Vekilova and Grishchenko 
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Figure 3.23. Akhshtyr handaxes from layer 7(12) after Chistyakov (1996) 

 
 

 
Figure 3.24. Akhshtyr pollen diagram after Vekilova et al. (1978) 
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Figure 3.25. Akhshtyr, 2004 section with OSL sample positions 
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3.5.4 Kepshinskaya 

 
 Summary by Liubin (1989).  The report quotes Liubin (1968, 1974) and 

Liubin, Burchak-Abramovich, and Klapchuk (1971).  Some further information (and 

illustrations) in Chistyakov (1996).  A ‘through’ gallery cave in the canyon of the 

river Mzymta, in the foothills of the Akhtsu limestone massif, 30 km south of the 

town of Adler in the Sochi region of the Krasnodar district.  At an absolute height of 

250 metres, relative height 70-80 metres, in the present day zone of Kolkhid 

deciduous woods.  As Chistyakov says, the site really consists of two parts, the cave 

itself, and a (roofless) rock shelter to the north-east of it.  The cave is oriented in a 

SW-NE direction.  The land slopes down steeply to the river on the south-east.  The 

main, north-east, entrance to the cave has the form of an arch, 6.5-7 metres wide and 

2.5 metres high. The length of the gallery is 17 metres.  Discovered by V.P. Liubin, 

who carried out a small excavation in 1966-67.  The excavated area is 1.5x2.75 

metres, with a depth of 3.55 metres.  See the attached plan and section (Figure 3.26), 

where the direction north (and the “open” rock shelter) is in the bottom right hand 

corner.   

 
3.5.4.1 Stratigraphy 

 
(1) dark grey loam, with rubble and gravel.  20-60 cm. 

(2) grey lumpy loam, with rubble and gravel.  5-40 cm. 

(3) greenish-grey loam, heavy, compact, viscous, with large blocks of limestone 

in the mid and lower parts.  1.0-1.2 metres. 

(4) alluvial sands and sandy loams.  >2 metres. 

 

Layer 1 is recent, with fragments of pottery.  2 and 4 are sterile.  3 is Mousterian.  The 

metre-thick Mousterian layer was dug in 7 artificial horizons. 

 

The samples taken in 2004 were from layers numbered as in Liubin’s stratigraphic 

diagram. 

 
3.5.4.2 Fauna 

 
 Determined by N.M. Yermolova, I.M. Gromov, N.I. Burchak-Abramovich. 
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Layer 1.  Ursus arctus, Capreolus capreolus, Sus scrofa, Canis sp. 

Layer 3.  Mammals.  Capra caucasica, Ursus spelaeus.  Rodents.  Microtus roberti 

Thom.-gud. Satun., Prometheomys schaposchnikovi Satun., Cricetus sp., 

Mesocricetus sp.  Birds.  Tetraogallus caucasicus Pall., Lyrurus mlokosiewiczi Tacz., 

Pyrrhocorax graculus L.   

 

 The pellets of raptor birds on the present day surface were examined.  The 

bones of rodents found are exclusively those which inhabit wooded, wooded steppe, 

and meadow steppe areas.  Glis glis L., Apodemus agrarius, Pitymys majori Thom., 

Talpa minuta Bl., Sorex. 

 
 
3.5.4.3 Palynology 

 
 Determinations by M.N. Klapchuk.  20 samples.  1-3 Layer 1.  4-6 Layer 2.  7-

14 Layer 3.  15-20 Layer 4.   

 

Layer 4.  Sample 20, at the base. The end of a warm period, indicated by predominant 

AP (79%), the basic components of which are conifers (89%) with some deciduous, 

including oak, hornbeam, and hazel.   

 

Layer 3.  Lower part, samples 14 and 13.  Exclusively coniferous species. 

Layer 3.  Mid part, samples 12-8.  The appearance of deciduous species.   

Layer 3.  Upper part, sample 7.  Deciduous species 14%, including elm, hornbeam, 

lime.  A progressive warming is indicated.  The top of the Mousterian layer however 

was evidently truncated by erosion, and traces of the warm interstadial (?) come to an 

end.  

 

Layers 2 and 1.  Samples 6-1 reflect the end of the last glaciation and the Holocene.  

Sample 6, 93% of the AP is coniferous, so a cold climate is indicated.  Sample 5, 

deciduous species constitute 26% (of the AP?).  Samples 4-1, this rises to 57-79%.   

 

Klapchuk’s pollen diagram is reproduced here as Figure 3.28 (Fig. 19 in Liubin, 

Burchak-Abramovich, and Klapchuk 1971).  For comparison, Klapchuk studied also 
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present day pollen samples from the area, shown here in Figure 3.29 (also Fig. 19 in 

Liubin, Burchak-Abramovich, and Klapchuk (1971).   

 
3.5.4.4 Archaeology 

 
 In layer 3 (essentially at the base) 30 stone artefacts were found, including a 

Mousterian and 2 Levallois points, flakes, a retoucher on a shale pebble, and a 

sandstone slab with traces of working.   

 
3.5.4.5 Chronology and palaeogeography 

 
 Liubin comments that the Mousterian layer seems to belong to the last phase 

of the first cold maximum of the last glaciation.  Pollen spectra indicate the 

predominance of coniferous trees at the beginning of this phase, with some open 

spaces; the fauna includes a majority of birds and animals which presently are 

characteristic of the Alpine and sub-Alpine wooded zones.  Thus, the nearest place 

where Capra caucasica, Prometheomys, Tetraogallus, Pyrrhocorax, and Lyrurus 

currently live is the Great Caucasus ridge and its high spurs.  Tetraogallus and 

Pyrrhocorax live only in the high peaks (1800-3000 m), Prometheomys lives in the 

sub-Alpine meadows of the upper part of the wooded zone at a height not less than 

1500 m, Capra caucasica and Lyrurus descend in winter to the upper limits of the 

woods at a height of around 700-1000 m.  Therefore he concludes that the lowering of 

the boundaries of the vegetation zones in the Sochi area of the Black Sea coast at the 

beginning of the deposition of layer 3 may have been about 1200-1500 metres. 

 

First version 22 June 2004; revised 16 August 2005.   
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Figure 3.26. Kepshinskaya cave (after Liubin 1989). Plan and section.  The shaded 

area on the plan indicates the excavated area 

 
 

 169



3 DSR Sochi Region 

 
Figure 3.27. Kepshinskaya cave, 2004 section with OSL sample positions 
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Figure 3.28.  Kepshinskaya cave pollen sequence (after Liubin et al. 1971, fig. 19).   

Second column on left: general composition.   

Third column on left: deciduous (L) vs. coniferous (R).  

 

 

 

 

 

 
 
 
Figure 3.29.   (Liubin et al. 1971, fig. 19) Pollen frequencies for present soil samples. 

On the left: Diagrammatic representation of vegetation zones and heights.  From 

below, lower mountain – mid mountain – higher mountain – sub-Alpine meadows 

(with elevations).   

Third from the left:  coniferous (L) vs. deciduous (R) (with heights).   
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Appendix 3.1 Pre-sampling site assessment forms (by Burbidge and 

Allsworth-Jones) 

 
Site Navalishinskaya 

 
General Description 
Karst cave on the right hand bank of the river Kudepsta canyon 
- Shiroki Pokos, South of Krasnovol’sk, Sochi Region.   
 
Geographic Description 
East facing, relatively open cave. 100m above valley bottom. 
 
Latitude 43°33.19’N Longtitude 39°55.86’E Altitude 258 m asl 
Bedrock Geology 
Limestone 
 
Archaeology & Quaternary Stratigraphy: 
Excavation History 
Zamyatnin, 1936. Liubin, 1965 – section to be sampled. 
 
Periods/cultures represented 
Middle and Upper Palaeolithic, with hiatus in between, plus younger layers. 
 
Main activities represented 
Occasional occupation 
 
Common artefact types  e.g. Flint, quartzite, hearths/occupation, faunal, human etc. 
Hearths/Ashy layers. “Denticulate” tools (broken by frost action) 
 
Faunal remains 
Cave Bears 
 
Sedimentation types  e.g. Aeolian, fluvial, colluvial, anthropogenic, loessic, sandy 
Anthropogenic (ash), Exfoliation (rubble), Eluviation & Chemical weathering (of 
limestone rubble – links to climate), “Loams” 
 
Approx. depth of stratigraphy 2.5 m 

 
Approx. No. contexts / stratigraphic units 11 (1 late, 1 geological, 3 Upper Pal, 

6 Middle Pal) 
 

Expected age range 50 ka? and younger 
 

Existing chronological control e.g. Typology, Anthropology, Faunal, 14C etc 
Palynology, Typology, Fauna, and implied climate 
 
Artefacts/contexts of particular note 
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Anthropogenic ash horizons through the Middle Palaeolithic, in different climatic 
conditions. 
Also Middle Pal – Upper Pal hiatus. 
 
Archaeological questions to be addressed 
Too few artefacts for examining typological change and links. 
Nature of occupation is predominantly Cave Bear. 
Denticulate tool assemblages – not clear how much produced by Humans, and how 
much by natural (taphonomic) processes 
Erosion at the end of the Middle Palaeolithic – How big? When? Why? 
 
Chronological questions to be addressed 
Middle Palaeolithic occupation dates – ashy layers 
Constrain Middle –Upper Palaeolithic hiatus, and define length? 
 
Regional connections 
Cold to warm transition indicated in pollen – tie in with other sites. 
Dates from ashy layers would indicate usage patterns in a changing climate. 
Erosion at the end of the Middle Palaeolithic… 
 
Importance of the site archaeologically 
Sequence of Middle Palaeolithic deposits covering a range of climatic regimes. 
Eroded implies hiatus to Upper Pal how big? 
 
Importance of the site in terms of the regional chronology 
Palynology: colder to warmer, but this time with a series of occupation layers. 
Hiatus at the end of the Middle Palaeolithic – as at other sites. 
 
Datability of the site 
Poor except for potential of ashy layers. 
 
Contexts on which to focus for sampling 
Middle Palaeolithic ashy layers have good potential and high interest. 
Deposits around the hiatus are less good but interesting. 
 
Completed By Checked By Date 
CIB   
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Site Malaya Vorontsovskaya 
 

General Description 
Karst cave. Horizontal tunnel along fault line. Excavated sections up to 10 m in at 
front. Mousterian & mixed. 
 
Geographic Description 
Right wall of the Vostochnya Khosta canyon (Alek ridge), 54 m above the present 
valley base, 290 m asl. Faces Southeast. 
 
Latitude 43°37.77’N Longtitude 39°54.74’E Altitude 262 m asl 
Bedrock Geology 
Limestone, but note alluvial deposits at base containing shale pebbles. 
 
Archaeology & Quaternary Stratigraphy: 
Excavation History 
Krainov; Soloviev – excavations at entrance, now all gone. 
Liubin; Liubin and Soloviev; Chistyakov – excavations inside  
Correlation difficult between the results of the different excavations 
 
Periods/cultures represented 
Middle Palaeolithic, plus mixed deposits. 
 
Main activities represented 
Cave Bear, but also evidence for long term Human occupation 
 
Common artefact types  e.g. Flint, quartzite, hearths/occupation, faunal, human etc. 
Hearths, Bone debris, Flint, plus 25% non-flint lithics 
 
Faunal remains 
Bone debris indicative of processing for food. 
Cave Bear – relationship between Cave Bear and people. 
Much faunal evidence excavated but not studied. 
 
Sedimentation types  e.g. Aeolian, fluvial, colluvial, anthropogenic, loessic, sandy 
Alluvial, Travertine, Exfoliated rock (much weathered), Anthropogenic (limited), 
Colluvium 
 
Approx. depth of stratigraphy 1.8 m 

 
Approx. No. contexts / stratigraphic units 9: 6 Archaeological: 4 Middle 

Palaeolithic, 2 Upper Pal and later 
 

Expected age range 50 ka??? and younger 
 

Existing chronological control e.g. Typology, Anthropology, Faunal, 14C etc 
Two uncalibrated 14C dates: Layer 1 (U’Pal/Mixed) = 14 ka, Layer 3 (M’Pal) = 36 ka 
– thought to be “a bit too young” 
Basic typological and faunal evidence. 
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Artefacts/contexts of particular note 
Variety of non-flint tools – raw material shortage 
Butchery evidence – in general, no contexts indicated 
Layers Z and 4 = one phase, layers 2 and 3 = other phase: Pollen evidence is confused 
but indicates changes, the sediments are different. 
Hearths within a variety of contexts (not indicated in diagram) 
 
Archaeological questions to be addressed 
Nature of Human occupation: signs of long term occupation, but 95% Cave Bear 
 
Chronological questions to be addressed 
Appear to be many phases of Middle Palaeolithic, but they are unresolved. Therefore, 
separate these chronologically, and perhaps tie the pollen in, at least from one part. 
Find “too young” 14C sampling position an check. 
 
Regional connections 
Tool assemblage doesn’t tie in positively with other sites. 
The palynological record is confused, but it exists – help to tie it in   
 
Importance of the site archaeologically 
Large assemblage (largest in Sochi region). Many workers have used many 
approaches to examine the site, but this has yielded a confused picture. 
- Help to sort this out and integrate it with the rest of the Sochi group 
 
Importance of the site in terms of the regional chronology 
Largest artefact assemblage in Sochi group 

- anchor assemblage chronologically 
- pollen record too 

 
Datability of the site 
Hearths? 
Sediments don’t appear too bad 
 
Contexts on which to focus for sampling 
Opportunistic sampling of hearths. 
Layers 2 & 3 vs. layers Z & 4: at least two phases of Middle Palaeolithic 
 
Completed By Checked By Date 
CIB   
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No Pre-sampling site assessment form was filled in for Akhshtyr, as this site only 
became available whilst in the field. 
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Site Kepshinskaya 
General Description 
Limestone through cave 30 km South(?) of Adler, Sochi, in Krasnodar Region 
Geographic Description 
3.5 m section at the back of a relatively open through-cave in a river canyon. 70-80 m 
above the present valley bottom. 
Latitude 
Base of hill 

c.43°36.75’N Longtitude c.40°02.91’E Altitude c.250 m asl 
at cave 

Bedrock Geology 
Limestone 
Archaeology & Quaternary Stratigraphy: 
Excavation History 
Liubin, 1966-67 
Periods/cultures represented 
Recent prehistory – fragments of pot 
Middle Palaeolithic – (Mousterian) 
Main activities represented 
Small occupation 
Common artefact types  e.g. Flint, quartzite, hearths/occupation, faunal, human 

etc. 
Few artefacts: flint, shale pebble, sandstone slab  
Faunal remains 
Various mammals, birds, rodents – inconclusive of Human activity 
Middle Palaeolithic: Alpine assemblage (1200 - 1500 m higher/colder than at present) 
 
Sedimentation types  e.g. Aeolian, fluvial, colluvial, anthropogenic, loessic, sandy
Alluvial?, Unknown, Exfoliation from roof (odd, Layer 3 clayey) 
Approx. depth of stratigraphy 3.55 m 
Approx. No. contexts / stratigraphic units 4 (2 archaeological horizons) 
Expected age range ~50 ka onwards (recent Mousterian) 
Existing chronological control e.g. Typology, Anthropology, Faunal, 14C etc 
Palynology, and archaeology implied, plus faunal  
 
Artefacts/contexts of particular note 
Context 3: Middle Palaeolithic tool assemblage. The tools are associated with the 
rubble-rich lower part of Layer 3. Layer 3 seals “alluvial” sands, and itself becomes 
finer textured in its upper part: Age constraint by dating the finer material above and 
below? 
Archaeological questions to be addressed 
Only date 
Chronological questions to be addressed 
The site has one archaeological assemblage in one pollen zone within a pollen (and 
hence climatic) sequence. Constrain the age of the archaeological horizon and the 
ages of the pollen zones. 
Regional connections 
Palynological zone correlations 
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Importance of the site archaeologically 
Small assemblage, just part of the general picture, but has a palynological record 
 
Importance of the site in terms of the regional chronology 
Palynology 
 
Datability of the site 
“Alluvial” sands at the base of the sequence appear OK?? 
 
Contexts on which to focus for sampling 
Upper Layer 4 and upper Layer 3, to constrain the lower part of Layer 3, which 
contains the Middle Palaeolithic assemblage. 
 
Completed By Checked By Date 
CIB   
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Appendix 3.2 Luminescence sample forms 
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Site Code: 
Site Name: 
Navalishinskaya 

Date 
 
7/7/04 

Context No 
 
Present cave floor 

Luminescence 
Sample No 
EFD4L016 - 021 

Description of sampling location:  Sketch of surrounding area 
Six modern surface samples taken back 
into cave from the entrance to test 
bleaching. Samples at “6 paces” spacing. 
No. 3 closest to section to be sampled. The 
cave is a tourist attraction, so material is 
brought in on shoes. No.s 5 & 6 sampled in 
the dark, but on the tourist trail through the 
cave. 
 
 
 
 
 
 
 
 
 
 

EFD4L016 Entrance 
EFD4L017 6 paces in 
EFD4L018 12 paces in 
EFD4L019 18 paces in 
EFD4L020 24 paces in 
EFD4L021 30 paces in 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry - - - 
Details:  
N/A 
 
 
 
 
 
 
 
 
Description of Sample:  
Material (including clasts) scraped from surface (no greater than 1 cm depth), and 
placed in screw-top plastic pots. These were then put together into a zip lock bag, this 
into a black bag, and all sealed. 
 
Nature of Dating Problem: 
Bleaching of modern material at different distances into the cave. 
 
 
Completed By Checked By Date 
CIB  7/7/04 
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Site Code: 
Site Name: 
Navalishinskaya 

Date 
 
8/7/04 

Context No 
Whole section: 
Profile samples 

Luminescence 
Sample No 
EFD4L022 - 46 

Description of sampling location:  Sketch of surrounding area 
Small bag sample taken every 5 cm down 
section from areas cleaned by trowel, or 
from behind stones removed immediately 
before sampling each point.  
Depths noted on sample bags are correct, 
but some sample numbers out of sequence. 
Minimal light exposure. 
 
 
 
 
 
 
 
 
 
 

EFD4L022 Layer 1a, 0-5 cm 
EFD4L023 Layer 1a, 5-10 cm 
EFD4L024 Layer 1a, 10-15 cm 
EFD4L025 Layer 1a, 15-20 cm 
EFD4L026 Layer 1a, 20-25 cm 
EFD4L027 Layer 1a, 25-30 cm 
EFD4L028 Layer 3, 30-35 cm 
EFD4L029 Layer 3, 35-40 cm 
EFD4L030 Layer 3, 40-45 cm 
EFD4L031 Layer 3, 45-50 cm 
EFD4L032 Layer 3, 50-55 cm 
EFD4L033 Layer 3, 55-60 cm 
EFD4L034 Layer 3, 60-65 cm 
EFD4L035 Layer 4, 65-70 cm 
EFD4L036 Layer 4, 70-75 cm 
EFD4L037 Layer 4, 75-80 cm 
EFD4L038 Layer 4, 80-85 cm 
EFD4L039 Layer 4, 85-90 cm 
EFD4L040 Layer 4, 90-95 cm 
EFD4L041 Layer 4, 95-100 cm 
EFD4L042 Ashy Layer, 100-105 cm 
EFD4L043 Layer 5, 105-110 cm 
EFD4L044 Layer 5, 110-115 cm 
EFD4L045 Ashy Layer, 115-120 cm 
EFD4L046 Sterile clay, 125-130 cm 
 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry - - - 
Details:  
Any dosimetry to be based on tube samples from the same section. 
 
Description of Sample:  
Small samples (~1g) trowelled out into small zip-lock bags, after cleaning off material 
or removal of stone under space blanket. Zip lock bags placed immediately into black 
bag, doubled and sealed after all samples collected. 
 
Nature of Dating Problem: 
Profile to examine approximate progression of sequence, and dating potential (bleaching 
etc.). Associated with pollen/magnetic susceptibility/particle size sampling profiles. 
 
Completed By Checked By Date 
CIB  8/7/04 
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Site Code: 
Site Name: 
Navalishinskaya 

Date 
 
8/7/04 

Context No 
 
1 

Luminescence 
Sample No 
EFD4L047 

Description of sampling location:  Sketch of surrounding area 
Tube sample from lower part of layer 1: 
lowest Upper Palaeolithic.  
Dark humic loam in limestone rubble.  
Pollen “cold and dry”, but also “abundant 
but poorly preserved”: indicates 
reworking? 
31 cm below datum 
66 cm right from LHS of section 
7 cm above boundary Layer 1 – Layer 3 
 
Sealed by rubble fill from previous 
excavation. 
Seals layer 3 – Uppermost Middle 
Palaeolithic layer. 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G018 ZLB for lab γ + 

ZLB LStn clast 
- 

Details:  
Rainbow MCA, 2” x 2” NaI Probe, 600 s counting time 
Hole Depth = ? cm 
Est. Solid Angle = 4π but??? 
Gamma dose rate = 0.22 ± 0.01 
Limestone sample taken from next to gamma spectrometry sample (ZLB included with 
sample (?)) 
 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ (Note: this was small relative to the lumpiness of the material). Total 
mass as sampled ~ 1 kg. 
 
 
 
Nature of Dating Problem: 
Date for oldest Upper Palaeolithic on site, and constrain Middle – Upper Pal transition. 
Palynology / climate (warm dry) – tie in other sites in the region.  
 
 
 
Completed By Checked By Date 
CIB  8/7/04 
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Site Code: 
Site Name: 
Navalishinskaya 

Date 
 
8/7/04 

Context No 
 
3 (upper) 

Luminescence 
Sample No 
EFD4L048 

Description of sampling location:  Sketch of surrounding area 
Tube sample from upper part of layer 3: 
uppermost Middle Palaeolithic in the 
observed section (since layer 2 was not 
identified).  
Grey-brown humic “loam” in limestone 
rubble. Limestone sample taken from next 
to gamma spectrometry sample. 
Pollen “warmer, relatively dry”, but also 
“abundant but poorly preserved”: indicates 
reworking? 
Sealed by layer 1 – Lowermost Upper 
Palaeolithic 
Seals “ash” at top of / above layer 4 – 
actually little difference apparent in fine 
sediment matrix, but limestone clasts are 
smaller and more horizontally oriented.  

47 cm below datum 
66 cm right from LHS of section 
10 cm below boundary Layer 1 – Layer 3 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G019 ZLB for lab γ + 

ZLB LStn clast 
- 

Details:  
Rainbow MCA, 2”´2” NaI Probe, 600 s counting time 
Hole Depth = ? cm 
Est. Solid Angle = 4π but??? 
Gamma dose rate = 0.25 ± 0.01 
Limestone sample taken from next to gamma spectrometry sample (ZLB included with 
sample (?)) 
 
 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high-
resolution lab γ (Note: this was small relative to the lumpiness of the material). Total 
mass as sampled ~ 1 kg. 
 
 
Nature of Dating Problem: 
Date for youngest Middle Palaeolithic in section, and constrain Middle – Upper Pal 
transition. 
Palynology / climate (warm dry) – tie in other sites in the region.  
 
Completed By Checked By Date 
CIB  8/7/04 
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Site Code: 
Site Name: 
Navalishinskaya 

Date 
 
8/7/04 

Context No 
 
3 (lower) 

Luminescence 
Sample No 
EFD4L049 

Description of sampling location:  Sketch of surrounding area 
Tube sample from lower part of layer 3: 
upper Middle Palaeolithic layer.  
Grey-brown humic “loam” in limestone 
rubble. Limestone sample taken from next 
to gamma spectrometry sample. 
Pollen “warmer, relatively dry”, but also 
“abundant but poorly preserved”: indicates 
reworking? 
Sealed by layer 1 – Lowermost Upper 
Palaeolithic 
Seals “ash” at top of / above layer 4 – 
actually little difference apparent in fine 
sediment matrix, but limestone clasts are 
smaller and more horizontally oriented.  
 

67 cm below datum 
61 cm right from LHS of section 
6 cm above boundary Layer 3 – “Ash” 
above Layer 4 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G020 ZLB for lab γ + 

ZLB LStn clast 
- 

Details:  
Rainbow MCA, 2”´2” NaI Probe, 600 s counting time 
Hole Depth = ? cm 
Est. Solid Angle = 4 π but??? 
Gamma dose rate = 0.25 ± 0.01 
Limestone sample taken from next to gamma spectrometry sample (ZLB included with 
sample (?)) 
Gamma dose rate equal to that from EFD4L048 in upper layer 3. 
 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high-
resolution lab γ (Note: this was small relative to the lumpiness of the material). Total 
mass as sampled ~ 1 kg. 
 
 
Nature of Dating Problem: 
Date for youngest Middle Palaeolithic layer in section, and constrain possible hiatus 
between layers 3 and 4 – equivalent to uppermost “ashy” layer in section diagram. 
Palynology / climate (warm dry) – tie in other sites in the region.  
 
 
Completed By Checked By Date 
CIB  8/7/04 
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Site Code: 
Site Name: 
Navalishinskaya 

Date 
 
8/7/04 

Context No 
 
4 (upper) 

Luminescence 
Sample No 
EFD4L050 

Description of sampling location:  Sketch of surrounding area 
Tube sample from upper part of layer 4: 
Middle Palaeolithic layer below “hiatus”.  
Grey-brown humic “loam” in limestone 
rubble. Lowest part of layer 4 has smaller 
Limestone rubble lying conformably with 
layer 5 and “ashy layer” below. 
Pollen “warmer, moister”, but also 
“abundant but poorly preserved”: indicates 
reworking? 
Sealed by “ash” at base of / below layer 3 – 
actually little difference apparent in fine 
sediment matrix, but limestone clasts are 
smaller and more horizontally oriented.  
Seals layer 5 via ashy layer. Also, the base 
of layer 4 itself is similar to the “ash” at the 
base of layer 3.   

90 cm below datum 
54 cm right from LHS of section 
7 cm below boundary “Ash” above Layer 
4 – Layer 4 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G021 ZLB for lab γ + 

ZLB LStn clast 
- 

Details:  
Rainbow MCA, 2”´2” NaI Probe, 600 s counting time 
Hole Depth = ? cm 
Est. Solid Angle = 4 π but??? 
Gamma dose rate = 0.24 ± 0.01 
Limestone sample taken from next to gamma spectrometry sample (ZLB included with 
sample (?)) 
 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high-
resolution lab γ (Note: this was small relative to the lumpiness of the material). Total 
mass as sampled ~ 1 kg. 
 
 
Nature of Dating Problem: 
Date for youngest Middle Palaeolithic layer in section, and constrain possible hiatus 
between layers 3 and 4 – equivalent to uppermost “ashy” layer in section diagram. 
Palynology / climate (warm moist) – tie in other sites in the region.  
 
 
Completed By Checked By Date 
CIB  8/7/04 
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Site Code: 
Site Name: 
Navalishinskaya 

Date 
 
8/7/04 

Context No 
 
4 (lower) 

Luminescence 
Sample No 
EFD4L051 

Description of sampling location:  Sketch of surrounding area 
Tube sample from lower part of layer 4: 
Middle Palaeolithic layer between “ashes”. 
Grey-brown humic “loam” in limestone 
rubble. Lowest part of layer 4 (just below 
sample) has smaller Limestone rubble lying 
conformably with layer 5 and the “ashy 
layer” between. 
Pollen “warmer, moister”, but also 
“abundant but poorly preserved”: indicates 
reworking? 
Sealed by “ash” at base of / below layer 3 – 
actually little difference apparent in fine 
sediment matrix, but limestone clasts are 
smaller and more horizontally oriented.  
Seals layer 5 via ashy layer. Also, the base 
of layer 4 itself is similar to the “ash” at the 
base of layer 3.   

105 cm below datum 
58 cm right from LHS of section 
 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G022 ZLB for lab γ + 

ZLB LStn clast 
- 

Details:  
Rainbow MCA, 2”´2” NaI Probe, 600 s counting time 
Hole Depth = ? cm 
Est. Solid Angle = 4 π but??? 
Gamma dose rate = 0.22 ± 0.01 
Limestone sample taken from next to gamma spectrometry sample (ZLB included with 
sample (?)) 
 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high-
resolution lab γ (Note: this was small relative to the lumpiness of the material). Total 
mass as sampled ~ 1 kg. 
 
 
Nature of Dating Problem: 
Date for onset of accumulation of layer 4: non-anthropogenic accumulation. 
Palynology / climate (warm moist) – tie in other sites in the region.  
 
 
Completed By Checked By Date 
CIB  8/7/04 
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3 DSR Sochi Region 

 
Site Code: 
Site Name: 
Navalishinskaya 

Date 
 
8/7/04 

Context No 
 
Ash below layer 5 

Luminescence 
Sample No 
EFD4L052 

Description of sampling location:  Sketch of surrounding area 
Tube sample from lowermost black ashy 
layer in LHS of section. 
Pollen cold (“coniferous forests), but also 
“abundant but poorly preserved”: indicates 
reworking? 
 
Sealed by 5: Dark grey-brown humic 
“loam” in limestone rubble. 
Seals limestone bedrock. 
 
118 cm below datum 
24 cm right from LHS of section 
1 or 2 cm below boundary Layer 5 - “Ash” 
above bedrock  

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G023 ZLB for lab γ + 

ZLB LStn clast 
- 

Details:  
Rainbow MCA, 2”´2” NaI Probe, 600 s counting time 
Hole Depth = ? cm 
Est. Solid Angle = 4 π but bedrock 
Gamma dose rate = 0.26 ± 0.01, but next to bedrock with dose rate of 0.070 ± 0.005 
(EFD4G024) 
Limestone sample taken from next to gamma spectrometry sample (ZLB included with 
sample (?)) 
 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high-
resolution lab γ (OK relative to lumpiness of sample, but will not be very representative 
of surroundings further than 5 cm away due to proximity of bedrock). Total mass as 
sampled ~ 1 kg. 
 
 
 
Nature of Dating Problem: 
Date for oldest occupation deposit at site. 
Palynology / climate (cold) – tie in other sites in the region.  
 
 
Completed By Checked By Date 
CIB  8/7/04 
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3 DSR Sochi Region 

 
Site Code: 
Site Name: 
Malaya Vorontsovskaya 

Date 
 
10/7/04 

Context No 
Whole section: 
Profile samples 

Luminescence 
Sample No 
EFD4L053 - 72 

Description of sampling location:  Sketch of surrounding area 
Small bag sample taken every 5 cm down 
section from areas cleaned by trowel, or 
from behind stones removed immediately 
before sampling each point.  
Minimal light exposure. 
 
 
 
 
 
 
 
 
 
 
 
 

EFD4L053 Layer 1, 0-1 cm 
EFD4L054 Layer 1, 5 cm 
EFD4L055 Layer 1a, 10 cm 
EFD4L056 Layer 1a, 15 cm 
EFD4L057 Layer 2 top, 20 cm 
EFD4L058 Layer 2, 25 cm 
EFD4L059 Layer 2 bottom, 30 cm 
EFD4L060 Layer 3 top, 35 cm 
EFD4L061 Layer 3, 40 cm 
EFD4L062 Layer 3, 45 cm 
EFD4L063 Layer 3, 50 cm 
EFD4L064 Layer 3, 55 cm 
EFD4L065 Layer 3, 60 cm 
EFD4L066 Layer 3, 65 cm 
EFD4L067 Layer 3, 70 cm 
EFD4L068 Layer 4 top, 75 cm 
EFD4L069 Layer 4, 80 cm 
EFD4L070 Layer 5 top, 85 cm 
EFD4L071 Layer 5, 90 cm 
EFD4L072 Layer 5, 95 cm 
 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry - - - 
Details:  
Any dosimetry to be based on tube samples from the same section. 
 
 
 
Description of Sample:  
Small samples (~1g) trowelled out into small zip-lock bags, after cleaning off material 
or removal of stone under space blanket. Zip lock bags placed immediately into black 
bag, doubled and sealed after all samples collected. 
 
 
 
Nature of Dating Problem: 
Profile to examine approximate progression of sequence, and dating potential (bleaching 
etc.). Associated with pollen/magnetic susceptibility/particle size sampling profiles. 
 
 
Completed By Checked By Date 
CIB  10/7/04 
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3 DSR Sochi Region 

 
Site Code: 
Site Name: 
Malaya Vorontsovskaya 

Date 
 
10/7/04 

Context No 
Section O – P 
Layer 2 

Luminescence 
Sample No 
EFD4L073 

Description of sampling location:  Sketch of surrounding area 
Tube sample from layer 2. 
Grey (greenish) – brown “loam”. 
Relatively low stone content compared 
with other sites in region. 
Unconformably (?) sealed by (1a) – eroded 
surface? 1a contains archaeological 
material of various ages, from Upper Pal to 
much younger. 
Seals layer 3, but boundary is 
diffuse/uneven – stone assumed to be in top 
of layer 3. 
 
24 cm below datum 
19 cm left from planning line at RHS of 
section 
5 cm below boundary Layer 1a – Layer 2 
7 cm above stone at boundary Layer 2 – 
Layer 3 
  
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G025 ZLB for lab γ  - 
Details:  
Rainbow MCA, 2”´2” NaI Probe, 600 s counting time 
Hole Depth = ? cm 
Est. Solid Angle = 4 π 
Gamma dose rate = 0.36 ± 0.02 
 
 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high-
resolution lab γ. Total mass as sampled ~ 1 kg. 
 
 
Nature of Dating Problem: 
Uppermost Middle Palaeolithic layer at the site:  
Should post-date EFD4L074  
 
 
Completed By Checked By Date 
CIB  10/7/04 
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3 DSR Sochi Region 

 
Site Code: 
Site Name: 
Malaya Vorontsovskaya 

Date 
 
10/7/04 

Context No 
Section O – P 
Layer 3 (upper) 

Luminescence 
Sample No 
EFD4L074 

Description of sampling location:  Sketch of surrounding area 
Tube sample from upper layer 3. 
Grey-brown “loam” with occasional 
limestone. Taken below stone to ensure 
that sample was not from layer 2. 
Sealed by layer 2: Diffuse/uneven 
boundary. Grey (greenish) – brown “loam”. 
Seals layer 4: Darker and has less 
limestone 
 
42.5 cm below datum 
20 cm left from planning line at RHS of 
section 
6 cm below stone at boundary Layer 2 – 
Layer 3 
 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G026 ZLB for lab γ  - 
Details:  
Rainbow MCA, 2”´2” NaI Probe, 600 s counting time 
Hole Depth = ? cm 
Est. Solid Angle = 4 π 
Spectrum lost: Field gamma dose rate = 0.35 ± 0.02 
 
 
 
 
 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg. 
 
 
 
Nature of Dating Problem: 
Constrain age range of layer 3 - thickest Middle Palaeolithic layer at the site:  
Should predate EFD4L073 and post-date EFD4L075  
 
 
Completed By Checked By Date 
CIB  10/7/04 
 

 190



3 DSR Sochi Region 

 
Site Code: 
Site Name: 
Malaya Vorontsovskaya 

 
10/7/04 

Context No 
Section O – P 
Layer 3 (lower) 

Luminescence 
Sample No 
EFD4L075 

Description of sampling location:  Sketch of surrounding area 
Tube sample from lower layer 3. 
Grey-brown “loam” with occasional 
limestone.  
Sealed by layer 2: Diffuse/uneven 
boundary. Grey (greenish) – brown “loam”. 
Seals layer 4: Darker and has less 
limestone 
 
67 cm below datum 
22.5 cm left from planning line at RHS of 
section 
5 cm above boundary Layer 3 – Layer 4 
 
 
 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G027 ZLB for lab γ  - 
Details:  
Rainbow MCA, 2”´2” NaI Probe, 600 s counting time 
Hole Depth = ? cm 
Est. Solid Angle = 4 π 
Gamma dose rate = 0.41 ± 0.02 
Material actually appears to have significantly higher dose rate than upper part of layer 3
 
 
 
 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high-
resolution lab γ. Total mass as sampled ~ 1 kg. 
 
 
 
Nature of Dating Problem: 
Constrain age range of layer 3 - thickest Middle Palaeolithic layer at the site:  
Should predate EFD4L074 and post-date EFD4L076  
 
 
Completed By Checked By Date 
CIB  10/7/04 

Date 
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3 DSR Sochi Region 

 
Site Code: 
Site Name: 
Malaya Vorontsovskaya 

Date 
 
10/7/04 

Context No 
Section O – P 
Layer 4 

Luminescence 
Sample No 
EFD4L076 

Description of sampling location:  Sketch of surrounding area 
Tin sample from layer 4. 
Darker grey-brown “loam” than layer 3 
with less limestone.  
Sealed by layer 3: Grey – brown “loam” 
with limestone.  
Seals layer 4: Alluvial sand and pebbles 
(silt-clay matrix) 
 
77 cm below datum 
19 cm left from planning line at RHS of 
section 
7 cm below boundary Layer 3 – Layer 4 
7 cm above boundary Layer 4 – Layer 5 
 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G028 ZLB for lab γ  - 
Details:  
Rainbow MCA, 2”´2” NaI Probe, 600 s counting time 
Hole Depth = ? cm 
Est. Solid Angle = 4 π 
Gamma dose rate = 0.38 ± 0.02 
 
 
 
 
 
 
Description of Sample:  
3 × 3 × 12.5 cm stainless steel tin in zip lock bag with loose sediment for high-resolution 
lab γ. Total mass as sampled ~ 1 kg. 
Tin knocked in, 2nd tin used to push further into the section. Exposed layer scraped off 
and lid placed. Tin then dug out and 2nd lid placed. Insulation tape around lids and duct 
tape to secure. 
Nature of Dating Problem: 
Date for layer 4: Oldest Middle Palaeolithic layer at the site:  
Thin layer discrete from layer 3, should predate EFD4L075  
 
 
 
Completed By Checked By Date 
CIB  10/7/04 
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3 DSR Sochi Region 

 
Site Code: 
Site Name: 
Malaya Vorontsovskaya 

Date 
 
10/7/04 

Context No 
 
Modern sample 

Luminescence 
Sample No 
EFD4L077 

Description of sampling location:  Sketch of surrounding area 
Surface scraping from ~7m further into the 
cave than the sampled section: Just beyond 
the limit of excavation of Upper 
Palaeolithic material mentioned by Liubin. 
But is it spoil from that excavation? Also, it 
is much darker at this point in the 
cave…Plus much limestone. 
 
 
 
 
 
 
 
  
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry - -  - 
Details:  
- 
 
 
 
 
 
Description of Sample:  
Plastic pot 50 – 100 g + Lstone Clast 
 
 
 
 
 
Nature of Dating Problem: 
Modern sample to examine bleaching of material in cave at present 
 
 
 
 
 
 
Completed By Checked By Date 
CIB  10/7/04 
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3 DSR Sochi Region 

 
Site Code: 
Site Name: 
Malaya Vorontsovskaya 

Date 
 
10/7/04 

Context No 
Modern soil above 
cave 

Luminescence 
Sample No 
EFD4L078 & 79 

Description of sampling location:  Sketch of surrounding area 
Bagged soil; samples from top and bottom 
of forest soil/colluvium. 
Large tube inserted for field gamma 
spectrometry measurement. Samples 
dug/removed from top and bottom of 
material in tube. 
NOT LIGHT PROTECTED. 
 
 
 
 
  
 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G026 -  - 
Details:  
Rainbow MCA, 2”´2” NaI Probe, 600 s counting time 
Hole Depth = 20 cm ~vertical into soil. Limestone fragments stopped further penetration 
of the over cutting tube. 
Est. Solid Angle = 4 π for reading low in hole. 
137Cs peak evident – from forest litter, thus use Ch2 (>1350 keV):  
Gamma dose rate = Natural 0.42 ± 0.02, 137Cs 0.125 ± 0.02 
 
 
Description of Sample:  
Zip lock bags with sediment, primarily for comparison on basis of composition and 
radioactivity. 
Upper appears humic and dark brown. 
Lower appears red-brown, clayey and contains limestone. 
Note: Also, 1 bag forest litter collected outside cave entrance by David – zip locked, no 
sample number. 
 
 
Nature of Dating Problem: 
Comparison of material above and inside cave – composition and radioactivity – NOT 
colluvial bleaching experiment  
 
 
 
Completed By Checked By Date 
CIB  10/7/04 
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3 DSR Sochi Region 

 
Site Code: 
Site Name: 
Akhshtyr 

Date 
 
13/7/04 

Context No 
Whole section: 
Profile samples 

Luminescence 
Sample No 
EFD4L080 - 100 

Description of sampling location:  Sketch of surrounding area 
21 small samples taken every 10 cm down 
section from datum, from areas cleaned by 
trowel, or from behind stones removed 
immediately before sampling each point. 
Excavated into bags in Upper Pal layers 
(5), small tubes used in less stony Middle 
Pal layers (16).  
Minimal light exposure. 
 
 
 
 
 
 
 
 

EFD4L080         0 cm     Layer 2 
EFD4L081       10 cm     Layer 2 
EFD4L082       20 cm     Layer 2 
EFD4L083       30 cm     Layer 2 
EFD4L084       40 cm     Layer 2 
EFD4L085       50 cm     Layer 3a 
EFD4L086       60 cm     Layer 3a 
EFD4L087       70 cm     Layer 3a 
EFD4L088       80 cm     Layer 3 
EFD4L089       90 cm     Layer 3 
EFD4L090     100 cm     Layer 3 
EFD4L091     110 cm     Layer 3-4 hearth 
EFD4L092     120 cm     Layer 4 
EFD4L093     130 cm     Layer 4 
EFD4L094     140 cm     Layer 4 
EFD4L095     150 cm     Layer Z 
EFD4L096     160 cm     Layer 5 
EFD4L097     170 cm     Layer 5 
EFD4L098     180 cm     Layer 6 
EFD4L099     190 cm     Layer 7 
EFD4L100     200 cm     Layer 7 
 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry - - - 
Details:  
Any dosimetry to be based on tube / tin samples from the same section. 
 
 
Description of Sample:  
Layer 2 (stony): Small samples (~1g) trowelled out into small zip-lock bags, after 
cleaning off material or removal of stone under space blanket. Zip lock bags placed 
immediately into black bag, doubled and sealed after all samples collected. 
Below Layer 2: Less stony – 1 cm diameter x 2 cm length tubes. Black insulting tape 
around tubes upon excavation, labelled with duct tape and black bagged together.  
 
 
Nature of Dating Problem: 
Define progression of sequence 
 
 
Completed By Checked By Date 
CIB  14/7/04 
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3 DSR Sochi Region 

 
Site Code: 
Site Name: 
Akhshtyr 

Date 
 
13/7/04 

Context No 
 
Layer 2 

Luminescence 
Sample No 
EFD4L101 

Description of sampling location:  Sketch of surrounding area 
Tube sample from layer 2. Lowermost 
Upper Palaeolithic layer, brown loam with 
lots of limestone rubble. 
Sealed by: Layers above 2 had been 
removed by previous excavation. 
Seals: Layer 3a - Fine red-brown sediment 
with little stone – Middle Palaeolithic. 
Note: lowermost ~10 cm of Layer 2 has 
red-brown fine sediment similar to Layer 
3a, but retains large amounts of limestone 
rubble. 
 
37 cm below datum 
70 cm left from cave wall 
20 cm above boundary Layer 2 – Layer 3a 
10 cm above change to redder fines in 
Layer 2  
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G035 ZLB for lab γ  - 
Details:  
Rainbow MCA, 2”´2” NaI Probe, 600 s counting time 
Hole Depth = 13 cm 
Est. Solid Angle = 4 π 
Gamma dose rate = 0.28 ± 0.02 
 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high-
resolution lab γ and (separately bagged) limestone clast sample. Total mass as sampled 
~ 1 kg. 
 
