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Summary 

This study focuses on the Azokh Cave site located in Nagorno Karabagh in the south-

eastern part of the Southern Caucasus. The geographic region forms a corridor linking 

Africa, Europe and Asia, and was important for early hominin and other animal 

expansion. In this study I discuss patterns of cave occupation, human mobility and land-

use based on analyses and characterisation of the lithic assemblages of the site. The 

main chamber - Azokh 1- has provided evidence of repeated occupation by human 

groups during the Middle and Late Pleistocene, and at present is the only well stratified 

and dated sequence of this time period in the Nagorno Karabagh region. The study is 

based on detailed and systematic analyses of raw material, techno-typology, function, 

and post-depositional alteration of the assemblages recovered from the upper 

sedimentary sequence of the cave (Units V - I) during the 2002 – 2012 excavation 

seasons.  

The thesis followed four main research questions: 1) What were the mobility and land-

use patterns of Azokh Cave inhabitants? 2) What is the techno-typological place of 

Azokh Cave in the region? 3) What type of post-depositional alterations can affect lithic 

artefacts in Azokh cave site? 4) What is the nature of the Azokh cave occupation?  

To address these research questions several objectives were marked: 1) to study raw 

materials used in Azokh Cave; 2) to understand raw material management strategies; 3) 

to study and characterise techno-typologically the lithic assemblages from the upper 

sedimentary sequence; 4) to place the Azokh lithic assemblages in the context of 

Caucasus and other nearby areas; 5) to assess the possibility of undertaking functional 

studies of Azokh lithics; 6) to study the post-depositional alterations existing in Azokh, 

to understand their origin and development in different units of the cave; 7) to 

understand the extent to which all information recovered during recent excavations 

allows us to address behavioural and occupational patterns of the cave. 

To obtain these objectives and answer the research questions, a methodology was 

created based on studies of other researchers combined with new criteria and adapted to 

each particular subject of this study.  

The studies showed that: 1) In all units the lithic assemblages are made mainly on 

locally available (< 5 km) rocks, although artefacts made of rocks from more distant 
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sources are present too (particularly in Units V and II). Obsidian is the only rock type 

originating from distant sources (> 80 km) and is little represented in most excavated 

units. The operative chain is fragmented for all local and non-local rock types and in all 

studied units. 2) The lithic assemblage of Unit V is composed primarily of knapping 

products which result mainly from unipolar longitudinal and rarely bipolar orthogonal 

and multipolar centripetal exploitation. A few flakes and cores show Levallois 

tendencies. Sides-scrapers dominate among retouched flakes and some have Quina 

attributes. The techno-typological characteristics and chronology of this unit shows 

similarities with the Acheulo-Yabrudian techno-culture of the Levant and Kudaro-

Acheulean of the Caucasus. In a wider sense, Unit V is neither typical Mode 2 

Acheulean nor Mousterian. Chronologically it is Late Acheulean or pre-Mousterian. 

Techno-typologically, at present it can be described as Late Acheulean without large-

cutting tools. 3) The operative chain of the Unit II lithic assemblage consists primarily 

of knapping products and more rarely natural bases, cores, knapping waste and debris. 

Levallois exploitation dominates in cores and knapping products. Among retouched 

artefacts, side-scrapers dominate and there is a good representation of denticulates and 

notches. Some points and end-scrapers are also present, as is some small knapping 

waste and debris. With these characteristics the Unit II assemblage shares similarities 

with the Tabun C-type Mousterian of the Levant, Kudaro-Djruchulian in the Caucasus, 

more slightly with Zagros and Karain Mousterian in Iran and Anatolia. The Unit II 

assemblage is Mode 3 Mousterian of Levallois facie. 4) The functional study of Azokh 

lithics shows that some artefacts from different units bear evident use-wear traces. 5) 

The studyof post-depositional alterations showed PDSM affected lithic artefacts of all 

units (especially Units V and II) but more particularly the Unit II pieces. Mechanical 

alterations were dominant although chemical alterations were common too. Results 

from analyses of archaeological pieces together with those from various experiments 

suggest that cave bearswere the most important agents of mechanical alterations and 

that bats were responsible for most chemical alterations. Thermal alteration is not a 

common PDSM in the assemblages; however some samples in all units, but more so in 

Unit II, have been affected by thermal alteration related probably to the introduction and 

use of firewood at the rear of the cave.  

Results of the study of the Azokh lithic assemblages suggest: 1) The occupation of both 

units was short and seasonal, perhaps more episodic and isolated in Unit V, and slightly 
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longer in Unit II. As both assemblages represent only a marginal area at the back of the 

cave, it is difficult to discuss the spatial organisation of occupation in any unit; 2) in 

both units the presence of large carnivores (particularly cave bears) was an important 

factor affecting the period and duration of cave occupation by hominins; 3) the 

characteristics of lithic assemblages in both units indicate they probably included 

mobile toolkits, with some isolated evidences of in-situ knapping or retouching 

activities; 4) based on current results and taking into consideration the information 

provided from previous excavations, it is possible to say that Azokh Cave was not a 

residential site, but probably a type of referential site for early hominin groups, who 

periodically visited the cave for short occupations to obtain products necessary for  

subsistence. 
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Chapter 1. Introduction 

1.1. Presentation of the topic 

The Caucasus is a mountainous region that stretches between the Black Sea in the West 

and the Caspian Sea in the East. The Greater Caucasus, the main and the largest 

mountain range, includes the south-western part of Russia and northern parts of Georgia 

and Azerbaijan. The Lesser Caucasus runs parallel to the Greater Caucasus and delimits 

the Armenian Highland. Located as it is in the middle of the African, Asian and 

European continents, the Caucasus region represents a geographic corridor for the 

expansion and migration of human and animal populations, although the high 

mountains and difficult passes of the region might have limited human mobility and 

expansion in this territory.  

Hominin presence in the Caucasus is attested by rich palaeoanthropological and cultural 

remains found throughout the Early to Upper Pleistocene. As yet, it is difficult to obtain 

complete information for some important sites in the Caucasus given the poor quality of 

excavations carried out in the past, or because of restricted publications (characteristic  

of Soviet period investigations) and difficulties of access and study of the material 

recovered in past excavations (e.g. Treugol’naya, Kudaro, Tsona, Weasel, Il’skaya etc.). 

However, in the last few years many other sites have been subjected to renewed, 

multidisciplinary excavations and studies (e.g. Ortvale Klde, Sakadjia, Ortvala, Bronze 

Cave, Lusakert etc.) allowing us to better understand hominin and other animals passing 

through the Caucasus and their evolution in this region. Moreover, a number of new 

sites have been discovered and studied (most of them currently under study) during 

recent surveys and excavations in many different areas of the Caucasus region 

(particularly in Georgia and Armenia) involving new researchers, different institutions, 

and involving more systematic investigation, the results of which are regularly 

disseminated through publications and reports, etc. Nonetheless, there are still many 

areas and sites in this region that have yet to be fully surveyed, excavated and studied, 

particularly in the area where Azokh Cave, the site of interest of the current study, is 

located. 

The focus of this study is the Azokh Cave site located in the south-eastern part of the 

Southern Caucasus, in Nagorno Karabagh (39º 37.15N and 46º 59.32E). In particular, 

patterns of cave occupation, human mobility and land-use based on the analysis and 
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characterisation of the lithic assemblages of the site will be discussed. The cave is about 

850 m a.s.l., 200 m above the nearby village of Azokh. The main chamber-Azokh 1- has 

provided evidence of repeated occupation by human groups during the Middle and Late 

Pleistocene, which, at present, is the only well stratified and dated sequence of this time 

period in the Nagorno Karabagh region. The study is based on detailed and systematic 

analyses of raw material, techno-typology, function, and post-depositional alteration of 

the assemblages recovered during the 2002 – 2012 excavation seasons from the upper 

sedimentary sequence of the cave (Units V - I). Moreover, the results obtained from the 

study of lithic assemblages were compared to those of other disciplines and lithic 

assemblages of similar chronologies in the neighbouring regions (e.g. Levant, Anatolia, 

Iranian Plateau and other areas of the Caucasus). 

1.2. Thesis structure 

As many different aspects (e.g. raw materials, techno-typology, functional and post-

depositional alterations) of lithic artefacts were studied in this thesis and many different 

methodologies and techniques were applied, the methodology of study is not presented 

as a separate chapter but is presented together with the results of each particular subject 

(e.g. the methodology of techno-typological studies together with the chapter of techno-

typology and so on) to make it easier to follow the whole process of study and 

terminologies and methods used. At the end of each chapter short summaries and 

discussions are presented, highlighting the most important aspects of each particular 

subject, which are further developed in the final discussion. 

The thesis is structured around four main parts. Part 1 comprises the first three chapters; 

Chapter 1 presents the topic and provides an introduction to the other chapters; Chapter 

2 provides a brief overview and the state of research of the most important aspects of 

the dispersion of Acheulean and Mousterian techno-complexes in the Levant, Anatolia, 

Iran and the Caucasus. It sets the background context for comparisons with the Azokh 

Cave assemblages which will be presented in the discussion section in Part 4 (see 

below). Chapter 3 presents the main goals and objectives of this study. 

Part 2 presents the Azokh Cave site. In Chapter 4, summaries of the available 

information on the excavations, stratigraphy and finds of previous (Soviet period) 

excavations and the history of renewed excavations are presented. Chapters 5 and 6 

present the geology, site formation and stratigraphy of the site, as well as a summary of 
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non-lithic remains found during recent excavations in the upper sedimentary sequence 

of the cave. 

Part 3 comprises the chapters on the methodology and results of each of the main 

studies undertaken with lithic assemblages. Chapter 7 includes the methodology for the 

survey and study of raw materials of Azokh, a review of geological formations in the 

Caucasus (Armenia and Nagorno Karabagh in particular), results of surveys in the areas 

close to the cave, and results of the raw materials studies of Azokh archaeological 

assemblages and their comparison with survey results. Chapter 8 presents the 

methodology and results of techno-typological studies of lithic assemblages of different 

units of Azokh. Chapter 9 includes the methodology and results of use-wear related 

experiments, the functional study, and comparison of experimental and archaeological 

assemblages. Chapter 10 presents the methodology and results of experiments related to 

post-depositional alteration (mechanical and chemical), and comparison with the Azokh 

archaeological assemblages.  

Finally, Part 4 includes chapters on discussion, conclusions and future perspectives.  

Chapters 11 and 12 provide a summary of results, discussion, interpretation and 

conclusions of hominin mobility and site occupation patterns as well as placing the 

Azokh Cave lithic assemblages in the context of the Caucasus and other areas of 

Southwest Asia. Finally, there is a section about future perspectives and continuity of 

this study. Data tables that are of interest, but not critical to the narrative of the main 

text are presented in the Appendix. 
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Chapter 2.  State of research 

2.1. Introduction 

Four different routes have been suggested for the dispersal out of Africa of humans 

(H.ergaster/H.erectusor early H.sapiens) and other animals. Three of these routes 

involve water crossing (the Sicilian Channel, the Straits of Gibraltar, and Bab el-

Mandeb in the Southern part of the Red Sea) and one (the Sinai peninsula) is a land 

route (van Peer 1998, Stringer 2000, Bar-Yosef & Belfer-Cohen 2001, Rightmire 2001, 

Roebroeks 2001, Dennell 2003, Dennell & Roebroeks 2005, Derricourt 2005, Beyin 

2006, Bar-Yosef & Belmaker 2011, Bar-Yosef & Belfer-Cohen 2013, Boivin et al. 

2013). There are many theories and hypotheses concerning possibilities of early 

hominins using the Sicilian Channel and the Strait of Gibraltar to reach the European 

continent (Alimen 1975, Arribas & Palmqvist 1999, Turner 1999, Straus 2001, Villa 

2001, Sahnouni et al. 2002, Geraads et al. 2002), some of which are contradictory or 

poorly developed. However, here questions related to these two possible passageways 

will not be discussed. Instead, attention will focus on the two other routes (Bab-el-

Mandeb and Sinai Peninsula), which are most closely related to hominin dispersal 

through Southwest Asia in general, and the Caucasus in particular, and therefore may 

help understand aspects related not only to hominin dispersal in this territory but also 

the cultural, behavioural and other characteristics they brought with them.  

Bab-el-Mandeb connects Red Sea with the Gulf of Aden and is a direct route from sub-

Saharan Africa to the Arabian Peninsula (south-western part of the peninsula in 

particular).  Methods of crossing the strait (i.e. use of water or land bridges appearing 

during the periodic lowering of the water level in the Red Sea) and the capability (i.e. 

physical, mental, behavioural preparation) of early hominins to use a particular route for 

their migration from Africa to Southwest Asia is a question of debate (Bar-Yosef & 

Belfer-Cohen 2001, Petraglia 2003, Derricourt 2005, Bar-Yosef & Belmaker 2011). 

However, both land and sea bridges were considered to be potential dispersal routes for 

this region. During the Pliocene and Pleistocene, the only real land route out of Africa 

was through Sinai. Ecologically, this peninsula is an extension of the eastern desert of 

Egypt and is a link to the Negev desert. As yet there is no good archaeological evidence 

on which to reconstruct the trajectory of early hominin movement from Africa to Asia 

through Bab-el-Mandeb or Sinai. However, most authors referred to above agree that 



Azokh Cave lithic assemblages and their contextualization in the Middle and Upper Pleistocene of Southwest Asia 
 

7 
 

movement out of Africa was strongly bounded by time and space and that the choice of 

a particular zone for a land-crossing was dependent on climatic conditions.  

Based on data obtained from Lower Palaeolithic sites in various parts of Eurasia, the 

general consensus is that the first migration from Africa occurred around 1.8 – 1.5 Ma 

and that the first Homo species to take the migration route was Homo erectus/ergaster 

(Bar-Yosef 1994, Swisher et al. 1994, Gabunia & Vekua 1995, Potts 1998, Arribas and 

Palmqvist 1999, Tchernov 1999, Bar-Yosef & Belfer-Cohen 2001, Belmaker et al. 2002 

among others). The archaeological evidence from the Lower and early Middle 

Pleistocene in the large Eurasian continent is still rather limited, and secure dates for the 

rare human fossils, isolated artefacts, or even rich, well-excavated lithic assemblages are 

few.  As human fossil remains are scarce in the archaeological sites and lithic artefacts 

are the most common archaeological finds, the mere presence of the latter is usually 

used to explain hominin dispersal out of Africa. Southwest Asia is no exception to these 

general criteria and lithic artefacts, sometimes combined with palaeoanthropological 

and palaeontological studies, are taken into consideration to address questions related to 

hominin and other animal migration routes as well as their cultural and behavioural 

adaptation to different environments, subsistence strategies etc.  Based on excavations 

carried out at different archaeological sites in Southwest Asia and taking into account 

the patchy chronological information and the physiogeographic variation of this region 

from north to south and west to east, four different sub-regions have been distinguished 

here: 

 Anatolia, 

 The Southern Caucasus, 

 The Zagros mountains and the Iranian plateau, 

 The Levant and the Arabian Peninsula. 

In this thesis, apart from all these sub-regions (above), the sites in the Northern 

Caucasus are discussed too and these are included under the general heading of 

Southwest Asia. 