 
Nature of Dating Problem: 
Date for oldest Upper Palaeolithic layer at the site, which will also constrain the Middle 
Pal sequence. Age (derived from 14C?) of 19 ± 5 ka given in pollen diagram, which 
indicates OIS2.  
Sequence of Pollen and Magnetic Susceptibility (high in Upper Pal)   
Should postdate EFD4L102  
 
Completed By Checked By Date 
CIB  14/7/04 
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3 DSR Sochi Region 

 
Site Code: 
Site Name: 
Akhshtyr 

Date 
 
13/7/04 

Context No 
 
Layer 3a 

Luminescence 
Sample No 
EFD4L102 

Description of sampling location:  Sketch of surrounding area 
Tin sample from Layer 3a. Uppermost 
Middle Palaeolithic layer, red-brown silty 
clay. 
Sealed by: Layer 2 - Upper Palaeolithic 
layer - brown loam with lots of limestone 
rubble. 
Seals: Layer 3 – Similar to 3a but more 
sandy. 
 
67 cm below datum 
105 cm left from cave wall 
10 cm below boundary Layer 2 – Layer 3a 
20 cm above boundary Layer 3a – Layer 3 
  

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G036 ZLB for lab γ  - 
Details:  
Rainbow MCA, 2”´2” NaI Probe, 600 s counting time 
Hole Depth = 14 cm 
Est. Solid Angle = 4 π 
Gamma dose rate = 0.76 ± 0.04 
DR much higher than above ⇒ Clay / Loess? 
 
 
 
Description of Sample:  
3 × 3 × 12.5 cm stainless steel tin in zip lock bag with loose sediment for high-resolution 
lab γ. Total mass as sampled ~ 1 kg. 
Tin knocked in, 2nd tin used to push further into the section. Insulation tape around lids 
and duct tape to secure. Surfaces exposed to light before is placed – remove. 
 
Nature of Dating Problem: 
Date for youngest Middle Pal on site. U Series on fallen stalactite gives age of 35 ka, but 
with ± 2 ka errors. The deposit should predate the 19 ka age from Layer 2, and a late 
OIS 3 age was allocated on the basis of pollen etc. 
Discussions on site indicate some evidence of a mixed archaeological assemblage in 
Layer 3a (presumably mixed Upper and Middle Pal), but it apparently includes human 
remains and may thus be important. 
 
Completed By Checked By Date 
CIB  14/7/04 
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3 DSR Sochi Region 

Site Code: 
Site Name: 
Akhshtyr 

Date 
 
13/7/04 

Context No 
 
Layer 3 

Luminescence 
Sample No 
EFD4L103 

Description of sampling location:  Sketch of surrounding area 
Tin sample from Layer 3. Lower in 
uppermost Middle Palaeolithic layer, below 
evidence for mixing - red-brown silty clay 
(more sandy than Layer 3a). 
Sealed by: Layer 2 - Upper Palaeolithic 
layer - brown loam with lots of limestone 
rubble. 
Seals: Layer 4 – Grey clay with ashy 
hearths in upper part. 
 
99 cm below datum 
103 cm left from cave wall 
10 cm below boundary Layer 3a – Layer 3 
15 cm above boundary Layer 3 – Layer 4 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G037 ZLB for lab γ  - 
Details:  
Rainbow MCA, 2”´2” NaI Probe, 600 s counting time 
Hole Depth = 12 cm 
Est. Solid Angle = 4 π 
Gamma dose rate = 0.75 ± 0.04 
DR much higher than Layer 2 ⇒ Clay / Loess? 
 
 
 
Description of Sample:  
3 × 3 × 12.5 cm stainless steel tin in zip lock bag with loose sediment for high-resolution 
lab γ. Total mass as sampled ~ 1 kg. 
Tin knocked in, 2nd tin used to push further into the section. Outer surface scraped off as 
lid placed, but inner surface exposed to light before lid placed – tin distorted on insertion 
– remove. Insulation tape around lids and duct tape to secure.  
 
 
Nature of Dating Problem: 
More solid date for youngest Middle Pal on site, without mixing effects. The deposit 
should predate the 19 ka age from Layer 2, and a late OIS 3 age was allocated on the 
basis of pollen etc. Constrain age of “mixed” horizon. 
 
 
 
Completed By Checked By Date 
CIB  14/7/04 
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3 DSR Sochi Region 

 
Site Code: 
Site Name: 
Akhshtyr 

Date 
 
13/7/04 

Context No 
 
Layer 5 

Luminescence 
Sample No 
EFD4L104 

Description of sampling location:  Sketch of surrounding area 
Tin sample from Layer 5. Lowermost 
Middle Palaeolithic layer - grey clay. 
Sealed by: Layer Z – red clay. 
Seals: Layer 6 – red clay. 
 
172 cm below datum 
78 cm left from cave wall 
 
 
 
 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G038 ZLB for lab γ  - 
Details:  
Rainbow MCA, 2”´2” NaI Probe, 600 s counting time 
Hole Depth = ? cm 
Est. Solid Angle = 4 π 
Gamma dose rate = 0.89 ± 0.04 
DR much higher than Layer 2 ⇒ Clay / Loess?, also somewhat higher than Layer 3 ⇒ 
different composition of clay??? 
 
 
 
Description of Sample:  
3 × 3 × 12.5 cm stainless steel tin in zip lock bag with loose sediment for high-resolution 
lab γ. Total mass as sampled ~ 1 kg. 
Tin knocked in, 2nd tin used to push further into the section. Outer surface scraped off as 
lid placed, but inner surface exposed to light before lid placed – tin distorted on insertion 
– remove. Insulation tape around lids and duct tape to secure.  
 
 
Nature of Dating Problem: 
Date for oldest Middle Palaeolithic layer, to indicate age range of occupation 
possibilities. Date of 112 ± 22 ka (Levkovskaya, pers. comm.), and ascribed to OIS 5 on 
the basis of pollen etc. 
Note: possibilities of re-deposition 
D.W.S. thinks: series of erosion and deposition,  
E.V.B. thinks: re-deposition such that Layer Z = Layer 6, and Layer 4 = Layer 5. 
 
Completed By Checked By Date 
CIB  14/7/04 
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3 DSR Sochi Region 

 
Site Code: 
Site Name: 
Kepshinskaya 

Date 
 
14/7/04 

Context No 
 
Modern sample 

Luminescence 
Sample No 
EFD4L105 

Description of sampling location:  Sketch of surrounding area 
Surface scraping of colluvium from just 
into the cave proper, next to the section to 
be sampled. 
Animal (goat?) tracks evident in area of 
sampling – bioturbation! 
Bagged with adjacent clasts. 
 
 
 
 
 
 
  
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry - -  - 
Details:  
- 
 
 
 
 
 
Description of Sample:  
Plastic pot 5 cm x 5 cm diameter, plus zip lock bag of limestone clasts. Total ~ 500 g 
 
 
 
 
 
Nature of Dating Problem: 
Test bleaching of modern material & presence of minerals from limestone. Second 
opening in cave results in through-colluviation – this would not have been present for 
much of the archaeological record. However, the presence of animal tracks gives a 
“natural” context. 
 
 
 
 
 
Completed By Checked By Date 
CIB  14/7/04 
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3 DSR Sochi Region 

 
Site Code: 
Site Name: 
Kepshinskaya 

Date 
 
15/7/04 

Context No 
Whole section: 
Profile samples 

Luminescence 
Sample No 
EFD4L106 - 120 

Description of sampling location:  Sketch of surrounding area 
15 small tube samples taken every 10 cm 
down section from datum, from areas 
cleaned by trowel, or from behind stones 
removed immediately before sampling each 
point. 
Minimal light exposure. 
Dog leg through rocky section to include 
the lower part of layer 3, in which had been 
found the artefacts. 
 
 
 
 
 
 
 

EFD4L106         0 cm     Layer 3 
EFD4L107       10 cm     Layer 3 
EFD4L108       20 cm     Layer 3 
EFD4L109       30 cm     Layer 3 
EFD4L110       40 cm     Layer 3 
EFD4L111       50 cm     Layer 3 
EFD4L112       60 cm     Layer 3 
EFD4L113       70 cm     Layer 3 
EFD4L114       80 cm     Layer 3 
EFD4L115       90 cm     Layer 3 
EFD4L116     100 cm     Layer 3 
EFD4L117     110 cm     Layer 4 
EFD4L118     120 cm     Layer 4 
EFD4L119     130 cm     Layer 4 
EFD4L120     140 cm     Layer 4 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry - - - 
Details:  
Any dosimetry to be based on tube / tin samples from the same section. 
 
 
 
 
 
 
 
 
Description of Sample:  
1 cm diameter x 2 cm length tubes. Black insulting tape around tubes upon excavation, 
labelled with duct tape and black bagged together.  
 
 
 
Nature of Dating Problem: 
Identify progression / discontinuities in sequence – assess value of dating. 
Potentially to define ages relative to tube/tin samples. 
 
 
 
Completed By Checked By Date 
CIB  15/7/04 
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3 DSR Sochi Region 

 
Site Code: 
Site Name: 
Kepshinskaya 

Date 
 
15/7/04 

Context No 
 
Layer 3 (upper) 

Luminescence 
Sample No 
EFD4L121 

Description of sampling location:  Sketch of surrounding area 
Tube sample from the upper part of layer 3, 
away from boundaries and stones. 
Yellowish brown silty clay. 
Sealed by: Layers 1 & 2, loose reddish 
clay-loam with limestone. 
Seals: Layer 4 – Yellow / greenish brown 
sandy silt 
 
25 cm below datum 
42 cm left from RHS of section 
17 cm above large limestone clast in lower 
layer 3 
 
 
  
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G045 ZLB for lab γ  - 
Details:  
Rainbow MCA, 2”´2” NaI Probe, 600 s counting time 
Hole Depth = 18 cm 
Est. Solid Angle = 4 π 
Gamma dose rate = 0.69 ± 0.04 (fairly high = hottish clay) 
 
 
 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg. 
 
 
 
Nature of Dating Problem: 
Provide date for upper part of Mousterian – ties in pollen data. Constrain age of tool 
assemblage found lower in layer 3 amongst rocks. Layer 3 = “floating OI stage” – 
identify which one. Note: apparent unconformity at top of Layer 3 means that dates 
cannot indicate whole age range of Mousterian at Kepshinskaya. 
   
 
Completed By Checked By Date 
CIB  14/7/04 
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3 DSR Sochi Region 

 
Site Code: 
Site Name: 
Kepshinskaya 

Date 
 
15/7/04 

Context No 
 
Layer 3 (lower) 

Luminescence 
Sample No 
EFD4L122 

Description of sampling location:  Sketch of surrounding area 
Tube sample from the lower part of Layer 
3, associated with tools etc.  
Yellowish brown silty clay - as for upper 
Layer 3, but many limestone clasts large 
and small (< 40 cm). 
Sealed by: Layers 1 & 2, loose reddish 
clay-loam with limestone. 
Seals: Layer 4 – Yellow / greenish brown 
sandy silt 
 
94 cm below datum 
18 cm left from RHS of section 
15 cm above boundary with Layer 4 
8 cm below large limestone boulder in 
lower layer 3 
 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G046 ZLB for lab γ  - 
Details:  
Rainbow MCA, 2”´2” NaI Probe, 600 s counting time 
Hole Depth = 13 cm 
Est. Solid Angle = 4 π 
Gamma dose rate = 0.39 ± 0.02 
DR much lower than EFD4G045 above – similar fine material but reduced solely 
because of more limestone? 
 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg. 
 
 
 
Nature of Dating Problem: 
Date for lower part of Mousterian layer containing tools, below large rocks. Tie in 
pollen, provide upper age for Mousterian at Kepshinskaya.   
 
 
 
Completed By Checked By Date 
CIB  15/7/04 
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3 DSR Sochi Region 

Appendix 3.3 Field gamma spectrometry forms 

Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G018.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Navalishinskaya Measurement 
Date 08/07/04 

Context 1 Spectrum No. 6 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 (1432 keV) 
Ch. Width (eV) 3  
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 6496 6511 1298  
Count Rate (cps) 10.82 10.85 2.16  
Dose Rate (mGy/a) 0.21 0.211 0.230 0.226 
Error 0.003 0.01 0.01 0.01 
Mean Dose Rate (mGy/a) 0.22 
Location and geometry  
Geometry: ~ π at surface of section, 
Hole depth =  cm 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

4π but??? 4π Gamma dose rate 
(mGy/a) 

0.22 ± 0.01 

 
TL Samples  Date 08/07/04 

EFD4L047  Completed By CIB 
  Checked By  
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3 DSR Sochi Region 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G019.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Navalishinskaya Measurement 
Date 08/07/04 

Context 3 (Upper) Spectrum No. 5 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 (1521 keV) 
Ch. Width (eV) 3  
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 7502 7370 1464  
Count Rate (cps) 12.5 12.28 2.44  
Dose Rate (mGy/a) 0.243 0.24 0.26 0.255 
Error 0.003 0.01 0.014 0.01 
Mean Dose Rate (mGy/a) 0.252 
Location and geometry  
Geometry: ~ π at surface of section, 
Hole depth =  cm 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

4π 4π Gamma dose rate 
(mGy/a) 

0.25 ± 0.01 

 
TL Samples  Date 08/07/04 

EFD4L048  Completed By CIB 
  Checked By  
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3 DSR Sochi Region 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G020.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Navalishinskaya Measurement 
Date 08/07/04 

Context 3 (Lower) Spectrum No. 4 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 (1430 keV) 
Ch. Width (eV) 3  
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 7412 7421 1445  
Count Rate (cps) 12.35 12.37 2.41  
Dose Rate (mGy/a) 0.24 0.241 0.256 0.253 
Error 0.003 0.012 0.014 0.012 
Mean Dose Rate (mGy/a) 0.25 
Location and geometry  
Geometry: ~ π at surface of section, 
Hole depth =  cm 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

4π 4π Gamma dose rate 
(mGy/a) 

0.25 ± 0.01 

 
TL Samples  Date 08/07/04 

EFD4L049  Completed By CIB 
  Checked By  
 

 206



3 DSR Sochi Region 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G021.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Navalishinskaya Measurement 
Date 08/07/04 

Context 4 (Upper - Mid) Spectrum No. 3 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 (1432 keV) 
Ch. Width (eV) 3  
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 6876 6999 1387  
Count Rate (cps) 11.46 11.67 2.31  
Dose Rate (mGy/a) 0.22 0.227 0.246 0.240 
Error 0.003 0.012 0.013 0.012 
Mean Dose Rate (mGy/a) 0.238 
Location and geometry  
Geometry: ~ π at surface of section, 
Hole depth =  cm 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

4π 4π Gamma dose rate 
(mGy/a) 

0.24 ± 0.01 

 
TL Samples  Date 08/07/04 

EFD4L050  Completed By CIB 
  Checked By  
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3 DSR Sochi Region 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G022.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Navalishinskaya Measurement 
Date 08/07/04 

Context 4 (Lower) Spectrum No. 2 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 492    (1480 keV) 
Ch. Width (eV) 3  
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 6588 6636 1292  
Count Rate (cps) 10.98 11.06 2.15  
Dose Rate (mGy/a) 0.214 0.216 0.229 0.227 
Error 0.003 0.011 0.013 0.011 
Mean Dose Rate (mGy/a) 0.224 
Location and geometry  
Geometry: ~ π at surface of section, 
Hole depth =  cm 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

4π 4π Gamma dose rate 
(mGy/a) 

0.22 ± 0.01 

 
TL Samples  Date 08/07/04 

EFD4L051  Completed By CIB 
  Checked By  
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3 DSR Sochi Region 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G023.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Navalishinskaya Measurement 
Date 08/07/04 

Context 5 (Lowest ashy layer) Spectrum No. 1 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 480    (1426 keV) 
Ch. Width (eV) 3  
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 7316 7551 1540  
Count Rate (cps) 12.19 12.59 2.57  
Dose Rate (mGy/a) 0.237 0.245 0.273 0.255 
Error 0.003 0.013 0.015 0.013 
Mean Dose Rate (mGy/a) 0.255 
Location and geometry  
Geometry: ~ π at surface of section, 
Hole depth =  cm 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

4π 4π Gamma dose rate 
(mGy/a) 

0.26 ± 0.01 

 
TL Samples  Date 08/07/04 

EFD4L052  Completed By CIB 
  Checked By  
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3 DSR Sochi Region 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G024.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Navalishinskaya Measurement 
Date 08/07/04 

Context Limestone: hole in cave wall 
near to section Spectrum No. 7 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 480    (1512 keV) 
Ch. Width (eV) 3  
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 2187 2156 366  
Count Rate (cps) 3.645 3.59 0.61  
Dose Rate (mGy/a) 0.071 0.07 0.065 0.076 
Error 0.001 0.004 0.005 0.004 
Mean Dose Rate (mGy/a) 0.07 
Location and geometry  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

4π 4π Gamma dose rate 
(mGy/a) 

0.070 ± 0.005 

 
TL Samples  Date 08/07/04 

-  Completed By CIB 
  Checked By  
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3 DSR Sochi Region 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G025.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Malaya Vorontsovskaya Measurement 
Date 10/07/04 

Context 2 Spectrum No. 1 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 489    (1467 keV) 
Ch. Width (eV) 3  
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 10413 10530 2163  
Count Rate (cps) 17.36 17.55 3.61  
Dose Rate (mGy/a) 0.34 0.34 0.38 0.36 
Error 0.02 0.01 0.02 0.01 
Mean Dose Rate (mGy/a) 0.36 
Location and geometry  
Geometry: ~3.8 π at surface of section, 
Hole depth =  cm 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

4π 4π Gamma dose rate 
(mGy/a) 

0.36 ± 0.02 

 
TL Samples  Date 10/07/04 

EFD4L073  Completed By CIB 
  Checked By  
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3 DSR Sochi Region 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G026.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Malaya Vorontsovskaya Measurement 
Date 10/07/04 

Context 3 (Upper) Spectrum No. 2 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 486    (1455 keV) 
Ch. Width (eV) 3 Spectrum inadvertently overwritten 
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 10823    
Count Rate (cps) 18.04    
Dose Rate (mGy/a) 0.352    
Error 0.02    
Mean Dose Rate (mGy/a) 0.352 
Location and geometry  
Geometry: ~3.8 π at surface of section, 
Hole depth =  cm 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

4π 4π Gamma dose rate 
(mGy/a) 

0.35 ± 0.02 

 
TL Samples  Date 10/07/04 

EFD4L074  Completed By CIB 
  Checked By  
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3 DSR Sochi Region 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G027.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Malaya Vorontsovskaya Measurement 
Date 10/07/04 

Context 3 (Lower) Spectrum No. 3 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 503    (1509 keV) 
Ch. Width (eV) 3  
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 12232 12111 2408  
Count Rate (cps) 20.34 20.19 4.01  
Dose Rate (mGy/a) 0.397 0.39 0.43 0.41 
Error 0.02 0.01 0.02 0.01 
Mean Dose Rate (mGy/a) 0.41 
Location and geometry  
Geometry: ~3.8 π at surface of section, 
Hole depth =  cm 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

4π 4π Gamma dose rate 
(mGy/a) 

0.41 ± 0.02 

 
TL Samples  Date 10/07/04 

EFD4L075  Completed By CIB 
  Checked By  
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3 DSR Sochi Region 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G028.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Malaya Vorontsovskaya Measurement 
Date 10/07/04 

Context 4 Spectrum No. 4 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 499    (1450 keV) 
Ch. Width (eV) 3  
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 11142 11113 2276  
Count Rate (cps) 18.57 18.52 3.79  
Dose Rate (mGy/a) 0.362 0.36 0.40 0.38 
Error 0.03 0.02 0.02 0.02 
Mean Dose Rate (mGy/a) 0.38 
Location and geometry  
Geometry: ~3.8 π at surface of section, 
Hole depth =  cm 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

4π 4π Gamma dose rate 
(mGy/a) 

0.38 ± 0.02 

 
TL Samples  Date 10/07/04 

EFD4L076  Completed By CIB 
  Checked By  
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3 DSR Sochi Region 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G029.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Malaya Vorontsovskaya Measurement 
Date 10/07/04 

Context Limestone grotto close to 
cave entrance Spectrum No. 5 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 504    (1476 keV) 
Ch. Width (eV) 3  
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 2423 2386 388  
Count Rate (cps) 4.03 3.98 0.75  
Dose Rate (mGy/a) 0.079 0.08 0.07 0.086 
Error  0.004 0.005 0.004 
Mean Dose Rate (mGy/a) 0.08 
Location and geometry  
Geometry: ~ π at surface of section, 
Hole depth =  cm 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

3.8π 4π Gamma dose rate 
(mGy/a) 

0.08 ± 0.01 

 
TL Samples  Date 10/07/04 

-  Completed By CIB 
  Checked By  
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3 DSR Sochi Region 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G026.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Malaya Vorontsovskaya Measurement 
Date 10/07/04 

Context Soil on hillside above cave Spectrum No. 6 

 
 Analysis (Package = Rainbow3) 
40K in Ch. 487 486 (1458 keV) 
Ch. Width (eV) 3 3.0082 
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 16482 16601 2362  
Count Rate (cps) 27.47 27.67 3.94  
Dose Rate (mGy/a) 0.53 0.54 0.42 0.55 
Error  0.03 0.02 0.03 
Mean Dose Rate (mGy/a) 0.50, but Natural = 0.42, 137Cs = 0.125 
Location and geometry  
Geometry: ~ 2π at surface, 
Hole depth =  20 cm 
 
Liubin has described how the cave sediments at Malaya Vorontsovskaya may derive 
from the soils above the cave, by being worked down into the caves through cracks in 
the limestone. If it is the same material it may have a similar dose rate.  
 

137Cs is clearly present near the modern surface, so use Channel 2 for the natural dose 
rate. Also, any very rapid transport would result in a 137Cs signal from sediments inside 
the cave too. 
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

4 π 4π Gamma dose rate 
(mGy/a) 

Natural 0.42 ± 0.02 
137Cs 0.125 ± 0.02 

Field 

 
TL Samples  Date 10/07/04 

EFD4L078  Completed By CIB 
EFD4L079  Checked By  
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3 DSR Sochi Region 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G030.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Malaya Vorontsovskaya Measurement 
Date 10?/07/04 

Context Path in forest near cave Spectrum No. 7? 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 497 (1491 keV) 
Ch. Width (eV) 3 2.942 
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 11378 11219 889  
Count Rate (cps) 18.96 18.69 1.48  
Dose Rate (mGy/a) 0.37 0.34 0.158 0.335 
Error  0.01 0.02 0.01 
Mean Dose Rate (mGy/a) 0.28, but Natural = 0.16, 137Cs = 0.19 
Location and geometry  
Geometry: ~ 2π at surface, 
Hole depth =  0 cm 
 

137Cs is clearly present at the modern surface, so use Channel 2 for the natural dose rate. 
 
On path with forest litter, ~ 10 m below level of cave floor, showing evidence of 137Cs 
in modern organic layers. 
 
 
 
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

2π 4π Gamma dose rate 
(mGy/a) 

Natural 0.32 ± 0.04 
137Cs 0.38 ± 0.04 

 
TL Samples  Date 10/07/04 

-  Completed By CIB 
  Checked By  
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3 DSR Sochi Region 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G031.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Malaya Vorontsovskaya Measurement 
Date 10/07/04 

Context By car park Spectrum No. 8? 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 480 (1440 keV) 
Ch. Width (eV) 3  
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts  6409 847  
Count Rate (cps)  10.68 9.41  
Dose Rate (mGy/a)  0.21 0.15 0.21 
Error  0.01 0.01 0.01 
Mean Dose Rate (mGy/a) 0.19, but Natural = 0.15, 137Cs = 0.06 
Location and geometry  
Geometry: ~ 2π at surface, 
Hole depth =  0 cm 
 

137Cs is present at the modern surface, so use Channel 2 for the natural dose rate.  
 
Next to car park, also showing (non deeply buried) 137Cs. 
 
 
 
 
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

2π 4π Gamma dose rate 
(mGy/a) 

Natural 0.30 ± 0.02 
137Cs 0.12 ± 0.02 

 
TL Samples  Date 10/07/04 

-  Completed By CIB 
  Checked By  
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3 DSR Sochi Region 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G032.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Akhstyr Measurement 
Date 11/07/04 

Context Modern surface inside cave, 
close to wall Spectrum No. 1 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 475 (1425 keV) 
Ch. Width (eV) 3  
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 4488 4662 865  
Count Rate (cps) ~7.5 7.77 1.44  
Dose Rate (mGy/a) ~0.15 0.15 0.15 0.16 
Error  0.01 0.01 0.01 
Mean Dose Rate (mGy/a) 0.15 
Location and geometry  
Geometry: ~ 2π floor, 4π including walls. 
Hole depth =  0 cm 
 

Halfway down cave – well inside 
 
Limestone gravel (on clayey substrate) – material used to stabilise surface for tourist 
path 
 
No 137Cs 
 
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

4π inc. 
walls 

4π Gamma dose rate 
(mGy/a) 

0.15 ± 0.01  
 

 
TL Samples  Date 11/07/04 

-  Completed By CIB 
  Checked By  
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3 DSR Sochi Region 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G033.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Akhshtyr Measurement 
Date 11/07/04 

Context Mud piled at very end of 
cave Spectrum No. 2 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 482 (1483 keV) 
Ch. Width (eV) 3  
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 4426 4548 889  
Count Rate (cps) ~7.5 7.58 1.48  
Dose Rate (mGy/a) ~0.15 0.15 0.16 0.16 
Error  0.01 0.01 0.01 
Mean Dose Rate (mGy/a) 0.16 
Location and geometry  
Geometry: ~ 1π mud, 4π including walls. 
Hole depth =  0 cm 
 

Very rear of cave – large grotto, on mud pile that may have washed in or may have been 
made so that people could climb up into the grotto. 
 
No 137Cs, peak in Ch 609 is 214Bi 
 
 
 
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

4π inc. 
walls 

4π Gamma dose rate 
(mGy/a) 

0.16 ± 0.01  
 

 
TL Samples  Date 11/07/04 

-  Completed By CIB 
  Checked By  
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3 DSR Sochi Region 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G034.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Akhshtyr Measurement 
Date 11/07/04 

Context Outside entrance to cave Spectrum No. 3 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 496 (1488 keV) 
Ch. Width (eV) 3  
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 8847 8861 1232  
Count Rate (cps) ~14 14.8 2.05  
Dose Rate (mGy/a) ~0.28 0.29 0.22 0.29 
Error  0.01 0.01 0.01 
Mean Dose Rate (mGy/a) 0.267 but Natural = 0.22, 137Cs = 0.07 
Location and geometry  
Geometry: ~ 2π surface, ~3π cave & cliff behind. 
Hole depth =  0 cm 
 

Outside entrance of cave, close to gorge edge dropping down to river. 
 
137Cs is present at the modern surface, so use Channel 2 for the natural dose rate. 
 
 
 
 
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

~3π 4π Gamma dose rate 
(mGy/a) 

Natural 0.33 ± 0.02 
137Cs 0.14 ± 0.02 

 
TL Samples  Date 11/07/04 

-  Completed By CIB 
  Checked By  
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3 DSR Sochi Region 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G035.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Akhshtyr Measurement 
Date 13/07/04 

Context 2 Spectrum No. 1 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 492 (1476 keV) 
Ch. Width (eV) 3  
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 8237 8300 1609  
Count Rate (cps) 13.7 13.8 2.68  
Dose Rate (mGy/a) 0.27 0.27 0.29 0.28 
Error  0.014 0.015 0.014 
Mean Dose Rate (mGy/a) 0.28 
Location and geometry  
Geometry: ~3.5 π at surface of section, plus cave =~3.9 π 
Hole depth =  13 cm 
 

DR ~ 2 x 2 π DR from inside cave 
& see TL sample form 
 
 
 
 
 
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

4π 4π Gamma dose rate 
(mGy/a) 

0.28 ± 0.02  
 

 
TL Samples  Date 13/07/04 

EFD4L101  Completed By CIB 
  Checked By  
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3 DSR Sochi Region 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G036.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Akhshtyr Measurement 
Date 13/07/04 

Context 3a Spectrum No. 2 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 486 (1444 keV) 
Ch. Width (eV) 3  
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 21838 22262 4482  
Count Rate (cps) 36.4 37.1 7.47  
Dose Rate (mGy/a) 0.71 0.72 0.80 0.77 
Error  0.04 0.04 0.04 
Mean Dose Rate (mGy/a) 0.76 
Location and geometry  
Geometry: ~3.5 π at surface of section, plus cave =~3.8 π 
Hole depth =  14 cm 
 
& see TL sample form 
 
DR much higher than above ⇒ Clay / Loess? 
Spectrum appears balanced, but >450 lower than >1350 ⇒ greater proportion of Th? 
Energy range effects due to proximity of Layer 2 (with low dose rate)? 
 
 
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

4π 4π Gamma dose rate 
(mGy/a) 

0.76 ± 0.04  
 

 
TL Samples  Date 13/07/04 

EFD4L102  Completed By CIB 
  Checked By  
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3 DSR Sochi Region 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G037.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Akhshtyr Measurement 
Date 13/07/04 

Context 3 Spectrum No. 3 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 506 (1522 keV) 
Ch. Width (eV) 

600 Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 22701 22340 4288  
Count Rate (cps) 37.8 37.2 7.14  

0.74 0.73 0.76 0.76 
Error  0.04 0.04 0.04 
Mean Dose Rate (mGy/a) 0.75 
Location and geometry  
Geometry: ~3.8 π at surface of section, plus cave =~4 π 
Hole depth =  12 cm 
 

 

 

& see TL sample form 
 
 
 
 
 
 
 
 

 

 
 
 
Estimated solid 
angle (π Rad.) 

4π 4π Gamma dose rate 
(mGy/a) 

0.75 ± 0.04  
 

3  
Count 
Time(s) 

Ch1 
(>450KeV) 

Dose Rate (mGy/a) 

 
TL Samples  Date 13/07/04 

EFD4L103  Completed By CIB 
  Checked By  
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3 DSR Sochi Region 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G038.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Akhshtyr Measurement 
Date 13/07/04 

Context 5 Spectrum No. 4 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 499 (1441 keV) 
Ch. Width (eV) 3  
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 26260 26133 5253  
Count Rate (cps) 43.8 43.6 8.8  
Dose Rate (mGy/a) 0.85 0.85 0.93 0.90 
Error  0.04 0.05 0.04 
Mean Dose Rate (mGy/a) 0.89 
Location and geometry  
Geometry: ~3.8 π at surface of section, plus cave =~4 π 
Hole depth =   cm 
 
& see TL sample form 
 
 
 
 
 
 
 
 

 

 
 
 

 
 
Estimated solid 
angle (π Rad.) 

4π 4π Gamma dose rate 
(mGy/a) 

0.89 ± 0.04  
 

 
TL Samples  Date 13/07/04 

EFD4L104  Completed By CIB 
  Checked By  
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3 DSR Sochi Region 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G039.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Akhshtyr Measurement 
Date 13/07/04 

Context Niche in limestone wall of 
cave Spectrum No. 5 

 
 Analysis (Package = Rainbow3) Field 
40K in Ch. 487  

Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

Ch1 
(>450KeV) 

E 

2325 2308 438  
3.88 3.8 0.73 

Dose Rate (mGy/a) 0.076 0.075 0.077 0.081 
Error  0.004 0.005 0.004 
Mean Dose Rate (mGy/a) 0.078 
Location and geometry  
Geometry: including cave wall ~ 4 π, but some dirt 
Hole depth =   cm 
 
Ledge cleaned, but some soil still around – not completely pure cave limestone signal 
 

 

 
 
 
 

 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

4π 4π Gamma dose rate 
(mGy/a) 

0.078 ± 0.004  

Ch. Width (eV) 3  

Integral Counts 
Count Rate (cps)  

 
 
TL Samples  Date 13/07/04 

-  Completed By CIB 
 Checked By   
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3 DSR Sochi Region 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G040.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Kepshinskaya Measurement 
Date 14/07/04 

Context Forest litter on hillslope, 
~200 m along from cave Spectrum No. 1 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 489 (1467 keV) 
Ch. Width (eV) 3  
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 6449 7089 691  
Count Rate (cps) 10.75 11.8 1.15  
Dose Rate (mGy/a) 0.21 0.23 0.12 0.22 
Error  0.01 0.01 0.01 
Mean Dose Rate (mGy/a) 0.19 but Natural = 0.12, 137Cs = 0.11 
Location and geometry  
Geometry: ~ 2π at surface, 
Hole depth =  0 cm 
 

 

137Cs is present at the modern surface, so use Channel 2 for the natural dose rate.  
 
 
 
 
 
 
 
 
 
 
 
 

 
4π Gamma dose rate 
(mGy/a) 

Natural 0.24 ± 0.02 
137Cs 0.22 ± 0.02 

Estimated solid 
angle (π Rad.) 

2π 

 
TL Samples  Date 14/07/04 

-  Completed By CIB 
  Checked By  
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3 DSR Sochi Region 

 
Log No. 
  Instrument 

 Rainbow No.1 

EFD4G041.asc 
(EFD4G---.asc) 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Kepshinskaya 

Niche in limestone wall of 
cave Spectrum No. 2 

Filename Detector 

Measurement 
Date 14/07/04 

Context 

 
 Field Analysis (Package = Rainbow3) 

487 
Ch. Width (eV) 3  
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

Ch1 
(>450KeV) 

E 

1817 1931 336  
Count Rate (cps) 3.03 3.22 0.56  
Dose Rate (mGy/a) 0.06 0.063 0.060 0.067 
Error  0.004 0.004 0.003 
Mean Dose Rate (mGy/a) 0.063 

Geometry: including cave wall ~ 4 π 
Hole depth =   cm 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

Estimated solid 
angle (π Rad.) 

4π 4π Gamma dose rate 
(mGy/a) 

0.063 ± 0.004 
 

40K in Ch. 469 (1402 keV) 

Integral Counts 

Location and geometry  

 

 

 
TL Samples  Date 14/07/04 

 Completed By CIB 
  Checked By  
- 
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3 DSR Sochi Region 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G042.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED 
Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

Conversion 
Factors (mGy/a/cps)

Site Kepshinskaya Measurement 
Date 14/07/04 

Context Surface outside cave Spectrum No. 3 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 485 (1511 keV) 
Ch. Width (eV) 3  
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

E Ch2 
(>1350KeV) 

14.4 1.45  
Dose Rate (mGy/a) 0.28 0.28 0.15 0.27 
Error  0.01 0.01 0.01 
Mean Dose Rate (mGy/a) 0.24 but Natural = 0.15, 137Cs = 0.125 
Location and geometry  
Geometry: ~ 2π ground surface, ~ 3 π including limestone cliff 
Hole depth =  0 cm 
 

 
137Cs is present at the modern surface, so use Channel 2 for the natural dose rate.  

Kepshinskaya is a through cave. This measurement was made outside the uphill 
entrance, close to the drop-off. The area was covered in leaf litter. This measurement 
was one of a series of surface measurements through the cave (EFD4G042, 43 and 44), 
to test how far in the 137Cs signal was present, with possible implications for the rate of 
colluvial transport through the cave.   
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

3π 4π Gamma dose rate 
(mGy/a) 

Natural 0.23 ± 0.02 
137Cs 0.19 ± 0.02 

Integral Counts 8635 8793 869  
Count Rate (cps) 14.65 

 
TL Samples  Date 14/07/04 

-  Completed By CIB 
 Checked By   
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3 DSR Sochi Region 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G043.asc 
(EFD4G---.asc) Detector 2”x 2” 

Kepshinskaya 

Surface inside cave 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Measurement 
Date 14/07/04 

Context Spectrum No. 4 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 485 (1462 keV) 
Ch. Width (eV) 3  
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

5713 5829  
Count Rate (cps) 9.5 9.71 1.81  
Dose Rate (mGy/a) 0.18 0.19 0.20 0.20 
Error  0.01 0.01 0.01 
Mean Dose Rate (mGy/a) 0.20 
Location and geometry  
Geometry: ~ 2π ground surface, ~ 4 π including limestone cave 
Hole depth =  0 cm 
 

 
137Cs is not present at the modern surface.  

Kepshinskaya is a through cave. This measurement was one of a series of surface 
measurements through the cave (EFD4G042, 43 and 44), to test how far in the 137Cs 
signal was present, with possible implications for the rate of colluvial transport through 
the cave.  This measurement was made inside the uphill entrance, 8 m in from 
EFD4G042, just beyond where modern leaf litter was observed on the soil surface. The 
lack of 137Cs signal here implies that it has not been washed/colluviated through on soil, 
and is still in the forest litter. 
 
 
 
 
 
 

4π 4π Gamma dose rate 
(mGy/a) 

Natural 0.20 ± 0.01 
 

Integral Counts 1137 

Estimated solid 
angle (π Rad.) 
 
TL Samples  Date 14/07/04 

 Completed By CIB 
  Checked By  
- 
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3 DSR Sochi Region 

 
Log No. 
  Instrument 

 Rainbow No.1 

EFD4G044.asc 
(EFD4G---.asc) Detector 2”x 2” 

EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

Site Kepshinskaya Measurement 
Date 14/07/04 

Surface inside cave Spectrum No. 

Filename 

Project 
(mGy/a/cps)

Context 5 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 490 (1477 keV) 487 
Ch. Width (eV) 3  
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 4375 4428  863 
Count Rate (cps) 7.29 7.38 1.44  
Dose Rate (mGy/a) 0.14 0.14 0.15 0.15 
Error  0.01 0.01 0.01 
Mean Dose Rate (mGy/a) 0.15 

Geometry: ~ 2π ground surface, ~ 4 π including limestone cave 
Hole depth =  0 cm 

137Cs is not present at the modern surface.  

Kepshinskaya is a through cave. This measurement was one of a series of surface 
measurements through the cave (EFD4G042, 43 and 44), to test how far in the 137Cs 
signal was present, with possible implications for the rate of colluvial transport through 
the cave. This measurement was made inside the downhill entrance, 8 m down from 
EFD4G043, and 8 m up from the main entrance and section being sampled. The lack of 
137Cs signal here implies that it has not been washed/colluviated through on soil. 

 
 
 
 

 
4π 4π Gamma dose rate 

(mGy/a) 
Natural 0.15 ± 0.01 

 

Location and geometry  

 

 

 

 

Estimated solid 
angle (π Rad.) 
 
TL Samples  Date 14/07/04 

-  Completed By CIB 
  Checked By  
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3 DSR Sochi Region 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G045.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 

(mGy/a/cps)
Ch2 = 1.07 E-01 

15/07/04 

Context 3 (Upper) 

Site Kepshinskaya Measurement 
Date 

Spectrum No. 1 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 498 (1494 keV) 
Ch. Width (eV) 3  
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 20069 20018 4153  
Count Rate (cps) 33.45 33.4 6.92  
Dose Rate (mGy/a) 0.65 0.65 0.74 0.69 
Error  0.03 0.03 0.03 
Mean Dose Rate (mGy/a) 0.69 
Location and geometry  
Geometry: ~3.5 π at surface of section, plus cave =~3.8 π 
Hole depth = 18 cm 
 
& see TL sample form 
 
DR much higher than above ⇒ Clay / Loess? 
Spectrum appears balanced, but >450 lower than >1350 ⇒ greater proportion of Th? 
 

 

 
 

 
 
 
 
 
 
 

4π 4π Gamma dose rate 
(mGy/a) 

0.69 ± 0.04  
 

Estimated solid 
angle (π Rad.) 
 
TL Samples  Date 

 Completed By CIB 
 Checked By  

15/07/04 
EFD4L121 
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3 DSR Sochi Region 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G046.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Kepshinskaya Measurement 
Date 15/07/04 

3 (Lower) 2 

Site 

Context Spectrum No. 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 505 (1483 keV) 
Ch. Width (eV) 3  
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 11728 11538 2265  
Count Rate (cps) 19.5 19.2 3.78  
Dose Rate (mGy/a) 0.38 0.37 0.40 0.39 
Error  0.02 0.02 0.02 
Mean Dose Rate (mGy/a) 0.39 
Location and geometry  
Geometry: ~3.8 π at surface of section, plus cave =~4 π 
Hole depth = 13 cm 
 
& see TL sample form 
 

 

DR much lower than EFD4G045 above – similar fine material but reduced solely 
because of more limestone? 

 
 
 
 
 
 
 
 
 
 

4π 4π Gamma dose rate 
(mGy/a) 

0.39 ± 0.02  
 

Estimated solid 
angle (π Rad.) 
 
TL Samples  Date 15/07/04 

Completed By CIB 
  Checked By  

EFD4L122  
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4 DSR Russian Steppe 

4 DSR – Russian Plain Sites 
4.1 Introduction 

 

Five sites were sampled on the Russian Steppe, in three separate areas (Figure 

4.1): Biriuchya Balka 2, Biriuchya Balka 1a, Kalitvenka 1, Kalitvenka 1v, and 

Kostenki 14 (Markina Gora). All were open sites and all contained some deposits 

thought to be loessic in origin.  Relief in the vicinity of all sites was of the order 50 m, 

in contrast to the more mountainous sites in the Gubs and Sochi Regions. The 

Biriuchya Balka and Kalitvenka sites were situated on the shoulders of small 

valleys/broad ravines, of the order 1 km or less in breadth, which connect to larger 

river valleys. Kostenki 14 was located at the base of such a ravine. In total, 120 

luminescence and related samples, 131 tephra, magnetic and sedimentary samples, 

and 19 pollen samples were taken from the five sites, on the 20-28th July 2004 (Table 

4.1 and Table 4.2). 

 

 

Kostenki 
 
Kalitvenka 
 
Biriuchya Balka 

●

Figure 4.1. Location of the Russian Steppe sites, with locations of other Middle and 

Upper Palaeolithic sites (Adapted from Chabai et al., 2004)
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4 DSR Russian Steppe 

The natures and histories of the sites were assessed prior to sampling. Reviews 

of the sites and sediments can be found in Section 4.5 to this report, and tabulated 

notes from these found in Appendix 4.1. A general description of the samples, and 

tabulated information relating to each luminescence sample is presented in Appendix 

4.2. In situ measurements of environmental gamma dose rate were made at the 

locations of all dating samples. A general description of the measurements, and 

tabulated information relating to each measurement is presented in Appendix 4.3. 

Of the 120 luminescence related samples, 23 were full luminescence dating 

samples in steel tubes or tins, with associated in situ dose rate measurements made 

using a field gamma spectrometer (Table 4.1). Nine such samples were taken from 

Biriuchya Balka 2 (Figure 4.2, Figure 4.3, Figure 4.4, Figure 4.5), which had a deep 

sequence of loessic deposits containing evidence for climatic fluctuations, and both 

Upper and Middle Palaeolithic layers (Section 4.5). The boundary between Upper and 

Middle Palaeolithic at this site is not well defined: the excavator having recently 

revised his interpretations based on a small number of 14C dates, implying that the 

archaeological assemblage is not diagnostic. A palaeomagnetic excursion has also 

been identified in this sequence (Section 4.5.2), but was assigned an age based 

primarily on where it fitted into the 14C chronology.  Three samples were taken from 

low in the sequence of the associated site Biriuchya Balka 1a (Figure 4.6, Figure 4.7). 

The two sites were linked stratigraphically, primarily through the presence of a rubble 

layer low in the stratigraphic sequence of the section. Dating would be able to test 

this.  However, because the lower part of the Biriuchya Balka 2 sequence was subject 

to water logging while that at Biriuchya Balka 1a was not, dates from Biriuchya Balka 

1a may prove to be more reliable for the basal deposits at Biriuchya Balka as a whole, 

especially since a clean sand lens was sampled from this section. 