Among these sub-regions, the Levant is better known because of its archaeological 

sites, excavations, and state of research. In the other larger regions such as the Iranian 

and the Anatolian plateau there is an imbalance between the areas in information or 

research so that, as yet, they are poorly known (Bar-Yosef & Belfer-Cohen 2001, 
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Derricourt 2006, Bar-Yosef & Belmaker 2011). During the Miocene there was a land 

bridge between Africa and the Levant, allowing the migration of various plants and 

animals through this territory (Tchernov 1988, Bar-Yosef 1994, 1998a). Moreover the 

region was accessible via southern (Bab-el-Mandeb straight) and northern (Nile river 

and Sinai Peninsula) paths, which during the Early and Middle Pleistocene served as 

potential dispersal routes for hominin migrations. This is attested by several as yet 

undated sites in the Levant (e.g. Yiron with evidence of a core and flake industry 

(Ronen 1991a), the Erq el Ahmar Formation in the Jordan Valley, which is considered 

to be „prior to the Ubeidiya‟ formation identified with the Olduvai subchron (Ron & 

Levi 2001, Bar-Yosef & Belmaker 2011) and in the Caucasus (e.g. Kvabedi with a 

number of assemblages derived from various accumulations (Vekua & Lordkipanidze 

2008, Agustí et al. 2009). Based on correlation of the faunal assemblage and the 

stratigraphic sequence with other sites within the region and also the sites of similar 

chronology in Europe, an age older than 1.8 Ma is suggested for these sites. Several 

well excavated and contextualised sites with evidence of early hominin anthropological 

and cultural remains in this region are known too which cover an age span between 1.8 

– 0.8 Ma. Of great importance are the sites of „Ubeidiya, Evron-Quary, Latamne, Bizat 

Ruhama, and Gesher Benot Ya‟aqov in the Levant (Ronen 1991b, Bar-Yosef  & Goren-

Inbar 1993, Sanlaville et al. 1993, Ronen et al. 1998, Bar Yosef & Belfer-Cohen 2001, 

Ron and Gvirtzman 2001, Ron et al. 2003, Zaidner et al. 2003, 2010), Dmanisi in the 

Caucasus (Gabunia & Vekua 1995, Rightmire et al. 2006, Lordkipanidze et al. 2007), 

and Dursunlu and Keltepe Deresi (layers V – XII) in Central Anatolia (Güleç et al. 

1999, 2009, Slimak et al. 2004, 2008, Kuhn 2010). Hominin presence and their 

dispersal through Southwest Asian regions is confirmed also by a number of other 

Middle and Upper Pleistocene sites (see below).  

2.2. Dispersal of techno-cultures 

During their „Out of Africa‟ sortie, early hominins were not only the transporters of 

their own anthropological species but also the bearers and deliverers of their cultural 

and behavioural traditions. It is known that the earliest out of Africa expansion involved 

hominin groups representing the so- called core-chopper industries (around 1.7 – 1.6 

Myr) (Bar-Yosef & Belfer-Cohen 2001, Dennell 2004, Derricourt 2006, Bar-Yosef & 

Belmaker 2011). 
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In Southwest Asia some well stratified and dated sites were found with evidence of 

early core-flake or core-chopper, Mode 1 Oldowan industry associated mainly with the 

Homo erectus/ergaster out of Africa dispersal in this region (e.g. Dmanisi (Georgia, 1.8 

– 1.6 Myr), „Ubeidiya (Israel, 1.5 – 1.0 Myr) and Dursunlu (Anatolia, 1.0 – 0.8 Myr) 

(Bar-Yosef & Goren-Inbar 1993, Liubin & Boisinski 1995, Lordkipanidze et al. 2007, 

Carbonell et al. 2008, 2010, Güleç et al. 2009, Bar-Yosef & Belmaker 2011), although 

the lithic assemblages of some of the „Ubeidiya layers have been defined as “Developed 

Oldowan B” or Early Acheulean (Bar-Yosef & Goren-Inbar 1993). In-depth discussion 

here on the dispersal and development of different techno-typological groups is not the 

subject of this study; however, a summary of the expansion and local development of 

some techno-typological groups, particularly Mode 2 Acheulean and Mode 3 

Mousterian is provided below. 

2.2.1. Dispersal of Mode 2 Acheulean in Southwest Asia and its local developments  

The principal characteristics for full Mode 2 Acheulean assemblages have been defined 

as follows (Clark 1994, Wynn 1995, Wenban-Smith 1998, 2004): 

 The use of well-made symmetrical handaxes together with cleavers or the 

development of so-called large cutting tool (LCT) industry  

 Diversification of knapping methods (widespread use of the unipolar knapping 

method in earlier assemblages, and increase in bipolar and centripetal 

techniques) 

 The use of small, highly diversified and finely shaped retouched tools 

The widely held hypothesis in Palaeolithic archaeology is that the Acheulean or so-

called Mode 2 originated in East Africa approximately 1.7 – 1.6 Myr ago; however, 

shifts in basic knapping methods and the development of the final morphology of 

bifaces indicate a later dispersal (ca. 1.4 – 1.0 Myr) of this new technology and its 

bearers outside of Africa and across many regions of Palaeolithic Old World (Clark 

1994, Carbonell et al. 1999a, Goren-Inbar et al. 2000, Aguirre & Carbonell 2001, Bar-

Yosef & Belfer-Cohen 2001, Lycett et al. 2008, Carbonell et al. 2010, Mosquera et al. 

2013). The distribution of the Acheulean, its variability and development stages in 

different regions, and its presence or absence east of the Movius line (i.e. the line which 

traditionally has been considered to represent a geographic separation between the 

Mode 2 Acheulean industries of western Eurasia and the non-handaxe industry of 
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eastern Eurasia) have been a question of debate for many decades (Roe 1976, Wynn 

1979, Callow 1986, Clark 1994, Carbonell et al. 1999a, Clark 2001, McNabb et al. 

2004, Lycett & Cramon-Taubadel 2008). The absence or limited presence of well-

stratified Acheulean sites of > 1.0 Myr outside Africa also caused quite an intensive 

debate about the chronology of the Acheulean Mode 2 dispersal throughout Eurasia. At 

present, there are no well dated early Acheulean sites in Southwest Asia which suggests 

that the hominins who made the core and flake industry were also responsible for the 

production of the early Acheulean lithics. 

Available data indicates slightly later (< 750 Kyr) appearance of early Mode 2 

Acheulean technology not only in Southwest Asia but also in Europe (Bar-Yosef & 

Belfer-Cohen 2001, 2013, Dennell 2003, Dennell & Roebroeks 2005, Derricourt 2005, 

Bar-Yosef & Belmaker 2011, Dennell 2011, Mosquera et al. 2013), although recent 

studies at the sites of Barranc de la Boella (Spain) (Vallverdú et al. 2014, Mosquera et 

al. in press) and la Noire (France) (Moncel et al. 2013) indicate an earlier appearance of 

the Early Acheulean in Europe than previously thought. In Southwest Asia, the early 

Acheulean assemblages are evidenced in the sites of Gesher BenotYa‟aqov in Israel 

(Goren-Inbar et al. 2004) and Latamne in Syria (Clark 1967, Bar-Yosef 1998a). These 

two sites, with their clear preference for using basalt as the main raw material (although 

good quality flint and limestone were locally available) for the production of cleavers, 

are considered to be the direct bearers of East African early Acheulean traditions (Bar-

Yosef 1994, 1995). The so-called, Middle and Late Acheulean assemblages, 

nevertheless, became widely dispersed in Southwest Asia (as well as in Europe) around 

500 – 250 Kyr and in all sites with human remains this industry was usually associated 

with Homo heidelbergensis (Bar-Yosef & Belfer-Cohen 2001, Dennell 2003, 2011, Bar-

Yosef & Belmaker 2011, Mosquera et al. 2013). This period in the Levant is tightly 

linked to the Acheulo-Yabrudian techno-culture widely dispersed from the foothills of 

Taurus to the central Levant (Jelinek 1982 a,b, Copeland & Hours 1983, Bar-Yosef 

1994, 1998a, Bar-Yosef & Belfer-Cohen 2001, Dibble & McPherron 2006, Bar-Yosef 

& Belmaker 2011, Kuhn & Clark 2015). It is considered to be stratigraphically below 

Early Mousterian layers covering a time span between ~450 – 220 Kyr. Based on 

techno-typological differences three phases were defined within the Acheulo-Yabrudian 

techno-culture:  

1. Acheulean – characterised by the comparative abundance of bifacial tools 
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2. Yabrudian - abundance of flake production and presence of heavy scrapers often 

made on thick blanks with scalar Quina retouch. Although, a few Levallois-type 

products are present, there is no well-identified Levallois method in this group. 

3. Amudian (or Pre-Aurignacian) - abundant blade production and good presence 

of end-scrapers, burins, backed knives and some other Upper Plaeolithic tool-

types; rare bifaces. 

The sites of Tabun, Qesem, Yabrud I, Misliya, Jamal, Hummal among others in the 

Levant (Bar-Yosef & Belfer-Cohen 2001, Porat et al. 2002, Zaidner et al. 2005, 2006, 

2012, Bar-Yosef Belmaker 2011, Shimelmitz & Kuhn 2013, Shahack-Gross et al. 2014, 

Kuhn & Clark 2015) have been described as the most evident representatives of this 

culture.  

Anatolia and the Iranian plateau, although geographically natural bridges between 

different continents and different parts of Asia and, therefore, supposedly one of the 

main routes for hominin expansion out of Africa, have provided little evidence for 

hominin occupation. Researchers (Kuhn 2002, Biglari & Shidrang 2006, Bar-Yosef & 

Belmaker 2001, Biglari & Jahani 2012) relate it mainly to the paucity of research in 

these regions and scarcity of surveys which would allow discovery of new sites. 

However, recent studies in these regions have revealed several Early to Upper 

Pleistocene sites, which contain valuable information about early hominin dispersals. In 

Anatolia, apart from the Early Pleistocene site of Dursunlu discussed above, three other 

sites have been discovered and studied: Yarimburgaz (western Anatolia), Karain cave 

(Mediterranean coast of Anatolia) and Kaletepe Deresi 3 (central Anatolia). The 

Acheulean layers of these sites are dated between 400 – 250 Kyr. Based on such 

characteristics of the lithic artefacts as dominance of flakes, use of thick blanks for 

retouching, dominance of side-scrapers among retouched tools, scarcity of large cutting 

tools, rare use of Levallois technology, the lithic assemblages from these sites were 

termed as Acheulo-Yabrudian of the Levant or Clactonian/proto Charentian of Europe 

(Kuhn et al. 1996, Stiner et al. 1996, 1998, Arsebük & Özbaşaran 1999, Kuhn 2002, 

2010).  

The situation with sites of the Zagros Mountains and Iranian Plateau is more 

complicated as apart from being small in number, most sites here remain undated and 

chronology of most archaeological remains is based on comparisons and correlations 
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with other sites mainly in the Levant or the Caucasus (Biglari & Jahani 2012). The lithic 

artefacts of the recently discovered open-air site of Ganj Par and Darband Cave in Iran, 

although scarce, have been considered as Acheulean assemblages based on certain 

characteristics (e.g. presence of bifacial handaxes, cleavers, picks) (Biglari & Shidrang 

2006, Biglari & Jahani ibid). Although some assemblages from Barda Balka (Iraqi 

Kurdistan) were considered to be Late Acheulean (Vahdati Nasab et al. 2013, How & 

Rowman 2014), no clear dates have been presented for this assemblage or for the layers 

from which these artefacts were recovered. 

In the Caucasus, the scarcity of sites and poorly developed surveys, have raised debates 

about the presence of Early Acheulean assemblages in this region. While some authors 

(Lioubin 2002, Liubin & Beliaeva 2004) insisted on the idea of the presence of Early 

Acheulean assemblages in some Caucasian sites (e.g. Amirans Gora, Darvagchai I), 

others (Golovanova 2000, Doronichev et al., 2004, Doronichev 2008, Doronichev & 

Golovanova 2010) questioned the chronology and recovery of these materials from 

undisturbed deposits. Until recently, it was believed that the open-air site of Amiranis 

Gora in Southern Georgia was a unique Early Acheulean stratified location close to 

„Ubeidiya in age (Gabunia et al. 2000). This site provided rich mammalian fauna and a 

few lithic artefacts. Recent excavations of the site, however, have shown that the age of 

the faunal assemblage was of 1.0 to 0.8 Myr, but this was not associated with in situ 

lithic artefacts (Tappen et al. 2002). Some possible lithic artefacts composed of flakes, 

cores and some retouched flakes were found in Darvagchai I (Dagestan). These were 

approximately dated to the early Middle Pleistocene (800 – 600 Kyr) and were 

described as Early Acheulean (Amirkhanov & Derevianko 2004, Derevianko 2006). 

However, the heavily abraded character of these artefacts and also absence of clear 

(anthropic character) large cutting tools raised some doubts about this assemblage and 

its techno-typological features. In the Northern Caucasus only Treugol‟naya Cave 

(Russia) seems to have reliably dated Lower to Middle Palaeolithic human settlement. 

Its Assemblages IV and III are composed of a small flake tool and pebble macro-tool 

based industry, without Acheulean bifaces, covering a time range from 600 to 400 Kyr 

(Doronoichev et al. 2004, Doronichev 2008). These assemblages are defined as pre-

Mousterian or Tayacian. Weasel Cave (Mishtulagti Lagat) in Ossetia, is another Middle 

to Upper Pleistocene site in the Northern Caucasus. Some Lower Palaeolithic lithic 

artefacts were recovered from its lower layers 22 – 36 which, based on pollen and 
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fauna, were dated 400 – 250 Kyr (Hijrati et al. 2003). The small lithic assemblage was 

composed of some flake tools and a chopper defined as Tayacian. Some lower layers of 

Kudaro I cave (stratum 8a) and Azokh cave (layers VII – VIII) were considered to have 

early Acheulean assemblages too, but several authors (e.g. Lioubin 2002, Doronichev 

2008) questioned not only the nature of these “lithic artefacts” but also the early dates 

provided. 

Doronichev (2001, 2008) and colleagues (Doronichev et al. 2004, 2007) suggested a 

late appearance of the true Acheulean techno-complex in the Caucasus in comparison to 

other sites in Southwest Asia, giving an age no older than 350 Kyr for the earliest 

Acheulean industries in the Southern Caucasus. Furthermore, they highlighted the 

limited distribution of the Acheulean techno-complex in the Lesser Caucasus and 

Central Southern Caucasus. Lioubin (2002) suggested that natural boundaries, such as 

the mountain ranges of the Caucasus, were the reason for a decreasing number of 

Acheulean handaxes and true Early Acheulean sites in the Caucasus, as he believed, 

these mountains limited early hominin movement in the region. Based on several 

stratified assemblages two specific Acheulean groups were suggested for the Southern 

Caucasus (Doronichev 2008): 

1. Kudarian (from Acheulean assemblages at the cave sites of Kudaro I, Kudaro 

III, and Tsona) is characterised by the use of sedimentary rocks, abundance of 

flakes, high frequency of retouched tools (particularly side-scrapers), rare 

Acheulean (Kudarian) bifaces and absence of Levallois technology. 

2. The Acheulean variant is characterised by the use of volcanic rocks, presence of 

numerous Acheulean bifaces, laminar and Levallois debitage (Doronichev 2004, 

2008)  

Some layers of Kudaro I (layers 4 - 5) and III (layers 4 – 8), Tsona (layers 2 – 5) and 

also the assemblages recovered during the Soviet period excavations of Azokh cave 

(layers VI and V) were considered to be part of the  so-called Kudaro-Acheulean 

techno-culture in the Southern Caucasus (Doronichev 2008). 

Recent discoveries in Armenia have shown evidence of Early to Late Acheulean lithic 

assemblages in the sites of Aghvorik (Shirak Depression), Aghavnatun (Ararat 

Depression), Dashtadem 3 (northern Armenia) and Nor Gehi 1 (Hrazdan-Kotayk 

Plateau) (Kolpakov 2009, Adler et al. 2014, Gasparyan et al. 2014a). While for some 
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(e.g. Aghvorik, Aghavnatun) there is lack of reliable contextual information, others 

(Dashtadem 3, Nor Geghi 1) have well-contextualised Late Acheulean assemblages. 

Moreover, in the case of Nor Geghi1, the Late Acheulean assemblage (e.g. ovate and 

triangular bifaces, large and thick flakes) is associated with the early Middle 

Palaeolithic artefacts (e.g. Levallois blades, denticulates, truncated-faceting) perhaps 

suggesting the presence of Late Acheulean to Mousterian transition at this site (Adler et 

al.  2012, 2014, Gasparyan et al. 2014a) (see more details in section 2.3). 

In summary, it can be stated that: 

 During the Lower and Middle Pleistocene both land and sea bridges were likely 

used by early hominin dispersal from Africa to Southwest Asia. All sub-regions 

of this geographic area (the Levant and Arabian Peninsula, the Zagros 

mountains and the Iranian plateau, Anatolia and the Caucasus) were inhabited in 

the Lower Pleistocene, as evidenced by some well-stratified sites in the Levant, 

Anatolia and the Caucasus. This was testified by palaeoanthropological and 

palaeontological remains as well as by the presence of core-chopper Mode 

1/Oldowan industries.  