Four full luminescence samples were taken at Kalitvenka 1 (Figure 4.8, Figure 

4.9). This site contained many layers, and the stratigraphic sequence evinced a 

complex geomorphological history, although archaeological interest was focussed 

around one layer of uncertain date. Two samples were also taken at Kalitvenka 1v 

(Figure 4.10, Figure 4.11), which contains a layer of the quartzite nodules used in the 

manufacture of tools at Kalitvenka 1. The local drift geology of the Kalitvenka sites is 

quartzose: all sedimentary layers contain significant amounts of quartzose sand (often 

likely to have been reworked sub-aerially), and the archaeological assemblage is 

predominantly quartzite. However, loessic material is also present, as are 
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4 DSR Russian Steppe 

archaeological tools of flint, although the assemblage as a whole is so undiagnostic as 

to be of virtually any age, and difficult to correlate with other assemblages (this is also 

the case at Biriuchya Balka, though the problem is less severe). Present chronological 

interpretations seem to be based on geological inference, and sometimes appear to 

confuse the geological age of the source (drift) deposits with that of the 

geomorphological actions that produced the observed sequence. The presence of both 

wind blown quartzose sand and loessic material at these sites, makes them very 

appealing from the point of view of establishing OSL dating protocols for different 

types of minerals, though of course this would not address bleaching issues in less 

open sites… All other sites in the present study have very little sandy material against 

which to compare fine grain dating results, let alone material that is believed to be 

(sub)-aeolian in origin. 

Four full luminescence-dating samples were taken from Kostenki 14 (Markina 

Gora) (Figure 4.12, Figure 4.13). This is one of a large number of sites in the same 

area, containing a complex but well-defined (archaeologically) and well constrained 

(chronologically), sequence of Upper Palaeolithic deposits. To date no Middle 

Palaeolithic levels have been confirmed at Kostenki. The sediments are silty/loessic, 

but deformed, and in most cases show signs of post-depositional colluviation. They 

also often contain chalk clasts derived from the local bedrock, from which 

luminescent grains may have weathered (cf. the sites of the Gubs Gorge and Sochi 

regions). However, Kostenki was included because it would both provide good 

chronological control and permit insight into the chronology of the Middle to Upper 

Palaeolithic transition.  The upper two luminescence samples (South Section) are 

associated with a relatively thick layer of volcanic tephra that is dated (by 14C) to c.32 

uncal ka BP (or 38.3 ka based on Ar-Ar), and a palaeosol with a palaeomagnetic 

excursion (Kargapolovo = Laschamp [?]) is thought to date to c.40-42 (or c.44-46) ka.  

The lower two OSL samples (East Section) are associated with IRSL samples 

previously dated by Steve Forman. The upper sample from the present study was 

taken adjacent to one of Forman’s that produced an age of 44-46 ka (14C dates from 

approximately the same level suggest an age of c.36-37 uncal ka BP), while the lower 

sample constrains the upper age of a layer that yielded IRSL ages of 34 and 45 ka 

(UIC-749 & -748, Sinitsyn, 2003b). 

In addition to the full luminescence dating samples, 99 small samples were 

taken in zip lock bags or small tubes (Table 4.1). These were designed to provide 
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profiles of more limited luminescence information up and down the sampled sections 

(Figure 4.3, Figure 4.6, Figure 4.8, Figure 4.10). These may be used to indicate 

changes in luminescence behaviour and hence source material down section, and for 

the better quality samples change in stored dose with depth can be used to help assess 

the datability of the sequence. The best quality profiling samples (generally small 

tubes in soft sediment) might be used to measure approximate dates in their own right. 

One modern surface sample was also taken at Biriuchya Balka 2, in a black 

bag (Table 4.1). A bulk modern sample was not taken at Kalitvenka, but the 

uppermost profiling sample was taken from the topsoil layer present prior to the 

deposition of spoil from excavations at the site. At Kostenki a representative sample 

could not be obtained due to disturbance of the uppermost layers by recent 

agricultural and archaeological activity on and around the site. 

A total of 131 samples were taken for combined volcanic tephra, magnetic 

susceptibility and sedimentary analysis (see samples marked T/M/S in Table 4.2).  

These came from prepared continuous vertical cleaned profiles at Biriuchya Balka 2 

and 1a, Kalitvenka 1 and Kostenki 14.  A total of 77 samples came from a 445 cm 

long vertical section at Biriuchya Balka 2, 14 came from a 160 cm long sequence at 

Biriuchya Balka 1a, 18 samples from a 179 cm section at Kalitvenka 1, and 22 from 

two profiles (61 and 212 cm in length) at Kostenki 14.  All these samples are for 

analysis in Cambridge University.  One general purpose sample (designated with the 

EFD4X prefix in Table 4.2) was taken for soil thin section analysis. 

Pollen samples were taken at all but two points where full luminescence dating 

samples were removed, the purpose of this sampling being to permit the optically 

stimulated luminescence measurements to be firmly tied in with existing 

palynological data by means of the correlation of pollen compositions.  Altogether 19 

pollen samples came from the 5 sites in the Russian Steppe, with the sediment being 

removed from the immediate surroundings of the steel tubes, i.e. in the vicinity of 

where the gamma dosimetry readings had been made. 

Within this project no AMS samples were taken from any of the sites on the 

Russian Steppe.  This is because at Biriuchya Balka and at Kostenki 14 it was felt that 

an adequate 14C chronology already existed, whilst at Kalitvenka (where no such 

framework existed) an absence of appropriate materials precluded sampling. 
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Figure 4.2. Biriuchya Balka 2 section, after Matiukhin (1998) 
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Figure 4.3. Biriuchya Balka 2 main section. Luminescence sampling positions are 

shown as concentric circles, representing the diameters of the luminescence sampling 

tube and of the field gamma spectrometer probe. Small circles mark the locations 

from which small tube samples were taken for luminescence profiling. 
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Figure 4.4. Biriuchya Balka 2 sondage. Luminescence sampling positions are shown 

as concentric circles, representing the diameters of the luminescence sampling tube 

and of the field gamma spectrometer probe. Small circles mark the locations from 

which small tube samples were taken for luminescence profiling. 
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Figure 4.5.  Biriuchya Balka 2 section as recorded by Matiukhin in 2004 
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Figure 4.6. Biriuchya Balka 1a. Luminescence sampling positions are shown as 

circles or rectangles, representing the diameters of the sampling tubes or the sizes of 

the tins. Larger overlain circles indicate the diameter of the field gamma spectrometer 

probe. “o” mark the locations from which small tubes of intact sediment were 

extracted for luminescence profiling. 
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Figure 4.7. Biriuchya Balka 1a section as recorded by Matiukhin in 2004 

 

 

 

 246



4 DSR Russian Steppe 

 

 
Figure 4.8. Kalitvenka 1. Luminescence sampling positions are shown as concentric 

circles, representing the diameters of the luminescence sampling tube and of the field 

gamma spectrometer probe. “x”s mark the locations from which small bag samples 

were excavated for luminescence profiling. 

 

 247



4 DSR Russian Steppe 

 

 

 
Figure 4.9.  Kalitvenka 1 section as recorded by Matiukhin in 2004 
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Figure 4.10. Kalitvenka 1v. Luminescence sampling positions are shown as 

concentric circles, representing the diameters of the luminescence sampling tube and 

of the field gamma spectrometer probe. Small circles mark the locations from which 

small tube samples were taken for luminescence profiling. 
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Figure 4.11.  Kalitvenka 1v section as recorded by Matiukhin in 2004 

 250



4 DSR Russian Steppe 

 
 

 

a. 

 

Figure 4.12.  Kostenki 14 (Markina Gora). a. South section, b. East section. 

Approximate locations of sections sampled in the present study are shown. 
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a. b.

 

 

Figure 4.13. Kostenki 14 (Markina Gora). a. South section, b. East section. 

Luminescence sampling positions are shown as concentric circles, representing the 

diameters of the luminescence sampling tube and of the field gamma spectrometer 

probe. Small circles mark the locations from which small tube samples were taken for 

luminescence profiling. The oval labelled EFD4L218 represents the location from 

which material was excavated for a bagged sample. 
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4.2 Luminescence samples 

 

Luminescence dating samples were generally taken in stainless steel tubes (l = 

15 cm, ∅ = 3 cm) (Appendix 4.2). The ends of these tubes were taped to retain the 

sample material and water following very brief light exposure. In softer/less stony 

sediments, steel kubiena style tins (12.5 x 3 x 4 cm) were sometimes used. These were 

particularly advantageous for sampling thin or discontinuous layers, since there was 

greater assurance that the sample did not cut into other layers. After extraction the 

tins’ lids were used to scrape off the outer layers (of light exposed material) as they 

were placed. These were taped on to seal the samples.  

The tubes/tins were then labelled and sealed in labelled zip-lock bags, with 

additional loose sediment for gamma spectrometry measurements in the laboratory. 

This sediment was collected from a 6 cm ∅ hole made around the sampling position 

using a larger steel “over tube”. The resultant hole facilitated placement of a 2” NaI 

probe for field gamma dose rate measurements (Section 4.3, Appendix 4.3). The zip-

lock bags were packed in groups of two or three in labelled and sealed black bags. 

Other samples are described individually in the text, but were all ultimately packed in 

labelled and sealed black bags before being packed in a larger black bag containing all 

samples from the site and/or region. 

 

4.3 Gamma Spectrometry 

 

In situ determinations of gamma dose rate were made by field gamma 

spectrometry at the point of sampling for all “full” luminescence dating samples 

(Appendix 4.3). The measurements were conducted using a Rainbow multichannel 

analyser with a 2” x 2” NaI probe. Gamma emissions were measured in the 

approximate range 10 – 3072 keV in 1024 channels, such that all emissions from 40K, 

and the U and Th decay series could be observed. These account for the vast majority 

of gamma radiation present in a “natural” environment. In situ “infinite medium” 

gamma dose rates were calculated from counts integrated above energies of 450 keV, 

above 1350 keV, and from the empirically corrected total energy integral. The 

proportion of total counts above 450 keV, and above 1350 keV, will be similar for 

40K, and the U and Th decay series when they are in secular equilibrium. Thus, in a 
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mixed field conversion from counts to dose rate can be made directly by integrating 

above these energies, with little effect from variations in the relative concentrations of 

40K, and the U and Th decay series. In the present study conversion was made using 

factors measured for another but similar instrument, which have been adopted as 

standard in the SUERC laboratory for 2” x 2” detector dimensions. 

The field gamma spectrometry measurements were made for 10 minutes (600 

s) each, which yielded counts >450 keV of between 2098 (EFD4G066, Kalitvenka, 

Layer 12 Lower) and 25484 (EFD4G053, Biriuchya Balka 2, Layer 8). In situ gamma 

dose rates were calculated by hand following field measurements, using integrated 

counts above Channel 150, and assuming that the instrument gain setting was correct: 

i.e. It had not varied since the instrument was last set such that the 40K peak (1461 

keV) was at Channel 487, and channel width was thus ~3 keV. Recorded spectra were 

later processed using proprietary software (“Rainbow 3”), which included energy 

recalibration to the location of the gamma emission from 40K observed in each 

spectrum. 

For measurement, the NaI probe was generally placed in a 6 cm diameter hole 

cut around each sampling point using a larger “overtube”. It was not generally 

possible to drive the tube into the sections the “ideal” distance of 30 cm, which would 

ensure that no more than ~1% of the detected gamma field would come from outside 

the sampled section. However, hole depth and the approximate geometry of the 

sediments around the measurement points was assessed and recorded. It was ensured 

that hole depth was sufficient for the large majority (>~90%) of the detected gamma 

field to come from sediments in the immediate vicinity of the luminescence sampling 

point. The relatively enclosed nature of the sections being sampled ensured that the 

remainder of the field would be close to an average for the section, such that 

averaging effects of no more than ~3% might be expected. Since this is less than other 

expected sources of uncertainty, no attempt was made to correct for it. Other sources 

of uncertainty in the dose rates include: the accuracy of the dose rate conversion 

factors, instrument reproducibility (over and above counting statistics), variations in 

the water content during burial, and U-Series disequilibrium effects. The instrument 

related factors are currently being assessed, and the sample-related factors will be 

assessed in the laboratory. The dose rates quoted in this report should thus be 

regarded as preliminary, but are likely to be correct within uncertainties of ~5%. 
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4.4 Tephra, Magnetic Susceptibility, Sedimentary and Pollen Samples 

 

4.4.1 Tephra, Magnetic Susceptibility and Sedimentary Samples 

 

The samples taken for tephra, magnetic susceptibility and sedimentary 

analysis consisted of loose sediment scraped with a knife from a cleaned prepared 

vertical section and placed into zip-locked polythene bags.  Sampling was contiguous 

and normally covered 5 cm of sedimentary accumulation although this had to be 

adjusted on occasion to take account of layer boundaries in order to avoid mixing 

material from separate units.  During sampling the larger clasts were generally 

excluded in favour of fine-grained sediment, since the latter was deemed more 

suitable for the intended analyses. 

 

4.4.2 Pollen samples 

 

Within this project sampling for pollen was, in general, limited since most of 

the sites had already been palynologically studied and it was felt that there was little 

need, or resource, to duplicate the earlier findings.  However, because the sections we 

were sampling were commonly not those that had been palynologically studied, it was 

deemed advantageous to take new samples in order to permit correlation of the OSL 

determinations with the proxy environmental and climate pollen data.  With this in 

mind individual zip-locked polythene bags of sediment were recovered from around 

the locations where the OSL steel tube samples were sited. 
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4.5 Pre sampling site reviews (by Allsworth-Jones, with some post sampling 

revised stratigraphies by Housley) 

 

4.5.1 Biriuchya Balka  

 

The initial information which we had available concerning this group of sites was 

contained in A.E. Matiukhin’s article in L’Anthropologie (1998), and the first 

summary was written on that basis.  This database was supplemented and modified 

thanks to information received in the field in 2004.  In the first place, two new 

sections at Biriuchya Balka 2 and 1a were prepared and drawn by Matiukhin, and the 

samples taken were recorded by reference to these new sections.  Secondly, he gave 

us details of 6 new AMS dates for the sites, and the text of a manuscript by Guskova 

and Iosifidi in which their reasons for detecting the Kargapolovo excursion at 

Biriuchya Balka 2 were explained (see below).  In addition, we have now received 

copies of some more recent articles by Matiukhin (2002, 2003, 2004 a and b) which 

add significantly to the published information about these sites.  The communication 

which he gave to the Kostenki conference in 2004 mentioned the radiocarbon dates 

and their context.  The section of Biriuchya Balka 2 which he published in 2002 (in 

ed. Sinitsyn et al., Figure 2, p. 85) indicated the position of the archaeological 

horizons in relation to the identified geological layers.  [The only confusing point here 

being that archaeological horizon 3a is placed in geological layer 5 rather than 3, 

though elsewhere it is said or implied that it is in layer 3 above archaeological horizon 

3].  The revised account below takes account of all this information as far as possible. 

Biriuchya Balka (Konstantinov region, Rostov district, near the village of 

Kremenskoi) is a ravine on the left (east) bank of the Severskii Donets River, along 

which until recently a stream did flow.  8 sites have been investigated over a distance 

of about 2.5 km on the left (south) side of this ravine (L’Anthropologie 1998 Fig. 2: 

(Figure 4.14) the numbering of the sites on the map does not correspond to the 

numbers used by the excavator A.E. Matiukhin, thus for example map numbered site 

6 = excavated site 2).  In general, the deposits are said to consist of marl overlain by 

loamy layers 6-13 m thick.  The first site was discovered in 1976 by N. D. Praslov, 

the remainder have been investigated by Matiukhin in 1987-1993 and 1997.  The 

principal site, and that which has been reported in most detail, is Biriuchya 2 

(L’Anthropologie 1998 Fig. 3) (Figure 4.15).  The geology of this section, and also 
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Biriuchya 2b (5 on the map), has been studied by S. V. Khrutskii (Voronezh State 

University of Agronomy), but details of his study are not currently available.  The 

palynology of the upper part of the section has also been studied by G. M. 

Levkovskaya (St Petersburg Institute of Archaeology).  She identified 9 palynological 

horizons, but again her report is not currently available; the summary of her work 

given by Matiukhin is not complete, and the correlation with his layers is not entirely 

clear.   

 
4.5.1.1 Biriuchya Balka 2 Stratigraphy 

 
The site has been excavated over an area of 70 square metres.  The stratigraphic 

succession in the eastern section as described by Matiukhin (1998) was as follows.  

His layer numbering has been observed.  The total thickness of deposits was about 9.5 

metres.  In terms of the measurements written at the side of the section, it extended 

from 300 to 1250 cm, which implies that zero is situated at a point somewhere higher 

up.  In his account published in 1998, there were said to be 5 Upper Palaeolithic levels 

and 5 Middle Palaeolithic levels, but this has since been revised (see below).  The 

radiocarbon dates and information about the archaeological levels subsequently 

published by Matiukhin is included in this description.   

 

(1) Present day soil.  Neolithic.  Archaeological level 1.   

 

(2) Light brown loam (suglinok).  Upper Palaeolithic level 2.  The Upper Palaeolithic 

level contains a few animal bones but no traces of hearths.  There are some burnt 

flints.  Some also have traces of polishing (due to natural factors).  Pollen 

predominantly NAP, indicative of steppe conditions. 

 

(3) Brownish loam, irregular lower boundary, implied solifluction.  Industry is 

described as Upper Palaeolithic, one of the richest horizons, 10-15 cm thick.  As 

already mentioned, the levels here should be 3a and 3.  Some artefacts are patinated 

on one side only, some pseudo-retouch.  Pollen said to indicate two phases, moving 

from predominantly AP (same species as in layer 6, plus birch) to predominantly 

NAP, grasses and shrubs.  There are two AMS dates with indicated depths, one on 

charcoal of 26630 ± 230 uncal BP (Beta-183588) from a depth of 444 cm associated 
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with archaeological horizon 3a, and one on bone of 31560 ± 200 uncal BP (Beta-

183589) from a depth of 540 cm associated with archaeological horizon 3.  There is 

also mention of a third AMS date on bone from layer 3 of 26390 ± 200 uncal BP 

(Beta-177776), though no detailed provenance is recorded (Matiukhin 2004b).   

 

(4) Yellowish loam. 

 

(5) Yellowish loam.  Industry is Upper Palaeolithic, possibly with two subdivisions 

[as already mentioned, these were referred to as levels 3 a and b in 2002]. No 

indication concerning what the lenses in this layer might represent.  Pollen 

predominantly NAP. 

(6) Brownish grey loam.  Archaeological level 3v.  In 1998, this was said to be Upper 

Palaeolithic, one of the richest horizons, and the first at this particular site. Artefacts 

show some signs of rolling, with pseudo-retouch.  Nonetheless, Matiukhin states that 

(in general) there has been no significant movement of artefacts at Biriuchya Balka, 

and that this has been demonstrated by refitting.  Fossil soil, slightly displaced, was 

said to equate with the Bryansk interstadial (27-30 ka BP), although it is not clear 

whether this identification would now be maintained in view of the radiocarbon dates 

and the reclassification which the industry has undergone. Pollen is predominantly 

AP, with deciduous species, including elm, alder, and hazel.  In 2002, Matiukhin 

listed 7177 artefacts from level 3v (2002, Table 3.5) of which 44 were tools, but he 

stated that “the cultural appurtenance of this industry remains unclear in view of the 

absence of diagnostic forms, in particular complete bifacial projectile points” (2002, 

97).  In 2004, he was prepared to list it as a Mousterian level with a question mark 

(2004b, 112).   

 

(7) Brown loam. Archaeological levels  4’ and 4.  Both Middle Palaeolithic.  There is 

an AMS date (Beta-183590) on bone of 40750 ± 970 uncal BP at a depth of 860 cm 

from zero, which (in terms of the depths written at the side of the section) should 

correspond to the top of this layer and is said to be associated with level 4’. The 

archaeological levels contain some animal bone fragments (almost entirely bison) and 

traces of hearths. 
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(8) Very thin lenses of humic clay, within (7), said to represent a partially displaced 

fossil soil.  A supposedly ‘too young’ 14C date on bone of 30330 ± 360 uncal BP 

(Beta-183591) has come from a depth of 1050 cm in this layer. 

 

(9) and (11) Marshy alluvial deposits, with intercalated limestone rubble horizons (10) 

and (12).  Three Middle Palaeolithic levels were identified in layers 9, 10, and 11, 

labelled 5, 5b, and 5v.  In layer 10, Middle Palaeolithic level 5b is 70-80 cm thick, 

and contains some traces of hearths.  The artefacts here and in the level beneath are 

slightly worn.  Both contain some Levallois flakes.  There is a palaeomagnetic 

reading at a depth of 1190 cm from zero, which (in terms of the depths written at the 

side of the section) corresponds to layer 11 (Middle Palaeolithic level 5v).  The 

reading corresponds to Kargapolovo and is estimated at 46 ka BP (see report by 

Guskova and Iosifidi, below).  

 

(13) Marl (weathered limestone) bedrock.   

 
4.5.1.2 Revised Biriuchya Balka 2 stratigraphy based on 2004 excavations 

 
See the new section from 2004 (Figure 4.16).  Layers (1) to (7) and (9) remain as 

before, including layer (6) which is thought to represent a fossil soil horizon.  Layer 

(8) is much more substantial.  Rather than being lenses of a partially displaced fossil 

soil it is now thought to be an insitu fossil soil.  The new layer (10) takes in what were 

previously layers 10, 11 and 12.  The line of rubble in the new section is thought to 

equate with the previous layer 12, hence upper 10 (2004) equates with layers 10 and 

11 (L’Anthropologie) whilst lower 10 (2004) has no direct comparable deposit in the 

previously published section.  The situation can be summarised as follows: 

 
L’Anthropologie article 2004 section 
1: Present day soil.  Arch horizon 1 1: Present day soil 
2: Light brown loam, Upper Palaeolithic 
horizon 2 

2: Brownish-grey loam, Upper 
Palaeolithic horizon 2 

3: Brown loam, rich Upper Palaeolithic 
horizons 3a and 3 

3: Light brown loam, rich Upper 
Palaeolithic horizons 3a and 3 

4: Yellowish loam 4: Yellowish loam 
5: Yellowish loam, Upper Palaeolithic – 
possibly two divisions 

5: Yellowish brown loam colluvium 

6: Brownish grey loam, fossil soil, Upper 
Palaeolithic horizon 3v 

6: Brownish grey loam, fossil soil, 
Middle Palaeolithic (?) horizon 3v 
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7: Brown loam, two Middle Palaeolithic 
horizons, 4’ and 4 

7: Brown loam, two Middle Palaeolithic 
horizons towards base 

8: Very thin humic clay lenses 8: Humified loam soil, Middle 
Palaeolithic horizon 

9: Alluvium, Middle Palaeolithic horizon 
5 

9: Grey alluvium, Middle Palaeolithic 
horizon 

10: Rubble, Middle Palaeolithic horizon 
5b 
11: Alluvium, Middle Palaeolithic 
horizon 5v 

 
10 Upper: Greenish alluvium with 
Middle Palaeolithic tools 

Limestone Rubble lens in layer 10  
12: Limestone Rubble 10 Lower: Greenish alluvium with 

Middle Palaeolithic tools 
13: Marl (weathered limestone) bedrock Not observed 
 
 
4.5.1.3 Biriuchya Balka 1a 

 
 Mapped site 3.  In 1998, no detailed description of stratigraphy.  Section 10 

metres thick.  Upper deposits similar to Biriuchya 2 in general.  Five Upper 

Palaeolithic levels in layers 5, 6, and 8.  Some traces of pseudo-retouch.  Not much 

fauna, but there is mention of a bison mandible at one point.  No marshy alluvial unit 

at the base.  But there is a yellow and brown clayey soil with a marl crust covering 

Middle Palaeolithic artefacts.  These constitute two levels in two layers.  Level 4 

(layer 16) is insitu.  Level 5 (layer 18) has been displaced in limestone rubble.  

 
4.5.1.4 Revised Biriuchya Balka 1a stratigraphy based on 2004 excavations 

 
See the section drawing from 2004 (Figure 4.17).  The description of the sequence, 

following indications by Matiukhin, is as follows. 

  

(1) Recent soil 

(2) Brownish grey loam 

(3) Light brown loam, Upper Palaeolithic horizon with a supposedly ‘too old’ AMS 

date on bone of 36000 ± 280 uncal BP (Beta-183587) at a depth of 376 cm.   

(4) Yellowish loam, sterile layer 

(5) Light brown loam, sterile layer 

(6) Brown loam, below 900 cm a few Middle Palaeolithic stone tools are encountered. 

(7) Limestone rubble layer, within layer 6, with large nodules of black flint.  

Matiukhin thinks that this correlates with the upper rubble layer at Biriuchya 
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Balka 2 (layer 10 in L’Anthropologie article).  Associated with a small collection 

of fresh non-weathered Middle Palaeolithic stone tools. 

 

Some more details were given of the archaeological succession by Matiukhin (2004b). 

There were said to be six Upper Palaeolithic horizons and three Middle Palaeolithic.  

Upper Palaeolithic layers 3 and 3a respectively contained more than 10,000 and more 

than 15,000 artefacts, though the proportion of tools as at Biriuchya Balka 2 was 

small.  Matiukhin stated that he no longer linked the Upper Palaeolithic at these sites 

with the Streletskaya culture (as at Kostenki) but considered them to be part of a more 

general (probably convergent) phenomenon.   

 
4.5.1.5 Biriuchya Balka 1b 

 
 Mapped site 2.  No detailed description of stratigraphy, said to be similar to 

1a.  16 square metres excavated.  Upper Palaeolithic level situated in layer 7, 2.8 

metres from the surface, at the top of a brownish clayey fossil soil.  Traces of hearths.  

Many burnt flints.   

 
4.5.1.6 Biriuchya Balka 1v 

 
 Mapped site 1.  Excavated to 7 metres depth without reaching bedrock 

(L’Anthropologie 1998, section at Figure 4.17).  18 square metres excavated.  Section 

shows seven layers, no detailed description, said to be similar to the preceding.  Layer 

6 is a fossil soil, equated with Bryansk.  The lower boundary is uneven; sand, gravel, 

and pebbles indicate some displacement.  Layer 7 is a brown loam, containing Upper 

Palaeolithic artefacts. Since this level is below the fossil soil, it is considered to be 

older than the earliest Upper Palaeolithic in layer 6 (?) at Biriuchya Balka 2, and 

therefore the oldest at this group of sites as a whole.  Some of the tools are patinated 

on one side only, and there is some polishing (due to natural causes) and some 

pseudo-retouch.  There are many burnt flints. 

 
4.5.1.7 Other sites 

 
 Site 1 (mapped 4) was the one excavated by Praslov in 1976.  Three sparse 

Upper Palaeolithic levels were found.  Site 2a (mapped 7) has one Upper Palaeolithic 

and one Middle Palaeolithic level.  Site 2b (mapped 5) has a 13 metre thick profile, 
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with 8 archaeological levels, 6 Upper Palaeolithic and 2 Middle Palaeolithic.  This is 

the second profile that has been studied by S. V. Khrutskii.  Site 3 (mapped 8; the 

only one not in the side of the ravine) was excavated by means of three test pits, in an 

endeavour to find the source of the raw material used at the sites.  One Upper 

Palaeolithic and one Middle Palaeolithic level.   

 
4.5.1.8 General characterisation of the sites 

 
 All of the localities are regarded as workshop rather than habitation sites, 

despite the fact that the local flint is of rather poor quality.  Finished tools account for 

only 1% of the inventory.  In so far as cultural affinities can be discerned, the 

presence of triangular shaped points originally suggested a comparison between the 

Upper Palaeolithic assemblages and the Streletskaya culture.  This was first suggested 

by Matiukhin for Biriuchya Balka sites 2 and 1v at least, although he left the question 

open for sites 1a and 1b, and, as mentioned above, he has now become more sceptical 

about this anyway. No specific comparisons are made with regard to the Middle 

Palaeolithic, although the presence of the Levallois technique is noteworthy.   

 
4.5.1.9 Comments 

 
 From the archaeological point of view, it is important that we have 

superposition of Upper and Middle Palaeolithic at these sites (Biriuchya Balka 2, 1a, 

2a, 2b, and 3).  This is not so common in the Russian plain.  At Kostenki for example 

there is no Middle Palaeolithic, and the majority of the cave sites we are dealing with 

in the Caucasus and the Crimea contain only Middle Palaeolithic deposits.  It is a 

weakness, as the excavator says, that so little has yet been done at these sites from a 

geological or palaeoenvironmental point of view.  It is obviously important that we 

should try to get a date for the basal deposits with Middle Palaeolithic levels, but a 

date for the initial Upper Palaeolithic would also be useful.  The supposed Bryansk 

fossil soil seems to be a significant stratigraphic marker at two sites (Biriuchya Balka 

2 and 1v) at least, and the earliest Upper Palaeolithic here marks a terminus ante quem 

for our study. 

 

First version 12 June 2004; final revision 26 August 2005. 
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Figure 4.14.  Map showing the location of the various sites within Biriuchya Balka, 

after Matiukhin (1998, page 469, Fig. 2) 
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Figure 4.15. Biriuchya Balka 2 section, after Matiukhin (1998, page 471, Fig. 3) 
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Figure 4.16.  Biriuchya Balka 2 section as recorded by Matiukhin in 2004 
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Figure 4.17. Biriuchya Balka 1a section as recorded by Matiukhin in 2004 
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4.5.2 Palaeomagnetic investigations at Biriuchya Balka 2 (2003) 

Manuscript 2004 

E.G. Guskova (St Petersburg branch of the Institute of Terrestrial Magnetism, 

Ionosphere and Diffusion of Radiation of the Russian Academy of Sciences) 

A.G. Iosifidi (All-Russian Oil Industry Scientific Research and Geological 

Investigation Institute St Petersburg) 

 

4.5.2.1 Summary 

104 samples were taken in 2003 from the northern section at BB2 at depths from 925 

to 1205 cm (a 280 cm column).  All except 5 samples were taken in glass ampoules.  

Five (nos. 98, 100, 101, 103, and 104) were taken in aluminium containers, but the 

results from these samples were not considered satisfactory.  The primary 

measurements carried out were as follows. 

 

1. changes in magnetic susceptibility [K, x 10-3  SI units] 

2. natural remanent magnetism [Jn, mAm/m] 

3. declination [D, °] 

4.  inclination [I,  °] 

 

From the top down, values for the first two measurements were as follows. 

 

Samples K Jn Layer 

1-22  0.4 15 reddish brown loam 

23-83  0.5 20 brownish grey loam 

84-104  0.2   5 greenish alluvium 

 

A decrease in magnetic susceptibility is therefore observed at the base of the section.  

This may be linked, either with a change in the amount and type of ferromagnetic 

minerals present, or with a decrease in the intensity of the geomagnetic field.   

 

The results for D and I provided the following commentary.  For samples 1-91, D 

varied within a range of 40° [-10° to +30°].  Sample 91 is at a depth of 1150 cm, 
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hence samples 92 and 93 (the object of special attention) will have been immediately 

below that.  The values for I likewise varied within a range of 20° [20-40°].  Below 

sample 91, however, there was an increase in the range to 50° [10-60°].  In this part of 

the section, there was also a clear decrease in the values for Jn (see above), but not 

much change in D, except for sample 93.  This sample was also found to be different 

in terms of magnetic viscosity. 

 

A stereogram was provided for Jn, in which samples 92 and 93 occupied clearly 

deviant positions.  The average values for D=11.1° and for I=+31.8°.  ‘These values 

do not agree with the average values for a stationary field of a central axial dipole at 

the place where the samples were taken’, i.e., 47.5° N latitude and 41.0° E longitude 

at BB2, ‘which would correspond to D=0° and Jn=65°’.   

 

Palaeomagnetic characteristics for all the samples were presented in Table 1.  The 

results for samples 92 and 93 were as follows. 

Sample  K Jn D I 

92  0.26 8.5 87.3 42.3 

93  0.19 5.0 207.8 58.3 

 

It is considered that samples 92 and 93 show a possible excursion.  In Table 2 the 

coordinates of the virtual geomagnetic poles for these samples were given as follows.   

 

Sample  N latitude ° E longitude ° 

92  19.5  115.7 

93    0.0    19.7 

 

All the other measurements given fall within the limits:  N latitude 43.0-63.9°, 

longitude 143.7-240.9°.   

 

The concluding argument is that, since the age of the section exceeds 30,000 years, 

the changes noted in D and I may be linked to the Kargapolovo excursion, the 

beginning of which is put at 40-42,000 years and its duration at 2000 years (G.N. 

Petrova, T.B. Nechaeva, G.A. Pospelova, 1992, Kharakternye izmeneniya 
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geomagnitnogo polya v proshlom).  Usually excursions take place against a 

background of reduced geomagnetic field intensity.  In the section there has been 

observed a marked change in the magnitude of natural remanant magnetism Jn (x 3.5) 

and in magnetic susceptibility K (x 2).  This does not allow us to demonstrate 

conclusively that there was an excursion (particularly in view of the problems with 

the aluminium containers) but the existence of such an excursion is probable.  More 

careful work should be carried out on this part of the section in future (and it is 

intended that this will be done now, in 2004).   

 

Coordinates were calculated for the virtual geomagnetic poles for 20 samples (see 

above) including the section with the supposed excursion (samples 85-104).  The 

position and succession of these virtual poles at BB2 was shown at Figure 4, with 

which was compared Figure 5, the same for the section at Yangiyul’ in Uzbekistan, 

where the Kargapolovo excursion was found (G.A. Pospelova, G.N. Petrova, Z.V. 

Sharonova, 1998, Geomagnitnoe pole vo vremya i posle ekskursov, zapisannykh v 

rasreze Yangiyul’, Fizika Zemli, pp. 65-79).  The two Figures are similar, which 

suggests that we do also have the Kargapolovo excursion at BB2, but further work is 

needed to confirm this, using glass ampoules only. 

[Translation based on notes made in the field at Kremenskoi, 3 August 2004] 
 

 

4.5.3 Kalitvenka  

 A short account of Kalitvenka 1 was published by A.E. Matiukhin in 1987 

(KSIA, 189) and this, together with a brief e-mail about the site as well as Kalitvenka 

1v and 1a, was the information we had available prior to the field work in 2004.  

Further information was received from Matiukhin during the field work, and 

subsequently we were also able to consult his later articles on the Kalitvenka sites 

(Matiukhin, 2003, 2004 AEAE 1). 

 
4.5.3.1 Kalitvenka 1 

This site was discovered by L.Ya. Krizhevskaya in 1973, on the right 

(southward facing) bank of the Malaya Peschanaya ravine where the river Kalitvenka 

enters the Severskii Donets (Kamenskii region, Rostov district).  It is on the second 

terrace, 15 metres above the floodplain. In 1979-81 and again in 1984 three 

 269



4 DSR Russian Steppe 

excavations were carried out over a total area of 114 square metres, and several test 

pits were also put down.  In his account published in 1987, Matiukhin divided the 

deposits into an upper and a lower unit (or ‘packet’) with a number of 

differentcomponents.  He distinguished 13 ‘lithological horizons’ but these apparently  

coincide with the levels in which he dug.  The first 6 levels were arbitrarily defined, 

the lower 7 are said to have followed the natural layers.   

 

(1) Upper unit 

 

Loams (suglinki) 1-3.5 metres thick.  Levels 2-6 are said to be displaced, such 

artefacts as are present being linked with detrital material contained within the loams.  

Level 1 is said to be insitu, and to have produced 10 cores and 200 flakes.   

 

(2) Lower unit 

 

Loams, greyish sandy loams (supesi) and sands 0.7-3 metres thick, equivalent to 

levels 7-9, above basal whitish sands, presumably equivalent (though it is not said so) 

to levels 10-13.  The total depth of deposits is said to be 2-6.5 metres.  In the e-mail 

message, the basal sands are said to be of Palaeogene age.  They are in places 

greenish or orange coloured and they contain detrital material in the form of small 

pebbles, rounded gravel, and quartzite boulders.  There were some artefacts in level 7, 

but the bulk of them were found in levels 8 and 9, either on the surface of the basal 

whitish sands or in the deposits immediately overlying them. 

 

 In his account published in 1987, Matiukhin stated that level 8 contained a 

total of 700 artefacts and level 9 2100.  A detailed description, however, was given of 

fewer pieces than this.  Both levels together were said to have produced 93 cores, 831 

blanks (mostly flakes with a few blades), and 27 tools (n=951).  The basic raw 

material employed was quartzite, occurring naturally in boulders of variable quality, 

and there was some use of flint.  The site was classified as a workshop because of the 

large number of cores and flakes relative to finished tools, the presence of unfinished 

tools, and the proximity of the site to raw material outcrops.  There was some use of 

the Levallois technique, some Levallois or disc cores (KSIA Fig. 1.7), some bifacial 

and Middle Palaeolithic type tools.  Matiukhin at first was unspecific in his 
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classification of the site, but he did compare it to Derkul, a Mousterian site discovered 

by Efimenko, and in the e-mail message it was said to be Upper Mousterian, although 

there is no independent dating evidence to support this.  In his account published in 

1983, Matiukhin gives slightly different totals for the artefacts found at the site: 663 

in layer 8 (with 14 tools) and 2326 in layer 9 (with 37 tools).  In his opinion, the fact 

that bifacial tools were made does not signify that this was a Micoquian site and he 

continues to refer to it in general as Mousterian.   

 

 In the test pits, some artefacts were found in the Upper unit, associated with 

detrital material in coarse grained sand, and at pits 16 and 18 some concentrations of 

finds were discovered on the surface.  South west of the main excavated area, a 

depression in the basal whitish sand was discovered filled with artefacts of the same 

type as elsewhere, and this is referred to as ‘locus 2’.  There were 73 cores, 90 flakes, 

71 dechets de travail, and 14 ‘macrotools’ (n=248).  In addition, some surface 

collections were made, including 31 cores and 33 tools, and these too were said to be 

of the same type as those found insitu.   

 
4.5.3.2 Revised Kalitvenka 1 stratigraphy based on 2004 section 

The 2004 section (south wall) revealed the following sequence of deposits (see 

section drawing, Figure 4.18).  The delineation of the layers and their description 

follows indications given by A.E. Matiukhin, who also drew the section.   

 

(0) Backfill from 1984 excavations 

(1) Recent soil 

(2) Reddish loam containing pebbles 

(3) Light brown loam channel, discontinuous – deposit is altogether absent on 

eastern side of section 

(4) Brown loam lenses – only present in the centre and western end of the section 

(5) Yellowish sandy loam with calcareous inclusions. Separated by (3), (4) and 

(6) 

(6) Reddish sandy loam – channel fill 

(7) Brownish grey sandy loam, separated by channel fill (9) 

(8) Light brown sandy loam, again separated by channel fill (9) 

(9) Reddish sandy loam – channel fill 
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(10) Whitish loam deposit – widely encountered in the Kalitvenka area.  The 

geological view has been expressed that this deposit is mid Weichselian (50-

55 ka BP) in age but this is no more than an estimation 

(11) Light brown colluvial sand 

(12) Reddish, grading to white, Palaeogene sand.  From this layer came about 

98% of the Mousterian stone tools 

 

It should be noted that the numbered levels here evidently do not correspond exactly 

to the system earlier used by Matiukhin, when he distinguished 13 ‘lithological 

horizons’, with archaeological occurrences, as described above.  

 
4.5.3.3 Kalitvenka 1v 

 Kalitvenka 1v is 200 metres north of Kalitvenka 1.  It is situated directly on a 

quartzite outcrop.  Outcrops of this kind also occur 100 metres from the main site at 

Kalitvenka 1.  According to Matiukhin (2003) the basal sands with artefacts in places 

come out onto the surface, whereas elsewhere they are covered by sandy loams and 

loams up to 7 metres thick.  At that time, he distinguished two levels of finds: (1) in 

whitish loam, and (2) in yellowish basal sand.  Since the finds are so clearly 

associated with the quartzite outcrop, the site is referred to as a quarry-workshop.   

 

During the fieldwork in 2004 we learnt that Kalitvenka 1v had been excavated 

in 1984 and 1985 and that the excavations uncovered many large nodules of quartzite 

in the basal sands.  Located further upslope than Kalitvenka 1, the basal sands at 

Kalitvenka 1v had not been covered by as great a thickness of colluvial loams as at 

the other site, hence the sequence was shallower.  Examining the 2004 section 

revealed a complicated situation in which the upper part of the sequence had been 

disturbed by what looked to be tree roots and drying cracks.  The sequence of deposits 

in the section (northern wall) was as follows (Figure 4.19).  The delineation of the 

layers and their description follows indications provided by A.E. Matiukhin, who also 

drew the section.   

 

(1) Recent soil 

(2) Brownish sandy loam 

(3) Whitish loam – discontinuous lenses 
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(4) Brown sand 

 

Matiukhin’s view was that layer (3) at Kalitvenka 1v correlates with layer (10) 

at Kalitvenka 1.  In appearance it is more like layer (5) but this is because of the 

presence of calcareous precipitates in both layers, which more than likely, formed 

once deposition had taken place.  If so, the presence of such features is not significant, 

and the correlation is most likely correct.   

 

4.5.3.4 Other sites 

 A number of other sites are briefly mentioned.  Kalitvenka 1a is quite distant 

from the raw material sources (about 400-500 metres).  According to Matiukhin 

(2003) many finds were in a recent soil level but others were in a whitish loam 

horizon.  There were no finds in the basal sands, but Matiukhin suggested that the 

artefacts could in fact have been derived from there.  The depth of finds was no more 

than 1.5 metres from the surface.  Altogether there were >16,000 artefacts, but 

Matiukhin stated that many of them were redeposited.  There is mention of broken 

bifacially worked points such as those found at Kalitvenka 1 (KSIA Fig. 1.5).  Other 

sites mentioned are 1b, 2, and 10, but we have no further information about them.    

 
4.5.3.5 Comments 

 
 On the assumption that this is a Middle Palaeolithic site concentration, then 

obviously it is an important addition to the open air sites which we have available for 

study.  There do not seem to be any fossil soils represented here, the nature of the 

sands, sandy loams, and loams will have to be investigated, and the dating of these 

sites is wide open. 

 

First version 16 June 2004; final revision 26 August 2005. 
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Figure 4.18.  Kalitvenka 1 section as recorded by Matiukhin in 2004 
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Figure 4.19.  Kalitvenka 1v section as recorded by Matiukhin in 2004 
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4.5.4 Kostenki 14 (Markina Gora) 

 

The Kostenki area has long been the focus of archaeological investigation.  In 2004 

we were solely focused on the four cultural layers that had been discovered below the 

chronological marker represented by the volcanic ash (Sinitsyn 2001).  A A. Sinitsyn 

guided our investigations in the field, described the stratigraphy, and suggesting two 

suitable locations for the taking of samples.   The samples were initially taken from 

the south section (square Y73) through a set of colluvial deposits.  This was the same 

point that David Pyle had sampled in a previous year.  Sampling in 2004 extended 

from the horizon containing the volcanic ash vertically down the stratigraphic column 

to the layer that is termed the “hs” (horizon in soil).  At this point we transferred to 

the east section (square L75) where sampling resumed from the top of the “hs” soil 

horizon through layer IVb to the “hh” (horizon with hearths).  It is important to note 

that the OSL datum in the east section was 24 cm different from the datum used by 

the T/M/S and P samples; 24 cm has been added to the T/M/S and P samples to make 

them equivalent in depth to the OSL samples.   

 

A full summary will be provided at a later date for Kostenki 14. 
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Appendix 4.1 Pre-sampling site assessment forms (by Burbidge and 

Allsworth-Jones) 

 

Site Biriuchya Balka 
 

General Description 
Open site on the Russian Steppe, actually several sites close to each other.  Biriuchya 
Balka 2 is the best known. 
 
Geographic Description 
Ravine on the east bank of the Severskii Donets river. Now dry, but used to contain a 
stream. 
 
Latitude 47° 48.37’N Longitude 41°07.85’E Altitude c.50 m a.s.l. 
Bedrock Geology 
Report by Krutskii is not available yet. 
Limestone (weathered – Marl) 
 
Archaeology & Quaternary Stratigraphy: 
Excavation History 
N.D. Praslov, 1976 – Discovery and excavation of 1 site. 
A. Matiukhin 1987-93 & 1997 – Excavation of remainder. 
 