 Although the available data indicates expansion of new Mode 2 - Acheulean 

technology and its bearers out of Africa around 1.4 – 1.0 Myr, the absence of 

well-stratified and contextualised sites in Southwest Asia does not indicate this 

new technology here until approximately 750 Kyr. Even then, archaeological 

sites with early Acheulean assemblages of these chronologies are scarce and are 

known only from the Levant (e.g. Gesher Benot Ya‟aqov, Latamne) and perhaps 

in some Caucasus sites (e.g. Treugol‟naya).  

 Acheulean assemblages were widely dispersed in the Southwest Asia around 

500 – 250 Kyr, evidenced in a number of sites in the Levant, the Caucasus, and 

to a lesser degree in Anatolia and the Iranian Plateau. 

 While the lithic assemblages of this period in the Levant and Anatolia are tightly 

related with the Acheulo-Yabrudian techno-culture, sites in the Caucasus are 

associated with the Kudaro-Acheulean. In fact these two local technological 

groups share many techno-typological similarities (e.g. abundance of flakes and 

retouched tools, use of thick blanks for retouching (these are often associated 

with Quina or demi-Quina retouch), scarcity or absence of bifacial tools, some 
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scarce utilisation of Levallois technology). Moreover, chronologically these two 

techno-groups are almost contemporaneous (~ 400 – 250 Kyr).  

 During recent studies some possible Acheulean (handaxe and cleaver based) 

assemblages were located in the Iranian Plateau and Southern Caucasus. Most of 

them are yet undated and some are survey recoveries; however, some well 

contextualised sites in Armenia, Nor Geghi 1 and Dashtadem 3, contain 

assemblages typical of Late Acheulean. 

2.2.2. Mode 2 Acheulean to Mode 3 Mousterian transition in Southwest Asia 

Transitional phases generally are of major importance in the history of human 

evolution, as they indicate a significant change from previous traditions (e.g. cultural, 

typological, technological, behavioural etc.) to new ones. The Lower to Middle 

Palaeolithic or culturally Acheulean to Mousterian transition is considered to be one of 

the most important transitions. There are a number of publications related to the 

characterisation of this transition in Europe and the Near East (Roe 1982, Foley & Lahr 

1997, White & Ashton 2003, Rolland 2004, Moncel et al. 2005, Jöris 2006, Delagnes & 

Meignen 2006, Monnier 2006, Chazan 2009, Villa 2009, Moncel et al. 2012, Fontana et 

al. 2013, Kuhn et al. 2013). Most of these publications indicate criteria which would 

indicate the Acheulean to Mousterian transitional phase if present on an archaeological 

site. In particular, the following have been highlighted as techno-typological criteria:  

 Moderate presence of bifaces, 

 Smaller dimensions of bifaces, 

 Increase in Levallois exploitation,  

 Important presence of retouched tools with typological variability, 

 Wider variability of raw materials used for exploitation or shaping. 

In terms of behavioural, social and subsistence strategies the most characteristics points 

for this transitional phase were highlighted as follows: 

 Reorganisation of hominin groups around base camps 

 Habitual use of fire 

 Hunting of large and medium-sized animals instead of the exploitation of very 

large mammals characteristic of the Lower Pleistocene. 
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OIS 8 – 7 (~ 300 – 180Kyr) was considered to coincide with the Acheulean to 

Mousterian transition in Europe.  

Nonetheless, as stated by other authors (d‟Errico 2003, Villa 2009) it is not possible to 

use the same criteria to characterise this transition in all regions, as different regions 

have their peculiarities and these cannot be studied from the same perspective. This is 

the case for the Southwest Asian regions.  

In the Levant, the end of the Lower Palaeolithic, as stated in the previous section, 

coincides with the Acheulo-Yabrudian, characterised by the production of 

bifaces/handaxes, thick side-scrapers and during some of its phases (e.g. Yabrudian and 

Amudian) also by some Levallois and blade production. This makes it difficult to 

clearly separate different phases of the Acheulo-Yabrudian and the transitional period of 

Acheulean-Mousterian, especially as some phases of the Achulo-Yabrudian and 

Acheulean to Mousterian transition coincide chronologically. However, characteristics 

of the Early Middle Palaeolithic layers of Tabun Cave such as dominance of Levallois 

technology, absence of handaxes and the use of systematic prismatic technology for 

blade production have been considered as typical for the Early Levantine (or Tabun D-

type) Mousterian (Ronen 1979, Copeland 1995, Bar-Yosef 1998b, Meignen 1998, 2011, 

Shea 2003, Wojtczak 2011, Vallades et al. 2013). These characteristics allowed some 

researchers (e.g. Bar-Yosef 1998b) to speak about a sharp technological break between 

the Acheulo-Yabrudian and the Mousterian transition in the Levant, including a change 

in human populations. Although there are very few sites with well dated sequences 

containing both Acheulo-Yabrudian and Mousterian layers in the Levant (Porat et al. 

2002, Barkai et al. 2003, Mercier & Valladas 2003), the dating results of different layers 

of Tabun (Jelinek 1982 a & b, Mercier and Vallades ibid, Rink et al. 2004), Jamal 

(Weinstein-Evron et al. 1999), Qesem (Barkai et al. 2003, Mercier et al. 2013), 

Hayonim  (Mercier et al. 2007) and Misliya (Vallades et al. 2013) among others, 

indicate the Lower to Middle Palaeolithic or Acheulo-Yabrudian to Mousterian 

transition in the Levant to be approximately between 250 – 200 Kyr. 

In the Caucasus the local techno-typological Kudaro-Acheulean group bears 

characteristics typical for the Acheulean to Mousterian transitional period in Europe. 

However, Golovanova et al. (2000) described some additional characteristics, e.g. 

presence of Mousterian leaf-shaped points, evidence of truncated-faceted (i.e. trimming 
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of a ventral face and dorsal thinning) pieces, core preparation, increasing number of 

blades and elongated flakes, which together with the main characteristics of the 

Acheulean to Mousterian transition described above may indicate a Late Acheulean to 

Early Mousterian transition in the Caucasus. As such, layers 5 – 7 of Matuzka Cave, 

assemblage 1 of Treugol‟naya, layers 36 – 22 of Weasel Cave and a few others dated 

between ~ 300 – 200 Kyr have been considered by Golovanova (ibid) to be transitional 

from Acheulean to Mousterian in the Caucasus, although these have been termed as 

Acheulo-Yabrudian or Tayacian elsewhere (Doronichev 2008). Based on these 

characteristics, these sites were interpreted to be a local transition from Late Acheulean 

biface production to flake and blade, small retouched tool production of the Early 

Mousterian. 

In Armenia Nor Geghi 1 is the only known, well-stratified site with characteristics 

typical for the Lower to Middle Palaeolithic transition. Nor Geghi 1, Unit 2, from where 

most of the lithic artefacts were recovered, with dates from 400 – 200 Kyr contains 

lithic artefacts typical of the Late Acheulean and Early Mousterian, such as thin and 

ovate, thick and triangular, short and thick bifaces, hierachised cores (mainly core-on-

flake) with Levallois and radial exploitation, high frequency of small debitage, 

Levallois and Kombewa flakes and blades with plain or faceted platforms, typological 

dominance of denticulates, notches, scrapers and burins (Adler et al. 2012, 2014, 

Gasparyan et al. 2014a). This was interpreted as a regional Late Acheulean to 

Mousterian transition and co-occurrence of both techno-typological cultures in the same 

stratigraphic unit. Jraber-17 is another site in Armenia, which is still under study, but 

may represent the Acheulean to Mousterian transition; together with bifaces and large, 

thick flakes, this open-air site contains Levallois flakes and blades (Gasparyan 2014a). 

In summary it can be stated that: 

 Although some criteria are present, no clear definition has been established for 

the Acheulean to Mousterian transitional industry, which would work in all 

regions. 

 Local developments of the Acheulean and Mousterian in Southwest Asia make it 

difficult to define clearly the chronological and techno-typological features for 

the Acheulean to Mousterian or Lower to Middle Palaeolithic transition here. 

However, characteristics such as the augmented use of Levallois exploitation, 
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abundance of blade and elongated tool production, scarcity or absence of 

handaxes are considered to be important indicators of this transition in the 

Levant and the Caucasus. Moreover, based on chronological data from different 

Late Acheulean and Early Middle Palaeolithic sites in the Levant and the 

Caucasus, the transitional period in these regions seems to be situated between ~ 

250 – 200 Kyr. 

2.2.3. Mode 3 Mousterian in Southwest Asia and its local developments 

Before considering the Mousterian development in Southwest Asia, it is worth to briefly 

highlight some important points about the origin of the Mousterian and the so-called 

“Mousterian debate”, in order to understand more easily the presence of the many 

different variables of this technological mode in Southwest Asia. 

The term „Mousterian‟ was first defined by Gabriel de Mortillet and named after the 

Palaeolithic site Le Moustier (France) (Dibble 1991). According to his early definition, 

the Mousterian was characterised by the presence of points, side-scrapers, and a few 

handaxes that were thinner than those of the Acheulean period. It was another 

researcher (Victor Commont) who noted the gradual replacement of bifaces 

characteristic for the earlier periods of the Mousterian and introduced Levallois 

technology as the index fossil of the Mousterian (Bordes 1961, Boëda 1994). 

The general technological criteria established for Mode 3 Mousterian are as follows 

(Bordes 1961, Binford & Binford 1966, Dibble 1987, Boëda 1994): 

 Wider range of raw materials used for exploitation, 

 Nodule preparation prior the exploitation, allowing the production of more 

standardised blanks, 

 Systematic production of flakes using basically two methods of exploitation, 

Levallois and Discoid, 

 Reduction of weight and size of retouched flakes and use of medium and small 

sized blanks for shaping, 

 Wider typological variability within retouched flakes. 

The different phases of the Mousterian discussed by various researchers (e.g. Commont, 

Peyrony, Breuil, see details in Monnier & Missal 2014) and further developed by 

Bordes (1953) raised the so-called “Mousterian debate”. This debate relates to 
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Mousterian variability and its different developments. In particular, based on the 

percentage of side-scrapers (Index of racloir (IR)) in the assemblage Bordes (1953) 

differentiated six Mousterian assemblage groups: 

1. Quina Mousterian - low Levallois Index (IL), low Faceting Index (IF), and low 

Blade Index (Ilam). Instead it has quite a high Charentian index (IC), consisting 

of a high frequency side-scrapers and transverse scrapers. Most scrapers have 

Quina retouch (i.e. invasive stepped retouch usually on thick blanks) leading to 

a high Quina Index (IQ) within this group. 

2. Ferrassie Mousterian - relatively higher IL, IF and Ilam and a much lower IC 

than the Quina Mousterian. This facies together with Quina Mousterian form the 

Charentian group of Mousterian. 

3. Denticulate Mousterian - low IR value and high percentages of notches and 

denticulates. 

4. Mousterian of Acheulean Tradition (MAT) A - moderate frequencies of IR, IF, 

Ilam and IL, significant presence of handaxes. 

5. Mousterian of Acheulean Tradition (MAT) B - low IR values and high 

percentages of notches and denticulates, significant presence of handaxes. 

6. Typical Mousterian - moderate frequencies of IR, IF, Ilam and IL. 

Bordes interpreted each of these phases as being representative of cultural groups where 

the determinant factors are cultural traditions. However, this classification of the 

Mousterian was questioned by many researchers (e.g. Mellars 1965, 1969, Dibble 1987, 

Rolland & Dibble 1990 among others). Among the many questions regarding this 

classification, the most debated related to typological variability and its pertinence to a 

single technological group (in this case Mousterian) and also the continuity of each of 

these Mousterian phases and their local developments in regions other than France 

throughout the Middle Palaeolithic (Dibble 1991). 

The development of the Mode 3 Mousterian is considered to be a gradual process 

developing independently in Europe and Africa. Chronologically, the first assemblages 

of this techno-culture are dated ~ 300 Kyr, thus overlapping with Late Acheulean 

assemblages (Clark 1994, McBrearty & Brooks 2000, Clark 2001). The Mousterian 

expanded in Europe around ~ 150 – 100 Kyr and continued until the beginning of the 

Upper Palaeolithic ~ 40 – 35 Kyr (Mellars 2004). Usually, the Mode 3 Mousterian 
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techno-culture is associated with Homo neanderthalensis, however there are some 

associations also with Homo heidelbergensis and Homo sapiens (Bar-Yosef 1995, Shea 

2003).  

In Southwest Asia, the best studied Middle Palaeolithic sites, as in the case of the Lower 

Palaeolithic, are in the Levant and the Caucasus, although there have been some studies 

in the Iranian Plateau and Anatolia. In the Levant, the so-called Levantine Mousterian is 

the principal Middle Palaeolithic industry. and the longest and best-dated sequence of 

Tabun is considered to be the best Levantine Mousterian „type-site‟ in the region 

(Garrod 1937, Bar-Yosef 1994b, 1996). Based on technological and typological 

characteristics, the Mousterian sequence of Tabun has been divided into three phases: 

Tabun D, C and B. These phases correspond to stratigraphic levels ordered 

chronologically and representing a complex of related industries. Almost all Middle 

Palaeolithic assemblages of Levant are characterised following these three phases of 

Tabun: 

 Tabun D-type: lithic artefacts made on laminar blanks (blades, elongated points) 

knapped from Levallois and non-Levallois unipolar convergent and bipolar 

cores. Presence of crested blades indicates a change in the volumetric concept of 

the knapping sequences; however this differs from Upper Palaeolithic blade 

production (Meignen 1994). There is higher frequency of retouched tools than in 

Tabun B and C. Bifaces are usually absent. Tabun D-type industries are known 

from Tabun (layer D), Hayonim (layer E), Hummal and a few others. Different 

time ranges are indicated for this phase of Levantine Mousterian which includes 

270 – 170 Kyr (Valladas et al. 1995) and 184 – 90 Kyr (Clark et al. 1997). 

 Tabun C-type: technologically characterised by oval or rectangular blanks, 

sometimes large flakes detached from centripetally and bi-directionally prepared 

Levallois cores. Some short triangular points are evident too. The most 

representative sites are Tabun (layer C), Qafzeh (layer XV), Skhul (layer B) and 

Hayonim (layer E). The available chronological data from all these sites 

indicates a range from 170 to 90/85 Kyr for the Tabun C phase of the Levantine 

Mousterian (Bar-Yosef 1996, 2000, Hovers 2009, Culley et al. 2013).    

 Tabun B-type: dominated by blanks from unipolar, convergent Levallois cores, 

with some evidence of radial core preparation. Common too are short, broad 

based points often with chapeau de gendarme striking platforms, thin flakes and 
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a few blades. Tabun B-type technologically often overlaps with Tabun C. 

Typical sites with Tabun B-type industry include Kebara (units VI - XII), Tabun 

(layer B), Bezez (layer B), Tor Faraj, among others (Bar-Yosef 1998b). 

Although well-dated assemblages are scarce, the Tabun B-type industry is 

estimated to be ~ 90/85 – 48 Kyr BP (Bar-Yosef 1996, Culley et al. 2013). 

Middle Palaeolithic assemblages from Iranian Plateau are described as the Zagros-

Mousterian techno-typological variant (Skinner 1965, Dibble 1984 a & b, 1991). Dibble 

(1991) considers the Zagros-Mousterian to be very close to the Charentian Mousterian 

(with its Ferrasie and Quina facies) of France. Although there are some differences 

present among the MP assemblages of different sites in the Iranian Plateau, the principal 

characteristics of Zagros-Mousterian are as follows: 

 Abundance of retouched flakes, particularly side-scrapers, and high frequency of 

double and convergent tools (including convergent side-scrapers and so-called 

Mousterian points), 

 Very low Levallois index, 

 High faceting and blade indexes,  

 Heavy utilisation of all Zagros assemblages, evidenced by high proportions of 

retouched tools, high core-to-flake ratios and many pieces with multiple retouch. 

Most Mousterian points show a high degree of re-sharpening and rejuvenation. 

The best known Middle Palaeolithic sites of the Zagros Mountains containing layers 

with this local techno-culture are Hazar Merd (Dibble 1984b), Warwasi (Dibble 1991, 

Baumler & Speth 2010, Vahdati Nasab 2010), Kunji (Baumler & Speth 1993), Bisitun 

(Dibble 1984) and others in Iraq (e.g. some layers of Shanidar and Barda-Balka. 