Periods/cultures represented 
Upper and Middle Palaeolithic, plus younger 
 
Main activities represented 
Flint workshop – Upper Pal, but questionable. 
Middle Pal – Not entirely clear, but may be interpreted as a workshop. 
 
Common artefact types  e.g. Flint, quartzite, hearths/occupation, faunal, human etc. 
Flint – local source. “Burnt flint” in many layers. 
No hearths in Upper Pal, traces of hearths in layer 7 Middle Pal. 
 
Faunal remains 
Little faunal. 
 
Sedimentation types  e.g. Aeolian, fluvial, colluvial, anthropogenic, loessic, sandy 
Base = “marshy alluvial” in site 2 
In general colluvial: artefact assemblages indicate only small scale movement?, but 
signs of larger scale reworking 
Probably derived from loess-like material. 
 
Approx. depth of stratigraphy Site 2: 9.5 m 

Site 2b: 13 m 
Approx. No. contexts / stratigraphic units Site 2: 13 units including bedrock 
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Expected age range 50 ka – 5 ka 
Existing chronological control e.g. Typology, Anthropology, Faunal, 14C etc 
Typology: Upper Pal very difficult – workshop means only ~1% finished tools. 
Middle Pal OK – Levallois etc 
Geological: Bryansk soil correlates with other sites. 
1 x AMS 14C at the top of Layer 7 = 40 ka 
1 x Palaeomagnetic excursion in Layer 11 = Kargapolovo = 46 ka 
Pollen analysis in Upper Palaeolithic levels at site 2: Layer 6 (“Bryansk soil”) has 
deciduous arboreal pollen, above this pollen is non-arboreal  
  
Artefacts/contexts of particular note 
Biriuchya Balka 2, Layer 6: “Bryansk soil” – should correlate with other sites 
Biriuchya Balka 2, Layer 8: another soil 
Many burnt flints at sites 1b and 1v, but may not be Middle Palaeolithic 
 
Archaeological questions to be addressed 
Superposition of Upper and Middle Palaeolithic at sites 1a, 2, 2a, 2b, 5. 
What does the Upper Palaeolithic assemblage really represent? We can’t solve this.  
Hypothesis: Middle Palaeolithic “Streletskaya culture” at BB leads to Upper 
Palaeolithic at Kalitvenka on basis of typology. (Note CIB 11/11/04: Is this the wrong 
way around? – No Upper Pal at Kalitvenka!) (Note RAH 19/12/04: Kalitvenka should 
really have been Kostenki?) 
 
Chronological questions to be addressed 
Superposition: constrain transition of Middle – Upper Palaeolithic 
Five levels claimed – Lowest Middle Pal is alluvial and reworked, but 2 m depth so 
can be used to define Middle Pal chronology. 
We need to know/ it depends on what exactly are layers 9, 10, and 11 – would we be 
dating alluviation? 
 
Regional connections 
Hypothesis: Middle Palaeolithic “Streletskaya culture” at BB leads to Upper 
Palaeolithic at Kalitvenka on basis of typology. 
“Bryansk soil” plus pollen record – regional changes. 
Links to Kostenki archaeologically according to Matiukhin. 
(Upper Pal – Bryansk again – chronological links help with archaeological links) 
 
Importance of the site archaeologically 
Superposition of Upper and Middle Palaeolithic. 
Open air site(s) – one of a limited number that we are looking at in the Russian Steppe
Very different from the Caucasus sites, and further north 
 
Importance of the site in terms of the regional chronology 
Superposition 
Bryansk 
Pollen 
Possible archaeological connections 
Datability of the site 
Relatively stone free 
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Colluvial? / Alluvial? 
Loessic 
Relatively good overall 
 
Contexts on which to focus for sampling 
Layer 6 – “Bryansk soil” – has pollen analysis 
Layer 8 – fossil soil 
(Potential for sampling through the Middle Pal and early Upper Pal – Layers 12 – 6. 
 
Completed By Checked By Date 
CIB   
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Site Kalitvenka 
General Description 
Near Biriuchya Balka, but exact location not known yet 
Geographic Description 
“Right” bank of ravine adjacent to Severskii Donets. 
Second terrace (15 m) above floodplain 
Latitude 48° 18.84’N Longitude 40° 33.51’E Altitude c.28-31 m 

a.s.l. 
Bedrock Geology 
“Whitish sands” of Palaeogene age? – Quartz? 
Quartzite veins (in Limestone? – not known) 
What do archaeologists mean by quartzite? 
Archaeology & Quaternary Stratigraphy: 
Excavation History 
Discovered in 1973 by A. Matiukhin, report from 1987 
Periods/cultures represented 
Middle Pal “Mousterian / Upper Mousterian”, Levallois. 
No Upper Pal. 
Main activities represented 
Quartzite workshop 
Site 1v = quarry rather than workshop 
Common artefact types  e.g. Flint, quartzite, hearths/occupation, faunal, human etc. 
Quartzite 
Flint – no layers given 
Faunal remains 
No. 
No Palynological or Geological information found 
Sedimentation types  e.g. Aeolian, fluvial, colluvial, anthropogenic, loessic, sandy 
“Sands” 
Upper – loams – colluvial – whole moved, but surface level OK? 
Lower – sandy – not known 
Approx. depth of stratigraphy 2 m – 6.5 m in different sites 
Approx. No. contexts / stratigraphic units 3 Major units: 

Layers 1-6 = upper 
Layers 7-9 = lower 
Layers 10-13 = basal sands 

Expected age range Palaeogene(?) & colluvium? 
Oldest archaeology = Mid Pal 

Existing chronological control e.g. Typology, Anthropology, Faunal, 14C etc 
Typological only 
Artefacts/contexts of particular note 
Tool scatters – Surface of basal sands, 2100 tools 
But: lots of tools in depression 
Archaeological questions to be addressed 
Is it really late/upper Mousterian typologically? – Then we can test the chronology. 
Quartzite outcrop. 
Tools throughout stratigraphy: 
Middle Pal - ? – Excavator says it’s all similar 
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Upper Pal - ? – and more recent - ? Distribution of tools implies wider age range 
Chronological questions to be addressed 
Constrain age of top of basal sands – reworked by wind…? 
Date colluviation in upper levels?? 
For testing the Middle Pal only theory, we don’t want colluviation, just aeolian 
deposition – discrete marker event – natural. 
Regional connections 
Compared with Derkul – Mousterian. 
Typological nature of tools. 
Other sites excavated since. 
What is the connection to BB, if any? Similar contexts for these sites – link the sites. 
Importance of the site archaeologically 
Comparisons with BB 
Open air. 
Middle Pal??? 
See BB 
Archaeology needs assessing in the field – IS IT WORTH SAMPLING FROM??? 
Importance of the site in terms of the regional chronology 
BB, “Streletskaya” etc, Kostenki 
Datability of the site 
Sand = good. Relative to other sites = very good. 
Question marks mean take samples to test archaeological hypotheses. 
Date one sample to test if worth going further. E.g. if one date from lower layers in 
Neolithic, then STOP! 
Contexts on which to focus for sampling 
Upper basal sands and layer above – to constrain oldest tools. 
BUT: Need to assess the integrity of the contexts and their descriptions. 
BUT: Very deep with similar tools in different layers and, 
BUT: Beware of archaeological significance 
 
Completed By Checked By Date 
CIB   
 
 
 
 
 
 
No pre sampling site assessment form was completed for Kostenki. 
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Appendix 4.2 Luminescence sample forms 
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Site Code: 
Site Name: 
Biriuchya Balka 2 

Date 
 
20/7/04 

Context No 
Whole section: 
Profile samples 

Luminescence 
Sample No 
EFD4L123 – 153 

Description of sampling location:  Sketch of surrounding area 
Small tube samples down section from 
context 2 (lower) – above this was 
inaccessible. 
Dog leg at layer 8. 
Samples from upper, mid, and lower of 
each context, except layers 5 and 10, which 
have 5 and 6 tubes respectively. (10 = 3 
either side of rubble layer) 
 
 
 
 
 

EFD4L123                Layer 2L 
EFD4L124                Layer 3U 
EFD4L125                Layer 3M 
EFD4L126 depth      Layer 3L 
EFD4L127 coord      Layer 4U 
EFD4L128     595     Layer 4M 
EFD4L129     619     Layer 4L 
EFD4L130     649     Layer 5a 
EFD4L131     686     Layer 5b 
EFD4L132     718     Layer 5c 
EFD4L133     752     Layer 5d 
EFD4L134     800     Layer 5e 
EFD4L135     820     Layer 6U 
EFD4L136     833     Layer 6M 
EFD4L137     852     Layer 6L 
EFD4L138     868     Layer 7U 
EFD4L139     909     Layer 7M 
EFD4L140     945     Layer 7L 
EFD4L141     963     Layer 8U 
EFD4L142     975     Layer 8M 
EFD4L143     1026   Layer 8M dog-leg 
EFD4L144     1036   Layer8L  
EFD4L145     1046   Layer9U 
EFD4L146     1059   Layer9M 
EFD4L147     1080   Layer9L 
EFD4L148     1093   Layer10a 
EFD4L149     1135   Layer10b 
EFD4L150     1173   Layer10c 
EFD4L151     1212   Layer10d 
EFD4L152     1225   Layer10e 
EFD4L153     1237   Layer10f 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry - - - 
Details:  
Any dosimetry to be based on tube samples from the same section. 
Description of Sample:  
1 cm diameter x 2 cm length tubes. Black insulting tape around tubes upon excavation, 
labelled with duct tape and black bagged together. Samples from upper section had short 
light exposures of the sediment at the ends of the tubes. 
 
Nature of Dating Problem: 
Examine progression through entire sequence, look for steps relative to / between 
luminescence samples. Test colluvial bleaching in layer 5. 
 
 
Completed By Checked By Date 
CIB  20/7/04 
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Site Code: 
Site Name: 
Biriuchya Balka 2 

Date 
 
20/7/04 

Context No 
 
3 

Luminescence 
Sample No 
EFD4L154 

Description of sampling location:  Sketch of surrounding area 
Tube sample from middle part of layer 3:  
Light reddish brown, silty: Loessic.  
Compact thick layer in centre of layer 3, 
which appears to contain 4 layers of 
different compactness at this point. 
Burrow containing loose darker soil 23-30 
cm above. 
140 cm below surface 
50 cm below boundary Layer 2 – Layer 3 
50 cm above boundary Layer 3 – Layer 4 
Layer 3 seals Layer 4, sealed by Layer 2 – 
uneven boundary. Layer 2 has calcareous 
precipitate throughout. 
 
 
 
 
 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G049 ZLB for lab γ - 
Details:  
Rainbow MCA, 2” x 2” NaI Probe, 600 s counting time 
Hole Depth = 23 cm 
Est. Solid Angle = 4π 
Gamma dose rate = 0.78 ± 0.04 
 
 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg. 
 
 
Nature of Dating Problem: 
Date from Layer 3, to compare / tie in with 14C dates (26 and 31 ka?) from this layer. 
Layer 3 is rich in Upper Palaeolithic flints etc. 
Do layers 4, 5, and 6 represent 9 ka of accumulation? – See EFD4L157 
 
 
Completed By Checked By Date 
CIB  20/7/04 
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Site Code: 
Site Name: 
Biriuchya Balka 2 

Date 
 
20/7/04 

Context No 
 
5 

Luminescence 
Sample No 
EFD4L155 

Description of sampling location:  Sketch of surrounding area 
Tube sample from the lower third of layer 
5:  
Reddish brown loessic, harder at top – may 
just represent moisture variations. Colluvial 
layer with layers of darker and lighter 
material within – but only slight colour 
variations – no obvious changes in texture 
associated – relatively homogeneous 
sediments, no stones. 
39 cm above 800 cm datum 
50 cm above boundary Layer 5 – Layer 6 
Depth Coordinate = 761 cm (surface = 326)
 
 
 
 
 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G050 ZLB for lab γ - 
Details:  
Rainbow MCA, 2” x 2” NaI Probe, 600 s counting time 
Hole Depth = 22 cm 
Est. Solid Angle = 4π 
Gamma dose rate = 0.79 ± 0.04 
 
 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg. 
 
 
 
Nature of Dating Problem: 
Terminus post quem for Middle Palaeolithic layers below. 
Colluvial climate implications. 
Combined with profiling samples, should indicate efficiency of colluvial bleaching. 
Should post date sample from Layer 6, and predate that from Layer 3 
 
Completed By Checked By Date 
CIB  20/7/04 
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Site Code: 
Site Name: 
Biriuchya Balka 2 

Date 
 
20/7/04 

Context No 
 
6 

Luminescence 
Sample No 
EFD4L156 

Description of sampling location:  Sketch of surrounding area 
Tube sample from the middle of layer 6:  
“Soil” layer, red-brown, silty, limited signs 
of calcite precipitation. Stratigraphy 
relatively homogeneous, no stone, all are 
loessic in character. 
Sealed by layer 5: loessic colluvium 
Seals layer 7: Loessic, some signs of 
colluviation and calcite precipitation. Wavy 
boundary. 
35 cm below 800 cm datum 
24 cm below boundary Layer 5 – Layer 6 
22 cm above boundary Layer 6 – Layer 7 
16 cm right of tephra sampling column 
Depth Coordinate = 835 cm (surface = 326)
 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G051 ZLB for lab γ - 
Details:  
Rainbow MCA, 2” x 2” NaI Probe, 600 s counting time 
Hole Depth = 20 cm 
Est. Solid Angle = 4π 
Gamma dose rate = 0.84 ± 0.04 
 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg. 
 
 
Nature of Dating Problem: 
Layer 6 = Uppermost Middle Pal (following reinterpretation by Matiukhin on the basis 
of a new 14C date from Layer 3). This means that the boundary between Layers 5 and 6 
may be the Upper-Middle Pal boundary. However, 14C dates of 40ka and 21ka from 
upper Layer 7 indicate that Layer 6 could lie anywhere in the Late Middle – Early Upper 
Pal – this implies the archaeology isn’t diagnostic 
Soil layer indicates ground surface stable for some time (= bleaching of OSL by 
bioturbation?), and a (warmer?) wetter climate. 
Should post date sample from Layer 7, and predate that from Layer 5 
 
Completed By Checked By Date 
CIB  20/7/04 
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4 DSR Russian Steppe 

 
Site Code: 
Site Name: 
Biriuchya Balka 2 

Date 
 
21/7/04 

Context No 
 
7 

Luminescence 
Sample No 
EFD4L157 

Description of sampling location:  Sketch of surrounding area 
Tube sample from the middle of layer 7:  
Loessic, Middle Pal, but possible 
colluviation effects. Stratigraphy relatively 
homogeneous loessic, except “Loess dolls” 
– whitish, clayey calcite nodules up to ~10 
cm across – visible in lower part of Layer 7 
and Upper part of Layer 8 across the 
section. 
Sealed by Layer 6: loessic “soil”, wavy 
boundary. 
Seals Layer 8: another loessic “soil”, via a 
highly uneven boundary which was not 
easy to determine in many places. 
111 cm below 800 cm datum 
53 cm below boundary Layer 6 – Layer 7 
45 cm above boundary Layer 7 – Layer 8 
28 cm below step in section  
110 cm above base of section (not sondage)
38 cm above loess doll 
Depth Coordinate = 911 cm (surface = 326)

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G052 ZLB for lab γ - 
Details:  
Rainbow MCA, 2” x 2” NaI Probe, 600 s counting time 
Hole Depth = 20 cm 
Est. Solid Angle = 4π 
Gamma dose rate = 0.84 ± 0.05 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg. 
 
Nature of Dating Problem: 
14C dates of 40ka and 21ka from upper Layer 7 indicate probably Late Middle but 
possibly Early Upper Pal – this implies the archaeology isn’t diagnostic: will it become 
so with a proper chronology? 
Calcite nodules at base indicate a wetter climate (?), but they form below the ground 
surface – are these associated with soil formation, i.e. is Layer 6 basically soil 
development in what was Upper Layer 7? 
Should post date sample from Layer 7, and predate that from Layer 5 
 
Completed By Checked By Date 
CIB  21/7/04 
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4 DSR Russian Steppe 

 
Site Code: 
Site Name: 
Biriuchya Balka 2 

Date 
 
21/7/04 

Context No 
 
8 

Luminescence 
Sample No 
EFD4L158 

Description of sampling location:  Sketch of surrounding area 
Tube sample from the middle of layer 8:  
Loessic “soil” layer, Middle Pal. 
Stratigraphy still relatively homogeneous 
loessic in texture, but has some complex 
patterns of colour variation: whitish sub-
vertical streaks (of calcite precipitates?), 
and lenses of slightly different colours 
across the base of Layer 8/upper Layer 9. 
Some discontinuity of colour on LHS of 
section (see EFD4L162). Plus “Loess 
dolls” – whitish, clayey calcite nodules up 
to ~10 cm across – visible in lower part of 
Layer 7 and Upper part of Layer 8 across 
the section. 
Also “lenses” of flints evident 
Sealed by Layer 7: loessic colluvial? Via 
uneven/indistinct boundary. 
Seals Layer 9: by clearer in places, but 
apparently complex boundary – looking at 
sediment colours. 

173 cm below 800 cm datum 
15 cm below boundary Layer 7 – Layer 8 
11 or 20 cm above boundary Layer 8 – 
Layer 9, depending on whether different 
coloured lens is considered part of 8 or 9 
50 cm above base of section (not sondage)
3 cm above lens of flints 
Depth Coordinate = 973 cm (surface = 
326) 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G053 ZLB for lab γ - 
Details:  
Rainbow MCA, 2” x 2” NaI Probe, 600 s counting time 
Hole Depth = 20 cm 
Est. Solid Angle = 4π 
Gamma dose rate = 0.87 ± 0.04 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg. 
Nature of Dating Problem: 
Late Middle Pal. 14C of 40 and 21 in Layer 7, palaeomagnetic excursion at 46ka in 
Layer 10. Do Layers 7,8,9,10 represent 6ka of deposition? 
Soil layer indicates ground surface stable for some time (= bleaching of OSL by 
bioturbation?), and a (warmer?) wetter climate. 
Should post date sample from Layer 9, and predate that from Layer 7, and may also post 
date sample from “Layer 8” taken across the section above the sondage – still in the 
same layer according to Matiukhin, but changes in colour indicate that situation may be 
more complex. 
 
Completed By Checked By Date 
CIB  21/7/04 
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4 DSR Russian Steppe 

 
Site Code: 
Site Name: 
Biriuchya Balka 2 

Date 
 
21/7/04 

Context No 
 
9 

Luminescence 
Sample No 
EFD4L159 

Description of sampling location:  Sketch of surrounding area 
Tube sample from the middle of layer 9 
above sondage:  
Loessic but damper than above and 
“cakey” with slight mottling – small 
nodules? Whitish ~ 1cm diameter unlike 
those at layer7/8 boundary: Water table 
fluctuations? – water from a “spring” rather 
than simply a “water table” thing?  
Sealed by Layer 8: apparently complex, 
lenticular boundary 
Seals Layer 10 
 
 
 
 
 
 
 
 

59 cm below 1000 cm datum 
15 cm below boundary Layer 8 – Layer 9 
25 cm above boundary Layer 9 – Layer 10
74 cm right from LHS of section (and 
sondage) 
143 cm above present water table (in 
sondage) 
0 cm above 37 cm step in section at top of 
sondage 
Depth Coordinate = 1059 cm (surface = 
326) 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G054 ZLB for lab γ - 
Details:  
Rainbow MCA, 2” x 2” NaI Probe, 600 s counting time 
Hole Depth = 23 cm 
Est. Solid Angle = 4π 
Gamma dose rate = 0.80 ± 0.04 
Lower dose rate than layer 8 - damper 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg. 
 
Nature of Dating Problem: 
Middle Pal artefacts present. 
Late Middle Pal. 14C of 40 ka and 21 ka in Layer 7, palaeomagnetic excursion at 46ka in 
Layer 10. 
Do Layers 7,8,9,10 represent 6ka of deposition? 
Should post date sample from Layer 10, and predate that from Layer 8 
 
 
Completed By Checked By Date 
CIB  21/7/04 
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4 DSR Russian Steppe 

 
Site Code: 
Site Name: 
Biriuchya Balka 2 

Date 
 
21/7/04 

Context No 
 
10 Upper 

Luminescence 
Sample No 
EFD4L160 

Description of sampling location:  Sketch of surrounding area 
Tube sample from upper part of layer 10:  
In sondage, above rubble layer.  
Layer 10 is loessic but damper than above 
with “cakey” calcareous precipitates – 
small ~1 cm diameter. As layer 9, unlike 
7/8 – water table fluctuations?  
Ashy lenses were evident as smudges – 
grass fires? Natural? 
Sandier than above: sandstone in rubble, 
and CHUNKS OF DEGRADING 
SANDSTONE FOUND IN GAMMA 
SAMPLE. 
Rubble layer mainly limestone, but also 
sandstone 
Sealed by Layer 9 
Seals rubble in mid-Layer 10 
 

40 cm below 1100 cm datum 
52 cm below boundary Layer 9 – Layer 
10 
44 cm above rubble layer 
72 cm right from LHS of section 
(sondage) 
~ 65 cm above water in sondage at time of 
sampling, but water table would 
presumably have been higher. 
Depth Coordinate = 1140 cm (surface = 
326) 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G055 ZLB for lab γ - 
Details:  
Rainbow MCA, 2” x 2” NaI Probe, 600 s counting time 
Hole Depth = 19 cm 
Est. Solid Angle = 4π 
Gamma dose rate = 0.76 ± 0.04 
Lower dose rate than layer 9 – damper and sandier 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg. 
 
Nature of Dating Problem: 
Late Middle Pal. 14C of 40 ka and 21 ka in Layer 7, palaeomagnetic excursion at 46ka in 
Layer 10 around level of rubble. Do layers 7,8,9,10 represent 6ka of deposition? 
Occasional Middle Pal artefacts 
Supposedly alluvial context (rubble containing degrading sandstone) – implies different 
depositional context to other layers, but “marshy” signs may relate to post-depositional 
proximity to water table, since basic texture is loessic like the layers above. 
Should post date sample from Layer 10 Lower, and predate that from Layer 9 
 
 
Completed By Checked By Date 
CIB  21/7/04 
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4 DSR Russian Steppe 

 
Site Code: 
Site Name: 
Biriuchya Balka 2 

Date 
 
21/7/04 

Context No 
 
10 Lower 

Luminescence 
Sample No 
EFD4L161 

Description of sampling location:  Sketch of surrounding area 
Tube sample from lower part of layer 10:  
In sondage, between two rubble layers. 
Very damp: below present water table. 
Upper part is similar in texture to Layer 10 
above the upper rubble layer, but it 
becomes sandier lower down, closer to the 
second rubble layer. 
Bone and unworked flint observed at base 
of upper rubble layer, and in lower Layer 
10.  
Rubble layer mainly limestone, but also 
sandstone 
Sealed by Rubble mid -Layer 10 
Seals Rubble and bedrock? 
 
 
 

124 cm below 1100 cm datum 
20 cm below upper rubble layer 
13 cm above lower rubble layer 
75 cm right from LHS of section 
(sondage) 
~ 5 cm below present water table 
~ 10 cm above water in sondage at time of 
sampling 
Depth Coordinate = 1224 cm (surface = 
326) 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G056 ZLB for lab γ - 
Details:  
Rainbow MCA, 2” x 2” NaI Probe, 600 s counting time 
Hole Depth = 20 cm 
Est. Solid Angle = 4π 
Gamma dose rate = 0.66 ± 0.03 
Gamma dose rate lower again than samples above: water removed from pit, sample near 
saturation. ~80% of DR in Layer 7, so 20% difference from water content, or also 
because more sandy? 
 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg. 
 
 
Nature of Dating Problem: 
Palaeomagnetic excursion at 46ka around level of upper rubble in Layer 10. 
Oldest deposit at site – test age range 
Should predate sample from Layer 10 Upper 
 
 
Completed By Checked By Date 
CIB  21/7/04 
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4 DSR Russian Steppe 

 
Site Code: 
Site Name: 
Biriuchya Balka 2 

Date 
 
21/7/04 

Context No 
 
8 above sondage 

Luminescence 
Sample No 
EFD4L162 

Description of sampling location:  Sketch of surrounding area 
Second tube sample from layer 8 as defined 
by Matiukhin, this one at the LHS of the 
section, above the sondage:  
Appears darker than layer 8 in the centre of 
the section, a potential line of division is 
located ~ 30 cm to the right of the sampling 
point. More like Layer 9 below, but also a 
chunk of degrading sandstone was found – 
more like layer 10!. 
Flint found on boundary between Layers 7 
and 8 directly above the sampling point. 
Sealed by Layer 7 and the rest of Layer 8 
Seals Layer 9, but may actually be part of 9 
rather than 8. 
 

35 cm below 1000 cm datum 
15 cm below Matiukhin’s boundary Layer 
7 – Layer 8 
9 cm above Matiukhin’s boundary Layer 
8 – Layer 9 
25 cm above step in section at top of 
sondage 
75 cm right from LHS of section (and 
sondage) 
Depth Coordinate = 1035 cm (surface = 
326) 

 
 

Photo No: 

Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G057 ZLB for lab γ - 
Details:  
Rainbow MCA, 2” x 2” NaI Probe, 600 s counting time 
Hole Depth = 22 cm 
Est. Solid Angle = 4π 
Gamma dose rate = 0.84 ± 0.04 
Bang in between other measurement from Layer 8, and that from Layer 9 below. Both 
within errors. 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg. 
 
Nature of Dating Problem: 
Late Middle Pal. 14C of 40 and 21 in Layer 7, palaeomagnetic excursion at 46ka in 
Layer 10. Do Layers 7,8,9,10 represent 6ka of deposition? 
Layer 8 below the main sampling column is “disrupted” – evidence for cracking, roots 
etc? Complicated. Matiukhin wants doubled up sampling, but this location actually 
appears different to the rest of layer 8, and may provide a more reliable date for a 
different context. But note sandstone. 
Should predate sample from layer 7, and other from layer 8. 
Should post date sample from layer 9, but may be a later part of 9 itself. 
 
Completed By Checked By Date 
CIB  21/7/04 
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4 DSR Russian Steppe 

 
Site Code: 
Site Name: 
Biriuchya Balka 2 

Date 
 
21/7/04 

Context No 
 
Modern Topsoil 

Luminescence 
Sample No 
EFD4L163 

Description of sampling location:  Sketch of surrounding area 
Black bag sample from surface (A 
Horizon) at top of section. 
Taken from sidewall of cut, where no spoil 
was observed on top of the ‘a’ Horizon. 
Vegetation removed, and ~ 1 cm depth bits 
of topsoil were trowelled into a bag and 
sealed. 
 
 
 
 
 
 
 
 
 
 
 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry - - - 
Details:  
- 
 
 
 
Description of Sample:  
Black bag containing ~ 100 g trowelled from top 1 cm, after vegetation removal. 
 
 
 
 
Nature of Dating Problem: 
Assess bleaching of material accumulating naturally on the steppe. 
Present soil summarised as Neolithic by PAJ based on Matiukhin’s report. 
 
 
 
 
 
Completed By Checked By Date 
CIB  21/7/04 
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4 DSR Russian Steppe 

 
Site Code: 
Site Name: 
Biriuchya Balka 1a 

Date 
 
22/7/04 

Context No 
Profile Samples: 
Layers 5, 6, and 7 

Luminescence 
Sample No 
EFD4L164 – 73 

Description of sampling location:  Sketch of surrounding area 
Small tube samples down lowest step at 
Biriuchya Balka 1a. To provide context for 
Luminescence samples and identify 
discontinuities. 
Layers 5 and 6 are loessic, less compact 
than at BB2. 5 appears more porous – from 
drying line. 
Lower part of Layer 6 contains context 7: 
Rubble with artefacts in and around in 6 
too. Only the odd artefact higher in the 
section. 
 
 
 
 
 
 
 
 
 

EFD4L164     640     Layer 5a 
EFD4L165     718     Layer 5b 
EFD4L166     736     Layer 6a 
EFD4L167     804     Layer 6b 
EFD4L168     850     Layer 6c 
EFD4L169     903     Layer 6d 
EFD4L170     943     Layer 6e 
EFD4L171     988     Layer 6f (top rubble) 
EFD4L172     1014   Layer 6g (base of 
rubble) 
EFD4L173     1061   Layer 6h 
 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry - - - 
Details:  
Any dosimetry to be based on tube samples from the same section. 
 
Description of Sample:  
1 cm diameter x 2 cm length tubes. Black insulting tape around tubes upon excavation, 
labelled with duct tape and black bagged together. Soft loessic material sampled in a 
deep hole: Good quality small dating samples.. 
 
 
Nature of Dating Problem: 
Examine progression through entire sequence, look for steps relative to / between 
luminescence samples.  
 
 
 
 
 
 
 
Completed By Checked By Date 
CIB  22/7/04 
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4 DSR Russian Steppe 

 
 
Site Code: 
Site Name: 

Date 
 
22/7/04 

Context No 
 

Luminescence 
Sample No 
EFD4L174 

Description of sampling location:  Sketch of surrounding area 
Tube sample from layer 6 above rubble 
layer:  
Loessic, but less compact than at BB2 – 
damper, not dried and hardened.  
Seals rubble layer 7: Limestone, degraded 
sandstone, flint. 
Depth coordinate 961 cm 
30 cm above stones at top of Layer 7 
(EFD4L171) 

7 cm right of vertical line in section 
 

 
 
 

 

 Photo No: 

Biriuchya Balka 1a 6 above rubble 

89 cm left of RHS of section/pit 

 

Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G059 ZLB for lab γ - 
Details:  
Rainbow MCA, 2” x 2” NaI Probe, 600 s counting time 
Hole Depth = 17 cm 
Est. Solid Angle = 4π 
Gamma dose rate = 0.74 ± 0.04 
Taken from deep pit relatively recently excavated, so in situ WC may have some 
relevance here. 
 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg. 
 
 
Nature of Dating Problem: 
Rubble layer 7 contains flint nodules plus artefacts and bones apparently un-reworked: 
occupation surface. 
Rubble linked by Matiukhin to upper rubble layer in BB2? Noted on site that link was to 
rubble layer in published section that was not observed by us… 

 
 
Completed By Checked By Date 
CIB  22/7/04 

Constrain occupation and link to BB2 section 
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4 DSR Russian Steppe 

 
 
Site Code: 
Site Name: 
Biriuchya Balka 1a 

Date 
 
22/7/04 

Context No 
 
6 below rubble 

Luminescence 
Sample No 
EFD4L175 

Description of sampling location:  Sketch of surrounding area 
Tube sample from layer 6 below rubble 
layer:  
Loessic, but less compact than at BB2 – 
damper, not dried and hardened. Matrix of 
layer 6 below rubble is equal to 6 above, 
except that sandy lenses were observed 
within it, sloping down towards the right of 
the section. 
Seals rubble layer 7: Limestone, degraded 
sandstone, flint. 
Depth coordinate 1039 cm 
27 cm below stones at bottom of Layer 7 
(EFD4L172) 
28 cm above base of section 
73 cm left of RHS of section/pit 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G060 ZLB for lab γ - 
Details:  
Rainbow MCA, 2” x 2” NaI Probe, 600 s counting time 
Hole Depth = 18 cm 
Est. Solid Angle = 4π 
Gamma dose rate = 0.71 ± 0.04 
Taken from deep pit relatively recently excavated, so in situ WC may have some 
relevance here. 
 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg. 
 
 
Nature of Dating Problem: 
Rubble layer 7 contains flint nodules plus artefacts and bones apparently un-reworked: 
occupation surface. 
Rubble linked by Matiukhin to upper rubble layer in BB2? Noted on site that link was to 
rubble layer in published section that was not observed by us… 
Constrain occupation and link to BB2 section 
 
 
Completed By Checked By Date 
CIB  22/7/04 
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4 DSR Russian Steppe 

 
 
Site Code: 
Site Name: 
Biriuchya Balka 1a 

Date 
 
22/7/04 

Context No 
Sand lens in layer 6 
below rubble 

Luminescence 
Sample No 
EFD4L176 

Description of sampling location:  Sketch of surrounding area 
Tin sample from quartzose? Sand lens in 
layer 6 below rubble layer:  
Yellow-brown sand. Appears to be well 
sorted size-wise, but a mixture of minerals 
including heavy minerals.  
Sand lens slopes down towards the right of 
the section at ~ 30 degrees.  
Lens is 2.5 – 4 cm thick in region of 
sampling, thinning up: Upper tail extends 
into sampling location of EFD4L175. 
Seals layer 6, sealed by layer 6. 

Depth coordinate (centre of tin) 1056 cm 
30 cm below stones at bottom of Layer 7 
at this point  
10 cm above base of section 
20 cm left of RHS of section/pit 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G061 ZLB for lab γ - 
Details:  
Rainbow MCA, 2” x 2” NaI Probe, 600 s counting time 
Hole Depth = ? cm 
Est. Solid Angle = 4π 
Gamma dose rate = 0.62 ± 0.03 
Dose rate lower than others from BB1a – close to EFD4L175 and no evidence of water 
table (wetness, precipitates etc as in BB2), so water content should be similar: Just 
sandier. 
Taken from deep pit relatively recently excavated, so in situ WC may have some 
relevance here. 
 
 
Description of Sample:  
12 cm × 4 cm × 3 cm stainless steel tin in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg. 
 
 
Nature of Dating Problem: 
Rubble layer 7 contains flint nodules plus artefacts and bones apparently un-reworked: 
occupation surface. Rubble linked by Matiukhin to upper rubble layer in BB2? Noted on 
site that link was to rubble layer in published section that was not observed by us… 
Constrain occupation and link to BB2 section 
Sand lens in layer 6 lower to provide quartz comparison with EFD4L175. Sand is 
alluvial or colluvial? – Slope indicates not alluvial. Reasonably clean, but bleaching 
mechanism uncertain. 
 
 
Completed By Checked By Date 
CIB  22/7/04 
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4 DSR Russian Steppe 

 
 
Site Code: 
Site Name: 
Kalitvenka 1 

Date 
 
23/7/04 

Context No 
Whole section: 
Profile samples 

Luminescence 
Sample No 
EFD4L177 – 201 

Description of sampling location:  Sketch of surrounding area 
Small zip lock bag samples taken down 
whole of RHS of section.  
Sediments = sandy loams, sand silt loams, 
and sands. Must be some clay as the 
surface of the section was very compact – 
small sampling tubes could not be used. 
To provide context for Luminescence 
samples and identify discontinuities. 
Particularly upper part where full 
luminescence samples not taken. 
 
 
 
 
 
 
 
 
 

EFD4L177     28      Layer 1 
EFD4L178     34      Layer 2U 
EFD4L179     40      Layer 2M 
EFD4L180     54      Layer 2L 
EFD4L181     58      Layer 3U 
EFD4L182     72      Layer 3M 
EFD4L183     92      Layer 4 (labelled 3L) 
EFD4L184     100    Layer 5U (labelled 4) 
EFD4L185     112    Layer 5M 
EFD4L186     125    Layer 5L 
EFD4L187     132    Layer 7U 
EFD4L188     140    Layer 7M 
EFD4L189     147    Layer 7L 
EFD4L190     152    Layer 8U 
EFD4L191     158    Layer 8M 
EFD4L192     162    Layer 8L 
EFD4L193     167    Layer 10U 
EFD4L194     173    Layer 10M 
EFD4L195     177    Layer 10L 
EFD4L196     182    Layer 11U 
EFD4L197     190    Layer 11M 
EFD4L198     197    Layer 11L 
EFD4L199     207    Layer 12U 
EFD4L200     235    Layer 12M 
EFD4L201     260    Layer 12L 
 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry - - - 
Details:  
Any dosimetry to be based on tube samples from the same section. 
 
Description of Sample:  
Small zip lock bags (~1 g), sampled under space blanket. Material trowelled into ZLB 
after surface of section had been cleaned. ZLB put directly into black bag. However: 
difficult to make light tight, so quality is variable. Lower in section likely to be better. 
 
 
Nature of Dating Problem: 
Look for steps in chronology / links between main luminescence samples. Examine 
palaeoclimate/stratigraphic sequence not possible using main samples. Break at 4-5 in 
particular. 
Test OSL on coarse (quartz?) versus fines 
 
 
Completed By Checked By Date 
CIB  23/7/04 
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4 DSR Russian Steppe 

 
 
Site Code: 
Site Name: 
Kalitvenka 1 

Date 
 
23/7/04 

Context No 
 
10 

Luminescence 
Sample No 
EFD4L202 

Description of sampling location:  Sketch of surrounding area 
Tube sample from layer 10: 
Whitish sand / sandy loam found in many 
sites around the area. However, evidence 
for burrows and mixing from darker soils 
above and below. 
Seals Layer 11: Sandy loam similar to 
Layer 8. 
Sealed by Layers 8 and 9: Compact reddish 
sandy silt loam, probably colluvial. 
Depth from surface 175 cm 
7 cm below boundary Layer 8 - Layer 10 
6 cm above boundary Layer 10 - Layer 11 
38 cm left of RHS of section 
 
 
 
 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G063 ZLB for lab γ - 
Details:  
Rainbow MCA, 2” x 2” NaI Probe, 600 s counting time 
Hole Depth = 17 cm 
Est. Solid Angle = 4π 
Gamma dose rate = 0.28 ± 0.01 
Much lower dose rates than at BB reflect quartzose drift geology 
 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg. 
 
 
Nature of Dating Problem: 
Layer 10 has been identified around the area and associated with the period 40 ka – 55 
ka by geological / sedimentary comparisons. Test this. Should be in situ (wind blown) as 
opposed to colluvial etc. 
Test OSL on coarse (quartz?) versus fines 
 
 
Completed By Checked By Date 
CIB  23/7/04 
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4 DSR Russian Steppe 

 
 
Site Code: 
Site Name: 
Kalitvenka 1 

Date 
 
23/7/04 

Context No 
 
11 

Luminescence 
Sample No 
EFD4L203 

Description of sampling location:  Sketch of surrounding area 
Tube sample from layer 11: 
Compact reddish sandy silt loam, loessic, 
probably colluvial. Contains some evidence 
for burrows. 
Seals Layer 12, including channel/pit fill: 
Sand containing majority (~98%) of 
artefacts from site. Upper 12 is reddish 
brown silty sand. 
Sealed by Layer 10: whitish sand. 
Depth from surface 192 cm 
10 cm below boundary Layer 10 - Layer 11 
10 cm above boundary Layer 11 - Layer 12 
39 cm left of RHS of section 
 
 
 
 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G064 ZLB for lab γ - 
Details:  
Rainbow MCA, 2” x 2” NaI Probe, 600 s counting time 
Hole Depth = 29 cm above hole, but collapse of material left only ~ 10 cm hole depth on 
the lower side. 
Est. Solid Angle = 4π 
Gamma dose rate = 0.20 ± 0.01 
Much lower dose rates than at BB reflect quartzose drift geology 
 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg. 
 
 
Nature of Dating Problem: 
Constrain Layers 10 and 12. Layer 10 has been identified around the area and associated 
with the period 40 ka – 55 ka by geological / sedimentary comparisons. Test this. Layer 
12 contains most of the archaeology. 
Test OSL on coarse (quartz?) versus fines 
 
Completed By Checked By Date 
CIB  23/7/04 

 301



4 DSR Russian Steppe 

 
 
Site Code: 
Site Name: 
Kalitvenka 1 

Date 
 
23/7/04 

Context No 
 
12 Upper 

Luminescence 
Sample No 
EFD4L204 

Description of sampling location:  Sketch of surrounding area 
Tube sample from middle of Layer 12 
Upper: 
Reddish-brown silty sand. Similar colour to 
sandy loams above it. Sufficiently sandy to 
be loose in texture – tube can be pushed in 
by hand. Section collapse in line of other 
samples meant that this one was taken 
further to the left. 
Seals Layer 12 Lower: Cleaner whitish 
sand. 
Sealed by Layer 11: Colluvial? Sandy silt 
loam. 
Depth from surface 217 cm 
17 cm below boundary Layer 11 - Layer 12 
9 cm above base of section (left of 
sondage) 
77 cm left of RHS of section 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G065 ZLB for lab γ - 
Details:  
Rainbow MCA, 2” x 2” NaI Probe, 600 s counting time 
Hole Depth = 25 cm 
Est. Solid Angle = 4π 
Gamma dose rate = 0.13 ± 0.01 
Much lower dose rates than at BB reflect quartzose drift geology 
 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg. 
 
 
Nature of Dating Problem: 
Layer 12 is a sand called “Palaeogene” by the geologist, but contains 98% of the 
artefacts from the site. Layer 12 Upper has been subject to soil formation processes if 
not colluviation – should provide a date for archaeological activity at Kalitvenka. 
Test OSL on coarse (quartz?) versus fines 
 
 
Completed By Checked By Date 
CIB  23/7/04 
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Site Code: 
Site Name: 
Kalitvenka 1 

Date 
 
23/7/04 

Context No 
 
12 Lower 

Luminescence 
Sample No 
EFD4L205 

Description of sampling location:  Sketch of surrounding area 
Tube sample from middle of Layer 12 
Lower: 
Cleanish white quartzose sand. A few 
pebbles and root lines. Loose in texture – 
tube pushed in by hand. Base of exposed 
sequence, in sondage. At very bottom of 
sondage, sand is becoming yellower. 
Sealed by Layer 11 via Layer 12 Upper: 
Reddish brown sand/silty sand. 
Depth from surface 245 cm. 
20-30 cm below transition Layer 12 Upper 
- Layer 12 Lower (transition diffuse). 
30 cm above base of sondage 
36 cm left of RHS of section 
 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G066 ZLB for lab γ - 
Details:  
Rainbow MCA, 2” x 2” NaI Probe, 600 s counting time 
Hole Depth = 23 cm, but only 5 cm depth immediately above probe due to collapse. 
Beneath probe was composed of material replaced after collapse.  
Est. Solid Angle = 4π 
Gamma dose rate = 0.07 ± 0.01 
Very loose sandy material – low dose rate and very little 40K implies clean quartz(ite) 
sand. 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg. 
 
 
Nature of Dating Problem: 
Layer 12 is a sand called “Palaeogene” by the geologist, but contains 98% of the 
artefacts from the site. Reworking, saltation etc: good dates? Lower Layer 12 is cleaner 
sand, unlike soils above. 
 
 
 
Completed By Checked By Date 
CIB  23/7/04 
 

 303



4 DSR Russian Steppe 

 
Site Code: 
Site Name: 
Kalitvenka 1v 

Date 
 
23/7/04 

Context No 
 
3 

Luminescence 
Sample No 
EFD4L206 

Description of sampling location:  Sketch of surrounding area 
Tube sample from middle of Layer 3: 
Remnant lens of compact sandy silt loam 
with calcite nodules. Matiukhin makes link 
to Layer 10 at Kalitvenka 1. 
Seals Layer 4: basal sand from which 
quartzite nodules were recovered and 
worked in antiquity.  
Sealed by Layer 2: Reddish brown sandy 
silt (loessic, colluvial?). 
Depth from surface ? cm 
9 cm below boundary Layer 2 - Layer 3. 
7 cm above boundary Layer 3 - Layer 4. 
24 cm above datum 
101 cm left of RHS of section 
 
 
 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G067 ZLB for lab γ - 
Details:  
Rainbow MCA, 2” x 2” NaI Probe, 600 s counting time 
Hole Depth = 18 cm 
Est. Solid Angle = 4π 
Gamma dose rate = 0.25 ± 0.01 
Dose rate similar to Layer 10 at Kalitvenka 1. 
 
 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg. 
 