Unfortunately none of these sites is adequately dated, but they are situated 

approximately within a ~ 90/80 – 45/40 Kyr BP time range. Some layers of newly 

excavated sites such as Gilvaran (layer 5) and Ghamari (layer 5) in Western Iran are 

described as Levallois Mousterian of Early Middle Palaeolithic age (Bazgir et al. 2014), 

while the industry from Kaldar seems to bear characteristics typical for the Zagros 

Mousterian and is younger in age compared to the other two sites.In Anatolia the best 

studied Middle Palaeolithic sequence is that of Karain Cave (units F to I in chamber E) 

which gives its name to the Karain Mousterian techno-typological group which is also 



          2.State of research 
 

22 
 

known as the Taurus-Zagros type Mousterian (Yalçinkaya et al. 1992, Kuhn 2002). The 

Karain Mousterian is characterised by: 

 Use of non-local raw materials, 

 Some use of Levallois technology (layer F) but the dominant knapping method 

is discoid, not Levallois, 

 High frequencies of extensively retouched and heavily re-sharpened tools 

(particularly side-scrapers, points and convergent scrapers), 

 Some presence of small, bifacially worked „leaf-shaped‟ points. 

There are number of other sites in Anatolia (e.g. Kocapinar, Beldibi Kumbucaği, Hatay, 

Orontes open-air sites, or Kanal, Berdivenli, Tikali small cave-sites) with characteristics 

similar to the Karain Mousterian or sharing some similarities with Mousterian 

assemblages in the Levant or in Europe; however, these are either not well 

contextualised or else remain undated (Kuhn 2002).  

Many variables of Middle Palaeolithic lithic industries have been defined for the 

Caucasus too (see details in Liubin 1977, Beliaeva & Liubin 1998, Golovanova & 

Doronichev 2003). Based on some techno-typological variations in different parts of the 

Caucasus, diverse names were given to the lithic industries which, following the French 

definition, were initially described by Liubin (1977) as mainly Typical Mousterian and 

Denticulate Mousterian with Levallois and non-Levallois phases. However, other 

researches (e.g. Golovanova & Doronichev 2003) have added many other variables 

which would perfectly characterise Middle Palaeolithic lithic industries of different 

parts of the Caucasus (e.g. NW Caucasus, South-central Great Caucasus, and Southern 

Caucasus). Golovanova & Doronichev (ibid) identified three main Middle Palaeolithic 

techno-typological groups in the Caucasus (although these are called techno-typological 

groups, definitions are mainly based on typological (as it mostly occurs also with the 

other regions described above) rather than technological characteristics: 1) North 

Caucasian Micoquian in the NW Caucasus, 2) Khostinian in the South-central Great 

Caucasus, and 3) Zagros-Mousterian in the southernmost part of the Caucasus. Each 

techno-typological group has its own variables and characteristics which are as follows: 

1. North Caucasian Micoquian in the NW Caucasus: characterised by the presence 

of bifacial tools (mainly small broad triangular handaxes), laurel-leaf-like 

projectile points, various bifacial and partially bifacial convergent tools and 
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side-scrapers (e.g. sharply retouched tools on thin flakes, large, elongated, 

convergent tools, déjeté side-scrapers) and some „Mousterian points‟. This 

techno-typological group is known from North Caucasian sites such as Il‟skaya 

1, Il‟skaya 2 (lower layers), Mezmaiskaya (layers 3 and 2B), Matuzka (layers 4B 

– C) among others (Golovanova & Doronichev 2003). Chronologically, North 

Caucasian Micoquian sites are from OIS 5 covering a time range ~ 130 – 70 

Kyr. 

2. Kostinian in South – central Great Caucasus: several sub-groups have been 

identified within this local techno-group, 

 Tsutskhvati group, initially called Denticulate Mousterian. Characterised by 

non-laminar flake technology, predominance of side-scrapers (convergent 

and déjeté side-scrapers), denticulated/notched tools, and a group of tools 

with ventral face thinning, poor presence of true retouched points. Bronze 

Cave (layers II - V), Ortvale Klde (leyers IV – X) and Bison Cave are among 

some of the sites in the Northern Caucasus that have been recognised as the 

most representative of  this techno-typological sub-group. The approximate 

age is considered to be ~ 70 – 30 Kyr. 

 Tskhaltsitela group (called initially Late Mousterian by Georgian 

researchers), composed of many medium to large Levallois flakes and blades 

with abundance of true Upper Palaeolithic laminar flakes among the latter, 

predominance of tools made on blades (mainly side-scrapers, points and 

elongated flakes with denticulate retouch). The sites of Sakadjia (layers 3a – 

3f), Ortvala (layers 3 – 3d), Chakhati, Sagvardjile are considered to be 

representative of this techno-typological group. 

 Kudaro-Djruchulian, associated with Levantine Tabun D-type Mousterian 

and characterised by highly developed Levallois technology producing 

mainly laminar blanks with faceted platforms. Blades and elongated flakes 

are selected for retouch and among retouched tools, points and side-scrapers 

(mainly simple-convex, sometimes also transversal and convergent side-

scrapers) dominate. The sites of Kudaro 1 (layer 4), Kudaro 3 (layer 4), 

Tsona (layer 5) and Djruchula (layers IX - X) are considered to be the type-

sites for this techno-culture. It is dated approximately~ 130 – 115 Kyr (OIS 

5e). 
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 Tskhinvali group, associated with Tabun B-type Levantine Mousterian. 

Characterised by moderate use of Levallois technology and scarce presence 

of leaf-like bifaces. Among the retouched tools are side-scrapers, 

denticulates, rare end-scrapers and points. Materials are recovered mainly 

from river terraces and surface sites such as Kusreti I – III, Karkustakau and 

Pakvinari. There are no reliable dates for this techno-group. 

3. Zagros-Mousterian in the Southern Caucasus, is composed of two sub-groups: 

 Yerevan-type (Yeritsian 1970), characterised by moderate presence of 

Levallois, low blade and elongated flake indices, and among the retouched 

tools dominance of side-scrapers and points. The most characteristic of this 

techno-type is the use of various methods of thinning in tool production, 

including the truncated-faceted technique. The diagnostic tool types are 

“Yerevan-type” triangular points with truncated-faceted bases (recently 

confirmed also by Adler et al. 2012, Gasparyan et al. 2014b), and side-

scrapers with two or three truncated-faceted sides named as “side-scrapers 

with thinned body”. The most representative sites are considered to be 

Yerevan 1 cave and Lusakert 1 rock-shelter dated approximately ~ 50 – 

28/27Kyr (Adler et al. ibid, Gasparyan et al. ibid). 

 Taghlar-type known from the site of Taghlar (Nagorno Karabagh, layers 2 – 

6) and considered to be Typical Mousterian of Levallois facies with presence 

of faceted blades, abundance of sides-scrapers (particularly those with 

thinned body, and also simple and double side-scrapers and a few 

convergent side-scrapers) and retouched points, some evidence of limaces, 

denticulated/notched pieces and end-scrapers. There are some examples also 

of truncated-faceted bases of “Yerevan-type” points. Dated between ~ 70 – 

35 Kyr (Djafarov 1983, 1999).  

In Armenia, apart from the Late Middle Palaeolithic sites of Lusakert and Yerevan 

(mentioned in the Zagros Mousterian group), newly re-excavated or studied recently, as 

yet, there are not many well-contextualised and dated Middle Palaeolithic sites. 

However, during recent work in different parts of Armenia, new and well-

contextualised sites have been discovered and excavated (e.g. Hovq 1, Bagratashen 1, 

Kalavan-2, Angeghakot 1 etc.) and their detailed multidisciplinary studies have 

provided new insights on the Middle Palaeolithic and Middle to Upper Palaeolithic 
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transition in this particular region. Hovq 1 Cave, in NE Armenia, is one of the most 

important discoveries and with dates of around 104 – 94 Kyr at the bottom of its 

stratigraphic sequence (Units 8 – 6a) and ~ 54 – 33 Kyr at the top (Units 5 – 4) (Pinhasi 

et al. 2008, 2011, Gasparyan et al. 2014b). The lithic artefacts are mainly from Unit 8 

and, although few in number (50 pieces), are characterised by a high frequency of 

elongated Levallois points and flakes, scarcity of cores, knapping waste and retouched 

flakes. It shares similarities with the Kudaro-Djruchulian techno-typological group in 

the Caucasus or Tabun D/C in the Levant (Pinhasi et al. 2008, Gasparyan et al. ibid). 

The lithic assemblage of the open-air site of Bagratashen-1 in Northern Armenia is 

considered to be similar to Hovq1 in chronology (~ 104 Kyr) and techno-typological 

characteristics (Egeland et al. 2013, Gasparyan et al. 2014b) but further excavations and 

dating is needed. Other sites, such as Angeghakot-1 cave in Southern Armenia or 

Kalavan-2 open-air site in Eastern Armenia, have laminar artefacts together with some 

Levallois and discoid flakes, side-scrapers and some points that in the case of 

Angeghakot 1 are attributed as “Yerevan-type points” while in Kalavan-2 these are 

considered to be Mousterian points of the Zagros-Mousterian techno group (Liagre et al. 

2006, Ghukasyan et al. 2011). Both are considered to be Late Middle Palaeolithic sites 

dated approximately between 45 – 34 Kyr.  

In summary, information on the origin and development of Mode 3 Mousterian 

highlights the following criteria: 

 Based on techno-typological characteristics and some differences present in 

lithic assemblages (in fact, more on typological rather than technological 

characteristics), many variables of the Mousterian were described in Europe, the 

Levant, the Iranian Plateau, Anatolia and the Caucasus. These variables are often 

confusing, as many assemblages share many similarities but are named 

differently.  

 In the European context (primarily French), based on the index of side-scrapers 

in the assemblage, Bordes differentiated six different Mousterian assemblage 

groups (Quina Mousterian, Ferrassie Mousterian, Denticulate Mousterian, MTA 

type A, MTA type B and Typical Mousterian).  

 In the Levantine context, Tabun with its Mousterian layers is considered to be 

the type-site; based on the index of Levallois and retouched tools, Tabun B, C 

and D-types of Mousterian have been distinguished. In Anatolia, the type-site is 
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Karain Cave and the Mousterian assemblages from Karain and some other sites 

in Anatolia are named Karain Mousterian or Taurus-Zagros Mousterian. The 

local techno-typological Mousterian groups in the Iranian Plateau are Zagros-

Mousterian (known from Warwasi, Kunji, Hazar Merd and some other sites) and 

Levallois Mousterian (from the sites of Gilvaran and Ghamari). These, as with 

other assemblages are differentiated by their Levallois index, index and type of 

side-scrapers and points among other characteristics. 

 In the Caucasus, three local groups of Mousterian have been distinguished 

(North Caucasian Micoquian, South central-Great Caucasus Kostinian and South 

Caucasian Zagros-Mousterian) with many different variables in each group. 

Although they seem to be clearly distinguished, they share similarities with the 

Mousterian assemblages in other regions of Southwest Asia and Europe. 

 Well dated and contextualised sites in Armenia are scarce, however, newly 

excavated sites, such as Hovq 1, Bagratashen 1, Kalavan-2, Angeghakot 1, 

Yerevan and Lusakert, have provided new information about the Middle 

Palaeolithic and Middle to Upper Palaeolithic transitional period in this region. 

 The development of the Mode 3 Mousterian is considered to be a gradual 

process progressing independently in Europe and Africa. Chronologically, the 

first assemblages of this techno-culture are dated at ~ 300 Kyr. Nonetheless, its 

wider expansion in Europe and Southwest Asia occurred around ~ 150 – 100 

Kyr and continued until the beginning of the Upper Palaeolithic ~ 40 – 35 Kyr. 

Usually, the Mode 3 Mousterian techno-culture is associated with Homo 

neanderthalensis, however there are also some associations with Homo 

heidelbergensis and Homo sapiens.  
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Chapter 3. Research questions 

Azokh Cave, as already stated, is situated in the Caucasus, a region which is considered 

to be an important pathway and refuge area between Africa, Europe and Asia, and thus 

a significant migratory route for hominins and other fauna during the Pleistocene. 

Therefore, the site with its palaeontological, paleobotanical, anthropological and 

archaeological assemblages is key for understanding the presence and evolution of 

different animal species in this region and also the environmental and ecological context 

of their subsistence there during the Pleistocene. This is an important factor, especially 

when taking into account that there are, as yet, very few sites with such a complete 

stratigraphic sequence and with similar chronologies in the region. Moreover, as the 

results of past and present excavations show, Azokh Cave was an important settlement 

area for humans from Pleistocene through Holocene times. According to these studies, 

the cave was occupied by three hominin species (H. heidelbergensis, H. 

neanderthalensis and H. sapiens) all evidenced by fossil remains. Because of erosive 

processes it is impossible to see the Middle to Upper Palaeolithic transition in Azokh; 

however, the presence of these hominin species together with associated archaeological 

assemblages (although in H. sapiens and associated artefacts are of modern 

chronologies, see chapter 6), for now, make Azokh a unique site in Armenia and 

Nagorno Karabagh and one of the few in the Caucasus to have hosted different hominin 

species. Therefore, further characterisation and contextualisation of the Azokh Cave site 

based on the study of lithic assemblages can provide new insights on hominin presence 

and behavioural and occupational patterns in this region. 

Excavations of Azokh Cave carried out from the 1960’s to 1980’s, provided rich 

palaeontological and archaeological remains. However, as was characteristic for those 

periods, these were neither systematic nor methodologically well organised (Lioubin 

2002), often causing a mixing of materials and information or leading to 

misinterpretations. Therefore, the systematic and multidisciplinary character of the 

current phase of excavation, the careful and proper recovery of material, their further 

recording, cleaning and preservation, has enabled a much greater understanding of 

Azokh Cave. So far, there has been no detailed publications, studies or reports on the 

lithic assemblages recovered during the previous excavation of the site, although 

Loubine provided a short summary. Thus, because of difficulties related to accessibility 
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and availability to examine and study those assemblages, one of the principal aims of 

this study was to provide a detailed description of the recovery, stratigraphic position 

and study of the lithic assemblages from the current excavations. 

Taking into account these aspects four research questions were set out: 

1. What were the mobility and land-use patterns of Azokh Cave inhabitants? – The 

movement of hominin groups in different territories in search of food and other 

subsistence materials in prehistory is a known fact. Questions related to 

territories travelled by the Azokh hominins are addressed through the study of 

raw materials used for the lithic tools recovered from the cave. 

2. What is the techno-typological place of Azokh Cave in the region? – There are 

several sites in Southwest Asia that are chronologically similar to Azokh 1. 

However, it is important to understand whether the techno-typological 

characteristics of the Azokh lithic assemblages coincide with generally known 

techno-complexes or whether they share similarities that are typical for different 

areas of Southwest Asia and, in particular the Caucasus techno-typological 

groups. This is an important question to address in this study. 

3. What type of post-depositional alterations can affect lithic artefacts at Azokh 

cave site? – After burial, faunal and lithic remains can suffer important post-

depositional alterations of different origins (e.g. mechanical, chemical, thermal). 

Based on the alterations observed on the Azokh lithic assemblages, different 

aspects and factors of post-depositional alterations that occur are highlighted and 

particular importance is given to alterations of mechanical and chemical origin. 

4. What is the nature of the Azokh cave occupation? – The presence of diverse 

animals and hominin groups is attested by past and present excavations of the 

site. It is important to understand the type (i.e. residential camp, area of episodic 

occupations), duration (i.e. long or short-term) and seasonality (i.e. year round 

occupation or seasonal visits) of hominin occupation of the site, as well as site 

function (i.e. butchery, raw material collection, lithic workshop etc.). Study of 

the lithic assemblages and comparison of the study results with those obtained 

from other disciplines, will help answer this question.  
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To address these research questions several objectives were marked for this thesis: 

1. To study the raw materials of Azokh Cave. This can be subdivided into three 

parts; a) study of raw materials of the archaeological lithic assemblages; b) 

survey and location of raw material sources; c) macro- and microscopic 

comparison between the archaeological and surveyed samples. It should be 

noted that, an attempt to study the raw materials of the Azokh archaeological 

assemblages has never been undertaken before. Moreover, no prior surveys had 

been made and no geological maps exist to help identify the potential location of 

different raw material sources in Nagorno Karabagh in general, and in territories 

close to the cave in particular. While the current thesis is not a study of raw 

materials, an effort was made in order to carry out all three phases of raw 

material study stated above, although more detailed (e.g. thin-section based) 

studies and further surveys are needed. 