 
Nature of Dating Problem: 
Link to Layer 10 at Kalitvenka 1: link sites in group, link source and working area? 
Constrain age of resource usage in combo with sample from Layer 4 
 
 
 
Completed By Checked By Date 
CIB  23/7/04 
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Site Code: 
Site Name: 
Kalitvenka 1v 

Date 
 
23/7/04 

Context No 
 
4 

Luminescence 
Sample No 
EFD4L207 

Description of sampling location:  Sketch of surrounding area 
Tube sample from Layer 4: 
Basal sand from which quartzite nodules 
were recovered and worked in antiquity. 
Red – brown sand similar to Layer 12 
Upper at Kalitvenka 1. 
Sealed by Layer 2: Reddish brown sandy 
silt (loessic, colluvial?) and Layer 3: 
Remnant sandy silt loam with calcite 
nodules. 
Depth from surface ? cm 
25 cm below boundary Layer 3 - Layer 4. 
12 cm below datum 
8 cm above base of section 
104 cm left of RHS of section 
 
 
 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G068 ZLB for lab γ - 
Details:  
Rainbow MCA, 2” x 2” NaI Probe, 600 s counting time 
Hole Depth = 21 cm 
Est. Solid Angle = 4π 
Gamma dose rate = 0.14 ± 0.01 
Dose rate within errors of Layer 12 upper at Kalitvenka 1 
 
 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg. 
 
 
Nature of Dating Problem: 
Link to Layer 12 at Kalitvenka 1: link sites in group, link source and working area? 
Constrain age of resource usage in combo with sample from Layer 4 
 
 
 
Completed By Checked By Date 
CIB  23/7/04 
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Site Code: 
Site Name: 
Kostenki 14 

Date 
 
28/7/04 

Context No 
South Section: 
Profile Samples 

Luminescence 
Sample No 
EFD4L208 – 17 

Description of sampling location:  Sketch of surrounding area 
10 Small tube samples down section 
through tephra (in Layer 2) and palaeosol 
with excursion at base (Layer 6). 
Generally silt/silty clay of different 
colours.  
Tephra fine but gritty (in Layer 2).  
Intermittent lens of coarse material 
including chalk and sand (Mid layer 3, 
sampled for full luminescence dating). 
Layer 5 contains “spring action” calcareous 
precipitates. 
Layer 7 contains chalk/ calc nodules ~ 1cm 
diameter. 
 
 
 
 
 
 
 

EFD4L208     -5.5    “Layer 1” 
EFD4L209     1        “Layer 2” 
EFD4L210     7        “Layer 3U” 
EFD4L211     24      “Layer 3L” 
EFD4L212    30.5    “Layer 4U” 
EFD4L213     38      “Layer 4M” 
EFD4L214     44      “Layer 4L” 
EFD4L215     52      “Layer 5” 
EFD4L216     59      “Layer 6” 
EFD4L217     67      “Layer 7” 
Depths are below the 0 point of Rupert’s 
sampling column. 
Profiling samples taken ~ 87 cm to the left 
of Rupert’s 
Layer No’s allocated for these samples 
only – no convenient numbering system 
covering site 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry - - - 
Details:  
Any dosimetry to be based on tube samples from the same section. 
 
Description of Sample:  
1 cm diameter x 2 cm length tubes. Black insulting tape around tubes upon excavation, 
labelled with duct tape and black bagged together. Plugs of material left at ends of tubes: 
remove and within are good quality small dating samples. 
 
 
Nature of Dating Problem: 
Provide context and look for discontinuities between tephra and palaeosol. 
Tephra = ? ka 
Palaeomagnetic excursion at base of Palaeosol = ? ka. 
 
 
 
 
 
Completed By Checked By Date 
CIB  28/7/04 
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Site Code: 
Site Name: 
Kostenki 14 

Date 
 
28/7/04 

Context No 
South section: 
“Layer 3” 

Luminescence 
Sample No 
EFD4L218 

Description of sampling location:  Sketch of surrounding area 
Bag sample from lens of coarse material 
mid- “Layer 3”: between tephra and 
palaeosol. - Layer No’s allocated for these 
samples only – no convenient numbering 
system covering site 
Lens includes chalky lumps (< 3 cm) and 
sandy material. 
Undulating nature of lens and other layer 
boundaries indicates post depositional soft 
sediment deformation.  
Sealed by “Layer 3” Upper: Light greyish-
brown silty clay immediately below “Layer 
2”: as “Layer 3” but interleaved with 
tephra. 
Seals “Layer 3” Lower: Slightly darker 
grey clayey silt. 
 
 

15 cm below 0 point of Rupert’s sampling 
column 
54 cm left from line of Rupert’s sampling 
column 
15 cm right from location of previous 
column sample (David Pyle?) 
13 cm below tephra visible directly above 
11 cm above boundary “Layer 3” – 
“Layer 4”  
32 cm below large step in the section. 
61 cm above another large step. 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G070 ZLB for lab γ - 
Details:  
Rainbow MCA, 2” x 2” NaI Probe, 600 s counting time 
Hole Depth = 21 cm 
Est. Solid Angle = 4π 
Gamma dose rate = 0.42 ± 0.02 
Depth from ground surface ~ 4 m, opposite wall of pit ~ 20 m away. 
Section drying, in situ WC not expected to be representative. 
 
 
Description of Sample:  
Black bag of loose sediment excavated from lens under space blanket, sealed and second 
bagged. Total mass as sampled ~ 0.5 kg. 
 
Nature of Dating Problem: 
Check performance of OSL against Tephra (38-41 ka) and Palaeosol magnetic excursion 
(40-42 or 44-46 ka). 
Extract coarse grains (quartz, feldspar?) after sieving out calcareous lumps, for 
comparison with fine grain results from EFD4L219 - OSL cross comparison. 
Should post date EFD4L220 and should equal EFD4L219. 
 
Completed By Checked By Date 
CIB  28/7/04 
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Site Code: 
Site Name: 
Kostenki 14 

Date 
 
28/7/04 

Context No 
South section: 
“Layer 3” 

Luminescence 
Sample No 
EFD4L219 

Description of sampling location:  Sketch of surrounding area 
Tube sample from behind bag sample from 
lens of coarse material mid- “Layer 3”: 
between tephra and palaeosol. - Layer No’s 
allocated for these samples only – no 
convenient numbering system covering site 
Lens includes chalky lumps (< 3 cm) and 
sandy material. 
Undulating nature of lens and other layer 
boundaries indicates post depositional soft 
sediment deformation. 
Sealed by “Layer 3” Upper: Light greyish-
brown silty clay immediately below “Layer 
2”: as “Layer 3” but interleaved with 
tephra. 
Seals “Layer 3” Lower: Slightly darker 
grey clayey silt. 
 
 

15 cm below 0 point of Rupert’s sampling 
column 
54 cm left from line of Rupert’s sampling 
column 
15 cm right from location of previous 
column sample (David Pyle?) 
13 cm below tephra visible directly above 
11 cm above boundary “Layer 3” – 
“Layer 4”  
32 cm below large step in the section. 
61 cm above another large step. 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G070 ZLB for lab γ - 
Details:  
Rainbow MCA, 2” x 2” NaI Probe, 600 s counting time 
Hole Depth = 21 cm 
Est. Solid Angle = 4π 
Gamma dose rate = 0.42 ± 0.02 
Depth from ground surface ~ 4 m, opposite wall of pit ~ 20 m away. 
Section drying, in situ WC not expected to be representative. 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg. 
 
 
Nature of Dating Problem: 
Check performance of OSL against Tephra (38-41 ka) and Palaeosol magnetic excursion 
(40-42 or 44-46 ka). 
Extract fine grains (+ coarse?), for comparison with coarse grain (quartz, feldspar?) 
results from EFD4L218 – OSL cross comparison. 
Should post date EFD4L220 and should equal EFD4L218. 
 
Completed By Checked By Date 
CIB  28/7/04 
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Site Code: 
Site Name: 
Kostenki 14 

Date 
 
28/7/04 

Context No 
South section: 
“Layer 7” 

Luminescence 
Sample No 
EFD4L220 

Description of sampling location:  Sketch of surrounding area 
Tube sample from “Layer 7” below 
palaeosol “Layer 6” - Layer No’s allocated 
for these samples only – no convenient 
numbering system covering site 
“Layer 7” is light grey-brown clayey silt 
with chalk clasts <1 cm = top of series of 
“alluvial” deposits visible more fully in the 
East Section. This is thicker than the wavy 
and sometimes discontinuous palaeosol. 
Undulating nature of layer boundaries 
indicates post depositional soft sediment 
deformation. 
Sealed by “Layer 6”: Palaeosol. Darker 
grey-Brown silty clay loam, some chalk. 
Seals further “alluvial” deposits. 
 
 

72 cm below 0 point of Rupert’s sampling 
column 
47 cm left from line of Rupert’s sampling 
column 
13 cm below tephra 
11 cm below boundary “Layer 6” – 
“Layer 7” directly above, but boundary 
undulates, so sample was taken 
approximately level with bottom of soil. 
7 cm above large step in the section. 
 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G071 ZLB for lab γ - 
Details:  
Rainbow MCA, 2” x 2” NaI Probe, 600 s counting time 
Hole Depth = 22 cm 
Est. Solid Angle = 4π 
Gamma dose rate = 0.41 ± 0.02 
Depth from ground surface ~ 4 m, opposite wall of pit ~ 20 m away. 
Section drying, in situ WC not expected to be representative. 
 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg. 
 
 
Nature of Dating Problem: 
Check performance of OSL against Tephra (38-41 ka) and Palaeosol magnetic excursion 
(40-42 or 44-46 ka) – constrain upper age of magnetic excursion at base of palaeosol. 
Should pre date EFD4L218 and 219. 
Should post date EFD4L241 
 
 
Completed By Checked By Date 
CIB  28/7/04 
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Site Code: 
Site Name: 
Kostenki 14 

Date 
 
28/7/04 

Context No 
East Section: 
Profile Samples 

Luminescence 
Sample No 
EFD4L221 – 40 

Description of sampling location:  Sketch of surrounding area 
20 Small tube samples down East Section, 
from the palaeosol containing the magnetic 
reversal, down to basal clay (apparently), 
through 2/3 cultural layers: The lower 
(“Layer 10”) being the oldest on site, the 
upper (“Layer 8”) being interpreted as 
redeposited older material. 
 
Depths are below datum (planning line 
running across upper part of section). 
Profiling samples follow Rupert’s 
Layer No’s allocated for these samples 
only – no convenient numbering system 
covering site 
 
 
 
 
 
 
 

EFD4L221     -22      “Layer 6” 
EFD4L222     -12      “Layer 7a” 
EFD4L223     5          “Layer 7b” 
EFD4L224     20        “Layer 7c” 
EFD4L225     35        “Layer 7d” 
EFD4L226     44        “Layer 8” 
EFD4L227     55        “Layer 9a” 
EFD4L228     70        “Layer 9b” 
EFD4L229     86        “Layer 9c” 
EFD4L230     101      “Layer 9d” 
EFD4L231     109      “Layer 9e” 
EFD4L232     118      “Layer 9f” 
EFD4L233     127      “Layer 10a” 
EFD4L234     134      “Layer 10b” 
EFD4L235     141      “Layer 10c” 
EFD4L236     151      “Layer 10d” 
EFD4L237     160      “Layer 11a” 
EFD4L238     175      “Layer 11b” (sand) 
EFD4L239     179      “Layer 11c” 
EFD4L240     186      “Layer 11d” 
 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry - - - 
Details:  
Any dosimetry to be based on tube samples from the same section. 
 
Description of Sample:  
1 cm diameter x 2 cm length tubes. Black insulting tape around tubes upon excavation, 
labelled with duct tape and black bagged together. Plugs of material left at ends of tubes: 
remove and within are good quality small dating samples. 
 
 
Nature of Dating Problem: 
Put EFD4L241 and 242 in context and link to profile on South Section via Palaeosol 
with magnetic excursion at base. Examine process of accumulation in the sequences of 
thin layers / lenses from which the Luminescence samples were taken. 
Is upper horizon redeposited? 
 
 
 
Completed By Checked By Date 
CIB  28/7/04 
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Site Code: 
Site Name: 
Kostenki 14 

Date 
 
28/7/04 

Context No 
East Section: 
“Layer 9” 

Luminescence 
Sample No 
EFD4L241 

Description of sampling location:  Sketch of surrounding area 
Tube sample from “Layer 9” level with 
sample of Steve Forman: Grey-Brown 
silt/silty clay layer within “Layer 9”, ~ 15 
cm thick. 
Layer No’s allocated for these samples 
only – no convenient numbering system 
covering site 
 “Layer 9” consists of many sub-horizontal 
layers, thickness from ~15 cm to ~1 cm. 
All thought to be colluvial, silt/silty clay, 
differentiated on the basis of colour.  
Sealed by “Layer 8”: Cultural layer 
interpreted as redeposited while frozen 
(lumps of permafrost). 
Seals “Layer 10”: Very dark red-brown 
silty clay, lowermost cultural horizon 
associated with “hearths layer” elsewhere 
on site. 

87 cm below datum 
83 cm right from LHS of section, above 
sondage 
22 cm right from sampling point of Steve 
Forman 
 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G072 ZLB for lab γ - 
Details:  
Rainbow MCA, 2” x 2” NaI Probe, 600 s counting time 
Hole Depth = 22 cm 
Est. Solid Angle = 4π 
Gamma dose rate = 0.58 ± 0.03 
Depth from ground surface ~ 5 m, opposite wall of pit ~ 15 m away. 
Deep, still damp, only re-excavated recently, so in-situ WC may have some relevance. 
 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg. 
 
Nature of Dating Problem: 
Tie in results with IRSL of Steve Forman (44-46 ka), and provide upper constraint for 
“cultural layer” containing red ochre similar to “hearth’s layer”, with IRSL of 34 and 45 
ka. (!) (UIC-749 & -748) (Sinitsyn, 2003b)  
Should pre date EFD4L220. 
Should post date EFD4L242 
 
Completed By Checked By Date 
CIB  28/7/04 
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Site Code: 
Site Name: 
Kostenki 14 

Date 
 
28/7/04 

Context No 
East Section: 
“Layer 11” 

Luminescence 
Sample No 
EFD4L242 

Description of sampling location:  Sketch of surrounding area 
Tube sample from “Layer 11”: “Alluvial?” 
layer below lower cultural layer. 
Layer No’s allocated for these samples 
only – no convenient numbering system 
covering site 
“Layer 11” consists of sandy silt / clayey 
silt lenses. Thin, complex interleaving, but 
not VERY different from each other, 
except lower down, where some sand 
lenses were observed (one sampled using 
profiling tube: EFD4L238). Some chalk 
clasts <1 cm, more above sampling 
position, less below. 
Sealed by “Layer 10”: Very dark red-
brown silty clay, lowermost cultural 
horizon associated with “hearths layer” 
elsewhere on site. 
Seals whitish clay – at base of deposits, or 
backfill from previous excavation? 

164 cm below datum 
85 cm right from LHS of section, in 
sondage 
16 cm left from RHS of sondage 
36 cm below upper dark part of Layer 10, 
28 cm below very chalky bit below dark 
cultural material. Tail of other line of 
deposition (part of Layer 10) is closer. 
 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G073 ZLB for lab γ - 
Details:  
Rainbow MCA, 2” x 2” NaI Probe, 600 s counting time 
Hole Depth = 21 cm 
Est. Solid Angle = 4π 
Gamma dose rate = 0.45 ± 0.02 
Deep, still damp, only re-excavated recently, so in-situ WC may have some relevance. 
Lower dose rate than EFD4L241 may reflect water content 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg. 
 
Nature of Dating Problem: 
Provide lower constraint for “cultural layer” containing red ochre similar to “hearth’s 
layer”, with IRSL of 34 and 45 ka. – Oldest at Kostenki? 
Should pre date EFD4L241. 
 
 
 
Completed By Checked By Date 
CIB  28/7/04 
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Appendix 4.3 Field gamma spectrometry forms 
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Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G047.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Kreminskoe Measurement 
Date 19/07/04 

Context Biriuchya Balka 
Accommodation Spectrum No. 1 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 481 (1443 keV) 
Ch. Width (eV) 3  
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 15194 15625 2963  
Count Rate (cps) 25.3 26.04 4.93  
Dose Rate (mGy/a) 0.49 0.51 0.53 0.55 
Error  0.026 0.027 0.027 
Mean Dose Rate (mGy/a) 0.53 
Location and geometry  
Test measurement in box adjacent to stone wall in room. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

4π 4π Gamma dose rate 
(mGy/a) 

0.53 ± 0.02 

 
TL Samples  Date 20/07/04 

-  Completed By CIB 
  Checked By  
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Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G048.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Biriuchya Balka 2 Measurement 
Date 20/07/04 

Context Base of section, RHS Spectrum No. 2 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 497 (1510 keV) 
Ch. Width (eV) 3  
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 21207 21243 4193  
Count Rate (cps) 35.3 35.4 6.99  
Dose Rate (mGy/a) 0.69 0.69 0.74 0.74 
Error  0.036 0.037 0.037 
Mean Dose Rate (mGy/a) 0.72 
Location and geometry  
Test measurement at base of section – not in hole 
Geometry: 3.5 – 3.8 π at surface of section, 
Hole depth = 0 cm 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

3.5 – 3.8 π 4π Gamma dose rate 
(mGy/a) 

0.76 (if 3.8 π) – 
0.82 (if 3.5 π) 

 
TL Samples  Date 20/07/04 

-  Completed By CIB 
  Checked By  
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Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G049.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Biriuchya Balka 2 Measurement 
Date 20/07/04 

Context Layer 3 (Mid) Spectrum No. 3 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 505 (1485 keV) 
Ch. Width (eV) 3 2.90 
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 23043 22711 4519  
Count Rate (cps) 38.4 37.9 7.53  
Dose Rate (mGy/a) 0.75 0.74 0.80 0.80 
Error  0.04 0.04 0.04 
Mean Dose Rate (mGy/a) 0.78 
Location and geometry  
~ 5 m from LHS of section (N) 
~ 6 m from RHS of section (S) 
~ 5 m above base of section (not sondage) 
and see TL sample sheet 
Geometry: ~ 3.5 π at surface of section, 
Hole depth = 23 cm 
Gamma dose rate = 0.78 mGy/a implies gamma + beta ~ 2.34 mGy/a to coarse grains of 
quartz. Higher than may other sites, but loess would/could be around 4 mGy/a? or is that 
only to fine grains? 
 
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

4π 4π Gamma dose rate 
(mGy/a) 

0.78 ± 0.04 

 
TL Samples  Date 20/07/04 

EFD4L154  Completed By CIB 
  Checked By  
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Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G050.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Biriuchya Balka 2 Measurement 
Date 20/07/04 

Context Layer 5 (Lower) Spectrum No. 4 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 495 (1433 keV) 
Ch. Width (eV) 3 2.95 
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 22850 22897 4633  
Count Rate (cps) 30.1 38.1 7.72  
Dose Rate (mGy/a) 0.74 0.74 0.82 0.81 
Error  0.04 0.04 0.04 
Mean Dose Rate (mGy/a) 0.79 
Location and geometry  
~ 5 m from LHS of section (N) 
~ 6 m from RHS of section (S) 
~ 3 m below top of section 
~ 3.5 m above base of section (not sondage) 
and see TL sample sheet 
Geometry: ~ 3.6 π at surface of section, 
Hole depth = 22 cm 
 
 
 
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

4π 4π Gamma dose rate 
(mGy/a) 

0.79 ± 0.04 

 
TL Samples  Date 20/07/04 

EFD4L155  Completed By CIB 
  Checked By  
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Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G051.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Biriuchya Balka 2 Measurement 
Date 20/07/04 

Context Layer 6 Spectrum No. 5 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 481 (1420 keV) 
Ch. Width (eV) 3 3.04 
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 23626 24228 4939  
Count Rate (cps) 39.4 40.4 8.23  
Dose Rate (mGy/a) 0.77 0.79 0.88 0.86 
Error  0.04 0.04 0.04 
Mean Dose Rate (mGy/a) 0.84 
Location and geometry  
~ 5 m from LHS of section (N) 
~ 6 m from RHS of section (S) 
~ 4 m below top of section 
~ 2 m above base of section (not sondage) 
and see TL sample sheet 
Geometry: ~ 3.7 π at surface of section, 
Hole depth = 20 cm 
Note: Although still within errors of the average, the >450 keV dose rate appears 
consistently lower >1350keV. This is expected to result from a different balance of U, 
Th and K to that assumed in the definition of the conversion factors.  
Spectra display relatively large amounts of high energy emissions, indicating high U and 
Th decay series concentrations relative to K.  
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

4π 4π Gamma dose rate 
(mGy/a) 

0.84 ± 0.04 

 
TL Samples  Date 20/07/04 

EFD4L156  Completed By CIB 
  Checked By  
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4 DSR Russian Steppe 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G052.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Biriuchya Balka 2 Measurement 
Date 21/07/04 

Context Layer 7 Spectrum No. 1 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 486 (1458 keV) 
Ch. Width (eV) 3 3.00 
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 23942 24425 4888  
Count Rate (cps) 39.9 40.7 8.14  
Dose Rate (mGy/a) 0.78 0.79 0.87 0.86 
Error  0.04 0.04 0.04 
Mean Dose Rate (mGy/a) 0.84 
Location and geometry  
~ 5 m from LHS of section (N) 
~ 6 m from RHS of section (S) 
28 cm below step in section 
110 cm above base of section (not sondage) 
and see TL sample sheet 
Geometry: ~ 3.8 π at surface of section, 
Hole depth = 20 cm 
 
 
 
 
  
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

4π 4π Gamma dose rate 
(mGy/a) 

0.84 ± 0.05 

 
TL Samples  Date 21/07/04 

EFD4L157  Completed By CIB 
  Checked By  
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4 DSR Russian Steppe 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G053.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Biriuchya Balka 2 Measurement 
Date 21/07/04 

Context Layer 8 Spectrum No. 2 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 500 (1500 keV) 
Ch. Width (eV) 3 2.92 
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 25553 25484 5027  
Count Rate (cps) 42.6 42.5 8.4  
Dose Rate (mGy/a) 0.83 0.83 0.89 0.89 
Error  0.04 0.04 0.04 
Mean Dose Rate (mGy/a) 0.87 
Location and geometry  
~ 5 m from LHS of section (N) 
~ 6 m from RHS of section (S) 
90 cm below step in section 
50 cm above base of section (not sondage) 
and see TL sample sheet 
Geometry: ~ 3.8 π at surface of section, 
Hole depth = 20 cm 
 
 
 
 
  
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

4π 4π Gamma dose rate 
(mGy/a) 

0.87 ± 0.04 

 
TL Samples  Date 21/07/04 

EFD4L158  Completed By CIB 
  Checked By  
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4 DSR Russian Steppe 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G054.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Biriuchya Balka 2 Measurement 
Date 21/07/04 

Context Layer 9 Spectrum No. 3 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 501 (1464 keV) 
Ch. Width (eV) 3 2.92 
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 23897 23664 4557  
Count Rate (cps) 39.8 39.4 7.60  
Dose Rate (mGy/a) 0.78 0.77 0.81 0.83 
Error  0.04 0.04 0.04 
Mean Dose Rate (mGy/a) 0.80 
Location and geometry  
~ 74 cm from LHS of section (N) 
0 cm above 37 cm step at top of sondage, ~5 cm below base of main section elsewhere 
and see TL sample sheet 
Geometry: ~ 3.9 π at surface of section, 
Hole depth = 23 cm 
Gamma dose rate lower than G053: Higher water content? – appears damper 
 
 
 
  
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

4π 4π Gamma dose rate 
(mGy/a) 

0.80 ± 0.04 

 
TL Samples  Date 21/07/04 

EFD4L159  Completed By CIB 
  Checked By  
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4 DSR Russian Steppe 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G055.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Biriuchya Balka 2 Measurement 
Date 21/07/04 

Context Layer 10 Spectrum No. 4 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 500 (1459 keV) 
Ch. Width (eV) 3 2.92 
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 22483 22368 4394  
Count Rate (cps) 37.5 37.3 7.32  
Dose Rate (mGy/a) 0.73 0.73 0.78 0.78 
Error  0.04 0.04 0.04 
Mean Dose Rate (mGy/a) 0.76 
Location and geometry  
~ 70 cm from LHS of section (N) 
74 cm below top of sondage 
65 cm above water in sondage at time of sampling, but this would have presumably been 
higher  
and see TL sample sheet 
Geometry: ~ 4 π at surface of section, 
Hole depth = 19 cm 
Gamma dose rate lower again than samples above: Location clearly damper, but 
contains sandstone too…? 
 
 
 
  
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

4π 4π Gamma dose rate 
(mGy/a) 

0.76 ± 0.04 

 
TL Samples  Date 21/07/04 

EFD4L160  Completed By CIB 
  Checked By  
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4 DSR Russian Steppe 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G056.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Biriuchya Balka 2 Measurement 
Date 21/07/04 

Context Layer 10, below stones Spectrum No. 6 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487  
Ch. Width (eV) 3  
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 19885 19664 3745  
Count Rate (cps) 33.1 32.74 6.24  
Dose Rate (mGy/a) 0.64 0.64 0.66 0.69 
Error  0.03 0.03 0.03 
Mean Dose Rate (mGy/a) 0.66 
Location and geometry  
~ 70 cm from LHS of section (N) 
20 cm below layer of stones, which was also approximately the present water table 
13 cm above other layer of stones 
30 cm above water in sondage at time of sampling 
and see TL sample sheet 
Geometry: ~ 4 π at surface of section, 
Hole depth = 20 cm 
Gamma dose rate lower again than samples above: water removed from pit, sample near 
saturation. ~80% of DR in Layer 7, so 20% difference from water content, or also 
because more sandy? 
 
 
 
  
 
 
 
 
Estimated solid 
angle (π Rad.) 

4π 4π Gamma dose rate 
(mGy/a) 

0.66 ± 0.03 

 
TL Samples  Date 21/07/04 

EFD4L161  Completed By CIB 
  Checked By  
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4 DSR Russian Steppe 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G057.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Biriuchya Balka 2 Measurement 
Date 21/07/04 

Context Layer 8 (above sondage) Spectrum No. 5 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 502 (1468 keV) 
Ch. Width (eV) 3 2.97 
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 24815 24583 4796  
Count Rate (cps) 41.4 40.97 7.99  
Dose Rate (mGy/a) 0.81 0.80 0.85 0.87 
Error  0.04 0.04 0.04 
Mean Dose Rate (mGy/a) 0.84 
Location and geometry  
~ ? cm from LHS of section (N) 
25 cm above 37 cm step at top of sondage which lay ~5 cm below base of main section 
elsewhere 
and see TL sample sheet 
Geometry: ~ 3.9 π at surface of section, 
Hole depth = 22 cm 
 
 
 
 
  
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

4π 4π Gamma dose rate 
(mGy/a) 

0.84 ± 0.04 

 
TL Samples  Date 21/07/04 

EFD4L162  Completed By CIB 
  Checked By  
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4 DSR Russian Steppe 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G058.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Biriuchya Balka 1a Measurement 
Date 22/07/04 

Context Surface Spectrum No. 1 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 496 (1488 keV) 
Ch. Width (eV) 3 2.95 
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 14721 14741 2243  
Count Rate (cps) 24.5 24.6 3.74  
Dose Rate (mGy/a) 0.48 0.48 0.40 0.49 
Error  0.02 0.02 0.02 
Mean Dose Rate (mGy/a) 0.40 = soil , 0.08 = 137Cs* 
Location and geometry  
Ground surface 10 m S from top of section 
Geometry: 2 π, 
Hole depth = 0 cm 
 
* 137Cs component probably slightly larger bearing in mind natural spectra yield slightly 
higher >1350 keV DR values here. 
 
 
  
 
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

2π 4π Gamma dose rate 
(mGy/a) 

0.80 ± 0.04 Soil 
0.16 ± 0.04 137Cs 

 
TL Samples  Date 22/07/04 

-  Completed By CIB 
  Checked By  
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4 DSR Russian Steppe 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G059.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Biriuchya Balka 1a Measurement 
Date 22/07/04 

Context Layer 6 (above stony layer) Spectrum No. 2 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 490 (1444 keV) 
Ch. Width (eV) 3 2.98 
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 21668 21966 4127  
Count Rate (cps) 36.1 36.6 7.11  
Dose Rate (mGy/a) 0.70 0.71 0.76 0.76 
Error  0.04 0.04 0.04 
Mean Dose Rate (mGy/a) 0.74 
Location and geometry  
92 cm from RHS of section 
104 cm above base of pit 
28 cm above stony layer  
and see TL sample sheet 
Geometry: ~ 4 π at surface of section, 
Hole depth = 17 cm 
 
 
 
 
  
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

4π 4π Gamma dose rate 
(mGy/a) 

0.74 ± 0.04 

 
TL Samples  Date 22/07/04 

EFD4L174  Completed By CIB 
  Checked By  
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4 DSR Russian Steppe 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G060.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Biriuchya Balka 1a Measurement 
Date 22/07/04 

Context Layer 6 (below stony layer) Spectrum No. 3 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 491 (1464 keV) 
Ch. Width (eV) 3  
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 20369 20527 4135  
Count Rate (cps) 33.9 34.2 6.89  
Dose Rate (mGy/a) 0.66 0.67 0.73 0.72 
Error  0.03 0.03 0.03 
Mean Dose Rate (mGy/a) 0.71 
Location and geometry  
73 cm from RHS of section 
28 cm above base of pit 
27 cm below stony layer  
and see TL sample sheet 
Geometry: ~ 4 π at surface of section, 
Hole depth = 18 cm 
 
 
 
 
  
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

4π 4π Gamma dose rate 
(mGy/a) 

0.71 ± 0.04 

 
TL Samples  Date 22/07/04 

EFD4L175  Completed By CIB 
  Checked By  
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4 DSR Russian Steppe 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G061.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Biriuchya Balka 1a Measurement 
Date 22/07/04 

Context Layer 6 (sand lens) Spectrum No. 4 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 498 (1482 keV) 
Ch. Width (eV) 3 2.94 
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 18478 18392 3555  
Count Rate (cps) 30.8 30.7 5.93  
Dose Rate (mGy/a) 0.60 0.60 0.63 0.64 
Error  0.03 0.03 0.03 
Mean Dose Rate (mGy/a) 0.62 
Location and geometry  
 
and see TL sample sheet 
Geometry: ~ 4 π at surface of section, 
Hole depth = ? cm 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

4π 4π Gamma dose rate 
(mGy/a) 

0.62 ± 0.03 

 
TL Samples  Date 22/07/04 

EFD4L176  Completed By CIB 
  Checked By  
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4 DSR Russian Steppe 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G062.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Kalitvenka 1 Measurement 
Date 23/07/04 

Context Surface Spectrum No. 1 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 477 (1431 keV) 
Ch. Width (eV) 3 3.06 
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 8595 8962 1169  
Count Rate (cps) 14.3 14.9 1.95  
Dose Rate (mGy/a) 0.28 0.29 0.21 0.28 
Error  0.015 0.011 0.014 
Mean Dose Rate (mGy/a) 0.21 = soil , 0.08 = 137Cs 
Location and geometry  
Ground surface 10 m from top of section 
Geometry: 2 π, 
Hole depth = 0 cm 
 
The A horizon is very thin in the section. 
137Cs peak evident 
Only a small 40K peak is evident 
 
 
 
  
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

2π 4π Gamma dose rate 
(mGy/a) 

0.42 ± 0.04 Soil 
0.16 ± 0.04 137Cs 

 
TL Samples  Date 23/07/04 

-  Completed By CIB 
  Checked By  
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4 DSR Russian Steppe 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G063.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Kalitvenka 1 Measurement 
Date 23/07/04 

Context Layer 10 Spectrum No. 3 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 488 (1464 keV) 
Ch. Width (eV) 3 2.996 
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 8161 8285 1616  
Count Rate (cps) 13.60 13.81 2.70  
Dose Rate (mGy/a) 0.26 0.27 0.29 0.29 
Error  0.014 0.015 0.014 
Mean Dose Rate (mGy/a) 0.28 
Location and geometry  
 
36 cm from RHS of section 
60 cm from base of section (not sondage, which had been refilled with its original 
material at the time of measurement) 
and see TL sample sheet 
Geometry: ~ 3 π at surface of section, 
Hole depth = 17 cm 
 
Much lower dose rates than at BB reflect quartzose drift geology 
 
 
 
 
  
 
 
 
 
Estimated solid 
angle (π Rad.) 

4π 4π Gamma dose rate 
(mGy/a) 

0.28 ± 0.01 

 
TL Samples  Date 23/07/04 

EFD4L202  Completed By CIB 
  Checked By  
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4 DSR Russian Steppe 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G064.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Kalitvenka 1 Measurement 
Date 23/07/04 

Context Layer 11 Spectrum No. 5 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 473 (1440 keV) 
Ch. Width (eV) 3 3.09 
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 5684 5495 1183  
Count Rate (cps) 9.47 9.91 1.97  
Dose Rate (mGy/a) 0.185 0.19 0.21 0.21 
Error  0.01 0.01 0.01 
Mean Dose Rate (mGy/a) 0.20 
Location and geometry  
 
~ 36 cm from RHS of section 
and see TL sample sheet 
Geometry: ~ 3 π at surface of section, 
Hole depth = 29 cm above hole, but collapse of material left only ~ 10 cm hole depth on 
the lower side. The probe therefore lay at an angle, but should have been isolated from 
material outside its immediate surroundings. 
 
 
 
 
 
 
  
 
 
 
 
Estimated solid 
angle (π Rad.) 

4π 4π Gamma dose rate 
(mGy/a) 

0.20 ± 0.01 

 
TL Samples  Date 23/07/04 

EFD4L203  Completed By CIB 
  Checked By  
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4 DSR Russian Steppe 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G065.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Kalitvenka 1 Measurement 
Date 23/07/04 

Context Layer 12 (upper) Spectrum No. 4 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 Very small 40K peak, but 480 (1438 keV) 

Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 3512 3624 765  
Count Rate (cps) 5.85 6.04 1.28  

0.11 0.12 0.14 0.13 
Error  0.01 0.01 0.01 
Mean Dose Rate (mGy/a) 0.13 
Location and geometry  
 
18 cm below boundary with Layer 11 
and see TL sample sheet 
Geometry: ~ 3 π at surface of section, 
Hole depth = 25 cm. 
 
 
 
 
 
  

 
 

 
 
 
 
 

4π 4π Gamma dose rate 
(mGy/a) 

0.13 ± 0.01 

Ch. Width (eV) 3 3.05 

Dose Rate (mGy/a) 

Estimated solid 
angle (π Rad.) 
 
TL Samples  Date 23/07/04 

EFD4L204  CIB Completed By 
   Checked By 
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4 DSR Russian Steppe 

 
Log No. 
 Rainbow No.1  Instrument 

 
EFD4G066.asc Detector 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Kalitvenka 1 Measurement 
Date 23/07/04 

Context Layer 12 (lower) Spectrum No. 2 

Filename (EFD4G---.asc) 2”x 2” 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 No 40K peak visible, but located in 485 
Ch. Width (eV) 3  
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 2012 2098 404  
Count Rate (cps) 3.35 3.50 0.67  

0.065 0.068 0.072 0.075 
Error  0.004 0.005 0.004 

0.072 
Location and geometry  
 
36 cm from LHS of sondage 
30 cm from base of sondage 
245 cm depth 
and see TL sample sheet 
Geometry: ~ 3.5 π at surface of section, 
Hole depth = 23 cm, but only 5 cm depth immediately above probe due to collapse. 
Beneath probe was composed of material replaced after collapse.  
Very loose sandy material – low dose rate and very little 40K implies clean quartz(ite) 
sand. 
 
 
 
 
 
  
 
 
Estimated solid 
angle (π Rad.) 

4π 4π Gamma dose rate 
(mGy/a) 

0.07 ± 0.01 

Dose Rate (mGy/a) 

Mean Dose Rate (mGy/a) 

 
TL Samples  Date 23/07/04 

EFD4L205  Completed By CIB 
  Checked By  
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4 DSR Russian Steppe 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G067.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Kalitvenka 1v 23/07/04 Measurement 
Date 

Context Layer 3 Spectrum No. 6 

 
 Field Analysis (Package = Rainbow3) 

487 477 (1474 keV) 
3 

 
 

 

 

 
 
 
  
 
 
Estimated solid 
angle (π Rad.) 

4π 4π Gamma dose rate 
(mGy/a) 

0.25 ± 0.01 

40K in Ch. 

Ch. Width (eV) 3.06 
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 6973 7263 1439  
Count Rate (cps) 11.6 12.1 2.4  
Dose Rate (mGy/a) 0.23 0.24 0.26 0.25 
Error  0.01 0.01 0.01 
Mean Dose Rate (mGy/a) 0.25 
Location and geometry  
 
and see TL sample sheet 
Geometry: ~ 3.2 π at surface of section, 
Hole depth = 18 cm 
 

 

 

 

 
TL Samples  Date 23/07/04 

EFD4L206  Completed By CIB 
Checked By    
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4 DSR Russian Steppe 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G068.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Kalitvenka 1v Measurement 
Date 23/07/04 

Layer 4 Spectrum No. 7 Context 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 481 (1474 keV) 

3 3.04 
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 3745 3849  789 
Count Rate (cps) 6.24 6.42 1.32  
Dose Rate (mGy/a) 0.12 0.13 0.14 0.14 
Error  0.01 0.01 0.01 
Mean Dose Rate (mGy/a) 

 

Geometry: ~ 3.2 π at surface of section, 
Hole depth = 21 cm 
 
Dose rate within errors of Layer 12 upper at Kalitvenka 1 
 

 
 
 
 
 
 
 
  
 
 
Estimated solid 
angle (π Rad.) 

4π 4π Gamma dose rate 
(mGy/a) 

0.14 ± 0.01 

Ch. Width (eV) 

0.14 
Location and geometry  

and see TL sample sheet 

 

 
TL Samples  Date 23/07/04 

EFD4L207  Completed By CIB 
Checked By    
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4 DSR Russian Steppe 

 
Log No. 
  Rainbow No.1 Instrument 

 

Filename EFD4G069.asc 
(EFD4G---.asc) Detector 2”x 2” 

EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

Site Kostenki Measurement 
Date 26/07/04 

Ground surface outside 
accommodation Spectrum No. 1 

Project 
(mGy/a/cps)

Context 

 
 Analysis (Package = Rainbow3) Field 
40K in Ch. 487 480 (1440 keV) 
Ch. Width (eV) 3  
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 5722 5935 822  
 

Dose Rate (mGy/a) 0.186 0.19 0.15 0.19 
Error  0.01 0.01 0.01 
Mean Dose Rate (mGy/a) 0.15 = soil , 0.04 = 137Cs 
Location and geometry  
Ground surface outside accommodation under fruit trees 
137Cs peak prominent 
40K peak small but sufficient 
 
Geometry: 2 π, 
Hole depth = 0 cm 
 
 
 
 
 
  
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

2π 4π Gamma dose rate 
(mGy/a) 

0.30 ± 0.02 Soil 
0.08 ± 0.02 137Cs 

Count Rate (cps) 9.54 9.89 1.37 

 
TL Samples  Date 26/07/04 

Completed By CIB 
  Checked By  

-  
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4 DSR Russian Steppe 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G070.asc 
(EFD4G---.asc) Detector 2”x 2” 

EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Kostenki 14 Measurement 
Date 28/07/04 

Context Between Tephra and 
Palaeosol Spectrum No. 2 

Project 

Site 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 486 (1480 keV) 
Ch. Width (eV) 3 3.001 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

12111 12344 2460  
Count Rate (cps) 20.19 20.6  4.1 
Dose Rate (mGy/a) 0.39 0.40 0.44 0.43 
Error  0.02 0.02 0.02 
Mean Dose Rate (mGy/a) 0.42 
Location and geometry  
 

32 cm below large step. 

and see TL sample sheet 

Depth from ground surface ~ 4 m, opposite wall of pit ~ 20 m away. 

~ 60 cm above another large step. 

Geometry: ~ 3.5 π at surface of section, 
Hole depth = 21 cm 
 
 
 
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

4π 4π Gamma dose rate 
(mGy/a) 

0.42 ± 0.02 

Count 
Time(s) 

E 

Integral Counts 

 
TL Samples  Date 28/07/04 

EFD4L219  Completed By CIB 
  Checked By  
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4 DSR Russian Steppe 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G071.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Kostenki 14 Measurement 
Date 28/07/04 

Context Below Palaeosol Spectrum No. 3 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 496 (1462 keV) 
Ch. Width (eV) 3 2.95 
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 11974 11994 2339  
Count Rate (cps) 19.96 19.99 3.89  
Dose Rate (mGy/a) 0.39 0.39 0.42 0.42 

 0.02 0.02 0.02 
Mean Dose Rate (mGy/a) 0.41 
Location and geometry  
 

85 cm below large step. 

 

Depth from ground surface ~ 4 m, opposite wall of pit ~ 20 m away. 

~ 5 cm above another large step. 
and see TL sample sheet 
Geometry: ~ 3.8 π at surface of section, 
Hole depth = 22 cm 
 
 
 
 
 
 
 
 
 
 

Estimated solid 
angle (π Rad.) 

4π 4π Gamma dose rate 
(mGy/a) 

0.41 ± 0.02 

Error 

 
TL Samples  Date 28/07/04 

EFD4L220  Completed By CIB 
  Checked By  
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4 DSR Russian Steppe 

Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G072.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Kostenki 14 Measurement 
Date 28/07/04 

Context Colluvial layer next to Steve 
Forman’s sample Spectrum No. 4 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 493 (1453 keV) 
Ch. Width (eV) 3 2.97 
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

Ch1 
(>450KeV) 

E 

Integral Counts 16686 16825 3332  
Count Rate (cps) 27.8 28.04 5.55  
Dose Rate (mGy/a) 0.54 0.55 0.59 0.59 

 0.03 0.03 
Mean Dose Rate (mGy/a) 0.58 
Location and geometry  
 

 

Depth from ground surface ~ 5 m, opposite wall of pit ~ 15 m away. 
108 cm below large step. 
80 cm right from LHS of sub section, above sondage 
~ 30 cm from another large step. 
and see TL sample sheet 
Geometry: ~ 3.8 π at surface of section, 
Hole depth = 22 cm 
 
Damp and deep enough for in situ water content to mean something? 
 
 
 
 
 

 
 
 

4π 4π Gamma dose rate 
(mGy/a) 

0.58 ± 0.03 

Error 0.03 

Estimated solid 
angle (π Rad.) 
 

 TL Samples Date 28/07/04 
EFD4L241  Completed By CIB 

  Checked By  
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4 DSR Russian Steppe 

Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G073.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Kostenki 14 Measurement 
Date 28/07/04 

Context “Alluvial” layers below 
lowest cultivated layer Spectrum No. 5 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 493 (1462 keV) 
Ch. Width (eV) 3 2.97 
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 13175 13288 2544  
Count Rate (cps) 21.9 22.1 4.24  
Dose Rate (mGy/a) 0.43 0.43 0.45 0.46 

 0.02 
Mean Dose Rate (mGy/a) 0.45 
Location and geometry  
 
Depth from ground surface ~ 5 m, opposite wall of main pit ~ 15 m away. 
23 cm above bottom of sondage 
85 cm right from LHS of sondage, 16 cm left from RHS of sondage 
and see TL sample sheet 
Geometry: ~ 3.9 π at surface of section, 
Hole depth = 21 cm 
 
Damp and deep enough for in situ water content to mean something? 
 
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

4π 4π Gamma dose rate 
(mGy/a) 

0.45 ± 0.02 

Error 0.02 0.02 

 
TL Samples  Date 28/07/04 

 Completed By CIB 
  Checked By  

EFD4L242 

 

 340



5 DSR Crimea 

5 DSR – Crimean Sites 
5.1 Introduction 

 

Four sites were sampled in the Crimea (Figure 5.1): Sary-Kaya, Kabazi V, 

Kabazi II, and Karabai. Sary-Kaya and Kabazi II were open sites lying on South 

facing valley sides, at least 150 m from (and ~30 m vertically below) limestone 

scarps. Kabazi V was a rock shelter lying immediately below the scarp, higher up the 

valley side east of Kabazi II. The Kabazi sites appeared to contain sediments 

primarily derived from the local nummulitic limestone, although at Kabazi II these 

would have been subject to more extended colluvial reworking prior to deposition. 