2. To understand raw material management strategies: Based on the results 

obtained from the raw material survey and also the results of the raw material 

study of archaeological artefacts, an attempt was made to understand  whether 

there was a differential use or differential treatment of the raw materials from 

different (e.g. local or distant) sources. 

3. To study and characterise techno-typologically the lithic assemblages recovered 

in the upper sedimentary sequence of Azokh. This study was composed of two 

phases: a) analysis of lithic assemblages recovered during the current 

excavations, using a special methodology created for this study; b) recovery of 

as much existing information as possible about the lithic assemblages found 

during the previous excavations of the cave. Finally, a comparison was made 

between the assemblages of different units recovered from previous and current 

excavations, and similarities and differences existing between both assemblages 

were highlighted. 

4. To place the Azokh lithic assemblages in the context of Caucasus and other 

nearby areas: For this, a bibliographic review was undertaken in order to 

understand the principal techno-typological characteristics of lithic assemblages, 

similar to Azokh in chronology, in neighbouring territories and, based on 
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similarities or differences present, to assign the Azokh assemblages to techno-

complexes or to local techno-groups. 

5. To assess the possibility for undertaking functional studies of the Azokh lithic 

artefacts: Taking into account the degree of post-depositional alterations of the 

Azokh lithic assemblages, it seemed likely that functional analysis would not be 

possible. However, a special assemblage of the best preserved pieces was 

selected, a methodological and experimental base was created and systematic 

microscopic studies were carried out to fulfil this aim. 

6. To study the post-depositional alterations existing in Azokh, to understand their 

origin and development in different units of the cave: This study can be divided 

into three phases: a) creation of a special methodological and experimental 

background (based on various experiments); b) study of post-depositional 

alteration of archaeological artefacts; c) comparison between the archaeological 

and experimental results. Together, these three phases allowed a greater 

understanding of the origin and characteristics of post-depositional alterations in 

Azokh.  

7. To understand the extent to which all the information recovered during recent 

excavations allows us to address behavioural and occupational patterns of the 

cave: Certain difficulties exist in addressing this issue as the current excavations 

include only a marginal area of the cave and therefore they cannot fully reflect 

the occupational or behavioural patterns existing in other areas of the cave. 

However, based on analysis of the spatial distribution of lithic and faunal 

remains at this area of the cave, and also, taking into account the results of 

studies of other disciplines, and comparison of previous and current excavation 

results, it was possible to highlight some important points. 
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Chapter 4. History of excavations at Azokh Cave 

4.1. Excavations during the Soviet period (1960 – 1988) 

The Azokh cave system was discovered by Mammadali Huseinov at the end of 1950‟s. 

The first phase of excavations, starting from 1960, concentrated mainly on the Azokh 1 

entrance (Liubin 1984, Huseinov 1985, 2010, Kasimova 1986, Liubin & Bosinski 1995, 

Museibov 2005, Lioubine 2002, Zeinalov 2010, Huseinova 2012, 2013). The sediment 

infill at the beginning of the excavations was three meters below the roof (Figure 4.1). 

As stated by Lioubine (ibid), the first 15 years of excavations were extensive and rapid, 

and a large amount of sediment was dug. Excavation work and finds (including the 

human mandible) were not properly documented and lacked an interdisciplinary 

approach. This was due mainly to poor excavation methods that characterized 

archaeological excavation of this period. It was only in 1975, when a multi-disciplinary 

approach, through the collaboration of Russian and Azerbaijani researchers, provided 

comprehensive information, and a better description of the lithology was given by 

paleogeographers Hadjiev and Velichko, who described the rich fossil fauna and stone 

tool collection from the site (Huseinov 1985). As the upper layers (I – VI) had been 

excavated during the first phase of Huseinov‟s excavations, in 1975 and during the 

following years work concentrated mainly on the trench at the edge of the cave 

entrance, which included layers VII – X. The total volume of sediment excavated during 

twenty years of excavations was extensive and almost 70% of sediment infill was 

removed.  

 

Figure 4.1 – Azokh 1 entrance (images taken and adapted from Huseinov 2010): a) during the 

early 1960
th
 when Huseinov and his team started the excavations; b) general view of the cave 

after the first decade of excavations  
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4.2. Stratigraphy of the Azokh 1 Cave entrance from the previous excavations 

According to Huseinov (1985), the cave is more than 600 m long (Figure 4.2) and has a 

total area of at least 8000 square meters. Although different statements have been made 

about the stratigraphic units/layers/beds of Azokh 1 entrance (Lioubine 2002), Huseinov 

differentiated 10 stratigraphic layers (the term „layer‟ was used in the earlier 

excavations and roughly correlates with the term „unit‟ used in recent excavations) with 

a total thickness of 14 m (Figure 4.2). These are the following: 

 Layer I: 1.1 m thick, humus, Holocene in age 

 Layer 2: 0.4 m thick, light yellowish silty sediment with angular clasts and with 

some Mousterian artefacts 

 Layer 3: composed of four horizons with a total thickness of 1.2 m. The first 

horizon is described as crumbly dark grey silt with manganese-staining at the 

bottom and containing Mousterian tools. The second horizon is grey silt with 

mixed clasts with limestone plaques and Mousterian tools. The third and fourth 

horizons are described as light grey silt at the top and yellow silt at the bottom, 

without clasts, and containing Acheulian or early Mousterian tools.  

 Layer IV: 1.4 m thick, with dark brown silty sediment containing angular 

limestone plaques. It is considered to be sterile.  

 Layer V: is considered to be the largest layer with a total thickness of 3.6 m. Six 

different horizons were identified by Huseinov which have yellowish brown 

silty sediment and contain Acheulian lithic industry. The hominin mandible was 

recovered from one of these horizons (the exact location is not known). 

 Layer VI: 0.95 m thick, yellowish grey sandy silt sediment with rounded clasts. 

Contains faunal remains and Acheulean lithic artefacts.  

 Layers VII – X: almost 4.5 m thick, with grey bluish clay silt sediment. Contains 

lithic artefacts of “Kuruchai culture”. The bottom of Layer X is breccia and is 

the base of the cave.  
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Figure 4.2 – Geology of Azokh cave during the previous excavations (Huseinov 1985, 2010): 

a) cave map; b) stratigraphy; c) vertical section of upper layers; d) test-trench opening at the 

entrance of the cave (Layers VII – X) 

4.3. Archaeological remains from previous excavations 

According to Huseinov, a large amount of faunal and lithic remains was recovered 

during their excavations.  The upper layers (Layers I – VI) were particularly rich, 

although the lower layers (Layers VII – X) also had some archaeological material (stone 
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tools in particular) (Djafarov 1983, 1999, Huseinov 1985, Kasimova 1986,). Based on 

the archaeological material (the stone tools in particular), Huseinov differentiated four 

main cultural layers: Kuruchai culture (Layers X-VII), Early Acheulian (Layer VI), 

Middle Acheulian (Layer V), and Early Mousterian (Layer III). Information on the first 

and second layers of the cave is very poor, however according to Huseinov (ibid), Layer 

I contained archaeological material of Holocene age and Layer II, a thin layer close to 

the entrance increasing in thickness towards the back of the cave, contained little 

archaeological material but there were a few Mousterian stone tools. 

As stated by Huseinov (ibid), the lower layers had very few and poorly preserved faunal 

remains and a number of pebble tools (e.g., proto-choppers, proto-chopping tools, crude 

scrapers, and some flakes). The latter elements were considered to represent an old 

culture equivalent to that of Olduvai Gorge in Tanzania dated to 1.5 million years. 

Huseinov (ibid) named this culture the Kuruchai culture given the location of the cave 

in the basin of Kuruchai River (currently Ishkhanaget River). The validity and 

stratigraphic origin of these stone tools was later questioned by various authors 

(Lioubine 2002, Doronichev 2008, 2011, Doronichev & Golovanova 2010) who 

disagreed that these “lithics” had been manufactured by hominins. Referring to the 

Matuyama-Brunhes paleomagnetic reversal noted in Layer VIII, Huseinov (ibid) 

considered the lower layers, therefore, as being of Early Pleistocene age. 

Archaeological excavations revealed strongly fossilised bone remains of various 

animals in Layer VI. These, although fragmented, indicated Vulpes vulpes, Crocuta 

spelaea, Spelearctos spelaeus, Ursus cf. arctos, Cervus mesopotamica, Equus 

succenbornensis, Equus hydruntinus, Dicerorhinus mercki, Bison schotensaei 

(Huseinov 2010, Baryshnikov 2010). The pebble (Kuruchai) culture of the lower layers 

was replaced by an early Acheulian culture in Layer VI (Huseinov (ibid), Kasimova 

1986). Huseinov considers the lithic artefacts of this layer as transitional between 

pebble (Kuruchai) and Acheulian cultures and classified three groups of lithic artefacts 

in this layer; a) working tools, b) production waste, and c) natural pebbles brought from 

the Kuruchai River. The stone tool assemblage included mainly crudely worked tools 

(Figure 4.3) such as “choppers, chopping tools, rough cleaver-like bifaces of a very 

archaic configuration” (Huseinov ibid, p. 31).  
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Figure 4.3 – A sample of lithic artefacts recovered in Layer VI of previous excavations 

(Huseinov 1985, 2010): a) large cutting tools; b) knapping products 

 

 Huseinov records the large number and variability of faunal remains in Layer V. While 

cave bear (Spelaearctos spelaeus Rosnm., Ursus arctos, Ursus sp.) and different species 

of deer (Cervus (Dama) cf. mesopotamica Brooke, Megaloceros giganteus Blumen, 

Cervus elaphus L.) were the most abundant in this layer, other large- and small-mammal 

remains were recovered too (e.g., Bufo viridis Laurenti, Testudo graeca, Erinaceus 

europaeus L., Rh. ferrumequin um Scherb., Rh. mehelyi Matsch, Myotis oxygnathus 

Mont, Miniopterus Schreibersii Kuhl, Canis cf. lupus L., Canis aureus L., Vulpes vulpes 

L., Meles meles L., Martes cf. foina, Crocuta spelaea Cold., Felis chaus Güld, Felis 

lynx L., Panthera pardus L., Sus scrofa L., Caprelous capreolus L., Garella aff. 

subgutturosa Güld, Capra aegagrus Erxl., Bison sp., Equus caballus L., Equus 

hydruntinus Reg., Dicerorhinus mercki Jaeg, Lepus europaeus L., Proochotona sp., 

Ochotona azerica Gadz et Ali, Hystrix leucura Sykes, Microtus cf. arvalis Palp., etc.). 

The fragment of a human mandible was also found in this layer (see details in chapter 

6), although there were uncertainties about the original location of the mandible. The 

exact location of the mandible is not known; originally it was stated that it had been 

recovered from the third horizon of Layer V, suggesting an age of about 250 ka 

(Lioubine 2002), but in 1985 the mandible was referred to as from the fifth horizon of 

Layer V, suggesting an older age of 350-400 ka (Kasimova 2001, p.44). Layer V was 

presented as Middle Acheulean. During the archaeological excavations of this layer a 
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few choppers, handaxes, unretuched and retouched flakes were found which, according 

to Huseinov were typologically the same as those in Layer VI (Figure 4.4).  This was 

interpreted as evidence of a slow and gradual cultural development between Layers VI 

and V. 

 

Figure 4.4 - A sample of lithic artefacts recovered in Layer V of previous excavations 

(Huseinov 1985, 2010): a) large cutting tools; b) knapping products 

 

The fauna of Layer III was less rich in comparison with the Acheulean fauna of Layer V 

due to the absence of some warm-loving species. The animals discovered in this layer 

were: Spelaearctos spelaeus, Ursus aff. Arctos, Sus scrofa, Capreolus capreolus, 

Cervus (Dama) cf. Mesopotamica, Megaloceros giganteus, Cervus elephus, Capra 

aegagrus, Equus hydruntinus, Dicerorhinus mercki (Huseinov 1985). Based on this 

information, Azerbaijani researchers believed that Layer III chronologically coincides 

with the end of Riss Glaciation. This layer is interpreted as Mousterian (Huseinov ibid). 

The sterility of lower Layer IV and the presence of Mousterian artefacts in the overlying 

Layer III was interpreted by Huseinov as a possible abandonment of the cave during the 

Riss Glaciation and its reoccupation at the end of this period. This theory was discarded 

during recent excavations as faunal remains were recovered in Unit IV. According to 

Huseinov, more than three thousand lithic artefacts were recovered in Layer III (Figure 

4.5). These were retouched and unretouched tools with evidence of Levallois and 

discoid knapping, and with some Acheulean-type bifaces (Huseinov ibid, Djafarov 

1999). 
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Figure 4.5 - A sample of lithic artefacts recovered in Layer III of previous excavations 

(Huseinov 1985, 2010): a) unretouched flakes; b) retouched flakes; c) cores 

 

Huseinov (ibid) indicates that several hearths of different domensions were recovered 

from Layers VI, V and III and various pits encircled with cave wall blocks were 

observed, which were believed to be made by hominins.  

Excavation, recording and description of archaeological material was not particularly 

systematic or careful during initial excavations at Azokh. Most of the material recovered 

during Huseinov‟s excavations was taken to Baku (Azerbaijan) where it is kept at 

different institutions (e.g., Medical Institute, Institute of Science) and museums (e.g., 

Historical Museum of Baku), but unfortunately, due to the political situation in the 

region, it is not possible to examine and study the material. Nevertheless, despite these 

difficulties, Huseinov‟s extensive work has provided a large valuable collection of both 

fossils and stone tools, as well as direct evidence of Middle Pleistocene hominins. 

4.4. History of renewed research at Azokh Cave 

Huseinov‟s excavations were interrupted by the Nagorno Karabagh conflict (between 

Armenia and Azerbaijan) in 1988, and it was only after fourteen years in 2002 that a 

new excavation project re-started at Azokh Cave through the collaboration of an 
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international multidisciplinary research team. The new project was initially co-directed 

by Tania King and Yolanda Fernández-Jalvo (it is currently directed by Tania King) and 

research work focused primarily on the undisturbed, complete sequence of deposits in 

the upper levels (Units I –V) at the back of the cave. No sediment remained along the 

sides of the cave walls, but the top of Huseinov‟s layers are still visible by lines painted 

on the cave walls, allowing the team to understand and very broadly correlate the 

sediments with those described by Huseinov. 

During the time the site was abandoned, the entrance became overgrown, and before 

renewing excavation it was necessary to clear the entrance of vegetation and large 

limestone blocks that had fallen from the cliff overhanging the entrance (Figure 4.6). 

 

Figure 4.6 – Cave entrance at the beginning of renewed excavations; cleaning and recovery 

works 

Two features at Azokh 1 entrance indicated the activity of the previous excavation team. 

The immediate entrance is mostly occupied by an excavated trench dug (Figure 4.7a) by 

the Huseinov‟s team; there is a small lateral passage which, in fact is the wall of the 

trench, and some sediment still remains attached to the cave wall. A second area further 

inside the cave, is behind a column of sediment left by previous excavations (Figure 

4.7b) (Excavation reports 2002 -2008). 



                                                                                                THE AZOKH SITE 

41 
 

 

Figure 4.7 – Azokh 1 entrance: a) trench dug during the previous excavations at the entrance of 

the cave; b) the sedimentological sequence left at the back of the cave 

From the beginning of the recent excavations, the uneven surface left by the previous 

excavation team produced difficulties in establishing the new excavation. In the second 

area there remained sediment to excavate in horizontal extension, but the cave walls 

were completely cleaned of sediment (Figure 4.7). The partially excavated cave 

(originally containing a volume of 3405 m
3 

deposit) was found to contain undisturbed 

sediments at the sides of the entrance and deeper within the cave (970 m
3 

approx.) 

(Excavation reports 2002 -2008).  

The floor at the rear of the cave entrance corresponded to Unit VI (Figure 10) and, at the 

back of the cave, a good part of the series was partially untouched, with remains of 

Units V, IV, III, II and I. Initially, given the step-like morphology of the sediments 

remaining at the rear of the cave, they were described as platforms. In fact, these 

platforms were made by tourist visitors and previous researchers before the renewed 

excavations of the cave began. The platforms were originally named Lower (includes 

Unit VI and the bottom of Unit V), Middle (almost all Unit V), Upper (top part of Unit 

V and Unit IV), and Uppermost (Units III, II and I) platforms (Fernández-Jalvo in press, 

Excavation reports 2002 - 2008). Now they are known by Unit numbers. 

Aerial and terrestrial grids were installed to get exact coordinates of fossils, stone tools 

and other finds. A laser pointer was fixed in Unit V, 7.20 m below the permanent datum 

(point 0 was above the top of the sedimentary sequence), which together with the aerial 
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grid provided a permanent three dimensional reference and spatial coordinates for each 

find. Various other datum points were installed in different units too. The excavation 

area was covered by disturbed sediment, which had accumulated between the last 

season of the previous excavations and 2002. After installation of grids more than three 

metric tons of disturbed overburden sediment, which was on top of the proposed Unit V 

excavation area, was removed from a small area of 14 m
2
. Fossils were recovered using 

a dry sieve installed outside the cave. 

Referential test-trenches were dug in the front of Unit V and next to the western wall of 

Uppermost platform (Units II – III) to get geological information and understand the 

stratigraphy of the remaining sediment. Huseinov‟s layers were identified, described 

and measured. The entire cave system was measured, mapped and topographic features 

detailed. Various surveys around the cave were undertaken, during which two new 

entrances to the cave were discovered, which were named Azokh 2 (initially Azokh 

North) and Azokh 5. Intensive work was undertaken to correlate these entrances with 

the interior chambers of the cave and to study their geology and archaeology (see 

chapter 5). 

Around 13000 specimens were recovered between the 2002 – 2013 excavation seasons 

at Azokh 1 entrance (there were no excavations in 2004 and 2013 in order to facilitate 

field and laboratory work). Of these, almost 8500 are faunal remains and 1199 lithic 

artefacts (Figures 4.8 & 4.9). Detailed sampling of sediment for micro-vertebrates, 

starch, phytolith and pollen was undertaken in Azokh 1, Azokh 2 and Azokh 5. Samples 

were taken also for DNA, collagen analyses and dating. 

The historical background of Azokh Cave is summarized as follows: 

1. Excavations, by a combined Azerbaijani-Russian team under Huseinov‟s 

direction, were concentrated in the largest entrance of Azokh 1 cave, and 

continued for more than 20 years. A volume of about 3400 m
3 

of sediment was 

removed leaving 970 m
3
 of in-situ sediment in the back of the cave. Ten 

stratigraphic layers were initially defined by Huseinov. Their excavation 

produced large samples of lithic artefacts and animal bones, which are currently 

kept in different locations in Baku (e.g. National History Museum, Medical 

University). A fragment of a hominin mandible was discovered in 1968 in Layer 
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V in the middle of the sedimentary sequence. Age estimates for this specimen 

vary from 250 Kyr to 350 – 400 Kyr.  

2. Current excavations, which began in 2002 through the collaboration of an 

international multidisciplinary research team, have focused primarily on the 

undisturbed, complete sequence of deposits in the upper layers (Units I – V). 

The systematic recovery and detailed recording of material, and application of 

new methodologies to the current excavations provide invaluable information on 

site formation, human behaviour and evolution. During detailed geological and 

mapping work of the cave was two new entrances to the cave (Azokh 2 and 

Azokh 5) were discovered and studied. 
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Figure 4.8 – Dispersion of Unit V archaeological finds: a) spatial dispersion of finds according 

to X and Y coordinates; b) profile of the South-North band highlighted in figure „a‟; c) profile 

of the West-East band highlighted in figure „a‟. The arrows of the figure „a‟ indicate the 

geographic (GN) and theoretic North (TN) of the site. Here the TN was used. 
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Figure 4.9 – Dispersion of Unit II archaeological remains: a) spatial dispersion of finds 

according to X and Y coordinates; b) profile of the South-North band highlighted in figure „a‟; 

c) profile of the West-East band highlighted in figure „a‟. The arrows of the figure „a‟ indicate 

the geographic (GN) and theoretic North (TN) of the site. Here the TN was used. 
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Chapter 5: Geomorphology and geology of Azokh Cave 

5.1. Site formation and stratigraphy  

Azokh Cave is located in the Southern Caucasus (39º 37.15’ north and 46º 59.32’ east) 

in Nagorno Karabagh, about 1 km east of the nearby village of Azokh (Figure 5.1). The 

cave system is karstic and is developed on thickly bedded Mesozoic carbonates, which 

form part of a limestone massif developed across the Southern Caucasus (Lioubine 

2002; Murray et al. 2010). 

 

Figure 5.1 –Azokh Cave location: a) General location map of the cave; b) key to geological 

units; c) Geological map of the region with white star indicating the location of Azokh Cave 

(Murray et al. 2010, p. 76) 

 

The limestone bedrock that hosts the Azokh cave system varies in texture between 

wackestone and grainstone and in places it is partially silicified and contains chert. The 

development of chert, coupled with patterns of fracture development (faults and joints) 

in the limestone have exerted a strong influence on cave formation (Murray et al. 2010; 

Domínguez-Alonso et al. in press). 
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The Azokh cave system is comprised of a series of NW to SE trending interconnected 

and sub-rounded chambers (four in total – Azokh I [the largest in terms of aerial extent], 

II, III and IV) which extend for almost 130 m (Figure 5.2). These inner galleries do not 

receive any natural light and they are presently inhabited by one of the largest bat 

colonies in the South Caucasus. As a consequence, the floor of all interior chambers is 

covered by a thick layer of guano, making it difficult not only to walk there but also to 

breathe and remain there for a protracted period of time. It is difficult to imagine that 

these galleries at some point may have been inhabited by early hominins or that they 

may have carried out some daily activities there. The inner galleries also appear to lack 

archaeological remains. The only exception is the Azokh IV chamber (which is directly 

associated to the Azokh 5 entrance passage (Fig. 1), in which Holocene artefacts (e.g., 

ceramic, bones, metal) were recovered during the excavations of 2009 - 2010. 

The four inner chambers are connected to the exterior by various orthogonally directed 

entrance passages (Figure 5.2). In total, six entrance passages (named as Azokh 1, 2, 3, 

4, 5 and 6) have been discovered, with only three (Azokh 1, 5 and 6) allowing direct 

access to the cave interior (Domínguez-Alonso et al. in press, Murray et al. 2010). In 

addition, only the Azokh 1, Azokh 2, and Azokh 5 entrances have provided geo-

archaeological sediment infill and to date these are the only excavated entrances of 

Azokh Cave system. 
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Figure 5.2 – Azokh Cave system: a) View of exterior of cave system exposed on the limestone 

bedrock, showing three main entrance passages (Azokh 1, 2 and 5) leading to the inner 

galleries; b) Plan of Azokh Cave showing the main entrances and internal galleries (Murray et 

al. 2010) 

5.2. Azokh 1 

Azokh 1 is the main entrance to the cave interior (Figure 5.2), which was widely 

explored during the Soviet period excavations, and where the main focus of the current 

excavation has been concentrated since 2002 (Fernández-Jalvo et al. 2010). It is a 40 – 

45 m long, 5 – 8 m wide and 11.5 m high WSW-ENE oriented entrance passage of 

keyhole shape (Murray et al. 2010; Figure 5.3b). The morphology of this karstic 



                                                          5.Geomorphology and geology of Azokh Cave 

 

49 
 

chamber suggests initial water flow under phreatic conditions, before the water table 

lowered. At the midway point of the passage the floor slopes down increasing the height 

of the entrance up to 14 m. 

A very large amount of sediment was removed during the previous phase of excavations 

from the 1960's through to the 1980's; however, no detailed geological work was  

carried out and no clear and unambiguous stratigraphic scheme was established 

(Lioubine 2002). Both Huseinov (1985) and Lioubine (2002) note that, prior to the 

onset of excavation work, the entrance to Azokh 1 was filled to within 3m of the roof of 

the cave passage. According to these two authors, different stratigraphic horizons were 

identified at this entrance by various researchers starting from 10 horizons identified by 

Huseinov, up to 17 and 25 recognised by Velichko and Gadziev respectively. However, 

at present no detailed or documented records are available relating to these early 

stratigraphic schemes. For this reason, the current geological work focused mainly on 

exploring the cave system and identifying Huseinov’s stratigraphy in Azokh 1 based on 

the sediment sections at its entrance (Murray et al. 2010). 

Nine stratigraphic units have been determined by Murray et al. 2010 during recent work 

(Figure 5.3) which, based on their sedimentological characteristics, can be divided 

between two, physically separate sequences:  

Sedimentary 

Sequence: 

Lithostrati-

graphic units: 
Thickness: Location in Azokh 1 passage: 

2 V-I 8.5m 
The upper archaeological sequence located at the 

rear of Azokh 1. 

1 IX –VI 4.5m 
A lower, presumably older, non-archaeological 

sequence located in the lower sub-chamber close 

to the cave entrance. 

 

Sedimentary Sequence 1 is exposed in the basal trench at the cave entrance (Figure 5.3 a 

& c). It comprises Units VI to IX and is capped by a “mushroom” - like pedestal 

(Murray et al. 2010). Test-trench excavations carried out during the recent work have 

shown that this sequence does not contain archaeological material and it thus remains 

undated. The geological description of these units is summarized thus (Murray et al. 

2010 p. 78, Murray et al. in press):  
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 Unit IX: Base of the sequence, contains non-calcareous sandy loam/loamy sand 

sediment. 

 Unit VIII: Overlies Unit IX and contains sandy loam with higher concentration 

of limestone and chert clasts. 

 Unit VII: Loamy and sandy sediment (at times also clay-loam) with localized 

accumulation of large lithoclasts, although without sharp differences with 

respect to other contacting units. 

 Unit VI: This unit can be divided to three subunits (VIa, VIb and VIc) of which 

VIc contains clast-supported pebble to cobble conglomerate and the overlying 

subunits (VIa and VIb) are calcareous with clay-loam texture. Murray et al. 

(2010) suggest that the conglomeratic VIc subunit was the product of energetic 

water flow through the passage (from the interior of the cave towards the valley 

outside), which probably opened the cave entrance coinciding also with the first 

appearance of fossil remains at this entrance. 

Sedimentary Sequence 2 contains five sedimentological units (I to V), which have all 

produced archaeological materials during the current phase of excavation (Figure 5.3 a 

& d). Murray et al. (2010) define the sedimentology of this sequence as follows: 

 Unit V: This forms the base of the upper sedimentary sequence and forms the 

largest constituent unit, with a thickness of approximately 4.5 m. It is a fine-

grained and reddish-brown clay dominated unit, which can be divided into two 

subunits, Va and Vb. Vb is largely non-calcareous and is capped by a 1 cm thick 

whitish, non-calcareous phosphatic crust. Subunit Va above is 220-230 cm thick 

with a friable calcareous silty clay composition and with scattered limestone 

clasts. Faunal remains as well as a small assemblage of stone tools and charcoal 

were recovered from this unit during the present excavation. 

 Unit IV: 100 – 128 cm thick unit with medium greyish-brown calcareous clay 

with increased abundance of flat sub-angular to rounded pebbles and cobbles 

towards the top of the unit. No systematic excavation has been carried out in this 

unit to date; however, bones and charcoals were recovered during test-trench 

excavations.  

 Unit III: 60 - 70 cm thick unit of calcareous clay sediment. It contains charcoal, 

fossil bones, and a few stone tools. 
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 Unit II: 100 – 200 cm thick unit with sandy loam, which becomes non-

calcareous and rich in limestone clasts towards the top. Sediment diagenesis, 

probably caused by bat guano (see Murray et al. 2010 for discussion), has 

affected the preservation of fossil bones and some stone artefacts. 

Archaeological evidence includes fossil fauna and Middle Palaeolithic stone 

tools. 

 Unit I: 80 - 150 cm thick non-calcareous loose clay loam covered by a thick 

layer of manure hearths. The unit has been considerably disturbed by ancient 

and modern animal burrowing. Palaeolithic faunal and lithic remains were 

recovered from these burrows together with modern artefacts (e.g., coins, nails, 

ceramics). 

The absence of archaeological material in the lower sedimentary sequence and also the 

lack of a remaining in-situ physical sediment connection between the two sedimentary 

sequences makes correlation between them difficult. However, Murray et al. (2010, p. 

81) observed some characteristics which may help correlate the two sequences: 

1. Using the limestone bedrock floor of the cave as a datum, the base of subunit 

Vb (Sedimentary Sequence 2) would appear to correlate (topographically) with 

the base of Unit VI (subunit VIc) or perhaps the top of Unit VII in sequence 1. 

Murray et al. (2010) note some erosive, gravelly channel structures in the 

midsection of subunit Vb (see their fig. 7b), which may be laterally comparable 

with conglomeratic subunit VIc, although they are clearly not of the same 

composition (Figure 5.3).  

2. Alternatively, subunits VIb and VIa at the top of Sediment Sequence 1 become 

conspicuously calcareous in character (in comparison to the units beneath). A 

similar trend is seen in the transition between subunits Vb and Va. 

A more precise dating of the base of subunit Vb and top of subunit VIa would greatly 

help to resolve the uncertainty in correlation between the two sequences. Murray et al. 

(2010) do not discount the possibility that Sediment Sequence 2 may simply overlie 

and form a direct continuation of sedimentation from Sediment Sequence 1. However, 

conglomeratic subunit VIc suggests a phase of strong water flow in the history of the 

cave passage, which may have been erosive and introduced a discontinuity into the 

overall cave filling succession. 
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Figure 5.3 – Stratigraphy of Azokh 1: a) Cross section through the entrance passage (facing 

NW) showing the extent of the cave sediments remaining in the chamber. These are physically 

separated and are labelled Sediment Sequence 1 and 2. The undated Sequence 1 includes Units 

VI to IX. The archaeological Sequence w (inside the rectangle) includes Units I to V; b) Cross 

section (orthogonal to the section shown in (a)) of Azokh 1 showing the keyhole shape of the 

passage; c) Stratigraphy of Sediment Sequence 1; d) Stratigraphy of Sediment Sequence 2 with 

dating results of archaeological units (adapted from Murray et al. 2010 p.79 - 80, Murray et al. 

in press). 
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Dating results of Azokh 1 archaeological units 

The lack of archaeological or palaeontological data in the lower Sediment Sequence 1 

has hampered attempts to determine age. However, according to Huseinov (1985), the 

basal portion of the succession is reversely magnetised. This fact is also reported by 

Lioubine and Bosinski (1995) and suggests that the base of the cave fill may date within 

the Matuyama-Brunhes Polarity Chron, and thus exceed 780 Kyr. Huseinov also noted 

the presence of Early Pleistocene faunal and lithic remains in these lower units, which 

was questioned subsequently by various authors (Lioubine 2002, Doronichev 2008, 

Doronichev & Golovanova 2010). Therefore the age of Sediment Sequence 1 remains 

unknown at present, although it is probably older than those units registered in the upper 

archaeological sequence. 

In contrast, the archaeological material recovered from Sediment Sequence 2 during 

recent excavation work, along with charcoals, has allowed for detailed radiometric 

dating of the succession (Figure 5.3). All dating results are explained in depth in the 

Annex of the Azokh Cave monograph (Fernandez-Jalvo et al. in press), and partly also 

in some recent publications (Fernández-Jalvo et al. 2010, Murray et al. 2010). 

According to these sources, the dates of the Azokh archaeological units are as follows: 

 Unit V - There are range of dates for this unit: Uranium series indicates ~ 200 

Kyr, amino acid racemisation (D/LAsp) indicates c. 300 Kyr and most recent 

ESR indicates 293 ± 23 Kyr. 

 Unit IV - This unit has not been widely excavated so far, but ESR dating of 

bone from the contact of unit IV and V shows an age of 205 ± 16 Kyr. 

 Unit III – Dating attempts based on the faunal remains from this unit failed 

several times, therefore there are no dates available currently. 

 Unit II - Archaeological evidence includes fossil fauna and Middle Palaeolithic 

stone tools. ESR dating indicates an age of 100 ± 7 Kyr for the contact with unit 

I and 184 ± 13 Kyr for the bottom of the unit. 

 Unit I - AMS dating of charcoal recovered from the manure hearth has produced 

an uncalibrated radiocarbon age of 157±26 BP (OxAC
14

19424), although given 

the highly disturbed character of this unit the exact dating remains problematic. 