Sary-Kaya also contained sediments derived from the local limestone that were 

probably colluvially deposited, but higher dose rates and its proximity to the rather 

different site of Karabai indicate the potential inclusion of allochthonous material. 

Karabai was an open site, but on the north facing slope of a small ravine, ~ 1 km north 

east of Sary-Kaya. Its geographical situation was more akin to Biriuchya Balka and 

Kostenki on the Russian Plain, and the sediments also appeared to be colluviated 

loessic in character. In total, 89 luminescence and related samples were taken from 

the four sites, from the thirteenth to the twenty-fifth of August 2004 (Table 5.1). 

The natures and histories of the sites were assessed prior to sampling. Reviews 

of the sites and sediments can be found in Section 5.5 of this report, and tabulated 

notes from these found in Appendix 5.1. A general description of the samples, and 

tabulated information relating to each luminescence sample is presented in Appendix 

5.2. Insitu measurements of environmental gamma dose rate were made at the 

locations of all dating samples. A general description of the measurements, and 

tabulated information relating to each measurement is presented in Appendix 5.3. 

Of the 89 luminescence related samples, 22 were full luminescence dating 

samples in steel tubes or tins, with associated insitu dose rate measurements made 

using a field gamma spectrometer (Table 5.1). 3 such samples were taken from Sary-

Kaya (Figure 5.2, Figure 5.3), which consisted of a series of apparently colluvial 

deposits with limestone clasts presumably derived from the scarp above the site, but 

only one level with a concentration of archaeological finds – this was bracketed by the 

luminescence samples. There may be some autochthonous material in the sediments at 
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5 DSR Crimea 

Sary-Kaya, and colluvial reworking prior to deposition may make this site relatively 

datable by OSL. 

Four luminescence sediment samples in tubes were taken at Kabazi V, plus 

one each of flint and limestone clasts thought to have been burnt (Figure 5.4, Figure 

5.5). This site contained evidence for progression between Middle Palaeolithic 

archaeological industries, from Micoquian to Western Crimean Mousterian. It has 

been interpreted as a “base camp” related to Kabazi II (Table 5.3), with evidence for 

butchering of Equus hydruntinus. To date, only fragmentary pollen evidence has been 

obtained, due to poor preservation in most layers. Some inconsistent uranium series 

and ESR dates have been measured at Kabazi V, and chronological conflicts require 

resolution. However, their limestone rich autochthonous nature means that OSL 

dating of the sediments at Kabazi V is likely to be highly problematic. 

 

 

 
 
Sary-Kaya

Kabazi II 
Kabazi

 Karabai 

 V 

Figure 5.1. Location of the Crimean sites, with locations of other Middle Palaeolithic 

sites and geology/raw material sources in south-western Crimea.  (Adapted from 

Uthmeier, 2004). 
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5 DSR Crimea 

Ten full luminescence dating samples were taken from Kabazi II (Figure 5.6, 

Figure 5.7). This site has the deepest stratigraphy of any sampled in the Crimea in the 

present project, and is thought to have accumulated over the longest time period of 

any sampled in this project as a whole (excluding Myshtulagty Lagat), i.e. from the 

Last Interglacial onwards. There is a detailed pollen record (Gerasimenko 1999), and 

a number of uranium series, ESR, and AMS 14C dates. These have been used to relate 

the site to others in the region (Table 5.3) and beyond (Chabai, 2004). The dates are 

broadly in agreement in the upper levels, and indicate a late phase of the Middle 

Palaeolithic in the Crimea (~ 30-40 ka), there are conflicts in the middle of the 

stratigraphy, and no dates from the oldest levels. As at Kabazi V the deposits at 

Kabazi II are limestone rich and appear largely autochthonous, but colluvial bleaching 

is a possibility, and higher dose rates in the last interglacial deposits indicate the 

potential for allochthonous material having been incorporated. Artefacts from the 

upper and lower levels appear to have been buried insitu by colluvial sediments, while 

in the middle levels there is evidence for colluvial reworking of the assemblages. A 

variety of depositional and post depositional processes at Kabazi II are expected to 

impact on OSL dating results, such that varying levels of success may be expected 

from different layers at this site. However, Kabazi II provides a clear opportunity to 

both test the dating techniques being applied in the present project, and to contribute 

new information by resolving chronological conflicts and extending the absolute 

dating record in the region. 

Three full luminescence dating samples were taken from Karabai, which is a 

smaller and was only first excavated in 2004. The archaeology in the sampled section 

is all Middle Palaeolithic (Micoquian and Western Crimean Mousterian), and appears 

largely insitu. Upper Palaeolithic archaeology was found in stratigraphically higher 

levels at the site, which is in a different type of location to the other localities sampled 

in the Crimea, and its function is therefore expected to have been different. It appears 

most similar to, in both its archaeological context and its sedimentology, the site of 

Biriuchya Balka for the sedimentology is loessic colluvial, which makes it perhaps the 

most OSL datable of the Crimean sites. 

In addition to the full luminescence dating samples, 62 small samples were 

taken in zip lock bags or small tubes (Table 5.1). These were designed to provide 

profiles of more limited luminescence information up and down the sampled sections 

(Figure 5.3, Figure 5.4, Figure 5.5, Figure 5.6). These may be used to indicate 
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changes in luminescence behaviour and hence source material down section, and for 

the better quality samples change in stored dose with depth can be used to help assess 

the datability of the sequence. The best quality profiling samples (generally small 

tubes in soft sediment) might be used to measure approximate dates in their own right. 

Modern surface samples were taken at Sary-Kaya, Kabazi II and Karabai in 

black bags (Table 5.1). Care was taken to avoid spoil from excavations and, since 

much of the sediment at these sites is thought to have accumulated colluvially, these 

samples are thought to have been subject to a similar depositional process as the 

archaeological sediments. This means that their analysis may be useful in determining 

the levels of bleaching and mixing in the archaeological samples. At Kabazi V a 

representative sample could not be obtained due to disturbance of the surface by 

archaeological and forestry activity on and around the site in recent decades. 

Two separate clast samples were also taken from the most probable sources of 

limestone at Kabazi II: one from the boulder forming the sediment trap, which was 

itself from the harder limestone in the upper part of the cliff on the scarp above the 

site and would have provided the “fresh” limestones found in the deposits, the other 

was from the more friable limestone lower part of the cliff, which would have 

provided the more weathered material. Since the geology of the cliff was the same at 

the Kabazi V site, these samples also have relevance to the samples from that site. 

In addition to the luminescence samples previously documented, a further 

series of samples were taken from the four aforementioned sites for combined 

volcanic tephra, magnetic susceptibility and sedimentary analysis (see T/M/S samples 

in Table 5.2).  These were removed from the same cleaned sections that the 

luminescence samples came from although the vertical column used for T/M/S 

sampling was displaced a short distance from the line of luminescence sampling.  The 

sampling was undertaken in continuous 5 or 10 cm spits in order to minimise the 

chances of missing a non-visible micro-tephra.  

A total of 21 T/M/S samples were removed from Sary-Kaya (see Table 5.2).  

The 160 cm vertical sampling column encompassed geological layers 4, 5 and 6 

situated between depths of 260-420 cm in excavation square 35C.  The sequence 

therefore took in the four archaeological horizons (I-IV) associated with the fossil soil 

in geological layer 5, and the fifth lowermost archaeological horizon (V) that occurs 

around the 400 cm mark in geological layer 6.  In addition, one radiocarbon sample 
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consisting of a tooth of Equus hydruntinus was taken for AMS dating.  This came 

from archaeological horizon I in geological layer 5 at a depth of 309 cm. 

The next site to be sampled was Kabazi V where a total of 17 sediment 

samples were removed for volcanic tephra, magnetic susceptibility and particle size 

analysis (see Table 5.2).  One isolated T/M/S sample (EFD4T327) came from a 13 cm 

vertical profile associated with cultural layer IV/1, geological layer 14A, which was 

situated between two large limestone blocks in square Ж.  The remaining 16 T/M/S 

samples (EFD4T328-EFD4T343) came from a cleaned vertical column in square 6Б.  

The prevalence of cultural horizons rich in potentially datable organic materials 

provided the opportunity of more extensive radiocarbon sampling and so six AMS 14C 

samples were removed from cultural layers III/1A (x2) & III/1 in square 6Б, III/4-5 in 

square 7Б, III/5-3B1 in square 7B and IV/3 in square 11Ж.  The presence of burnt 

stones also provided the potential of cross-correlation of ages using TL, in addition to 

AMS and OSL.  

The third site sampled was Kabazi II where 75 T/M/S samples were taken 

from the East section in squares 3L and 3M (see Table 5.2); the reason for the ‘dog-

leg’ in the sampling was because of safety requirements with the ladders.  The lower 

section covering layers 14B1, 14B and 14A (992-1130 cm) came from square 3L, the 

upper sampled section covering layers 7, 9, 10, 11 (upper and lower), 13, 13A and 

14A – including an overlap – (400-1000 cm) was made in square 3M.  Since 

extensive AMS dating had already taken place on Kabazi II, no radiocarbon samples 

were taken in 2004. 

The fourth site to be sampled in August 2004 was Karabai.  A total of 13 

T/M/S samples were taken from a cleaned vertical face covering a depth from 500-

630 cm in square K11, about 20 cm to the right of the luminescence column.  The 

samples encompass a series of archaeological horizons with intervening sterile layers.  

No organic material was encountered during the sampling and so no AMS samples 

could be taken, an unfortunate situation since no 14C chronology exists for this site. 
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Figure 5.2. Published Sary-Kaya section, after Chabai (2004) 

 

 

 351



5 DSR Crimea 

 
 

Figure 5.3. Sary-Kaya section. Luminescence sampling positions are shown as 

concentric circles, representing the diameters of the luminescence sampling tube and 

of the field gamma spectrometer probe. Small circles mark the locations from which 

small tube samples were taken for luminescence profiling. 
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Figure 5.4. Published Kabazi V section. Relative position of sampling in the present 

study indicated. Adapted from Yevtushenko (1998). 
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Figure 5.5.  Kabazi V. Luminescence sediment sampling positions are shown as 

concentric circles, representing the diameters of the luminescence sampling tube and 

of the field gamma spectrometer probe. The locations from which burnt stones were 

taken for luminescence dating are shown as rectangles. “x”s mark the locations from 

which small bag samples were excavated for luminescence profiling. 
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Figure 5.6. Kabazi II, East section. Position of sampling in the present study 

indicated. Adapted from Chabai (2004). 
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Figure 5.7. Kabazi II. Luminescence sampling positions are shown as concentric 

circles, representing the diameters of the luminescence sampling tube and of the field 

gamma spectrometer probe. “x”s and “o”s mark the locations from which small bag 

and tube samples were excavated for luminescence profiling. 
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Figure 5.8. Karabai section. Luminescence sampling positions are shown as 

concentric circles, representing the diameters of the luminescence sampling tube and 

of the field gamma spectrometer probe. Small circles mark the locations from which 

small tube samples were taken for luminescence profiling. 
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5.2 Luminescence samples 

 

Luminescence dating samples were generally taken in stainless steel tubes (l = 

15 cm, ∅ = 3 cm) (Appendix 5.2). The ends of these tubes were taped to retain the 

sample material and water following very brief light exposure. In softer/less stony 

sediments, steel kubiena style tins (12.5 x 3 x 4 cm) were sometimes used. These were 

particularly advantageous for sampling thin or discontinuous layers, since there was 

greater assurance that the sample did not cut into other layers. After extraction the 

tins’ lids were used to scrape off the outer layers (of light exposed material) as they 

were placed. These were taped on to seal the samples.  

The tubes/tins were then labelled and sealed in labelled zip-lock bags, with 

additional loose sediment for gamma spectrometry measurements in the laboratory. 

This sediment was collected from a 6 cm ∅ hole made around the sampling position 

using a larger steel “over tube”. The resultant hole facilitated placement of a 2” NaI 

probe for field gamma dose rate measurements (Section 5.3, Appendix 5.3). The zip-

lock bags were packed in groups of two or three in labelled and sealed black bags. 

Other samples are described individually in the text, but were all ultimately packed in 

labelled and sealed black bags before being packed in a larger black bag containing all 

samples from the site and/or region. 

 

5.3 Gamma Spectrometry 

 

Insitu determinations of gamma dose rate were made by field gamma 

spectrometry at the point of sampling for all “full” luminescence dating samples 

(Appendix 5.3). The measurements were conducted using a Rainbow multichannel 

analyser with a 2” x 2” NaI probe. Gamma emissions were measured in the 

approximate range 10 – 3072 keV in 1024 channels, such that all emissions from 40K, 

and the U and Th decay series could be observed. These account for the vast majority 

of gamma radiation present in a “natural” environment. Insitu “infinite medium” 

gamma dose rates were calculated from counts integrated above energies of 450 keV, 

above 1350 keV, and from the empirically corrected total energy integral. The 

proportion of total counts above 450 keV, and above 1350 keV, will be similar for 
40K, and the U and Th decay series when they are in secular equilibrium. Thus, in a 
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mixed field conversion from counts to dose rate can be made directly by integrating 

above these energies, with little effect from variations in the relative concentrations of 
40K, and the U and Th decay series. In the present study conversion was made using 

factors measured for another but similar instrument, which have been adopted as 

standard in the SUERC laboratory for 2” x 2” detector dimensions. 

The field gamma spectrometry measurements were made for 10 minutes (600 

s) each, which yielded counts >450 keV of between 2854 (EFD4G083, Kabazi II, 

surface of limestone block next to pit) and 12847 (EFD4G079, Sary-Kaya, Layer 6). 

Insitu gamma dose rates were calculated by hand following field measurements, using 

integrated counts above Channel 150, and assuming that the instrument gain setting 

was correct: i.e. It had not varied since the instrument was last set such that the 40K 

peak (1461 keV) was at Channel 487, and channel width was thus ~3 keV. Recorded 

spectra were later processed using proprietary software (“Rainbow 3”), which 

included energy recalibration to the location of the gamma emission from 40K 

observed in each spectrum. 

For measurement, the NaI probe was generally placed in a 6 cm diameter hole 

cut around each sampling point using a larger “overtube”. It was not generally 

possible to drive the tube into the sections the “ideal” distance of 30 cm, which would 

ensure that no more than ~1% of the detected gamma field would come from outside 

the sampled section. However, hole depth and the approximate geometry of the 

sediments around the measurement points was assessed and recorded. It was ensured 

that hole depth was sufficient for the large majority (>~90%) of the detected gamma 

field to come from sediments in the immediate vicinity of the luminescence sampling 

point. The relatively enclosed nature of the sections being sampled ensured that the 

remainder of the field would be close to an average for the section, such that 

averaging effects of no more than ~3% might be expected. Since this is less than other 

expected sources of uncertainty, no attempt was made to corrected for it. Other 

sources of uncertainty in the dose rates include the accuracy of the dose rate 

conversion factors, instrument reproducibility (over and above counting statistics), 

variations in water content during burial, and U-Series disequilibrium effects. The 

instrument related factors are currently being assessed, and the sample related factors 

will be assessed during later work on the samples in the laboratory. The dose rates 

quoted in this report should thus be regarded as preliminary, but are likely to be 

correct within uncertainties of ~5%. 
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5.4 Tephra, Magnetic Susceptibility, Sedimentary and Radiocarbon Samples 

 
5.4.1 Tephra, Magnetic and Sedimentary Samples 

The samples taken for tephra, magnetic susceptibility and sedimentary 

analysis consisted of loose sediment scraped with a knife from a cleaned prepared 

vertical section and placed into labelled zip-locked polythene bags.  Sampling was 

contiguous and normally covered 5 cm or 10 cm of sedimentary accumulation 

although this had to be adjusted on occasion to take account of layer boundaries in 

order to avoid mixing material from separate units.  During sampling the larger clasts 

were generally excluded in favour of fine-grained sediment, since the latter was 

deemed more suitable for the intended analyses. 

 

5.4.2 Radiocarbon Samples 

Sampling for radiocarbon was constrained by the paucity of appropriate 

material that is suitable for measurement by AMS, although in the case of Kabazi V 

this was less of a problem.  Normally only where cultural material was prevalent in a 

layer was it feasible to locate good radiocarbon samples.  In the case of the Crimean 

sites, a range of worthwhile 14C datable material was identified that came from clear 

insitu stratigraphic horizons – charcoal, burnt bone and unburnt bone.  Where possible 

these were taken.  It was not necessary to separate the charcoal from the associated 

sediment in the laboratory and so the samples were all submitted to the Oxford 

Radiocarbon Accelerator Unit in the packaging in which they had been conveyed 

from the field. 
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5.5 Pre sampling site reviews (by Allsworth-Jones) 

 

5.5.1 Sary-Kaya  

The following description is given in Chabai (2004, 98-100).  The section (his Fig. 

III-9) is reproduced from Kolosov et al. (1993), and was the one that we had to hand 

in the field (Figure 5.9). 

 

Open air site on a cape-like promontory on the left side of Glubokaya Balka, which is 

cut into a limestone cuesta.  Yu. G. Kolosov divided the almost 5 metres thick packet 

of loamy deposits into 8 lithological horizons (Kolosov et al., 1993, pages 100-105).  

He also succeeded in identifying 2 clearly marked soils, in the upper part of 

lithological horizon 4 and in horizon 5.  Kolosov excavated the site in 4 field seasons 

in 1977-78 and 1985-86.  In the first two seasons Sary-Kaya was dug as a one-layered 

site, but subsequently there was an attempt to subdivide the cultural layer into a 

number of archaeological horizons.  Many flints and a few faunal remains were found 

in a relatively concentrated 20 cm thickness in the lower part of lithological horizon 5 

(the fossil soil) and the upper part of horizon 6.  This 20 cm thick packet was 

subdivided into 3 archaeological horizons (I-III).  These horizons were not separated 

from each other by clear sterile lenses.  The archaeological material also extended 

deeper, forming archaeological horizons IV-VII, although the concentration of flints 

was much less.  No sterile lenses between these horizons were observed.  Thus the 

cultural remains in the lower part of 5 and the upper part of 6 (undivided by sterile 

lenses) reach a total thickness of about 1.5 metres, the main concentration being in 

horizons I-III.  The majority of the finds made in 1977-78 correlate with horizons I-III 

as distinguished in 1985-86.   

 

In order to determine the processes which led to the formation of the archaeological 

horizons, detailed geo-archaeological investigations would be needed.  At present, 

one can observe the homogeneous character of archaeological horizons I-III from the 

1985-86 and 1977-78 excavations.  Nonetheless it is likely that these collections are 

the result of many short term visits to the site.   

 

In spite of the existence of two clearly defined fossil soils, the chronological position 

of the finds can presently only be guessed at.  It is possible that the lower soil 
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(lithological horizon 5) may correspond to the climatic conditions characteristic of the 

Hengelo interstadial. 

 

First version 15 August 2004; revised 22 August 2005.  

 

 
Figure 5.9.  Sary-Kaya section, after Chabai and Kolosov
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5.5.2 Kabazi V  

The site is described by Yevtushenko (1998) in chapter 11 of ERAUL 84.  

ESR and Uranium series dates are reported by Rink et al. and McKinney in chapters 

13 and 14 of the same volume.  Burke (1999) in chapter 2 of ERAUL 87 provides a 

faunal analysis. 

 Kabazi V is on the steep south facing slope of Kalinovaya Balka, a valley on 

the right bank of the Alma river.  Although the site is only about 400 m from Kabazi 

II, which is on the west facing slope of the same mountain, its situation is described as 

“quite different”.  It was first excavated by Kolosov and Chabai in 1986 when four 

archaeological units (I-IV) were recognised.  Excavations continued in 1990, 1993, 

and 1995, when these units were subdivided.  C.R. Ferring examined the stratigraphy 

from a geological point of view in the last two of these years.  The stratigraphic 

profile along line “9” is shown in Yevtushenko’s Fig. 11-2 (Figure 5.10).  Ferring’s 

geological description of the strata is at Table 5.4 and a “correlation” of the geological 

and archaeological sequence is at Table 5.5.  The archaeological sequence shows the 

original units I-IV and their subdivision into levels.  There are 18 lithological layers 

which are grouped into strata A-F, the latter being characterised in a detailed manner.  

Layers, strata, and archaeological levels III/1-5 are shown in Figure 5.10.  In addition, 

Yevtushenko has suggested that the archaeological units and levels could be 

combined into a number of “complexes”, and these are listed in the right hand column 

of Table 5.5.   

 It appears that, unlike Kabazi II, this really was a “collapsed rock shelter”.  

Strata F and E derived from bedrock clays.  There were two major episodes of roof 

fall in strata E3 and lower D.  Up to that time the site functioned as a rock shelter, and 

archaeological units IV and III formed within it.  From the time of D onwards 

“colluvial, and possibly eolian, sedimentation” predominated in an open site setting.  

Archaeological unit II accumulated after the rock shelter roof collapse.  Units I, I-A, 

and II-A, are now recognised to have been displaced.  According to Burke, there was 

not much change in the faunal composition through time, and most occupations were 

short lived.  Only 8.9% of the 7292 recovered remains could be identified by taxon, 

but these were dominated by Saiga tatarica and equids.  Exploitation of the open 

steppe environment on the plateau above the site is indicated, although the river valley 

was not altogether ignored.   
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 ESR and Uranium series dates have been reported by Rink et al. and 

McKinney.  Rink (Table 5.6, 13-6) lists the results for the dating of 4 teeth from 

archaeological levels III/1 and III/1a.  The mean date for three teeth from III/1 is 24 ± 

2 (EU) and 31 ± 1 (LU) ka, whereas the best estimate for the tooth from III/1a is that 

it is <41 ka old.  Rink states that he has “strong confidence” in the dates for III/1.  By 

contrast, McKinney (Table 5.6, 14-3) lists the dates for 4 teeth (59 and 210 being 

replicates) for III/1.  His estimated age for the level is 73,300 ± 6000 years ago, a 

result which he considers “reliable”.  In the circumstances, a further attempt to date 

the site is justified.   

 The profile recorded in 2004 is said to have been situated at the boundary of 

6B and 6Б, which implies that the excavated area may have been extended beyond 

line 9, though Chabai (2004) still illustrates the section along that line.  The layers 

correspond to those previously identified, though subdivisions 12A and 14A and B 

seem to be new.  These points should be checked with Yevtushenko. 

 

First version 22 August 2005. 

 

 
Figure 5.10.  Kabazi V stratigraphic profile, line 9
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Table 5.4.  Kabazi V stratigraphic description 
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Table 5.5.  Kabazi V correlation of sequences 
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Table 5.6.  Kabazi V ESR and U-series dates
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5.5.3 Kabazi II  

 

5.5.3.1 Part 1 

The site is described in the three ERAUL volumes on the Palaeolithic of the 

Crimea edited by Chabai et al. vol. 1 (1998) vol. 2 (1999) and vol. 3 (2004).  These 

will be referred to as ERAUL 84, 87, and 104.  ERAUL 84 chapter 8 provides an 

introduction to the site by Chabai, chapters 9 and 10 deal with the artefacts, chapter 

13 by Jack Rink et al. deals with the ESR dating, and chapter 14 by Curtis McKinney 

deals with the uranium series dating.  Chapter 15 is a preliminary synthesis by Chabai 

and Marks.  ERAUL 87 contains a valuable chapter 6 by Natalia Gerasimenko on the 

palynology and geological correlation of the site.  Chapters 3 and 11 by M. Patou-

Mathis and by Chabai et al. are relevant.  The last chapter 25 in ERAUL 104 by 

Chabai et al. should also be consulted.   

The site is on the northern valley wall of the Alma river, on the southern slope 

of Kabazi mountain, at a height of 300 metres above sea level.  Kabazi is part of the 

second ridge of Crimean mountains.  Limestone, chalk, and marl form the bedrock.  

Excavations commenced in 1986.  The Lower Excavation Area (60 square metres) 

now provides the principal section to a depth of about 8 metres, a continuation to a 

depth of 13 metres being provided by the 2 square metre sondage (S1) immediately to 

the north-west of it (ERAUL 84, Figure 8.4) (Figure 5.11).  The site was at first 

believed to be a collapsed rock shelter, but this has proved not to be the case.  

Unusually, it formed in the open on the hill slope, as a result of sediment becoming 

trapped behind a large limestone slab or barrier (ERAUL 84, Figure 8.2) (Figure 

5.12).  At least two more limestone blocks fell or rolled onto the site later (nos. 8 and 

12 in the above Figure, as distinct from no. 17).  Colluvium filled in behind the 

limestone barrier, thus constituting the ‘unique topographic setting’ of the site.  J. 

Rink et al. commented with regard to Kabazi II (as well as Starosel’e and Kabazi V) 

that ‘no wind blown sediment was found, which precluded the application of optical 

luminescence dating at these sites’ (ERAUL 84, page 323).  By contrast, 

Gerasimenko labels at least two strata at Kabazi II as ‘loesses’, which would be not 

unexpected at an open-air site (ERAUL 87, Table 6.1) (Figure 5.13).  A full 

description of the 13 strata in the Lower Excavation Area was provided by C.R. 
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Ferring (ERAUL 84, Table 8.1) (Table 5.7).  This should be seen in conjunction with 

the drawn section.  Ferring commented on the main features as follows.   

Strata 1 and 2 are young colluvial.  There is an erosional break between 2 and 

3.  Strata 3-6 show prolonged weathering indicated by pedogenic features.  There is a 

further major erosional disconformity between 6 and 7.  Strata 7-11 are said to be 

indicative of ‘rapid’ colluvial deposition, behind the limestone barrier.  The uranium 

series dates are quoted in evidence to support the idea of rapid accumulation (but see 

below for further discussion of this point).  12 is one of the fallen limestone blocks.  

13 is quite different from the strata above, with the highest clay content, indicative of 

warmer and moister conditions at the site.   

Chabai described the archaeological succession in terms of five main 

archaeological units, subdivided into levels and horizons (ERAUL 84, pages 181-

183).  The position of these units and subdivisions is most usefully indicated by 

Gerasimenko in relation to the lithological strata (ERAUL 87, Table 6.1) (Figure 

5.13).  It should be noted however that in support of her diagram she quotes only 

some of the U and ESR dates, whereas the radiocarbon dates (OxA series) are given 

in full.  Chabai’s description of the archaeological material is as follows. 

 

Unit (I).  Horizons 1-4, derived, i.e., not insitu.  To these may be added Horizon 5 ‘-

195’ which had a very little archaeological material.  This was first called 

‘Staroselian’ but it is not quite clear whether this appellation has now been 

dropped. 

Unit (II).  14 subdivisions.  Stratum 6 contained unit II/1A.  Stratum 7 contained unit 

II/1-7E and 8-8C.  All were attributed to the Western Crimean Mousterian 

(WCM), part of the Levallois Mousterian sensu lato.  Chabai commented that 

there were no fireplaces, charcoal, or burned bone.  (Stratum 8 can apparently 

be amalgamated with 7). 

Unit (IIA).  8 subdivisions.  Strata 9 and 10.  Unit IIA/1-4B.  Crimean Micoquian 

(Ak-Kaya). 

Unit (III).  4 subdivisions.  Upper part of stratum 11.  Unit III/1A-3.  Crimean 

Micoquian (Ak-Kaya). 

Unit (IV).  Upper part of stratum 13.  At first compared with Kiik-Koba lower layer, 

now called Last Interglacial Micoquian (pace Stepanchuk, not Taubachian). 
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There are six more archaeological horizons in stratum 14 in the sondage (not 

as yet published in detail) whereas strata 15 and 16 are sterile.  All together this 

constitutes the ‘longest palaeolithic stratigraphic sequence’ in the Crimea.   

The ESR dates obtained by Rink et al. were listed in terms of archaeological 

unit (ERAUL 84, Table 13.4) (Table 5.8, 13.4). Three mean values were given for 

II/1A, II/7B, and III/2.  Single values are available for II/8 and III/3.  Some U-series 

ages for dentine were also given (Table 13.5) (Table 5.8, 13.5) but they have not 

featured in any subsequent discussion.  Subsequent discussion has also focussed 

entirely on the Linear Uptake (LU) ESR dates (and not the younger EU).   

The uranium series dates obtained by McKinney were also listed in terms of 

archaeological unit (ERAUL 84, Table 14.1) (Table 5.8, 14.1).  As he said in respect 

of his results in general, there were ‘surprises and unexpected problems’.  For unit I/3 

there was an ‘average’ date of 31 ± 3 ka and a ‘plotted’ date of 38 ± 2 ka.  This has 

not featured in subsequent discussion, presumably because of the displaced nature of 

the deposits.  Unit II/1-7F8 produced eight dates and unit III/2 six more.  In 

McKinney’s opinion, the period of accumulation of Unit II was ‘not a rapid event’.  

He suggests that it may have occupied about 15,000 years, and that treating it as a 

‘single unit’ its average age will have been 39.8 ± 5 ka.  In her diagram however 

(ERAUL 87, Table 6.1) (Figure 5.13) Gerasimenko uses McKinney’s individual U-

series dates for II/1A, II/1, and two for II/7F8, to give a range from 32.1 ± 6.5 to 65.5 

± 2.5 ka for this unit.  Clearly this is double the amount posited by McKinney, and if 

true would definitely not constitute a ‘rapid’ event.  McKinney’s ‘average’ date for 

III/2 comes to 60 ± 3 ka whereas his ‘calculated’ date is 54 ± 3 ka.  Both feature in 

subsequent discussions of the site.  Again Gerasimenko quotes the minimum and 

maximum ages given by McKinney for this unit, 41.1 ± 2 and 117 ± 13 ka (ERAUL 

87, Table 6.1) (Figure 5.13).   

Gerasimenko herself has produced a complete pollen diagram for the entire 

section including the deep sounding (ERAUL 87, Figure 6.1).  She took 48 samples of 

which 42 were usable.  She distinguished 14 pollen zones numbered from the base up.  

They have been correlated with general European phases of the last interglacial and 

glacial periods.  Three main intervals were identified, but the general trend was for a 

proportional decrease of AP in relation to NAP through time.  (See comments above 

for her use of absolute dates in the construction of her Table 6.1 (Figure 5.13)).   
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Chabai et al. attempted to sum up the dating and environmental evidence in 

the concluding chapter of the second ERAUL volume.  In doing so, they broadly 

accepted Gerasimenko’s framework, and were quite critical of some of the dates when 

they did not fit this scheme (ERAUL 87, Table 11.1) (Table 5.9).  Specific criticisms 

were as follows.  With regard to Gerasimenko’s pollen zone V, the Early Glacial 

Stadial, they commented that the ESR date of 69 ± 5 ka for unit III/3 seemed ‘too 

young’ since they would expect it to date >100,000 BP.  For unit III/2 their comment 

was that ‘neither the ESR nor U-series dates correspond to the generally accepted 

dates for the Early Glacial Interstadials’ represented by Gerasimenko’s zone VI.  

They do not dispute the ESR date of 39 ± 3 ka for unit II/8, which corresponds to 

Gerasimenko’s zone X and is supposed to equate with the Hengelo Interstadial 

(although they pass over in silence the two older U-series dates shown by 

Gerasimenko on her diagram of 48 ± 17 and 65.5 ± 2.5 ka for unit II/7F8).  For 

Gerasimenko’s zone XI, their comment is that ‘the ESR and U-series ages for Levels 

II/7B and II/7 are not completely reliable’.  They do not dispute the ESR or the AMS 

dates relating to Gerasimenko’s zone XII, which is correlated with the Main Glacial 

Stadial.  In their view the Middle Palaeolithic occupation of the site does indeed 

extend up to about 32,000 years ago  

In the light of the above, it seems that, in spite of the amount of work already 

done at Kabazi II, there are still some problems with the dating of the site.  Some of 

the dates do not fit the environmentally generated scheme of Gerasimenko; within 

each dating method, there are very broad ranges for certain of the units and levels, and 

there are some apparent stratigraphic reversals; and there are some problems in 

comparing the results from one method with those from another.  These problems 

have been particularly highlighted for the early part of the sequence.  For the end of 

the sequence, there is the further question of how reliable radiocarbon dates are in this 

time range, and what effect their calibration would have. 

 

5.5.3.2 Part 2 

Part 1 describes the information that was available to us thanks to the ERAUL volumes. 

When we went to the Crimea in August 2004 we found a situation that had advanced 

somewhat beyond that.  More up to date information is to be found in Chabai’s book on “The 

Middle Palaeolithic of Crimea” (2004).  This deals with the Crimea as a whole, but there are 

sections dealing with Kabazi II in particular (Chabai, 2004, 7-13, 81-89).   
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The stratigraphy had earlier been described by reference to the section along the line of 

squares 8/9 (the north-western face) of the Lower Excavation Area (ERAUL 84, Figure 8.4) 

(Figure 5.11).  An updated version of this section is given in the new book (Chabai, 2004, Fig. 

III.1), which is particularly relevant for the lower portions of the sequence, which hitherto had 

been accessible only in the sondage (S1).  However, the stratigraphic record is now more fully 

and clearly manifest on the opposite (south-eastern) face of the Lower Excavation Area along 

the line of squareS3/4, and this is where our efforts were concentrated.  The full sequence here 

is shown in Chabai’s book (Figure I-2) and in more detail for the lower portion (Figure III.2).  

Both figures are reproduced here (Figure 5.14, Figure 5.15).   

 

 The geological characteristics of layers 1-13 were described in detail by C.R. Ferring 

(ERAUL 84, Table 8.1) (Table 5.7), and these remain as before.  Briefly, the layers below are 

characterised by Chabai as follows. 

 

(13A).  Rhythmically alternating lenses of clay and sand (sandy in the lower part, clayey in the 

upper part), up to 0.5 metres thick, constituting the remains of temporary water flows, the 

product of what Ferring has called a “low-energy water process”. 

(14A).  Dark grey humified loam, with small-sized angular rubble.  Sharply distinct from both 

overlying and underlying layers.  Not hitherto dated, but regarded as belonging to the last 

interglacial.   

(14B).  Grey compact loam, with a considerable clay content and some angular rubble.  The 

base of the layer pre-dates the emplacement of the large barrier slab, which subsequently 

had such a marked effect on the accumulation of deposits at the site.   

(14C-F) (15) (16).  Slope deposits formed prior to the emplacement of the slab.   

 

 The pollen zones previously described by Gerasimenko and their relation to the 

geological layers remain as before (ERAUL 2, Table 6.1) (Figure 5.13).  Some of Chabai’s 

comments concerning the lower part of the sequence are as follows.   

 

Pollen zone VI.  Geological layer 11.  Archaeological horizon III-2.  Upper Pryluky, equivalent  

among other things to the Krutitsa interstadial recognised on the Russian Plain.  Apparently 

Jack Rink (“having analysed all the available data”) now believes that this horizon dates to 

between 75 and 105,000 BP (Rink, Ferring, Chabai, JFA, in press).   
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Pollen zone IV.  Geological layer 13.  Archaeological horizons IV-1 to 5 (as well as overlying 

III–8A to E, and underlying V–1 to 2A) are all regarded as displaced.  This does not apply to 

archaeological horizons V–3 to 6, in geological layer 14A (and Pollen zone III), which are 

insitu. 

Pollen zone II.  Geological layer 14B.  Archaeological horizons VI-1 to 17 are likewise 

regarded as being insitu.  

 

 Summing up the site as a whole, Chabai comments that this 13 metre thick section 

contains 17 geological layers and 55 insitu archaeological horizons as well as 20 horizons that 

are more or less displaced.  Of the former, 20 are Western Crimean Mousterian (A3A-IIA/2) 

and 35 are Crimean Micoquian (IIA/2-3 – VI/17).  The earlier phase of the Micoquian (Ak-

Kaya facies) corresponds to a number of very brief visits by people to the site.   

 

 Figures 5.6 and 5.7 here show the positions where samples were taken in 2004 from the 

south-eastern section along the line of squareS3/4.  The corresponding luminescence sample 

numbers are 266-275.  The notes made at the time incorporate information that was imparted in 

the field by V.P. Chabai.  Samples 266, 267, 271, 272, 273, 274, and 275 are uncontroversial 

and correlate respectively with geological layers 7, 9, 13, 13A, 14A, 14B, and 14B(1) [though 

the (1) does not seem to be a standard part of Chabai’s system and this requires clarification].  

Layer 13A is said to correlate with the third terrace of the Alma river.  Chabai emphasises the 

importance of layer 14A, because (in the case of success) that would be the first Last 

Interglacial archaeological occurrence in the Crimea to be absolutely dated.  There are some 

questions that arise in relation to samples 268, 269, and 270, attributed respectively to 

geological layers 10 and 11.  There is apparently a difference of opinion between Chabai and 

Ferring as to where the boundaries between these layers should be drawn, and this is reflected 

in the notes that accompany the samples.  The line drawn between samples 269 and 270 

presumably reflects the dotted line that appears at depth –800 on Chabai’s sections [but the 

significance of this line and the boundary between layers 10 and 11 would probably need to be 

discussed with him if dates were successfully obtained for this part of the sequence].   

 

Part 1 completed 8 August 2004; Part 2 completed 18 August 2005.   
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Figure 5.11.  Kabazi II section along line 9 (ERAUL 84) 
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Figure 5.12.  Kabazi II, lower excavation area (ERAUL 84) 
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Table 5.7.  Kabazi II stratigraphic description (ERAUL 84) 
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Table 5.8.  Kabazi II ESR and U-series dates (ERAUL 84) 
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Figure 5.13.  Kabazi II pollen zones, after Gerasimenko (ERAUL 87) 
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Figure 5.14.  Kabazi II section along line 3 / 4, after Chabai (2004) 
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Figure 5.15.  Kabazi II section along line 3 / 4 lower portion, after Chabai (2004) 

 

 

 

 382



5 DSR Crimea 

 
 
 
5.5.4 Karabai 

 This site was newly discovered in 2004, therefore no literature was available 

for it.  We are dependent on the excavators to provide us with more information about 

it.  A.I. Yevtushenko and V.P. Chabai guided our investigations in the field, described 

the stratigraphy, and suggested a suitable location for the taking of samples.   The 

samples were taken in section S, square K.  The stratigraphy, illustrated at Figure 5.8, 

shows a succession of archaeological layers (1, 2A, 2, 3-1, 3-2, 4-1, 4-2) separated by 

sterile horizons with sandy slope wash at the boundaries between the upper layers.  A 

Western Crimean Mousterian is said to overlie a Micoquian occupation.  Three full 

luminescence dating samples were taken from layers 2, 3-2, and 4-2, as well as 13 

small tube samples and 1 surface sample, apart from samples for tephra, magnetic 

susceptibility, and sedimentary analysis.   

 

First version 23 August 2005. 

 

 

 

 

 

 

 

 

 

 

 

 

 383



5 DSR Crimea 

 

Appendix 5.1 Pre-sampling site assessment forms (by Burbidge and 

Allsworth-Jones) 

 

 

Site Kabazi V 
 

General Description 
Buried rock shelter at top of scree slope under Limestone cliffs. 
Multi-layer Middle Palaeolithic – Staroselian in upper part, and the Western Crimean 
Mousterian overlying Micoquian (or the other way around?) 
 
Geographic Description 
Top of scree slope under Limestone cliff. South facing, near the Alma river. ~ 400 m 
from Kabazi II. ~ 120 m above level of modern river. 
 
Latitude  

 
Longitude  Altitude  

Bedrock Geology 
Nummulitic (Fossiliferous) Limestone 
Fossiliferous clays 
 
Archaeology & Quaternary Stratigraphy: 
Excavation History 
Flints discovered in 1962 by Petrun and Bilokrys (geologists) 
Site located 1983 Zaitsev 
1985 Test excavation by Kolosov 
1986 Start of proper excav: Kolosov & Chabai (Kolosov et al., 1988) 
1990 Excav contd: Chabai & Yevtushenko 
1993 & 1995 Excav contd: Yevtushenko 
 
Periods/cultures represented 
Staroselian in upper layers 
Lower layers = Western Crimean Mousterian overlying Micoquian 
 
Main activities represented 
“Base camp” – lenses of occupation deposits 
 
Common artefact types  e.g. Flint, quartzite, hearths/occupation, faunal, human etc. 
Flint, bone, burnt bone, hearths 
 
Faunal remains 
Horse – Equus hydrundinus – Butchered and cooked. 
 
Sedimentation types  e.g. Aeolian, fluvial, colluvial, anthropogenic, loessic, sandy 
Colluvial – weathered from clays and limestone – very fossil rich (nummoliths) 
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Anthropogenic – Hearth layers / Burnt and deposition of flints etc. 
 
Approx. depth of stratigraphy 8 m including sondage 

 
Approx. No. contexts / stratigraphic units 17 Lithological, IV Cultural, with 

subdivisions 
 

Expected age range II/3 ~ 62 ka, III/3 (III/1?) ~78 ka, IV 
~ Eem? 
⇒ ~ 50 ka – 120 ka, but may start 
younger ~ 30 ka… - selective use of 
dates 

Existing chronological control e.g. Typology, Anthropology, Faunal, 14C etc 
ESR on teeth, U Series on teeth (Rink, Lee, Rees-Jones, Goodgen) 
AMS 14C ? – No data, but mentioned 
U Series on teeth (McKinney) 
All on Levels III/1 and III/1A 
 
Artefacts/contexts of particular note 
III/1A 
 
Archaeological questions to be addressed 
Different Mousterian industries/cultures as go up stratigraphy 

- Define chronological relationships between these cultures at Kabazi V and 
link beyond 

- Compare with limited other instances 
 
Chronological questions to be addressed 
ESR and U Series results, all from III/1 and III/1A are often inconsistent with each 
other. 
Individual measurements are scattered over a large range, and selection of results to 
use in defining chronology sometimes appears suspect. 
E.g. McKinney chooses to average extremely widely scattered results to obtain 78 ka 
age for III/1, which fits with the chronology at the Starosel’e site, but his only result 
including detectable Th gives a date consistent with the much younger results of Rink 
et al. 
Problems with uptake models 
- Resolve ages of III/1 and III/1A and hence wider questions relating to quality of 
ESR and U Series work. 
ALSO: dates for upper and lower levels to define AGE RANGE at site – 
CHRONOSTRATIGRAPHY REQUIRED TO BE BELIEVABLE 
 
Regional connections 
Kabazi II, Starosel’e and Kabazi V chronologies and cultures have been associated. In 
Chabai, Marks and Monigal (1999), Kabazi V levels II/3-II/4A are linked to Kabazi II 
levels IIA/3 – IIA/4, while Kabazi V Levels III/1 – III/3 are linked to Kabazi II levels 
IIA/4B – III/1 AND Starosel’e level 3. This is based on limited and sometimes 
selective use of available dating evidence. 
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Importance of the site archaeologically 
Occupation site with different Middle Palaeolithic industries superimposed. No 
human bone, but all found so far were similar base camp sites. 
 
Importance of the site in terms of the regional chronology 
Links to Kabazi II and Starosel’e 
Superimposed different cultural occupation would link into wider Crimean arguments 
 
Datability of the site 
VERY POOR! (but you never know!!) 
Sediments contain limestone clasts, and are derived from silty clays with loads of 
fossils, ultimately derived from limestone.  
Allochthonous material? – Flint, bone, etc in anthropogenic layers. Any windblown 
input? 
Additional note made on site: Appears very bad, although lowest (14) is silty matrix 
rather than clay, and III/1A is thick enough to sample from. 
 
Contexts on which to focus for sampling 
Upper, III/1A and Lower (IV, 14)  
– III/1A to tie in with other dates and offers potential of burnt/bleached material in 
thick occupation surface 
Upper – II/3 in layer 9 if can locate, in any case above roof collapse level. 
Lower – IV in layer 14 – 2 samples? 1 for Micoquian + 1 for WCM? 
GET CHRONOSTRATIGRAPHY – NEEDS COHERENCE but is difficult… 
Good candidate for burnt flint, but likely to add to the confusion created by Rink et al. 
and McKinney: Needs chronostratigraphy, not isolated finds based dating. 
 
Completed By Checked By Date 
CIB  15/08/04 
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Site Kabazi II 

 
General Description 
Very Deep (14 m) site containing Middle Palaeolithic from Micoquian to Staroselian. 
Formed as sediment trap on uphill side of large boulder, half way downscree slope in 
Alma valley. 
 
Geographic Description 
South facing slope (North bank) of Alma river (around corner from Kabazi V, in 
second ridge of Crimean mountains. 300 m asl, around half way down slope between 
cliff and present valley bottom. (~150 m from cliff, ~ 300 m below cliff) 
 
Latitude  

 
Longitude  Altitude  

Bedrock Geology 
Nummulitic limestone, Marl and Chalk. 
 
Archaeology & Quaternary Stratigraphy: 
Excavation History 
 
 
Periods/cultures represented 
Disturbed upper part: “Staroselian” 
Below this is Western Crimean Mousterian 
Lower is Micoquian extending to interglacial 
 
Main activities represented 
 
 
Common artefact types  e.g. Flint, quartzite, hearths/occupation, faunal, human etc. 
Flint 
 
Faunal remains 
 
 
Sedimentation types  e.g. Aeolian, fluvial, colluvial, anthropogenic, loessic, sandy 
Predominantly colluvial 
Some slope-wash, sandy lenses 
 
Approx. depth of stratigraphy 11 m vertical section 

 
Approx. No. contexts / stratigraphic units 6 archaeological units + subdivisions 

16 Lithological layers 
> 14 pollen zones 
 

Expected age range  
Existing chronological control e.g. Typology, Anthropology, Faunal, 14C e.t.c 
14C, U Series, ESR } mostly in layers 7, 8, and 11 
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Pollen 
 
Artefacts/contexts of particular note 
 
 
Archaeological questions to be addressed 
 
 
Chronological questions to be addressed 
Date oldest layers: initiation of site 
Date transitions from Micoquian – WCM – Staroselian (?) 
Provide absolute chronology for pollen sequence (robust enough that they actually use 
it!) 
Link pollen and transitions between sites in region 
Resolve rate of accumulation question and scatter in present (dating) results for lower 
layers – disagreements not too bad in lithological layers 7 and 8, compare with these. 
- scattered results in layer 11, and nothing below 
 
Regional connections 
II/7F8 – IIA/1 associated with 1-2 at Starosel’e using pollen and selected dates (U-
series, ESR, AMS) 
IIA/3-IIA/4 associated with Kabazi V II/3-II/4A using pollen 
IIA/4B-III/1 associated with Starosel’e 3 and Kabazi V III/1-III/3 using pollen and 
selected dates 
Wider connections and implications flow from constraining pollen and cultural 
transitions, for Crimea and beyond. 
 
Importance of the site archaeologically 
Longest Palaeolithic stratigraphic sequence in the Crimea 
Succession of Middle Palaeolithic cultures/industries. 
Pollen/Stratigraphic sequence back into last interglacial: 
- regional point of comparison for sites of shorter stratigraphy. 
Very young middle Palaeolithic dates - ~30 ka in upper sequence – key to overlap of 
Middle Pal and Upper Pal (at Kostienki for e.g.) 
 
Importance of the site in terms of the regional chronology 
See above 
 
Datability of the site 
Big enough that some parts should be OK. Also colluvial transport for ~150m + may 
lead to OK bleaching… Plus, soil development in some levels may have lead to 
bleaching through bioturbation. 
 
Contexts on which to focus for sampling 
Layer 7: II/7 & 7AB – comparison with ESR / U Series, youngest in available section 
Layer 9: IIA/1 – associated with Starosel’e 1-2 (and possibly loessic) 
Layer 10: IIA/4 – associated with Kabazi V (soil) 
Layer 11: III/2 – associated with Starosel’e 4 
Layer 13A: Sandy lenses at base – slope wash/alluvial? (-IV/4 in Layer 13) 
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Layer 14A: Soil sealed by sand, but also contains a lense? (-V/3) 
13A and 14A: Broadly constrain VI, the lowermost archaeological unit, which has 
many subdivisions in layer 14B and give relatively good dating potential 
Layer 14B: Below most of archaeological units, to provide lower bound for sequence  
 
Completed By Checked By Date 
CIB  15/08/04 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
No pre-sampling site assessment form was completed for Karabai, as the site only 
became available whilst in the field. 
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Appendix 5.2 Luminescence sample forms 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 390



5 DSR Crimea 

 
Site Code: 
Site Name: 
Sary-Kaya 

Date 
 
13/08/04 

Context No 
 
Modern Surface 

Luminescence 
Sample No 
EFD4L243 

Description of sampling location:  Sketch of surrounding area 
Black bag sample from modern surface at 
top of section. 
Vegetation removed, and ~ 1 cm depth bits 
of topsoil were trowelled into a bag and 
sealed. 
~2-300 m of down-slope colluvial 
reworking expected 
 
 
 
 
 
 
 
 
 
 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry - - - 
Details:  
- 
 
 
 
Description of Sample:  
Black bag containing ~ 200 g trowelled from top 1 cm, after vegetation removal. Sealed 
and put into second black bag  
 
 
 
 
Nature of Dating Problem: 
Assess level of bleaching in sediments below – Modern control. No spoil, deposition 
expected to be similar to archaeological sediments - colluvial (+ Aeolian?), although 
less limestone observed in top 1 m of section than below: reworking of different 
material? 
 
 
 
Completed By Checked By Date 
CIB  13/08/04 
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Site Code: 
Site Name: 
Sary-Kaya 

Date 
 
13/08/04 

Context No 
 
4 

Luminescence 
Sample No 
EFD4L244 

Description of sampling location :  Sketch of surrounding area 
Tube sample from colluvial layer sealing 
(colluvial) “soil” containing cultural 
horizons: 
Light grey-brown clayey silt with sub-
angular limestone (some shelly) 1 mm – 20 
cm. 
Seals slightly darker grey-brown “soil” 
layer (s). 
Attempt to isolate component not from 
limestone??? – as for caves. 
Depth = 274 cm 
26 cm above Datum 26 cm 
25 cm above boundary Layer 4 – Layer 5 
20 cm right from tephra sampling column 
13 cm from nearest limestone clast 
 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G077 ZLB for lab γ - 
Details:  
Rainbow MCA, 2” x 2” NaI Probe, 600 s counting time 
Hole Depth = 20 cm 
Est. Solid Angle = 4π 
Gamma dose rate = 0.43 ± 0.02 
Relatively U and Th rich spectrum (>1350 dose rate is >450) – clays? 
 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg. Section exposed, insitu water content not 
relevant 
 
 
 
Nature of Dating Problem: 
Constrain soil and hence cultural layer (s). If dating colluviation / aeolian deposition 
provides terminus for archaeological layers (Ak-kaya facies of Micoquian: >40ka) and 
date for colder period. 
 
 
Completed By Checked By Date 
CIB  13/08/04 
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Site Code: 
Site Name: 
Sary-Kaya 

Date 
 
13/08/04 

Context No 
 
5 

Luminescence 
Sample No 
EFD4L245 

Description of sampling location :  Sketch of surrounding area 
Tube sample from (colluvial) “soil” with 
artefact concentrations (4 cultural horizons 
in “soil”): 
Grey-brown silty-clay with sub-angular 
limestone (some shelly) 1 mm – 20 cm. 
Selaed by layer 4: lighter in colour, coarser 
“fine fraction”. 
Seals Layer 6: Browner, damper, similar 
texture? 
Depth = 327 cm 
18 cm above boundary Layer 5 – Layer 6 
18 cm right from tephra sampling column 
15 cm from nearest large limestone clast 
Attempt to isolate component not from 
limestone – as for caves. 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G078 ZLB for lab γ - 
Details:  
Rainbow MCA, 2” x 2” NaI Probe, 600 s counting time 
Hole Depth = 19 cm 
Est. Solid Angle = 4π 
Gamma dose rate = 0.40 ± 0.02 
If slightly lower dose rate than G077 and G079 (not significantly), this is probably 
because of more limestone in 5 and around: see TL sample sheets. 
Relatively more 40K than G077 looking at spectrum, but >1350 keV still > 450 keV – 
“clayey spectrum” 
 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg. Section exposed, insitu water content not 
relevant 
 
 
Nature of Dating Problem: 
Colluvial soil layer containing upper part of artefact concentration. Sample from middle 
to constrain cultural horizons. Micoquian: >40ka 
 
 
Completed By Checked By Date 
CIB  13/08/04 
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Site Code: 
Site Name: 
Sary-Kaya 

Date 
 
13/08/04 

Context No 
 
6 (cultural layer V) 

Luminescence 
Sample No 
EFD4L246 

Description of sampling location :  Sketch of surrounding area 
Tube sample from colluvial “soil” (?) 
containing lowermost cultural horizons.  
Brown silty clay with Limestone, 1 large 
block (~30 cm) at approximate level of 
sample, but in general only smaller stones. 
Sealed by layer 5: Greyer brown “soil”. 
Seals Layer 7:  
 
Depth = ? cm 
? cm below boundary Layer 5 – Layer 6 
18 cm right from tephra sampling column 
43 cm right from LHS of sondage 
35 cm left from RHS of sondage 
25 cm from nearest large limestone clast 
Attempt to isolate component not from 
limestone – as for caves. 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G079 ZLB for lab γ - 
Details:  
Rainbow MCA, 2” x 2” NaI Probe, 600 s counting time 
Hole Depth = 20 cm 
Est. Solid Angle = 4π 
Gamma dose rate = 0.44 ± 0.02 
U & Th rich? >1350 keV still > > 450 keV 
 
 
 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg. Section exposed, insitu water content not 
relevant 
 
 
Nature of Dating Problem: 
Sample taken approximately level with the lowest (oldest?) cultural layer – Mid-lower 
Layer 6. Micoquian: >40ka 
 
 
Completed By Checked By Date 
CIB  13/08/04 
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Site Code: 
Site Name: 
Sary-Kaya 

Date 
 
13/08/04 

Context No 
Whole section: 
Profile samples 

Luminescence 
Sample No 
EFD4L247 – 58 

Description of sampling location :  Sketch of surrounding area 
Small tube samples down section. 
Samples from upper, mid, and lower of 
each context, except layers 5 and 10, which 
have 5 and 6 tubes respectively. (10 = 3 
either side of rubble layer) 
 
 
 
 
 
 
 
 
 
 
 
 
 

EFD4L247     208     Layer 3 
EFD4L248     228     Layer 4a 
EFD4L249     271     Layer 4b 
EFD4L250     294     Layer 4c 
EFD4L251     309     Layer 5a 
EFD4L252     322     Layer 5b 
EFD4L253     336     Layer 5c 
EFD4L254     354     Layer 6a 
EFD4L255     376     Layer 6b 
EFD4L256     417     Layer 6c 
EFD4L257     439     Layer 6d 
EFD4L258     460     Layer 7a 
 
 
 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry - - - 
Details:  
Any dosimetry to be based on tube samples from the same section. 
 
 
 
 
Description of Sample:  
1 cm diameter x 2 cm length tubes. Black insulting tape around tubes upon excavation, 
labelled with duct tape and black bagged together. Labels: SK 1 – 12 / Layer / a, b, c, 
etc. Deposits friable: samples not the best.  
 
 
 
Nature of Dating Problem: 
Define progression through and around layers of interest. Hiatuses etc. Gain impression 
of colluviation. Layers of interest should be > 40 ka. Soil layer 5 indicates warmer. 
 
 
 
 
Completed By Checked By Date 
CIB  13/08/04 
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Site Code: 
Site Name: 
Kabazi II 

Date 
 
14/08/04 

Context No 
 
Modern Surface 

Luminescence 
Sample No 
EFD4L259 

Description of sampling location :  Sketch of surrounding area 
Black bag sample from modern surface 
above excavations ~ 3 m upslope from 
section. 
Dark greyish brown, Humic, Limestone < 
1cm. 
Vegetation removed, and ~ 1 cm depth bits 
of topsoil were trowelled into a bag and 
sealed. 
~150 m of down-slope from limestone 
cliffs (~ 30 m drop in this distance). 
 
 
 
 
 
 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G081 - - 
Details:  
Rainbow MCA, 2” x 2” NaI Probe, 600 s counting time 
Hole Depth = 0 cm 
Est. Solid Angle = 2π 
4π Gamma dose rate = 0.26 ± 0.02 
Small but present 40K and 137Cs 
 
 
Description of Sample:  
Black bag containing ~ 200 g trowelled from top 1 cm, after vegetation removal. Sealed 
and put into second black bag  
 
 
 
 
Nature of Dating Problem: 
Colluvial slope: probably similar to many of the archaeological contexts beneath – test 
bleaching / residuals etc. – Define “OSL age” for zero age deposit. 
 
 
 
Completed By Checked By Date 
CIB  17/08/04 
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Site Code: 
Site Name: 
Kabazi V 

Date 
 
17/08/04 

Context No 
Layer 12, Arch’ 
Context III/1A 

Luminescence 
Sample No 
EFD4L260 

Description of sampling location:  Sketch of surrounding area 
Tube sample from occupation level III/1A 
in Layer 12: 
Dark ashy with burnt bone, flint etc. 
Includes larger limestones – TL on heated 
sediment? – etc. Surface probably exposed 
for some time etc. 
Sealed by Layer 12, seals Layer 12: 
Colluvial Limestone (< 15 cm) rich, 
fossiliferous (nummulitic limestone). 
Attempt to isolate component not from 
limestone??? – as for caves. 
Square 6B 
Depth = -530 cm 
Layer III/1A is 8 – 9 cm thick 
15 cm left from boundary square 6B-6Б 
 
 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G088 ZLB for lab γ - 
Details:  
Rainbow MCA, 2” x 2” NaI Probe, 600 s counting time 
Hole Depth = 30 cm (tube inserted at back of pollen sampling column) 
Est. Solid Angle = 4π 
Gamma dose rate = 0.20 ± 0.01 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg. Section exposed, in-situ water content 
not relevant 
 
Nature of Dating Problem: 
Obtain date for context III/1A – linked to existing chronological control, associated with 
Kabazi II and Starosel’e levels. In series of archaeological layers with densest finds on 
site. 
ESR 35 – 45 ka, U Series?. Constrain upper age of III/1 with U Series 73 ka and ESR 28 
ka (U Series results very scattered) 
Should postdate L261, L262 and 263 and equal L264 and 265. 
 
 
Completed By Checked By Date 
CIB  17/08/04 
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Site Code: 
Site Name: 
Kabazi V 

Date 
 
17/08/04 

Context No 
Layer 12, Arch’ 
Context III/4 

Luminescence 
Sample No 
EFD4L261 

Description of sampling location:  Sketch of surrounding area 
Tube sample from lower part of Layer 12, 
including interleaved Micoquian and 
Western Crimean Mousterian: 
Whitish yellow-brown colluvium / 
exfoliation / weathering products. 
- Fossiliferous limestone rich. 
Sealed by Layer 12: similar except for 
occupation levels (only III/1A very dark, 
others slightly browner than matrix. 
Seals Layer 12A: Darker, damper, but still 
limestone rich. 
Attempt to isolate component not from 
limestone??? – as for caves. 
Square 6B 
Depth = -593 cm 
15 cm below level III/3 
29 cm above boundary Layer 12 – Layer 
12A 
12 cm left from boundary square 6B-6Б 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G089 ZLB for lab γ - 
Details:  
Rainbow MCA, 2” x 2” NaI Probe, 600 s counting time 
Hole Depth = 29 cm (tube inserted at back of pollen sampling column) 
Est. Solid Angle = 4π 
Gamma dose rate = 0.19 ± 0.01 
 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg. Section exposed, insitu water content not 
relevant 
 
 
Nature of Dating Problem: 
Lower part of Layer 12, with interleaved Micoquian and Western Crimean Mousterian. 
Date transition, link to Kabazi II, link to pollen if sufficient in this layer. 
Should predate L260, L264 and L265, and post date L262 and 263. 
 
 
Completed By Checked By Date 
CIB  17/08/04 
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Site Code: 
Site Name: 
Kabazi V 

Date 
 
17/08/04 

Layer 12A, Arch’ 
Context III/5-3 

Luminescence 
Sample No 
EFD4L262 

Sketch of surrounding area 
Tube sample from Layer 12A: 
Yellowish grey-brown silty, with lots of 
nummuliths <1cm. Less limestone than 
above – all degraded? Softer, damper. 

Context No 

Description of sampling location:  

Sealed by Layer 12: Whitish yellow with 
lots of limestone clasts. 
Seals Layer 14: Similar to 12A but harder – 
more fossiliferous. 
Attempt to isolate component not from 
limestone??? – as for caves. 
Square 6B 
Depth = -625 cm 

10 cm above boundary Layer 12A – 14 
15 cm left from boundary square 6B-6Б 

15 cm below boundary Layer 12 – 12A 

 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G090 ZLB for lab γ - 
Details:  
Rainbow MCA, 2” x 2” NaI Probe, 600 s counting time 
Hole Depth = 34 cm (tube inserted at back of pollen sampling column) 
Est. Solid Angle = 4π 
Gamma dose rate = 0.18 ± 0.01 
 
 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg.  

 
 
 
Nature of Dating Problem: 
More pollen and less limestone, postulated soil development. Clear Micoquian. 
Constrain transition, link to pollen record. 
Should predate L261 and post date L263. 
 
 
Completed By Checked By Date 
CIB  17/08/04 
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Site Code: 
Site Name: 
Kabazi V 

Date 
 
17/08/04 

Context No 
Layer 14A, Arch’ 
Context IV 

Luminescence 
Sample No 
EFD4L263 

Description of sampling location:  Sketch of surrounding area 
Tube sample from Layer 14A, contains IV 
across site: 
Yellowish grey-brown silty, with lots of 
nummuliths. 
Sealed by Layer 12A: Similar but with less 
nummuliths. 
Seals Layer 14B: Similar to 14A but softer 
– greater clay/silt component. Sterile 
archaeologically. 
Attempt to isolate component not from 
limestone??? – as for caves. 
Square 6B 
Depth = -646 cm 
13 cm below boundary Layer 12A – 14 
26 cm above base of section 
13 cm left from boundary square 6B-6Б 
 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G091 ZLB for lab γ - 
Details:  
Rainbow MCA, 2” x 2” NaI Probe, 600 s counting time 
Hole Depth = 31 cm (tube inserted at back of pollen sampling column) 
Est. Solid Angle = 4π 
Gamma dose rate = 0.20 ± 0.01 
 
 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg.  
 
 
 
 
Nature of Dating Problem: 
Contains IV – oldest artefacts on site. Base of pollen column – correlate. Constrain age 
of site. 
Should predate L262. 
 
Completed By Checked By Date 
CIB  17/08/04 
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Site Code: 
Site Name: 
Kabazi V 

Date 
 
17/08/04 

Context No 
Layer 12, Arch’ 
Context III/1A 

Luminescence 
Sample No 
EFD4L264 

Description of sampling location:  Sketch of surrounding area 
Burnt flint found in III/1A during pollen 
sampling. 
Depth = -522 cm 
26 cm right from boundary square 6B-6Б 
See EFD4L260 for general details. 
 
 
 
 
 
 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G093* - - 
Details:  
Rainbow MCA, 2” x 2” NaI Probe, 600 s counting time 
Hole Depth = 0 cm 
Est. Solid Angle = 2π surface, 3.8π including pit walls? 
Gamma dose rate = 0.20 ± 0.03 from in G088* - surface dose rates G092 (measured at 
surface in G088 location) and G093 are equal, so use G088 from in hole. 
No extra material taken, refer to EFD4L260 
 
 
 
Description of Sample:  
Flint wrapped in black tape and zip lock bagged. 
 
 
 
 
Nature of Dating Problem: 
Potential spare material for dating III/1A 
ESR and U Series dates poor and scattered (but argument ~30 ka or ~70 ka) 
Without the sediment dates this flint will not help (CIB), but I think that it is valuable! 
(PAJ). 
Should postdate L261, L262 and 263 and equal L260 and 265. 
 
 
 
 
Completed By Checked By Date 
CIB  17/08/04 
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Site Code: 
Site Name: 
Kabazi V 

Date 
 
17/08/04 

Context No 
Layer 12, Arch 
Context III/1A 

Luminescence 
Sample No 
EFD4L265 

Description of sampling location:  Sketch of surrounding area 
Burnt “limestone” found in III/1A during 
14C sampling. 
Depth = -519 cm 
30 cm right from boundary square 6B-6Б 
See EFD4L260 for general details. 
 
 
 
 
 
 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G094* - - 
Details:  
Rainbow MCA, 2” x 2” NaI Probe, 600 s counting time 
Hole Depth = 0 cm 
Est. Solid Angle = 2π surface, 3.8π including pit walls? 
Gamma dose rate = 0.20 ± 0.03 from in G088* - surface dose rates G092 (measured at 
surface in G088 location) and G093 are equal, so use G088 from in hole. 
No extra material taken, refer to EFD4L260 
 
 
 
Description of Sample:  
Burnt limestone wrapped in black tape and zip lock bagged. 
 
 
 
 
Nature of Dating Problem: 
Potential spare material for dating III/1A 
ESR and U Series dates poor and scattered (but argument ~30 ka or ~70 ka) 
Without the sediment dates up and down section this will not help (CIB). 
Should postdate L261, L262 and 263 and equal L260 and 264. 
 
 
 
 
 
Completed By Checked By Date 
CIB  17/08/04 
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Site Code: 
Site Name: 
Kabazi II 

Date 
 
19/08/04 

Context No 
Layer 7, Arch 
Context II/7AB 

Luminescence 
Sample No 
EFD4L266 

Description of sampling location:  Sketch of surrounding area 
Tube sample from mid Layer 7, 
Archaeological level II/7AB to associate 
directly with ESR samples of Jack Rink: 
Layer 7 = “upper soil” – Light grey-brown 
silt with coarser sand (rock fragments 1mm 
– 10 cm – weathered limestone). 
Sealed by Layer 1 locally: - 
Seals Layer 9: Light red-brown silty clay. 
Dense limestone fragments. 
Attempt to isolate component not from 
limestone??? – as for caves. 
Square M 
Depth = 412 cm 
30 cm left from boundary square M-H 
Note: archaeological layers not actually 
very dark/visible: trace line of bones to 
locate. 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G095 ZLB for lab γ - 
Details:  
Rainbow MCA, 2” x 2” NaI Probe, 600 s counting time 
Hole Depth = ? cm 
Est. Solid Angle = 4π 
Gamma dose rate = 0.15 ± 0.01 
 
 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg.  
 
 
 
Nature of Dating Problem: 
Date for youngest archaeological layer “insitu” in this section. Compare with existing 
chronological control: Very young Middle Pal ages ~30 ka (ESR 29 ka & 32 ka from 
II/7) from U Series, AMS, and 14C. Tie in for rest of sequence …  
Should post date L267 
 
Completed By Checked By Date 
CIB  19/08/04 
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Site Code: 
Site Name: 
Kabazi II 

Date 
 
19/08/04 

Context No 
Layer 9, Arch 
Context IIA/2 

Luminescence 
Sample No 
EFD4L267 

Description of sampling location:  Sketch of surrounding area 
Tube sample from mid Layer 9, in 
archaeological level IIA/2: 
Light red-brown silty clay. Dense 
limestone fragments 1-30 mm, occasionally 
larger. 
Sealed by Layer 7: Light grey-brown silty 
clay, less dense clasts. 
Seals Layer 10: Similar to 9, but looser – 
more clasts and larger 
Attempt to isolate component not from 
limestone??? – as for caves. 
Square M 
Depth = 528 cm 
Note: location of archaeological layer IIA/2 
not actually very dark/visible: trace line of 
bones to locate. 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G096 ZLB for lab γ - 
Details:  
Rainbow MCA, 2” x 2” NaI Probe, 600 s counting time 
Hole Depth = ? cm 
Est. Solid Angle = 4π 
Gamma dose rate = 0.187 ± 0.007 
 
 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg.  
 
 
 
Nature of Dating Problem: 
Date for IIA/2. Establish chronosequence. Alleged loessic layer, so… 
Has been associated with Starosel’e 1-2. Lowest level of WCM at Kabazi II. 
II/8 at bottom of Layer 7 has ESR of ?38±3 ka? 
 
 
 
Completed By Checked By Date 
CIB  19/08/04 
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Site Code: 
Site Name: 
Kabazi II 

Date 
 
19/08/04 

Context No 
Layer 10, Arch’ 
Context ~IIA/4ish 

Luminescence 
Sample No 
EFD4L268 

Description of sampling location:  Sketch of surrounding area 
Tube sample from Upper Layer 10: 
Light red-brown silty clay fines. Like layer 
9, but 3 fining up sequences, from 
limestone clasts 3-10 cm to silty sand. 
“Clast supported” and therefore looser than 
Layer 9. 
Sealed by Layer 9: Light red-brown silty 
clay + dense limestone fragments 
Seals Layer 11: More like layer 9 in upper 
part 
Attempt to isolate component not from 
limestone??? – as for caves. 
Square M 
Depth = 613 cm 
33 cm left from boundary M-N 
 
See attached sketches illustrating different 
versions of Layer 10 boundaries * 

*Note: some debate about layer 
boundaries: 
Sample from just above level of 
archaeological layer IIA/4 as inferred 
from section diagram, but layer not easily 
visible. 
Sample depth puts it just below the 
boundary from 9 – 10 in the section 
diagram, but clearly within sequences of 
fining up used to define 10 here. 
In the section diagram the boundary 10 – 
11 is also lower than observed whilst 
sampling: This implies that only the upper 
part of 10 in the diagram was describes as 
10 here – to dashed line in section 
diagram. Thus lower 10 included in upper 
11 in my description:  

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G097 ZLB for lab γ - 
Details:  
Rainbow MCA, 2” x 2” NaI Probe, 600 s counting time 
Hole Depth = ? cm 
Est. Solid Angle = 4π 
Gamma dose rate = 0.162 ± 0.008 
 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg.  
 
Nature of Dating Problem: 
Establish chronosequence. Link to pollen and hence climate. Has been associated with 
Kabazi V. 
Fining up from ~10 cm clasts to sandy in a non-alluvial context implies ?Gully erosion 
deposits by water? May not be good, but let’s see… 
*- versus… reflects disagreement Chabai versus Reid Ferring. 
 
Completed By Checked By Date 
CIB  19/08/04 
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- Sketch reflecting argument: 
Section diagram according to Ferring. 
Chabai has other ideas – more similar to what I saw when sampling. 
Ferring bases the division on particle size analysis as well as inspection. 
Different criteria? 
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Site Code: 
Site Name: 
Kabazi II 

Date 
 
19/08/04 

Context No 
 
Layer 11 upper 

Luminescence 
Sample No 
EFD4L269 

Description of sampling location:  Sketch of surrounding area 
Tube sample from upper Layer 11, just 
above archaeological level III/2, in Krutitsa 
soil: 
Light grey-brown silty clay. Dense 
limestone clasts <2 cm, occasionally <15 
cm. More compact than Layer 10 
Sealed by Layer 10: Looser, clast 
supported, lighter coloured matrix. More 
and looser clasts. 
Seals Layer 11 Lower, via layer of dense, 
horizontally aligned (lime) stones. III/2 lies 
on top of stones (bone etc).  
Attempt to isolate component not from 
limestone??? – as for caves. 
Square M 
Depth = 731 cm 
37 cm left from M-N 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G098 ZLB for lab γ - 
Details:  
Rainbow MCA, 2” x 2” NaI Probe, 600 s counting time 
Hole Depth = ? cm 
Est. Solid Angle = 4π 
Gamma dose rate = 0.20 ± 0.01 
 
 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg.  
 
 
 
Nature of Dating Problem: 
Establish chronosequence, relate to pollen / climate. Has been associated with Starosel’e 
4. Constrain III/2. At present has U Series of 41 ka and 117 ka, plus ESR of 74 – 85 ka: 
resolve/ match/ confirm/ deny this. Krutitsa soil 
 
 
Completed By Checked By Date 
CIB  19/08/04 
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Site Code: 
Site Name: 
Kabazi II 

Date 
 
19/08/04 

Context No 
 
Layer 11 lower 

Luminescence 
Sample No 
EFD4L270 

Description of sampling location:  Sketch of surrounding area 
Tube sample from lower Layer 11: 
Dense concentration of limestone clasts 
<40 cm below III/2, but reduced numbers 
and sizes as go down section. Lighter 
coloured matrix that 11 upper, but still silty 
clay. Below 8 m very few clasts – c.f. layer 
13. 
Sealed by Layer 11 upper: Light grey-
brown silty clay. Dense limestone clasts <2 
cm. 
Seals Layer 13: Light yellowish grey-
brown silty clay, more fines, less clasts < 2 
cm.  
Attempt to isolate component not from 
limestone??? – as for caves. 
Square M 
Depth = 771 cm 
40 cm left from M-N 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G099 ZLB for lab γ - 
Details:  
Rainbow MCA, 2” x 2” NaI Probe, 600 s counting time 
Hole Depth = ? cm 
Est. Solid Angle = 4π 
Gamma dose rate = 0.19 ± 0.01 
 
 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg.  
 
 
 
Nature of Dating Problem: 
Constrain III/2, see EFD4L271 
 
 
 
Completed By Checked By Date 
CIB  19/08/04 
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Site Code: 
Site Name: 
Kabazi II 

Date 
 
19/08/04 

Context No 
 
Layer 13 

Luminescence 
Sample No 
EFD4L271 

Description of sampling location:  Sketch of surrounding area 
Tube sample from colluvial Layer 13: 
Contains archaeology, but reworked. 
Light yellowish grey-brown silty clay. 
More fine matrix than 11, less clasts. Clasts 
mainly < 2 cm, also snails: Helix indicates 
warm & wet – in middle of layer, 
associated with occasional ~ 15 cm clasts. 
Sealed by Layer 11 lower: Silty clay with 
dense clasts, clearing lower. 
Seals Layer 13A: Similar to 13, but lenses 
of sandy & clayey material.  
Attempt to isolate component not from 
limestone??? – as for caves. 
Square M 
Depth = 873 cm 
50 cm left from M-N 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G100 ZLB for lab γ - 
Details:  
Rainbow MCA, 2” x 2” NaI Probe, 600 s counting time 
Hole Depth = ? cm 
Est. Solid Angle = 4π 
Gamma dose rate = 0.22 ± 0.01 
 
 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg.  
 
 
 
Nature of Dating Problem: 
Stratigraphy. Colluvial layer – potentially big age gap between 11 lower and 13A – fill 
in & check all is well. 
Colluviation as a resetting mechanism? Cold period, more or loess? 
 
 
 
Completed By Checked By Date 
CIB  19/08/04 
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Site Code: 
Site Name: 
Kabazi II 

Date 
 
19/08/04 

Context No 
 
Layer 13A 

Luminescence 
Sample No 
EFD4L272 

Description of sampling location:  Sketch of surrounding area 
Tube sample from “low energy water lain” 
deposit Layer 13A: 
Light yellowish grey-brown silty clay + 
clasts most obvious < 2 cm. This material 
sorted into sandier and clayier lenses in 
many locations Lenses get smaller and 
thinner towards top of 13A. 
Sealed by Layer 13: Similar to 13A but 
more homogeneous. 
Seals Layer 14A: Dark grey-brown silty 
clay, many large clasts.  
Attempt to isolate component not from 
limestone??? – as for caves. 
Square M 
Depth = 939 cm 
29 cm left from M-N 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G101 ZLB for lab γ - 
Details:  
Rainbow MCA, 2” x 2” NaI Probe, 600 s counting time 
Hole Depth = ? cm 
Est. Solid Angle = 4π 
Gamma dose rate = 0.24 ± 0.01 
 
 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg.  
 
 
 
Nature of Dating Problem: 
Associated with third terrace of Alma river, down valley. Use with L273 to constrain 
last interglacial deposits and test how well dates are working on these different types of 
deposits. Should predate L273 and post date L271. 
 
 
 
Completed By Checked By Date 
CIB  19/08/04 
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Site Code: 
Site Name: 
Kabazi II 

Date 
 
19/08/04 

Context No 
 
Layer 14A 

Luminescence 
Sample No 
EFD4L273 

Description of sampling location:  Sketch of surrounding area 
Tube sample from “last interglacial soil” 
Layer 14A: 
Dark grey-brown silty clay. Limestone 
clasts > 2mm, many large clasts <30 cm.  
Helix snails – “A Horizon relative to 14B??
Sealed by Layer 13A: Light yellow grey-
brown silty clay + clasts. 
Seals Layer 14B: Lighter colour  
Attempt to isolate component not from 
limestone??? – as for caves. 
Square L 
Depth = 998 cm 
41 cm left from L-M 
20 cm left from Rupert’s column 
20 cm below boundary 13A-14A 
12 cm above boundary 14A-14B 
10 cm from nearest large clast in section, 
but one at back of gamma spec hole. 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G102 ZLB for lab γ - 
Details:  
Rainbow MCA, 2” x 2” NaI Probe, 600 s counting time 
Hole Depth = 12 cm 
Est. Solid Angle = 4π 
Gamma dose rate = 0.28 ± 0.01 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg.  
 
 
Nature of Dating Problem: 
Would be first interglacial archaeology in the Crimea to be absolutely dated – Chabai. 
Use with L272 to compare across boundary and as part of general chronostratigraphy. 
Archaeological context V/3 and V/5. 
End of interglacial – expected ~ 100-125ka 
Should predate L272 and post date L274 
 
 
Completed By Checked By Date 
CIB  19/08/04 
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Site Code: 
Site Name: 
Kabazi II 

Date 
 
19/08/04 

Context No 
 
Layer 14B 

Luminescence 
Sample No 
EFD4L274 

Description of sampling location:  Sketch of surrounding area 
Tube sample from Layer 14B: 
Grey-brown silty clay. Lenses of large 
Limestone clasts, but not as dense as 14A. 
Horse bones in upper part.  
Clasts generally… 
Clayier towards base 
Helix snails  
“B Horizon” for 14A? 
Sealed by Layer 14A: Darker, denser large 
clasts. 
Seals Layer 14B1: Damper, clayier, less 
clasts. 
Attempt to isolate component not from 
limestone??? – as for caves. 
Square L 
Depth = 1065 cm 
52 cm left from L-M 
25 cm left from Rupert’s column 
52 cm below boundary 14A-14B 
26 cm above boundary 14B-14B1 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G103 ZLB for lab γ - 
Details:  
Rainbow MCA, 2” x 2” NaI Probe, 600 s counting time 
Hole Depth = 18 cm 
Est. Solid Angle = 4π 
Gamma dose rate = 0.29 ± 0.01 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg.  
 
 
Nature of Dating Problem: 
Second interglacial lithological layer. Archaeological contexts VI/1-8? 
Tie in with pollen. Interglacial sequence. 
Fauna: Horse 
Interglacial – expected ~ 100-125ka 
Should predate L273 and post date L275 
Completed By Checked By Date 
CIB  19/08/04 
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Site Code: 
Site Name: 
Kabazi II 

Date 
 
19/08/04 

Context No 
 
Layer 14B1 

Luminescence 
Sample No 
EFD4L275 

Description of sampling location:  Sketch of surrounding area 
Tin sample from Layer 14B1: 
Lowermost interglacial “soil” with “insitu” 
archaeology. 30° dip of layer indicates 
colluvial, but stones within are sub-
horizontal – few stones so?, but could it 
just be discolouration at a contact layer? 
Grey-brown silty clay / clay. Damper than 
above, less large clasts. Still helix shells. 
Sealed by Layer 14B: Drier, more clasts. 
Seals Layer 14C: Similar to 14B1, but 
lighter in colour, with more small 
fossiliferous clasts. 
Attempt to isolate component not from 
limestone??? – as for caves. 
Square L 
Depth = 1111 cm 
61 cm left from L-M 
~60 cm left from Rupert’s column 
15 cm perp from boundary 14B-14B1 
10 cm perp from boundary 14B1-14C 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G104 ZLB for lab γ - 
Details:  
Rainbow MCA, 2” x 2” NaI Probe, 600 s counting time 
Hole Depth = 25 cm 
Est. Solid Angle = 4π 
Gamma dose rate = 0.27 ± 0.01 
 
Description of Sample:  
12 cm × 4 cm × 3 cm stainless steel tin in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg.  
 
Nature of Dating Problem: 
Lowest layer at site with “insitu” archaeology. Chabai is happy with this layer to provide 
the upper age for the site.  
Phases during the interglacial? Interglacial sequence… 
Also, following line of stones directly above this sample indicates that it may just 
predate the fall of the block, but this is unclear… 
Should predate L274 and the rest! 
 
Completed By Checked By Date 
CIB  19/08/04 
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Site Code: 
Site Name: 
Kabazi V 

Date 
 
21/08/04 

Context No 
 
Profile samples 

Luminescence 
Sample No 
EFD4L276 – 291 

Description of sampling location:  Sketch of surrounding area 
16 small zip lock bag samples of loose 
sediment from Kabazi V section XX cm to 
the right of boundary square 6B-6Б, 
between layers 10 and 14B.  
All layers contain significant limestone and 
eboulis and appear colluvial, but much 
archaeology insitu. III/1A = dark ashy 
layer. 14A and 14B = damper, and see TL 
samples sheets for tubes. 
 
 
 
 
 
 
 
 
 
 

EFD4L276   480          Layer 10 
EFD4L277   496          Layer 12      III/1 
EFD4L278   499          Layer 12 
EFD4L279   515.5       Layer 12 
EFD4L280   522.5       Layer 12      III/1A 
EFD4L281   529.5       Layer 12 
EFD4L282   537.5       Layer 12 
EFD4L283   543.5       Layer 12      III/2 
EFD4L284   548.5       Layer 12} 
EFD4L285   555.5       Layer 12} 
EFD4L286   566          Layer 12}  III/3&4 
EFD4L287   582-587   Layer 12} 
EFD4L288   604-608   Layer 12} 
EFD4L289   624-627   Layer 12A   III/5 
EFD4L290   638-643   Layer 14A   IV/4 
EFD4L291   652-656   Layer 14B   V 
 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry - - - 
Details:  
Any dosimetry to be based on tube samples from the same section. 
 
 
Description of Sample:  
Small zip lock bags (~2-10 g), sampled under space blanket. Material trowelled into 
ZLB after surface of section had been cleaned. ZLB put directly into black bag. 
However: difficult to make light tight, so quality is variable. Lower in section likely to 
be better. 
(~10-20 s to take each sample under blanket with ~5-10% of ambient light present - 
DWS) 
 
 
Nature of Dating Problem: 
Examine boundaries (stratigraphy) and process in section. 
Link main samples. 
 
 
 
Completed By Checked By Date 
CIB  21/08/04 
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Site Code: 
Site Name: 
Kabazi II 

Date 
 
21/08/04 

Context No 
 
Profile samples 

Luminescence 
Sample No 
EFD4L292 – 308 

Description of sampling location:  Sketch of surrounding area 
15 small zip lock bag samples of loose 
sediment and 2 small tube samples from 
Kabazi II section between layers 7 and 
14C.  
All layers contain significant limestone and 
eboulis. Most layers colluvially formed, but 
archaeology generally insitu. 
 
 
 
 
 
 
 
 
 
 
 
 

EFD4L292   400           
EFD4L293   452           
EFD4L294   503           
EFD4L295   546        
EFD4L296   595       
EFD4L297   650        
EFD4L298   702        
EFD4L299   745        
EFD4L300   795        
EFD4L301   848        
EFD4L302   898           
EFD4L303   947    
EFD4L304   997    
EFD4L305   1048    
EFD4L306   1100    
EFD4L307   1150    
EFD4L307   1200    
 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry - - - 
Details:  
Any dosimetry to be based on tube samples from the same section. 
 
 
Description of Sample:  
Small zip lock bags (~2 g), sampled without space blanket:  
Samples collected by CB from rope & ladder at ~ 50 cm intervals from the toip. 
Samples were scraped into a SS tube and dropped into zip-seal bags within black bags – 
some light exposure < 5 s? will have occurred (DWS). 
2 cm x 1 cm diameter tubes used in soft sediment – lowermost two contexts. Taped with 
black insulation tape, labelled & black bagged. 
 
 
Nature of Dating Problem: 
Put samples in broader context – some parts of progression to fill in. Most useful for 
selection of dating samples? 
 
 
 
Completed By Checked By Date 
CIB  21/08/04 
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Site Code: 
Site Name: 
Kabazi II 

Date 
20/08/04 
21/08/04 

Context No 
 
Clast samples 

Luminescence 
Sample No 
EFD4L309 – 310 

Description of sampling location:  Sketch of surrounding area 
2 clast samples of limestone from likely 
sources of input to the sediment: 
1/ Hard limestone from the block forming 
the sediment trap that is Kabazi II 
(associated with upper strata in cliff) 
2/ Softer limestone from exposure of lower 
strata in cliff at top of slope above site. 
 
 
 
 
 
 
 
 
 
 
 

  
 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry - - - 
Details:  
- 
 
 
 
 
Description of Sample:  
Clast samples 
 
 
 
 
Nature of Dating Problem: 
For dissolution, to see which mineral phases and grain sizes might have made their way 
into the sediments from the bedrock. 
 
 
 
 
 
Completed By Checked By Date 
CIB  21/08/04 
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Site Code: 
Site Name: 
Karabai 

Date 
 
24/08/04 

Context No 
 
2 

Luminescence 
Sample No 
EFD4L311 

Description of sampling location:  Sketch of surrounding area 
Tube sample from middle of archaeological 
context 2. 
Light brown sandy clay with (fossiliferous) 
limestone clasts < 0.5 cm. Low gradient 
colluvial. Sometimes whiter clayey matrix 
– “spring” precipitates? 
Sealed by 2-A: Similar to 2, except 
occasional limestone clasts <5 cm. 
SealS3-1: Whitish brown clayey (like 
lighter bits of 2) with some browner bits. 
Siltier 
Square K 
Depth = 580 cm 
20 cm right from J-K 
14 cm left from edge of Rupert’s column 
20 cm left from profile samples column 
6 cm below boundary 2-A - 2 
10 cm above boundary 2 – 3-1 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G106 ZLB for lab γ - 
Details:  
Rainbow MCA, 2” x 2” NaI Probe, 600 s counting time 
Hole Depth = 13 cm (soft sediment but quick sampling) 
Est. Solid Angle = 4π 
Gamma dose rate = 0.35 ± 0.01 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg.  
 
 
 
Nature of Dating Problem: 
Level 2 = dubious Western Crimean Mousterian, but is used to bracket level 3-1 : 
Micoquian. Provides young age for Middle Pal at site: below level 3-1 disturbed 
archaeology. 
Should post date L312 
 
 
Completed By Checked By Date 
CIB  24/08/04 
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Site Code: 
Site Name: 
Karabai 

Date 
 
24/08/04 

Context No 
 
3-2 

Luminescence 
Sample No 
EFD4L312 

Description of sampling location:  Sketch of surrounding area 
Tube sample from middle of archaeological 
contexT3-2. 
Whitish brown silty clay. Low gradient 
colluvial, limestone clasts < 0.5 cm. Root 
lines (dark humic, next to sampling 
position) Similar to Kostienki Sediments. 
Discontinuous upper part/lens included in 
sample: Light brown silty, more clasts. 
May have been below the water table 
during the Holocene etc… 
Sealed by archaeologically sterile layer 
below 3-1: Whitish brown silty clay, 
limestone < 0.5 cm 
SealS3-1 archaeologically sterile layer 
above 4-1: Similar to lower 3-2. 
Square K 
Depth = 621 cm 
23 cm right from J-K 
6 cm below boundary Sterile layer - 3-2 
8 cm above boundary 3-2 – Sterile layer 
 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G107 ZLB for lab γ - 
Details:  
Rainbow MCA, 2” x 2” NaI Probe, 600 s counting time 
Hole Depth = 12 cm (soft sediment but quick sampling) 
Est. Solid Angle = 4π 
Gamma dose rate = 0.35 ± 0.02 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg.  
 