According to Murray et al. (2010, p. 84) the sharp and irregular contact between 
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Units II and I is an erosive disconformity, meaning the transition from the 

Pleistocene through to the Holocene is not represented in the sediments. 

5.3. Azokh 2 

Azokh 2 is a short entrance passage of 7.5 m in length and 3.5 m in width situated 

NNW of Azokh 1 (Figure 5.2). The rear of this passage is blocked by a large 

accumulation of collapsed boulders, which has hampered development of excavation 

work there. 

Two test-trench excavations were carried out in Azokh 2 in 2002 and 2003 in order to 

examine the stratigraphy and sedimentology of the cave sediments close to the entrance. 

During these initial excavations two stratigraphic units were identified: a lower light 

yellowish brown sediment, and an upper more complex unit with dark greyish-brown 

sediment (pers. comm. J. Murray 2015). Faunal remains and some pottery fragments 

were recovered during trenching. 

In 2007 these test trenches were reopened and widened to connect them. Articulated 

modern human postcranial skeletal remains were found in the intervening section 

(between the two trenches) in the upper unit. This find was not accompanied by any 

grave goods, special burial cuts or any signs of ritual treatment, suggesting it may have 

been an accidental death (Fernández-Jalvo et al. 2010). AMS radiocarbon dating of 

these skeletal remains has shown an age of 126523 BP. Some reused hearths, a few (n 

= 2) lithics, pottery and some domestic animal bones were recovered from the 

sediments above the level of the hominin skeletal remains. 

5.4. Azokh 5 

This entrance passage was first discovered in 2004. It is a short passage (c.10 m long) 

connecting with the Azokh IV chamber in the cave interior (Figure 5.2). A test-trench 

excavated there since 2006 has allowed the stratigraphy of the cave fill to be 

distinguished. Fernández-Jalvo et al. (2010) initially reported four units (A-D, from top 

to bottom), but this has subsequently been expanded to five stratigraphic units (from A-

E) as section clearing has progressed downwards. These in situ units together with some 

mixed sediments have produced modern human remains (teeth and cranial fragments) 

with associated charcoal, lithic, iron, pottery and faunal material. The radiocarbon 
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dating of the associated charcoal fragments from Unit A provided an age of ~2300 years 

BP (Fernández-Jalvo et al. 2010). 

Lioubine (2002) noted the presence of artefacts from the Bronze to Middle Age periods 

in the excavated upper unit (termed Layer 1 by the Soviet excavators) of Azokh 1. 

Researchers working presently at the site have tentatively suggested a correlation 

between Unit I of Azokh 1 with Unit A of Azokh 5; however, apart from some 

similarities of sediment accumulation no other criteria exist to justify a more precise 

correlation (Fernández-Jalvo ibid, Murray et al. in press). 

5.5. Summary geology and geomorphology of Azokh Cave 

Based on the information provided above, the geological setting and site formation of 

Azokh Cave can be summarised as follows: 

1. Azokh Cave forms part of a large karstic system developed in very thickly 

bedded Mesozoic limestones of presumed Jurassic age. 

2. The cave system is composed of four interconnecting inner chambers (Azokh I, 

II, III and IV), which link together in a NW to SE trend and which are connected 

to the exterior by various orthogonally distributed entrance passages. Six 

entrance passages have been identified, but only three (Azokh 1, Azokh 2 and 

Azokh 5) contain an appreciable geo-archaeological sediment infill.  

3. Excavation work by the previous Soviet-led team (1960s-1980s) focussed 

almost entirely on Azokh 1, the largest of the entrance passages. The current 

team has also focussed much of its attention in this particular chamber. Nine 

stratigraphic units have been determined in Azokh 1, which are split between 

two sequences that are no longer physically connected: a lower, older sequence, 

and a younger upper sequence.  

4. The lower sedimentary sequence comprises units IX to VI of which only the 

uppermost Unit VI contains faunal remains. It has been suggested that the 

conglomeratic horizon at the base of this unit (subunit VIc) was formed due to 

energetic water flow through the cave passage, which may have been linked to 

the opening of the cave passage to the outside world, potentially allowing 

hominins and animals to access the interior of the cave. Units VII – IX, beneath 

this level, however, do not contain archaeological material and remain undated. 

Previous paleomagnetic results suggest it can be assumed that these are probably 
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older than the units of upper sedimentary sequence and that they may be Early 

Pleistocene in age. 

5. The upper sedimentary sequence (Units V to I) has produced a rich and diverse 

fossil fauna associated with lithics, charcoals and human remains. The available 

chronological data indicates an age between 293 – 100 Kyr for units V to II 

(Middle to Upper Pleistocene). The disturbed and heavily bioturbated character 

of Unit I above this level has made interpretation of its age and significance 

difficult. Radiocarbon dating, together with recovered archaeological material 

(e.g., pottery, coins, etc.), suggest it is Holocene and, in fact, historic. The actual 

Pleistocene-Holocene transition is not represented in the sedimentary sequence 

due to an erosional disconformity between Units II and I. 

6. Azokh 2 is located north of Azokh 1 entrance and is a small passage with 

blocked access to the inner chambers of the cave. Recent investigations have 

determined two clearly differentiable sedimentary units infilling the passage, the 

uppermost of which provided partial human skeletal remains (dated to 1265 ± 23 

14
C BP), together with hearths, a few obsidian tools and fragments of domestic 

animal bones. The lower, older unit was found to be archaeologically sterile. 

7. Azokh 5 is a narrow entrance passage connecting with Azokh IV chamber in the 

cave interior. Five units (A to E) have been identified here containing faunal and 

human remains, charcoal, pottery, and some iron artefacts. Unit A charcoal 

dating provided an age of ~2300 years BP, but the chronology of the units below 

this level remain unknown. 
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Chapter 6: Summary of results of recent excavations 

In addition to the lithic assemblages discussed in this study, Azokh Cave has also 

yielded a large and diverse fauna (macro-mammals and microvertebrates), hominin 

remains and charcoals which together provide information about the paleontological, 

palaeoenvironmental, and occupational patterns of the cave. 

6.1. Hominin remains 

6.1.1. Homo heidelbergensis remains 

In 1968 a fragment of hominin mandible was discovered in one of the horizons of Layer 

V (Figure 6.1) (Huseinov 1985, Kasimova 1986, Kasimova 2001). It was interpreted by 

Kasimova as a mandible of a 20 – 25 year-old female which was described as a 

transitional species between Homo erectus and Homo neanderthalensis or as a local 

variation of Palaeoanthropus named as “Palaeoanthropus Azykhensis” (Kasimova 2001, 

p. 44) or “Azykhantrop” (Kasimova 1986, p. 58). Based on some characteristics (e.g., 

size, robustness, taurodontism, etc.) the mandible found in Azokh was thought by 

Kasimova to be similar to hominin remains found in Mauer, Arago and Ehringsdorf, 

with emphasized placed on the particular similarities of the Azokh mandible with that of 

Ehringsdorf. However, according to Kasimova (1986) none of these fossils showed all 

the characteristics of the Azokh mandible. As there was contradictory information about 

the precise stratigraphic location of the mandible, no exact chronology for this specimen 

was provided but it was dated approximately between 250 – 400 Kyr. 

 

Figure 6.1 – Fragment of hominin mandible found in Layer V: a) Huseinov examining the 

mandible; b) different views of the mandible (Kasimova 2001) 

A recent study by King and colleagues (King et al. 2015, King et al. in press), using 

published information about this specimen and new analysis of a replica of it, has 



        6.Summary of results of recent excavations 

58 
 

provided new details about the mandible and its interrelation with other hominin 

species. In particular, based on various characteristics (e.g. robusticity, thickness of 

mandibular walls, and retromolar space) King and colleagues assign this mandible to 

Homo heidelbergensis which by its morphological patterns fits well with European 

Middle Pleistocene hominins. 

6.1.2. Neanderthal remains 

In 2010, during the current phase of excavations at Azokh cave, a first left maxillary 

hominin molar tooth was found in the upper part of Unit II. Detailed studies based on 

characteristics such as crown size and shape, root robusticity, and taurodontism, 

indicate that the tooth belongs to Homo neanderthalensis (King et al. 2015, King et al. 

in press). ESR dates for a bear molar recovered from the same stratigraphic part of Unit 

II as the tooth, provided an age of 100 ± 7 Kyr. According to the studies of King and 

colleagues, the characteristics and chronology of the Azokh Neanderthal tooth are 

similar to Neanderthal specimens found in Krapina (Croatia) (King et al. 2015, King et 

al. in press).  

6.1.3. Modern human remains 

During the current excavations, recent modern human remains were discovered from the 

cave entrances of Azokh 2 and Azokh 5: a partial skeleton and two teeth were found in 

Azokh 2 and eight teeth and a phalanx in Azokh 5.  

The partial skeleton found in Unit 1 of Azokh 2, which included both lower limbs 

together with femora, tibiae, fibulae, all tarsals, metatarsals and phalanges, was of an 

adult Homo sapiens dated by radiocarbon method 1265 ± 23 BP (Figure 6.2). Due to the 

absence of grave goods and any special spatial organisation in the area, it is suggested 

that the individual suffered an accidental death (King et al. in press, Murray et al. in 

press). The two teeth (a permanent lower right lateral incisor and a permanent maxillary 

right first premolar) discovered in Azokh were not from the above individual, but from 

a 12 – 13 year-old adolescent (Homo sapiens). These human remains were found 

together with hearths and ceramics from Bronze Age to Medieval times. 
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Figure 6.2 – Recent modern human remains found in Azokh 2, in-situ: a) eastern section of the 

test-trench at the entrance of Azokh 2 where the human remains were found; b) detail of human 

remains 

The human remains of Azokh 5 were recovered from disturbed sediments as well as 

from in situ sediments of upper Unit A. Dating of the associated charcoal fragments has 

shown an age of ~ 2300 years BP for this unit. According to King et al. (in press), the 

teeth are clearly of recent modern humans and belong to a minimum of three 

individuals: a five year-old child, a juvenile aged about eleven years old and an 

adolescent aged about fifteen years old. These finds were also associated with ceramics 

and other modern artefacts. 

6.2. Faunal remains 

6.2.1. Large mammal remains 

In comparison to other archaeological material, faunal remains were quantitatively the 

best represented finds at Azokh Cave both the past and present phases of excavation. 

According to the reports of previous excavations (Huseinov 1985, Lioubine 2002), most 

faunal remains were recovered from the upper layers (Layers VI to II) of the cave, while 

faunal remains in the lower layers (VII – X) were very scarce and poorly preserved. 

During the present excavations, faunal remains were recovered exclusively from the 

upper sedimentary sequence (Units V to I) and in particular from Units V and II as these 

were the most extensively excavated units of the sequence. 

According to recent studies by van der Made and colleagues (van der Made et al. in 

press), based on previously published information (Huseinov 1985, Lioubine 2002) and 

also on direct observation of material recovered in the past and present excavations 

(Table 6.1- full faunal list), large mammal fauna (particularly Ursus spelaeus) are 

present in almost all units of Azokh Cave. Carnivore remains (Canis aureus, Crocuta 
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crocuta, Lynx sp. Felis chaus, Panthera pardus etc.) are mainly from Unit V, although 

some felids (Panthera pardus) and canids (Vulpes vulpes, Canis lupus) are present also 

in Units III and II. Remains of bison (Bison schoetensacki, Bos / Bison) are from Units 

VI, V and II. Other ungulates, such as Cervus elaphus, Capra aegagrus, are well-

evidenced in almost all units. Rhino (Stephanorhinus hemitoechus, Stephanorhinus 

kirchbergensis) and different species of horse (Equus hydruntinus, Equus ferus) are 

characteristic for Units VI, V and III. Most of these species are common in western 

Eurasia and tend to be typical of closed environments; however some species (e.g. 

Caprinae) are also found in rocky and arid environments. In all units there are taxa 

typical of interglacial environments (e.g., Stephanorhinus kirchbergensis, Sus scrofa, 

Dama) suggesting temperate conditions. Based on the evolutionary levels of various 

species, the age for Units VI – IV is calculated to be around 300 Kyr with the overlying 

Units III and II being younger. Unit I has evidence of domestic animals (Sus scrofa, 

Equus asinus, Equus caballus, Capra hircus) and is considered to be of Holocene age 

(van der Made et al. in press). 

Recent taphonomic studies of faunal remains carried out by Marín-Monfort and 

colleagues (Marín-Monfort et al. in press) indicate that faunal remains recovered from 

Unit III and from the upper part of Unit V consist mainly of low meat and low marrow-

bearing elements, including fibulae, hand and foot bones. Many bones are complete and 

some show cut-marks. Unit II contains large, marrow-rich limb bones of cave bear. 

Some of these bones show signs of human activity (i.e. carcass selection, cut-marks, and 

skin removal), although the presence of large unbroken bones is also evident. The 

sparse and incomplete character of small and medium sized animal skeletons indicates 

the unusual character of carcass selection and subsequent manipulation (Marín-Monfort 

et al. in press). 
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Specimens/Units VI V/Vb Va III II I 

Vulpes vulpes  x 

   

x 

 Canis lupus 

 

cf 

  

x 

 Canis aureus 

 

x 

    Meles meles 

 

x x 

   Martes cf. foina 

 

x 

    Crocuta crocuta 

 

x 

    Lynx sp. 

 

x 

    Felis chaus 

 

x 

    Panthera pardus 

 

x 

 

x x 

 Ursus spelaeus x x x x x 

 Ursus sp. 

(U.thibetanus?/U.arctos?) x 

   

x 

 Equus hydruntinus x x 

 

x 

  Equus asinus 

     

cf 

Equus ferus x x 

    Equus caballus 

     

cf 

Stephanorhinus hemitoechus x x ? x 

  Stephanorhinus kirchbergensis x x ? 

   Sus scrofa x x 

 

x x 

 Sus scrofa – domestic 

     

x 

Capreolus pygargus 

 

x 

 

x x 

 Dama aff. peloponesiaca x x ? 

   Dama sp. (Dama mesopotamica?) 

 

x 

  Dama sp. (Dama dama?) 

   

x x 

Megaloceros solihacus x 

    Cervus elaphus x x x x x x 

Bison schoetensacki x x 

 

cf 

  Bos / Bison 

    

x 

 Ovis ammon 

 

x 

 

x 

 

x 

Capra aegagrus 

 

x x x x 

 Capra hircus 

     

cf 

Saiga tatarica   x     x   

Table  6.1 - Taxonomic identification of Azokh Cave faunal remains based on the material 

recovered during the previous and present excavations (van der Made et al. in press). 

 

6.2.2. Small vertebrate remains 

Azokh Cave has also provided rich and diverse small mammal fauna. A large variety (at 

least 24 taxa) of insectivore (Sorex minutus group, Sorex araneus group, Crocidura 

spp., Soricidae gen. et sp. indet., Talpa sp.), rodents (Microtus arvalis/socialis, Microtus 

(Terricola) spp., Meriones spp., Apodemus spp., Rattus sp., Mus cf. Macedonicus, 

Indeterminate vole, Ellobius sp., Cricetulus migratorius, Mesocricetus sp., Marmota 
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sp., Spermophilus sp., Allocricetus sp., Indeterminate hamster, Clethrionomys glareolus, 

Chionomys nivalis, Chionomys gud, Allactaga spp.) and lagomorphs (Ochotona spp., 

Lepus sp., Indeterminate lagomorph) was recovered throughout the whole upper 

sedimentary sequence (Units V – I). The arvicoline rodents are the most abundant 

(Parfitt in press). There is a large variety of bats (Rhinolophus ferrumequinum, 

Rhinolophus mehelyi, Myotis blythii, Myotis nattereri/schaubi, Plecotus 

auritus/macrobullaris, Barbastella barbastellus, Pipistrellus nathusii, Miniopterus 

schreibersii) (Sevilla in press), amphibians (Pseudepidalea viridis, Pelobates cf. 

syriacus, Ranidae/Hylidae indet.) and reptiles (Agamidae indet., Pseudopus apodus, 

Lacerta sp., Ophisops elegans, Eryx jaculus, cf. Coronella austriaca, cf. Elaphe sp., cf. 