 
Nature of Dating Problem: 
Micoquian level below 3-1, which has artefact concentration: bracket level 3-1, and 
provides minimum age for 4-2, although this is some way (3 layers, 33 cm) below. 
Should predate L311 and post date L331 
 
Completed By Checked By Date 
CIB  24/08/04 
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Site Code: 
Site Name: 
Karabai 

Date 
 
24/08/04 

Context No 
Profile samples (1) 
Layers 1A – 3-2 

Luminescence 
Sample No 
EFD4L313 – 325 

Description of sampling location:  Sketch of surrounding area 
13 Small tube samples down section from –
5.05 m approx, every 10 cm to –6. m. 
All silty clay – colluvial with limestone 
clasts < 0.5 cm. May be loessic derived. 
 
* Labels 8 & 9 in reverse order. 
 
 
 
 
 
 
 
 
 
 
 

EFD4L313     505     Layer 1-A 
EFD4L314     516     Layer 1 - 1-A 
EFD4L315     526     Layer 1 
EFD4L316     537     Layer 1 - 2-A 
EFD4L317     548     Layer Top of 2-A 
EFD4L318     558     Layer Lower 2-A 
EFD4L319     569     Layer 2-A – 2         * 
EFD4L320     580     Layer 2                   * 
EFD4L321     589     Layer 2 – 3-1 
EFD4L322     597     Layer 3-1 
EFD4L323     606     Layer 3-1 – 3-2 
EFD4L324     619     Layer 3-2 
EFD4L325     630     Layer 3-2 – 4-1 
 
 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry - - - 
Details:  
Any dosimetry to be based on tube samples from the same section. 
 
 
 
 
Description of Sample:  
1 cm diameter x 2 cm length tubes. Black insulating tape around tubes upon excavation, 
labelled with duct tape and black bagged together. No labels on outside of tape, only on 
tubes. Nos 8 & 9 swapped – in each other’s place 
 
 
 
 
Nature of Dating Problem: 
Provide context for tubes and examine progression, hiatuses etc down section. 
 
 
 
 
 
Completed By Checked By Date 
CIB  24/08/04 
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Site Code: 
Site Name: 
Karabai 

Date 
 
25/08/04 

Context No 
 
Modern Surface 

Luminescence 
Sample No 
EFD4L326 

Description of sampling location:  Sketch of surrounding area 
Black bag sample from modern surface 
above section. 
~ 2 m behind top of section, ~ 2 m from cut 
at left hand end of section. 
Close to gamma spec reading. 
Dark black brown humic, limestone clasts 
< 1 cm. 
 
 
 
 
 
 
 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G075 - - 
Details:  
Rainbow MCA, 2” x 2” NaI Probe, 600 s counting time 
Hole Depth = 0 cm 
Est. Solid Angle = 2π 
4π Gamma dose rate = 0.61 ± 0.03 
OK 40K peak but little else – no 137Cs 
 
 
 
 
Description of Sample:  
Black bag containing ~ 200 g trowelled from top 1 cm, after vegetation removal. Sealed 
and put into second black bag  
 
 
 
 
Nature of Dating Problem: 
Examine bleaching of modern sediments. This looks colluvial in a similar way to the 
archaeological sediments and therefore should be a good analogue. 
 
 
 
Completed By Checked By Date 
CIB  25/08/04 
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Site Code: 
Site Name: 
Karabai 

Date 
 
25/08/04 

Context No 
Profile samples (2) 
LayerS3-2 – 4-1 

Luminescence 
Sample No 
EFD4L327 – 330 

Description of sampling location:  Sketch of surrounding area 
13 Small tube samples down section from –
635 cm every 10 cm  
All silty clay – colluvial with limestone 
clasts < 0.5 cm. May be loessic derived. 
 
 
 
 
 
 
 
 
 
 
 
 
 

EFD4L327     637     Sterile between 3-2 
and 4-1 
EFD4L328     647     Sterile between 4-1 
and 4-2 
EFD4L329     656     4-2 
EFD4L330     666     Sterile between 4-2 
and 5 (4.3) 
 
Numbers 14 – (following on from 
Profiling 1) 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry - - - 
Details:  
Any dosimetry to be based on tube samples from the same section. 
 
 
 
 
Description of Sample:  
1 cm diameter x 2 cm length tubes. Black insulting tape around tubes upon excavation, 
labelled with duct tape and black bagged together. No labels on outside of tape, only on 
tubes.  
 
 
 
 
Nature of Dating Problem: 
Examine progression in lower layers, close to water before draining. 
 
 
 
 
 
Completed By Checked By Date 
CIB  25/08/04 
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Site Code: 
Site Name: 
Karabai 

Date 
 
25/08/04 

Context No 
 
4-2 

Luminescence 
Sample No 
EFD4L331 

Description of sampling location:  Sketch of surrounding area 
Tube sample from middle of archaeological 
context 4-2.  
Artefact concentration and possible soil 
layer. Less stony than layers surrounding. 
Brown silty clay plus some whitish clayey 
areas. Limestone clasts < 1 cm. Colluvial. 
May have been below the water table 
during the Holocene etc… 
Sealed by archaeologically sterile layer 
below 4-1: Whitish brown silty clay, 
limestone < 5 cm 
Seals sterile or 4-3: Light brown silty clay. 
Square K 
Depth = 659 cm 
25.5 cm right from J-K 
4 cm below boundary Sterile layer - 4-2 
4 cm above boundary 4-2 – Sterile layer/4-
3 
14 cm above water level during sampling 
9 cm from nearest limestone clast 
 

 

 Photo No: 
Gamma Reading Assoc. Sample Ref No 
Dosimetry EFD4G108 ZLB for lab γ - 
Details:  
Rainbow MCA, 2” x 2” NaI Probe, 600 s counting time 
Hole Depth = 20 cm  
Est. Solid Angle = 4π 
Gamma dose rate = 0.38 ± 0.02 
 
Description of Sample:  
15 cm × 3 cm ∅ stainless steel tube in zip lock bag with loose sediment for high 
resolution lab γ. Total mass as sampled ~ 1 kg.  
 
 
Nature of Dating Problem: 
Date layer of highest artefact concentration at site (Micoquian). 
Construct chronostratigraphy for comparison with Sary-Kaya locally etc. 
Should predate L312 
 
 
Completed By Checked By Date 
CIB  25/08/04 
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Appendix 5.3 Field gamma spectrometry forms 
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5 DSR Crimea 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G075.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Karabai Measurement 
Date 12/08/04 

Context Ground surface above 
section Spectrum No. 1 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 492 (1476 keV) 
Ch. Width (eV) 3 2.97 
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 8828 8899 1750  
Count Rate (cps) 14.71 14.8 2.91  
Dose Rate (mGy/a) 0.29 0.29 0.31 0.31 
Error  0.015 0.016 0.015 
Mean Dose Rate (mGy/a) 0.303 ± 0.015 
Location and geometry  
Ground surface above and behind section 
~ 2 m behind sampled section 
~ 2 m from cut on LHS of sampled section 
and see TL sample sheet 
Geometry: ~ 2 π 
Hole depth = 0 cm 
OK 40K peak, apparently little else. 
No 137Cs visible 
Not thought to be spoil from excavation – dark, humic 
 
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

2 π 4π Gamma dose rate 
(mGy/a) 

0.61 ± 0.03 

 
TL Samples  Date 12/08/04 

EFD4L326  Completed By CIB 
  Checked By  
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Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G076.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Sary-Kaya Measurement 
Date 13/08/04 

Context Ground surface upslope 
from section Spectrum No. 1 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 468 (1404 keV) 
Ch. Width (eV) 3 3.12 
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 5566 5889 988  
Count Rate (cps) 9.27 9.82 1.65  
Dose Rate (mGy/a) 0.18 0.191 0.175 0.200 
Error  0.013 0.010 0.010 
Mean Dose Rate (mGy/a) 0.18 ± 0.01 , + 137Cs 0.016 ± 0.01 
Location and geometry  
Shoulder in spectrum around 180 – 200: 540 – 600 keV 
DR>450  >  DR>1350: 137Cs, but very minor 
Mixed spectrum (more than Karabai), 40K smallish but OK 
Geometry: ~ 2 π 
Hole depth = 0 cm 
 
 
 
 
 
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

2 π 4π Gamma dose rate 
(mGy/a) 

0.36 ± 0.02 
+ 137Cs 0.03 ± 0.02 

 
TL Samples  Date 13/08/04 

-  Completed By CIB 
  Checked By  
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5 DSR Crimea 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G077.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Sary-Kaya Measurement 
Date 13/08/04 

Context 4 Spectrum No. 2 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 479 (1496 keV) 
Ch. Width (eV) 3 3.05 
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 12229 12666 2508  
Count Rate (cps) 20.38 21.11 4.18  
Dose Rate (mGy/a) 0.40 0.412 0.445 0.437 
Error  0.02 0.02 0.02 
Mean Dose Rate (mGy/a) 0.43 ± 0.02 
Location and geometry  
 
~ 1.5 m from edge of section (not vertical). 
and see TL sample sheet 
Geometry:  π at surface of section, 
Hole depth = 20 cm 
Relatively U and Th rich spectrum (>1350 dose rate is >450)  
 
 
 
 
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

4 π 4π Gamma dose rate 
(mGy/a) 

0.43 ± 0.02 

 
TL Samples  Date 13/08/04 

EFD4L244  Completed By CIB 
  Checked By  
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Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G078.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Sary-Kaya Measurement 
Date 13/08/04 

Context 5 Spectrum No. 3 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 478 (1459 keV) 
Ch. Width (eV) 3 3.06 
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 11371 11757 2350  
Count Rate (cps) 18.95 19.6 3.92  
Dose Rate (mGy/a) 0.37 0.38 0.42 0.41 
Error  0.02 0.02 0.02 
Mean Dose Rate (mGy/a) 0.40 ± 0.02 
Location and geometry  
 
50 cm below EFD4G077, and see TL sample sheet 
Geometry:  π at surface of section, 
Hole depth = 19 cm 
If slightly lower dose rate than G077 and G079 (not significantly), this is probably 
because of more limestone in 5 and around: see TL sample sheets. 
Relatively more 40K than G077 looking at spectrum, but >1350 keV still > 450 keV 
 
 
 
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

4 π 4π Gamma dose rate 
(mGy/a) 

0.40 ± 0.02 

 
TL Samples  Date 13/08/04 

EFD4L245  Completed By CIB 
  Checked By  
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5 DSR Crimea 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G079.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Sary-Kaya Measurement 
Date 13/08/04 

Context 6 Spectrum No. 4 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 475 (1452.8 keV) 
Ch. Width (eV) 3 3.08 
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 12338 12847 2610  
Count Rate (cps) 20.6 21.4 4.4  
Dose Rate (mGy/a) 0.40 0.42 0.46 0.45 
Error  0.02 0.02 0.02 
Mean Dose Rate (mGy/a) 0.44 ± 0.02 
Location and geometry  
 
~ 1.5 m from edge of section (not vertical). 
and see EFD4G077 and TL sample sheet 
Geometry:  π at surface of section, 
Hole depth = 20 cm 
U & Th rich? >1350 keV still > > 450 keV 
 
 
 
 
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

4 π 4π Gamma dose rate 
(mGy/a) 

0.44 ± 0.02 

 
TL Samples  Date 13/08/04 

EFD4L246  Completed By CIB 
  Checked By  
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5 DSR Crimea 

 
Log No. Instrument 

 Rainbow No.1 

Filename EFD4G080.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED 
Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

  

Conversion 
Factors 

Site Kabazi V Measurement 
Date 14/08/04 

Context Spectrum No. 1 

 
Field Analysis (Package = Rainbow3) 

K in Ch. 

III/3 

 
40 487 461 [is this one of U/Th series?] (1455 keV) 
Ch. Width (eV) 3 3.17 
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 9364 10079 1921  
Count Rate (cps) 7.80 8.40 1.60  
Dose Rate (mGy/a) 0.15 0.16 0.17 
Error  0.01 0.01 0.01 
Mean Dose Rate (mGy/a) 0.17 ± 0.01 
Location and geometry  
 
Measurement at surface of section to test approx dose rate. 
~ 3.5 m below top of section. 
~ 0.5 m from base of section. 
~ 5 m across from opposite wall of pit 
and see TL sample sheet 
Geometry: 2 π at surface of section, ~ 3.8 π including pit walls 
Hole depth = 0 cm 
 
 
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

2 π / 3.8 π 4π Gamma dose rate 
(mGy/a) 

? 

0.18 

 
TL Samples  Date 14/08/04 

-  Completed By CIB 
  Checked By  
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5 DSR Crimea 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G081.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Kabazi II Measurement 
Date 14/08/04 

Context Surface Spectrum No. 2 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 463 (1389 keV) [is this too low? U/Th series] 
Ch. Width (eV) 3 3.16 
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 3782 4052 707  
Count Rate (cps) 6.3 6.75 1.17  
Dose Rate (mGy/a) 0.12 0.131 0.125 0.138 
Error  0.007 0.008 0.007 
Mean Dose Rate (mGy/a) 0.13 ± 0.01 
Location and geometry  
 
Modern surface ~3m uphill (N) of excavation – no spoil 
Adjacent to modern surface sample 
Peak Ch 180-200 (540-600 keV): 137Cs or one of U/Th series 
40K small but seems to be there 
>1350 keV > >450 keV indicating 137Cs, but only by 0.006 – within errors so take 
average 
and see TL sample sheet 
Geometry: 2 π 
Hole depth = 0 cm 
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

2 π 4π Gamma dose rate 
(mGy/a) 

0.26 ± 0.02 

 
TL Samples  Date 14/08/04 

EFD4L259  Completed By CIB 
  Checked By  
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5 DSR Crimea 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G082.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Kabazi II Measurement 
Date 14/08/04 

Context Surface of spoil next to pit Spectrum No. 3 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 467 (1481 keV) [40K? see previous] 
Ch. Width (eV) 3 3.13 
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 3993 4236 869  
Count Rate (cps) 6.66 7.06 1.45  
Dose Rate (mGy/a) 0.13 0.14 0.15 0.15 
Error  0.01 0.01 0.01 
Mean Dose Rate (mGy/a) 0.15 ± 0.01 
Location and geometry  
 
Spoil from 2002 excavation – Platform downhill from excavation. Thick spoil. Not 
much features in spectrum, but possible 40K peak. However, still coming out at 460 ish. 
Shoulder ~520keV indicates U/Th series…not K at 4___? – see G084. 
Geometry: 2 π 
Hole depth = 0 cm 
 
 
 
 
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

2 π 4π Gamma dose rate 
(mGy/a) 

0.30 ± 0.02 

 
TL Samples  Date 14/08/04 

-  Completed By CIB 
  Checked By  
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5 DSR Crimea 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G083.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Kabazi II Measurement 
Date 14/08/04 

Context Limestone surface – top of 
block next to pit Spectrum No. 4 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 471 (1474 keV) 
Ch. Width (eV) 3 3.10 
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 2708 2854 564  
Count Rate (cps) 4.51 4.76 0.94  
Dose Rate (mGy/a) 0.088 0.093 0.100 0.102 
Error  0.005 0.006 0.005 
Mean Dose Rate (mGy/a) 0.098 ± 0.005 
Location and geometry  
 
Top of limestone block forming the sediment trap that is Kabazi II itself – just downhill 
from top of RHS of sampled section. 
Virtually no 40K peak apparent by eye. Shoulder around 520 keV evident again.  
Still questions over 40K position, so see G084. 
Geometry: 2 π 
Hole depth = 0 cm 
 
 
 
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

2 π 4π Gamma dose rate 
(mGy/a) 

0.20 ± 0.01 

 
TL Samples  Date 14/08/04 

-  Completed By CIB 
  Checked By  
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5 DSR Crimea 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G084.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site House in Vishennoe Measurement 
Date 14/08/04 

Context Porch floor, corner Spectrum No. 5 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 460 (1380 keV) 
Ch. Width (eV) 3 3.10 
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 5322 5705 1133  
Count Rate (cps) 8.87 9.51 1.89  
Dose Rate (mGy/a) 0.17 0.19 0.20 0.20 
Error  0.01 0.01 0.01 
Mean Dose Rate (mGy/a) 0.20 ± 0.01 
Location and geometry  
 
Measurement to check energy calibration / instrument performance and whether the 
peak used for calibration during data processing for the Kabazi samples was really 40K. 
see G080 – 83, and G085 & 6. 
 
Measurement in corner of porch: concrete floor with limestone aggregate, walls of 
uncertain construction, but probably local materials. 
 
40K appears to be present, but is small as at Kabazi. 
Automatic calibration indicateS40K in channel 460, as for measurements at Kabazi. 
 
Geometry: >3 π 
Hole depth = 0 cm 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

 4π Gamma dose rate 
(mGy/a) 

 

 
TL Samples  Date 14/08/04 

-  Completed By CIB 
  Checked By  
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5 DSR Crimea 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G085.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site House in Vishennoe Measurement 
Date 14/08/04 

Context Stove top in corner of room Spectrum No. 6 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 469 (1407 keV) 
Ch. Width (eV) 3 3.12 
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 13079 13794 2746  
Count Rate (cps) 21.80 22.99 4.58  
Dose Rate (mGy/a) 0.42 0.45 0.49 0.47 
Error  0.02 0.02 0.02 
Mean Dose Rate (mGy/a) 0.47 ± 0.02 
Location and geometry  
 
Measurement to check energy calibration / instrument performance and whether the 
peak used for calibration during data processing for the Kabazi samples was really 40K. 
see G080 – 83, and G084 & 6. 
 
Measurement on stove in corner of room: possibly higher K environment – stove is steel 
with brick inside, chimney and stove may be of imported firebrick – higher K, also tiles 
around stove probably imported. 
 
Much higher gamma dose rate, including stronger 40K peak. Aghain appears in Ch 460 
– 470 region rather than 480. 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

 4π Gamma dose rate 
(mGy/a) 

 

 
TL Samples  Date 14/08/04 

-  Completed By CIB 
  Checked By  
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5 DSR Crimea 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G086.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site House in Vishennoe Measurement 
Date 14/08/04 

Context Stove top in corner of room Spectrum No. 1(series2) 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 487 (1407 keV) 
Ch. Width (eV) 3 3.002 
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 13199 13464 2438  
Count Rate (cps) 22.00 22.44 4.06  
Dose Rate (mGy/a) 0.43 0.44 0.43 0.46 (why 

higher?) 
Error  0.02 0.02 0.02 
Mean Dose Rate (mGy/a) 0.44 ± 0.02 
Location and geometry  
 
Closer to chimney than G085 to try to increase 40K from fire bricks. No increase, but 
gamma dose rate assuming 40K at Ch 487 is equal. Dgamma calibrated in Rainbow 3 
gives slightly lower than G085, so repeat in same position (G087). 
However, 40K has returned beyond Ch 480, so no gain/HV adjustment required. 
 
MCA was opened and loose screw removed, batteries removed and put back between 
G085 and G086: Still more likely that everything has simply cooled down… 
 
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

 4π Gamma dose rate 
(mGy/a) 

 

 
TL Samples  Date 14/08/04 

-  Completed By CIB 
  Checked By  
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5 DSR Crimea 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G087.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site House in Vishennoe Measurement 
Date 15/08/04 

Context Stove top in corner of room Spectrum No. 1 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 491 (1474 keV) 
Ch. Width (eV) 3 2.98 
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 13665 13781 2528  
Count Rate (cps) 22.8 23.0 4.21  
Dose Rate (mGy/a) 0.44 0.45 0.45 0.47 (why 

higher?) 
Error  0.02 0.02 0.02 
Mean Dose Rate (mGy/a) 0.46 ± 0.02 
Location and geometry  
 
As G085. 
Gamma dose rate calibrated in Rainbow 3 is well within errors of G085 result, despite 
40K position having drifted from Ch 469 to Ch 491… 
Rainbow 3 dose rate is higher than field gamma dose rate in both cases…different 
factors somewhere 
 
 
 
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

 4π Gamma dose rate 
(mGy/a) 

 

 
TL Samples  Date 15/08/04 

-  Completed By CIB 
  Checked By  
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5 DSR Crimea 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G088.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Kabazi V Measurement 
Date 17/08/04 

Context Layer 12, Context III/1A Spectrum No. 1 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 475 (1425 keV) 
Ch. Width (eV) 3 3.08 
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 5717 5964 1109  
9.53 9.94 1.85  

Dose Rate (mGy/a) 0.19 0.19 0.20 0.21 
Error  0.01 0.01 0.01 
Mean Dose Rate (mGy/a) 0.20 ± 0.01 
Location and geometry  
 
~ 3.5 m below top of section. 
~ 0.5 m from base of section. 
~ 5 m across from opposite wall of pit 
Geometry: 2 π at surface of section, ~ 3.8 π including pit walls 
Hole depth = 30 cm (tube inserted at back of pollen sampling column) 
and see TL sample sheet 
 
 
 
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

4 π 4π Gamma dose rate 
(mGy/a) 

0.20 ± 0.01 

Count Rate (cps) 

 
TL Samples  Date 18/08/04 

EFD4L260  Completed By CIB 
  Checked By  
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5 DSR Crimea 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G089.asc 
(EFD4G---.asc) Detector 2”x 2” 

EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Kabazi V Measurement 
Date 17/08/04 

Context Layer 12, Context III/3A Spectrum No. 2 

Project 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 465 (1425 keV) 
Ch. Width (eV) 3 3.14 
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 5265 5565 1079  
Count Rate (cps) 8.8 9.28 1.80  
Dose Rate (mGy/a) 0.17 0.18 0.19 0.20 
Error  0.01 0.01 0.01 
Mean Dose Rate (mGy/a) 0.19 ± 0.01 
Location and geometry  
 
~ 3.5 m below top of section. 
~ 0.5 m from base of section. 
~ 5 m across from opposite wall of pit 
Geometry: 2 π at surface of section, ~ 3.8 π including pit walls 

 

 

Hole depth = 29 cm (tube inserted at back of pollen sampling column) 
and see TL sample sheet 

40K not visible in spectrum 
 

 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

4 π 4π Gamma dose rate 
(mGy/a) 

0.19 ± 0.01 

 
TL Samples  Date 17/08/04 

EFD4L261  Completed By CIB 
  Checked By  
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5 DSR Crimea 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G090.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Kabazi V Measurement 
Date 17/08/04 

Context Layer 12A, Context III/5 Spectrum No. 3 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 493 (1479 keV) 
Ch. Width (eV) 3  
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 5476 5512 976  
Count Rate (cps) 9.13 9.19 1.63  
Dose Rate (mGy/a) 0.18 0.18 0.17 0.19 
Error  0.01 0.01 0.01 
Mean Dose Rate (mGy/a) 0.18 ± 0.01 
Location and geometry  
 
~ 3.5 m below top of section. 
~ 0.5 m from base of section. 
~ 5 m across from opposite wall of pit 
Geometry: 2 π at surface of section, ~ 3.8 π including pit walls 
Hole depth = 34 cm (tube inserted at back of pollen sampling column) 
and see TL sample sheet 
 

 

 

 
 
 

40K visible in spectrum 
 
 

 

 

4 π 0.18 ± 0.01 Estimated solid 
angle (π Rad.) 

4π Gamma dose rate 
(mGy/a) 

 
TL Samples Date  17/08/04 

EFD4L262  Completed By CIB 
  Checked By  
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5 DSR Crimea 

 
Log No. Instrument Rainbow No.1    

Filename EFD4G091.asc Detector (EFD4G---.asc) 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Kabazi V Measurement 
Date 17/08/04 

Context Layer 14, Context IV/1 Spectrum No. 4 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 497 (1473 keV) 
Ch. Width (eV) 3 2.94 
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 5833 5839 1067  
Count Rate (cps) 9.72 9.73 1.78  
Dose Rate (mGy/a) 0.19 0.190 0.189 0.205 
Error  0.010 0.011 0.010 
Mean Dose Rate (mGy/a) 0.195 ± 0.010 
Location and geometry  
 
~ 3.5 m below top of section. 
~ 0.5 m from base of section. 
~ 5 m across from opposite wall of pit 

and see TL sample sheet 
 

 
 

 

Geometry: 2 π at surface of section, ~ 3.8 π including pit walls 
Hole depth = 31 cm (tube inserted at back of pollen sampling column) 

40K visible in spectrum

 
 
 
 

 
 
 
Estimated solid 
angle (π Rad.) 

4 π 4π Gamma dose rate 
(mGy/a) 

0.20 ± 0.01 

 
TL Samples  Date 17/08/04 

EFD4L263  Completed By CIB 
  Checked By  
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5 DSR Crimea 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G092.asc 
(EFD4G---.asc) 2”x 2” Detector 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Kabazi V Measurement 
Date 17/08/04 

Layer 12, Context III/1A 5 

Site 

Context Spectrum No. 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 495 (1456 keV) 487 
Ch. Width (eV) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 5247 5258 958  
Count Rate (cps) 8.7 8.76 1.59  
Dose Rate (mGy/a) 0.17 0.17 0.17 0.19 
Error  0.01 0.01 0.01 

0.18 ± 0.01 

As for G088 (Context III/1A, ??? cm left from boundary Square 6B-6Б), but with probe 
at surface of section: for comparison with surface dose rates around EFD4L264 and 
L265 

~ 3.5 m below top of section. 

Geometry: 2 π at surface of section, ~ 3.8 π including pit walls 
Hole depth = ~4 cm (tube placed at back of pollen sampling column) 
and see TL sample sheet 

40K visible in spectrum 
 
Dose rate in 35 cm hole (G088) = 0.20 ± 0.01, dose rate at surface (entrance to hole) = 
0.18 ± 0.01 } why bother with hole?… 3.8 π geometry from pit walls keeps dose rate 
similar to context, but any variations will be AVERAGED OUT. 
 
Estimated solid 
angle (π Rad.) 

2 π or  
3.8 π ? 

4π Gamma dose rate 
(mGy/a) 

0.20 ± 0.03 

3 2.95 
Count 
Time(s) 

Mean Dose Rate (mGy/a) 
Location and geometry  
 

 

~ 0.5 m from base of section. 
~ 5 m across from opposite wall of pit 

 

from in G088 
 
TL Samples  Date 17/08/04 

-  Completed By CIB 
  Checked By  
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5 DSR Crimea 

 
Log No. 
   

Instrument Rainbow No.1 

EFD4G093.asc 
(EFD4G---.asc) Detector 2”x 2” 

Conversion 
Factors Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Kabazi V Measurement 
Date 17/08/04 

Context Layer 12, Context III/1A Spectrum No. 6 

Filename 

Project EFCHED 
Ch1 = 1.95 E-02 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 499 (!!) (1473 keV) 
Ch. Width (eV) 3 2.93 
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 5236 5203 914  
8.73 8.67 1.52  

Dose Rate (mGy/a) 0.17 0.17 0.16 0.18 
 0.01 0.01 

Mean Dose Rate (mGy/a) 0.17 ± 0.01 
Location and geometry  
 
Surface of section, in front of Burnt flint sampling location (EFD4L264): Context 
III/1A, 26 cm right from boundary Square 6B-6Б). 
 
~ 3.5 m below top of section. 
~ 0.5 m from base of section. 

Geometry: 2 π at surface of section, ~ 3.8 π including pit walls 

and see TL sample sheet 
 

 

~ 5 m across from opposite wall of pit 

Hole depth = 0 cm 

40K visible in spectrum 

Within errors of surface measurement G092, therefore dose rate should be approx equal 
to G088, but allow extra uncertainty 
 
 
 

2 π or  
3.8 π ? 

4π Gamma dose rate 
(mGy/a) 

0.20 ± 0.03 
from in G088 

Count Rate (cps) 

Error 0.01 

Estimated solid 
angle (π Rad.) 
 
TL Samples  Date 17/08/04 

EFD4L264  Completed By CIB 
  Checked By  
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5 DSR Crimea 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G094.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Kabazi V 17/08/04 

Layer 12, Context III/1A Spectrum No. 7 

Site Measurement 
Date 

Context 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 488 (1429 keV) 
Ch. Width (eV) 3 2.996 
Count 
Time(s) 

600 Ch2 
(>1350KeV) 

E Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

5383 981  
1.64  

Dose Rate (mGy/a) 0.17 0.178 0.174 0.192 
 0.009 0.010 0.009 

Mean Dose Rate (mGy/a) 0.18 ± 0.01 
Location and geometry  
 
Surface of section, in front of Burnt flint sampling location (EFD4L265): Context 
III/1A, 30 cm right from boundary Square 6B-6Б). 
 
~ 3.5 m below top of section. 
~ 0.5 m from base of section. 
~ 5 m across from opposite wall of pit 
Geometry: 2 π at surface of section, ~ 3.8 π including pit walls 

 

Hole depth = 0 cm 
and see TL sample sheet 

40K visible in spectrum 
 
Within errors of surface measurement G092, therefore dose rate should be approx equal 
to G088, but allow extra uncertainty 
 
 
 
Estimated solid 
angle (π Rad.) 

2 π or  
3.8 π ? 

4π Gamma dose rate 
(mGy/a) 

0.20 ± 0.03 
from in G088 

Integral Counts 5464 
Count Rate (cps) 8.97 9.11 

Error 

 
TL Samples  Date 17/08/04 

EFD4L265  Completed By 
Checked By  

CIB 
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5 DSR Crimea 

 

 
Instrument 
 Rainbow No.1 Log No.  

EFD4G095.asc 
(EFD4G---.asc) Detector 

EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 

(mGy/a/cps)

Site Kabazi II Measurement 
Date 21/08/04 

Filename 2”x 2” 

Project Ch2 = 1.07 E-01 

Context Layer 7, Context II/7AB Spectrum No. 11 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 487 

 

Geometry: ~ 3.2 π at surface of section 
Hole depth = ? cm 
and see TL sample sheet 
 
 
 
 
 
 
 
 
 

 
 
 
Estimated solid 
angle (π Rad.) 

4 π 4π Gamma dose rate 
(mGy/a) 

0.15 ± 0.01 

Ch. Width (eV) 3 3.00 
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 2213 2278 435  
Count Rate (cps) 7.38 7.59 1.45  
Dose Rate (mGy/a) 0.143 0.15 0.15 0.16 
Error  0.01 0.01 0.01 
Mean Dose Rate (mGy/a) 0.153 ± 0.007 
Location and geometry  

~ 7 m across from opposite wall of pit 

 

 
TL Samples  Date 22/08/04 

EFD4L266  Completed By CIB 
  Checked By  
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5 DSR Crimea 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G096.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Kabazi II 21/08/04 Measurement 
Date 

Context Layer 9, Arch IIA/2 Spectrum No. 10 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 461 (1384 keV) 
Ch. Width (eV) 3 3.17 
Count 
Time(s) 

600 Ch2 
(>1350KeV) 

Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

E 

Integral Counts 2518 2716 534  
Count Rate (cps) 8.393 9.05 9.78  
Dose Rate (mGy/a) 0.164 0.177 0.190 0.190 

 0.01 0.01 0.01 
Mean Dose Rate (mGy/a) 0.187 ± 0.007 
Location and geometry  
 
~ 7 m across from opposite wall of pit 
Geometry: ~ 3.2 π at surface of section 
Hole depth = ? cm 
and see TL sample sheet 
 
 
 
 
 
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

4 π 4π Gamma dose rate 
(mGy/a) 

0.187 ± 0.007 

Error 

 
TL Samples  Date 22/08/04 

EFD4L267  Completed By CIB 
  Checked By  
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5 DSR Crimea 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G097.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Kabazi II Measurement 
Date 21/08/04 

Context Layer 10 Spectrum No. 9 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 477 (1512 keV) 
Ch. Width (eV) 3 3.06 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

2499 461 
Count Rate (cps) 8.33 8.75 1.54  

0.162 0.164 0.181 
Error  0.009 0.011 0.009 

0.162 ± 0.008 
Location and geometry  
 

Hole depth = ? cm 

 

~ 7 m across from opposite wall of pit 
Geometry: ~ 3.5 π at surface of section 

and see TL sample sheet 
 
near boundary of layers 9 and 10 on section diagram, but as noted during sampling was 
within layers of “fining up”. 
 

 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

4 π 4π Gamma dose rate 
(mGy/a) 

Count 
Time(s) 

600 Ch1 
(>450KeV) 

E 

Integral Counts 2625  

Dose Rate (mGy/a) 0.171 

Mean Dose Rate (mGy/a) 

0.162 ± 0.008 

 
TL Samples  Date 22/08/04 

EFD4L268  Completed By CIB 
  Checked By  
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5 DSR Crimea 

 
Log No. 

   Instrument Rainbow No.1 

Filename EFD4G098.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Kabazi II Measurement 
Date 21/08/04 

Context Layer 11 Upper Spectrum No. 8 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 472 (1446 keV) 487 
Ch. Width (eV) 3 3.10 
Count 
Time(s) 

600 

577  
Count Rate (cps) 9.21 9.62 1.92  
Dose Rate (mGy/a) 0.18 0.190 0.205 0.203 

 0.010 0.013 0.010 
Mean Dose Rate (mGy/a) 0.20 ± 0.01 
Location and geometry  
 
~ 7 m across from opposite wall of pit 
Geometry: ~ 3.5 π at surface of section 
Hole depth = ? cm 
and see TL sample sheet 
 

 

 

 

 

 

 
 
 
 
 

 
 
Estimated solid 
angle (π Rad.) 

4 π 4π Gamma dose rate 
(mGy/a) 

Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 2764 2887 

Error 

0.20 ± 0.01 

 
TL Samples  Date 22/08/04 

EFD4L269  Completed By CIB 
  Checked By  
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5 DSR Crimea 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G099.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Kabazi II Measurement 
Date 21/08/04 

Context Layer 11 Lower Spectrum No. 7 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 477 
Ch. Width (eV) 3 3.06 
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

E Ch2 
(>1350KeV) 

9.08 9.39 1.84  
Dose Rate (mGy/a) 0.18 0.183 0.196 0.198 
Error  0.010 0.012 0.010 
Mean Dose Rate (mGy/a) 0.19 ± 0.01 
Location and geometry  
 
~ 7 m across from opposite wall of pit 
Geometry: ~ 3.5 π at surface of section 
Hole depth = ? cm 
and see TL sample sheet 

 

 
 

 
 
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

4 π 4π Gamma dose rate 
(mGy/a) 

0.19 ± 0.01 

Integral Counts 2725 2816 551  
Count Rate (cps) 

 
TL Samples  Date 22/08/04 

EFD4L270  Completed By CIB 
  Checked By  
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5 DSR Crimea 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G100.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Kabazi II Measurement 
Date 21/08/04 

Context Layer 13 Spectrum No. 6 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 493 
Ch. Width (eV) 3 2.97 
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 3336 3360 603  
11.12 11.2 2.01  

Dose Rate (mGy/a) 0.22 0.218 0.214 0.232 
 0.013 0.011 

Location and geometry  
 

and see TL sample sheet 
 

 

 

~ 7 m across from opposite wall of pit 
Geometry: ~ 3.5 π at surface of section 
Hole depth = ? cm 

 
 
 

 
 
 
 
 

 
 
Estimated solid 
angle (π Rad.) 

4 π 4π Gamma dose rate 
(mGy/a) 

0.22 ± 0.01 

Count Rate (cps) 

Error 0.012 
Mean Dose Rate (mGy/a) 0.22 ± 0.01 

 
TL Samples  Date 22/08/04 

EFD4L271  Completed By CIB 
  Checked By  
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5 DSR Crimea 

 
Log No. 

   Instrument Rainbow No.1 

Filename EFD4G101.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Kabazi II Measurement 
Date 21/08/04 

Context Layer 13A Spectrum No. 5 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 467 
Ch. Width (eV) 3 3.13 
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 3480 3688 663  
Count Rate (cps) 11.6 12.29 2.21  
Dose Rate (mGy/a) 0.23 0.240 0.235 0.254 
Error  0.013 0.014 0.012 
Mean Dose Rate (mGy/a) 0.244 ± 0.01 
Location and geometry  
 
~ 7 m across from opposite wall of pit 
Geometry: 3.8 π at surface of section 
Hole depth = ? cm 
and see TL sample sheet 
 
 
 
 
 
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

4 π 4π Gamma dose rate 
(mGy/a) 

0.24 ± 0.01 

 
TL Samples  Date 22/08/04 

EFD4L272  Completed By CIB 
  Checked By  
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5 DSR Crimea 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G102.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Kabazi II Measurement 
Date 21/08/04 

Context Layer 14A Spectrum No. 4 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 473 
Ch. Width (eV) 3 3.09 
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 3840 4019 810  
Count Rate (cps) 12.8 13.36 2.70  
Dose Rate (mGy/a) 0.25 0.261 0.288 0.279 
Error  0.014 0.017 0.014 
Mean Dose Rate (mGy/a) 0.276 ± 0.01 
Location and geometry  
 
~ 7 m across from opposite wall of pit 
Geometry: 3.8 π at surface of section 
Tube could not be driven in far: Hole depth = 12 cm after chiseling of Limestone block! 
and see TL sample sheet 
 
 
 
 
 
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

4 π? 4π Gamma dose rate 
(mGy/a) 

0.28 ± 0.01 

 
TL Samples  Date 22/08/04 

EFD4L273  Completed By CIB 
  Checked By  
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5 DSR Crimea 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G103.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Kabazi II Measurement 
Date 21/08/04 

Context Layer 14B Spectrum No. 3 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 485 
Ch. Width (eV) 3 3.01 
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 4206 4292 789  
Count Rate (cps) 14.02 14.31 2.63  
Dose Rate (mGy/a) 0.27 0.279 0.280 0.296 
Error  0.015 0.017 0.014 
Mean Dose Rate (mGy/a) 0.285 ± 0.01 

 
~ 7 m across from opposite wall of pit 
Geometry: 3.8 π at surface of section 
Hole depth = 18 cm 
and see TL sample sheet 
 

 
 
 
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

4 π 4π Gamma dose rate 
(mGy/a) 

0.29 ± 0.01 

Location and geometry  

 

 
TL Samples  Date 22/08/04 

EFD4L274  Completed By CIB 
  Checked By  
 

 452



5 DSR Crimea 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G104.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Kabazi II Measurement 
Date 21/08/04 

Context Layer 14B1 Spectrum No. 2 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 473 
Ch. Width (eV) 3 3.09 
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 3829 3986 792  
Count Rate (cps) 12.76 13.3 2.64  
Dose Rate (mGy/a) 0.25 0.259 0.281 0.276 

 0.014 0.017 0.014 
Mean Dose Rate (mGy/a) 0.272 ± 0.01 
Location and geometry  
 
~ 7 m across from opposite wall of pit 
Geometry: 3.9 π at surface of section 
Hole depth = 25 cm 
and see TL sample sheet 
 
 
 
 
 
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

4 π 4π Gamma dose rate 
(mGy/a) 

0.27 ± 0.01 

Error 

 
TL Samples  Date 22/08/04 

EFD4L275  Completed By CIB 
  Checked By  
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5 DSR Crimea 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G105.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Kabazi II Measurement 
Date 21/08/04 

Context Layer 10 Lower / 11 Upper 
“Krutitsa” Spectrum No. 12 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 458 
Ch. Width (eV) 3 3.19 
Count 
Time(s) 

183 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 1349 1454 295  
Count Rate (cps) 7.37 7.95 1.61  
Dose Rate (mGy/a) 0.14 0.15 0.17 0.17 
Error  0.01 0.01 0.01 
Mean Dose Rate (mGy/a) 0.165 ± 0.007 
Location and geometry  
 
Check on soil for loessic content (High dose rate) 
 
~ 7 m across from opposite wall of pit 
Geometry: 3.5 π at surface of section 
Hole depth = 0 cm 
and see TL sample sheet 
 
Detector held adjacent to vertical surface ~ ½ way up section where a “Krutitsa” soil 
had been reported. Gamma spectrometry shows no evidence of elevated dose rates, 
therefore … 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

2π surface 
, ~3.5π tot 

4π Gamma dose rate 
(mGy/a) 

~0.2 ± 0.01 

 
TL Samples  Date 22/08/04 

-  Completed By CIB 
  Checked By  
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5 DSR Crimea 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G106.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Karabai Measurement 
Date 24/08/04 

Context II Spectrum No. 1 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 479 
Ch. Width (eV) 3 3.05 
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 10075 10417 2036  
Count Rate (cps) 16.8 17.4 3.39  
Dose Rate (mGy/a) 0.33 0.339 0.361 0.363 
Error  0.018 0.019 0.018 
Mean Dose Rate (mGy/a) 0.35 ± 0.02 
Location and geometry  
 
 
Geometry: 3.5 π at surface of section 
Hole depth = 13 cm 
and see TL sample sheet 
40K clear, but U + Th strong - indicates Ch2 gamma DR higher than Ch1? 
 
 
 
 
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

~4 π 4π Gamma dose rate 
(mGy/a) 

0.35 ± 0.01 

 
TL Samples  Date 25/08/04 

EFD4L311  Completed By CIB 
  Checked By  
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5 DSR Crimea 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G107.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Karabai Measurement 
Date 24/08/04 

Context III/2 Spectrum No. 2 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 491 
Ch. Width (eV) 3 2.98 
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 10159 10238 2013  
Count Rate (cps) 16.9 17.06 3.36  
Dose Rate (mGy/a) 0.33 0.339 0.361 0.363 
Error  0.017 0.019 0.017 
Mean Dose Rate (mGy/a) 0.35 ± 0.02 
Location and geometry  
 
~ 3.5 m from RHS of section 
Geometry: 3.5 π at surface of section 
Hole depth = 12 cm 
and see TL sample sheet 
Spectrum similar to G106 
 
 
 
 
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

~4 π 4π Gamma dose rate 
(mGy/a) 

0.35 ± 0.02 

 
TL Samples  Date 25/08/04 

EFD4L312  Completed By CIB 
  Checked By  
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5 DSR Crimea 

 
Log No. 
  Instrument 

 Rainbow No.1 

Filename EFD4G108.asc 
(EFD4G---.asc) Detector 2”x 2” 

Project EFCHED Conversion 
Factors 

Ch1 = 1.95 E-02 
Ch2 = 1.07 E-01 

(mGy/a/cps)

Site Karabai Measurement 
Date 25/08/04 

Context 4-2 Spectrum No. 1 

 
 Field Analysis (Package = Rainbow3) 
40K in Ch. 487 479 

3 3.05 
Count 
Time(s) 

600 Ch1 
(>450KeV) 

Ch1 
(>450KeV) 

Ch2 
(>1350KeV) 

E 

Integral Counts 10716 11092 2182  
Count Rate (cps) 17.9 18.49 3.64  
Dose Rate (mGy/a) 0.35 0.360 0.387 0.384 
Error  0.019 0.020 0.019 
Mean Dose Rate (mGy/a) 0.38 ± 0.02 
Location and geometry  
 
~ 3.5 m from RHS of section 
14 cm above ponded water at bottom of excavation 
Geometry: 3.5 π at surface of section 
Hole depth = 20 cm 
and see TL sample sheet 
 
 
 
 
 
 
 
 
 
 
 
 
Estimated solid 
angle (π Rad.) 

4 π 4π Gamma dose rate 
(mGy/a) 

0.38 ± 0.02 

Ch. Width (eV) 

 
TL Samples  Date 25/08/04 

EFD4L331  Completed By CIB 
  Checked By  
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