“Coluber” sp., “Colubrinae” indet., Vipera sp.) were recovered from all archaeological 

units of Azokh 1 (Blain in press). Some, e.g., V. berus complex and the smooth snakes 

cf. Coronella austriaca, are unique to the region and indicate a chronology of almost 

200 Kyr.   

The study of small vertebrate remains reveals characteristics indicating mainly arid 

environments with a few specimens towards the top of the sedimentary sequence that 

are representative of mountainous regions and deciduous woodland. Most specimens 

point to warm and dry conditions throughout the sequence (Blain ibid, Parfitt ibid, 

Sevilla ibid). Current taphonomic studies (Andrews et al. in press) indicate different 

birds (e.g. barn owls, eagle owls) may have been responsible for the accumulation of 

most of the micro-mammalian fauna in the cave, and that these were probably hunted 

over the open (steppe) areas not far from the cave.  

6.3. Charcoal remains 

No hearths or other constructed features were identified during the excavations, 

although many dispersed charcoals were recovered in all units, but more so in Unit V 

and II. Recent studies of charcoal remains (Allué in press) identified up to nine taxa of 

which, Prunus was the most abundant representing 80% of the Unit II record. Other 

taxa identified such as Acer, Maloideae and Quercus sp. deciduous, together with some 

other trees and shrubs, all represent mild and humid environmental conditions. 

According to Allué (ibid), most taxa were probably available in areas nearby the cave 

and the collection of the most available and abundant species for firewood may have 
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contributed to the formation of the charcoal record. The charcoal recovered in the 

archaeological units may be the remains of firewood used by early hominins at the cave.  

6.4. Other remains 

Two complete and undamaged coprolites were recovered from Unit II during the 

present excavations. Although the taphonomic and taxonomic analysis results were 

controversial and no final definitions were possible, the possibility that these are 

coprolites of cave bear or hyena has not been discarded. More samples and further 

studies are needed to confirm or reject this theory (Andrews et al. in press). 

The study of pollen and phytoliths is still in progress. However initial studies indicate 

the scarcity of pollen in the archaeological sediments of Azokh 1 because of oxidation 

processes and also the distance of these sediments from the cave entrance. However, 

study of the two coprolites recovered in Unit II has yielded some information on pollen 

and more so on phytoliths. In particular, various silica short cell phytolith types were 

identified indicating a temperate C3-grass / steppe vegetation type. Other phytoliths 

derived possibly from local woodland were recorded too (Scott et al. in press). 

6.5. Summary 

The study of non-lithic remains of the cave shows that: 

1. The hominin remains found in three different entrances of Azokh cave during the 

earlier and present phases of excavation indicate that the cave had been inhabited by 

three different species of hominin – Homo heidelbergensis, Homo neanderthalensis and 

Homo sapiens. 

2. Azokh Cave has provided a large and diverse fauna. Cave bear (Ursus spelaeus) and 

a great range of bats are the most abundant macro- and micro- mammals accompanied 

by variety of cervids, bovids, felids, canids, as well as tortoise, lagomorphs, rodents, 

reptiles and amphibians. Many bones are complete and some show signs of human 

activity. While the large mammal fauna is typical of closed environments and is 

dominated by woodland species, the small mammal fauna indicates mainly arid 

environments with warm and dry conditions. 



        6.Summary of results of recent excavations 

64 
 

3. The study of charcoals indicates the dominance of plum trees in the area surrounding 

the cave with the presence also of other trees and shrubs representing semi-open 

landscape and mild and humid environmental conditions. 

4. Coprolite remains have been recovered and studied. However, their origin and 

taxonomic and taphonomic formation could not be determined. Pollen is scarce in the 

sediments of the upper sedimentary sequence. However, various types of phytoliths 

were identified indicating a temperate C3-grass / steppe vegetation type. 
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Chapter 7. Raw Material Study  

7.1. Methodology of raw material study 

A raw material study [RMS] forms an important part of lithic studies, as it provides 

essential information about raw material variability and lithologies used for stone tool 

manufacture, and offers much broader, but equally valuable information about the 

techno-economic, behavioural, and cognitive patterns of early hominins. 

Macro- and microscopic investigations of the raw materials used for the production of 

Azokh Cave lithic assemblages is described in detail below. The possible provenance of 

the raw materials concerned is also considered. However, as a raw materials study 

(RMS) was not the principal objective of this PhD, a full geological characterisation of 

each lithology was not undertaken (i.e. thin sections, detailed compositional analyses). 

Instead, a general characterisation of raw materials from an archaeological perspective 

(e.g. colour, texture, quality etc.) was conducted.  

7.1.1. Methodology for RMS: Material and methods for the geological survey in the 

vicinity of Azokh Cave 

There is no proper or reliable information about the previous (i.e. Soviet era) geological 

studies of raw materials in the Nagorno Karabagh region in general and the area of 

Azokh Cave in particular, although some Artsakh State University professors indicate 

the presence of geological base-maps of the region in the main library and at the 

University. These were, unfortunately, burned during the war between Armenia and 

Azerbaijan (1991 – 94).  

At the time of writing, active geological investigations in Nagorno Karabagh (in 

particular in the northern regions) are being conducted by “Base Metals” Closed Joint- 

Stock Company to find sources of copper and gold minerals in the area. In 2013 a 

geological laboratory was established in Shoushi town to carry out continuous surveys 

in the search for industrial minerals, and also to create geological maps with all 

potential rock and mineral sources. However, when this PhD research began, no proper 

geological base-maps were available and there was no information about previous 

geological studies in the Hadrout region (where Azokh Cave is located) or the Azokh 

Cave area. Therefore, it was, necessary to begin a preliminary survey in the immediate 

vicinity of the cave, to document outcrops of potential raw materials, to make a database 
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and a reference collection of rocks that would facilitate general macroscopic 

comparisons with the archaeological material and present possible sources of raw 

materials for the archaeological lithic assemblages of the cave. It is clear that this type 

of study needs to be continued in greater detail and geological and compositional 

analyses should be done in order to confirm exact sources for each raw material type 

used by the inhabitants of Azokh Cave. 

As an introduction to this chapter, published literature concerning the geology and 

formation of the Caucasus in general, and the Southern (or Lesser) Caucasus in 

particular, is reviewed (among others Dilek et al. 2010, Adamia et al. 2011, Eppelbaum 

and Khesin 2012) in order to understand questions relating to the geological history of 

the region, and to help place the results of the RMS within a broad geological context. 

The survey of raw material sources was carried out in parallel with the Azokh Cave 

excavations during the 2011, 2012 and 2013 field seasons (totalling ten days of survey). 

The initial stages covered areas North, South, East and West of the Azokh 1 entrance, 

and the Ishkhanaget River Valley (Figure 7.1) which were within a radius of 

approximately 0 to 4 km from the cave.  

 

Figure 7.1 – Raw material survey area (Google Earth satellite map) showing the Azokh 1 cave 

entrance. Directions of survey from the cave entrance are indicated by dashed lines. 
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Each day a new pathway was taken and surveyed. A Global Positioning System [GPS] 

was used to take coordinates of each raw material source and to make a map of survey 

areas. The UTM datum of GPS used for the region was WSG84. Raw material sources 

were sampled using a geological hammer, and a hand-lens and pocket geological grain-

size scale was used for quick “in-field” characterisation of raw material types (Figure 

7.2). GPS data was imported onto the only currently available geological map of 

Nagorno Karabagh (scale 1:750 000, Vardanyan 2009, p. 16) to create a survey map 

with all the points of raw material outcrops. To do this, the map of Nagorno Karabagh 

was first digitalised and georeferenced using MiraMon (Pons, 1997 - 2012) Geographic 

Information Systems (GIS) and Remote Sensing software.  

 

Figure 7.2 – Materials used during the raw material survey: a) GPS; b) geological hammer; c) 

pocket grain size scale, and d) hand-lens (10x). 

All potential rock sources encountered in the survey pathways were registered on the 

GPS, photographed and sampled. Sampled rock types were kept separately in zip-lock 

bags with corresponding labelling. Although all information about each source and raw 

material sample was registered on the GPS, when labelling the samples additional 

information on the place of origin was included (e.g. Ishkahanaget River, Azokh 

Village, Drakhtik village etc.) using the name place abbreviation and number of the 

block or nodule sampled from these sources: e.g. Dtf – S1 (Dtf = Drakhtik flint (flint 

originating from Drakhtik village), S1 = sample number 1). 

Later, when flakes or fragments were removed from these samples for macro- or 

microscopic studies they were given an additional number (01, 02, 03, e.g. Ishbas – S1 

– 01) so that each was clearly defined and characterised. 

7.1.2. Methodology for RMS: Materials and methods for macro- and microscopic 

studies of sampled raw materials 

Macroscopic comparison of raw materials sampled with those present in the 

archaeological assemblages was carried out in the laboratory using mainly 
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macroscopically visible characteristics. The bulk of both the archaeological and 

sampled raw materials were sedimentary in composition, which, due to time and 

budgetary constraints, made it difficult to plan a detailed microscopic study for all 

samples collected. Therefore, lithological comparisons were made based mainly on 

macroscopic characteristics such as: 

 Colour (visual colour of rocks) 

 Texture (feel of stone under the fingers, e.g. smooth, rough) 

 Presence of cortex (present, absent, degree of rounding) 

 Presence of fissures and impurities (geodes, oxides etc.) 

 Type of fracture produced (conchoidal, irregular, etc.).  

This essentially visual comparison was carried out using natural daylight between 9am 

and 3pm. The sampled raw materials and the archaeological materials were placed on 

the table and sorted into raw material groups [RMG] and raw material units [RMU] (see 

explanation for RMG and RMU in section 7.1.3). Groups were compared using the 

above criteria and materials of particular RMU or RMG sharing similar colours were 

noted. In addition, those with similar textural or granular characteristics, impurities or 

cortical structures were identified. An optical light microscope was used for specific 

cases (e.g. when a fossil or a specific crystal was evident). 

Some basalt and obsidian samples were subjected to more detailed microscopic 

characterisation and chemical compositional analysis. Only basalt and obsidian pieces 

were chosen for this study as there are fewer of them in the archaeological assemblage 

which made it easier and faster to complete such an analysis, rather than on chert or 

flint. Some archaeological basalt samples had an important degree of post-depositional 

alteration with clear patina and concretion which hindered comparison of visual colour 

or texture. Thus, micro-analysis of better preserved areas of these altered samples aided 

recognition of these rocks. 

Microscopic analysis of basalt samples was undertaken using an FEI Quanta 600 SEM 

using INCA suite version 4.06 software (Oxford Analytical Instruments). This 

equipment has low vacuum observation and analysis capabilities (i.e. there is no need 
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for gold coating of samples as is the case with high vacuum observations). In the case of 

basalt and other calcium carbonate-rich samples this is an important issue as the nitro – 

hydrochloric acid solution needed for the subsequent removal of the gold layer, can 

easily destroy any carbonate present. Both Large Field [LTD] and Backscattered [Dual 

BSD] electron detectors were used. While LTD is good to provide a clear idea about the 

texture of the sample, the Dual BSD is the best option to understand surface and 

compositional differences present (depending on the chemical composition of the 

sample and the atomic weight of elements in the Mendeleev table, such differences are 

evidenced by darker or lighter colours in Dual BSD images, and therefore more easily 

identified and analysed). Chemical compositional analysis was undertaken using 

energy-dispersive X-ray [EDX] in association with the INCA suite. EDX characterises 

X-rays by energy; the key components of the system are a semiconductor detector that 

generates a charge pulse proportional to the energy of an incident X-ray photon, 

processing electronics, a multichannel analyser and a computer to control acquisition, 

processing and display (Heath 2005, p. 118). 

Conditions during the chemical compositional analysis were the same for all samples 

and for all points under the micro-probe, thus reducing the possibility of differently 

applied conditions causing variations between samples. Conditions were the following: 

 Working distance (i.e. Z-axis between the sample and detectors): 10 to 11 mm; 

this distance slightly reduces the field of vision, however, it is the best distance 

when using the microprobe for chemical composition. 

 Spot size (i.e. for a better count of electron beams and therefore for better 

resolution of images): always equal to 5.6; the lower the spot size the better the 

image resolution.  

 Magnification (i.e. alignment and focus of image): 1000x on the computer‟s full 

screen. 

 Size of studied area (i.e. area analysed by detectors. Size was always: width = 

303 µm, height = 264 µm. This field of view was obtained under a magnification 

of 1000x on the computer‟s full screen). 

 Energy voltage (i.e. beam energy setup): 20 kv 
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 Analyst‟s live-time (i.e. micro-probe for each point in each sample): 1 minute 

All the results of chemical composition elements were quantitatively normalised to 100 

(i.e. sum of percentages of atomic weights of the artefact‟s compositional elements 

totalled 100%) (Table 7.1).  

Equipment used FEI Quanta 600 SEM 

Detectors Large Field detector (LFD)  

 

Back-scattered electron  detector (DualBSD) 

  EDX system Link Analytical Oxford 

Software INCA Oxford Analytical Instruments 

  

The microanalysis suite issue 16 - INCA suit 

version 4.06 

Beam energy set up 

 

20 kv 

 

Working distance 

 

10 - 11 mm 

 

Spot size 

 

5.6 

 

Magnification (full screen) 

 

1000x 

 

Analyst live time 

 

1 minute 

 

Quantitative normalisation of chemical composition 

results 

 

100 

 

 

Size of analysed area 

 

width = 303 µm, height = 264 µm 

 

Resolution of captured images 1024 x 943 pixels 

Table 7.1 – Equipment, detectors, software and conditions used for the chemical compositional 

analysis of basalt samples.  

Small flakes were detached from basalt blocks recovered during the survey (2 – 3 small 

flakes per basalt sample varying in size between 2 and 4 cm). Each flake was kept 

separately in a zip-loc bag and labelled individually. Generally, the flakes were obtained 

as fresh specimens immediately prior to placing them for microscopic observation in 

order to minimise dirt or dust contamination. Before microscopic observation, samples 

were washed for 2 minutes in a 99% pure acetone bath using an ultrasonic machine to 

remove any knapping dust, finger grease or modern residues remaining. General criteria 

were established for the microscopic study of these samples, in particular, 3 to 5 

different points for each flake were selected for analysis. This was done to obtain 

various chemical composition results from the same piece as, depending on the area, a 

sample may have quantitatively and compositionally different results (e.g. areas that are 

richer in iron or aluminium, or areas with titanium or sulphur crystals etc.). By using 
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various results from the same flake-sample, the maximum, minimum and mean values 

of the atomic weight (in %) for each element present in the sample were calculated 

using statistical formulas provided in Excel (Microsoft Excel 2007).  

The same methodology was applied to the microscopic and chemical compositional 

analyses of different obsidian samples produced from different sources, and to the 

archaeological basalt and obsidian artefacts.   

In terms of analysis of the archaeological artefacts, the only difference in approach was 

that the freshest areas of the samples (e.g. areas with modern breakages, scratches etc.) 

were chosen for analysis to avoid compromising results because of the presence of 

sediment or other concreted particles on the surface of these artefacts. These areas were 

cleaned in a pure acetone bath with ultrasonic machine, again 3 to 4 points were marked 

in these fresh areas, followed by the methodology outlined above. 

7.1.3. Methodology for RMS: Materials and methods for studying the raw materials of 

Azokh Cave lithic assemblages 

Macro- and microscopic features of raw materials were taken into account. While 

macroscopic the first techniques allow description of macroscopically visible features 

(i.e. features visible with the naked eye), and in some senses, is faster and a more 

comfortable method to use, microscopic techniques are primarily based on features 

visible only under a microscope, which is more time-consuming but necessary to obtain 

clear characterisation of the rock under study. For an exact definition of raw materials 

and their origin, other techniques are needed such as petrographic studies using thin 

sections, chemical compositional analysis etc., that, although in most cases are 

destructive methods (i.e. the sample has to be pulverised), are the accepted techniques 

for an exact description of a rock. 

Before being subjected to detailed macro – and microscopic studies, all archaeological 

materials were individually cleaned in an ultrasound cleaning bath with a 2% solution of 

buffered soap (Derquim) for 10 to 20 minutes, to remove sediment and dirt accumulated 

during burial and afterwards. 

A Zeiss Axio Scope A1 optical light microscope was primarily used for microscopic 

studies of archaeological materials (Objectives: EC epiplan 5x HD, EC epiplan 10x HD, 
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LD epiplan 20x HD and LD epiplan 50x HD; Magnification range: 50x – 500x; 

Illuminations used: Differential interference contrast (DIC) or Nomarsky and Bright 

field (BF); Camera: Leica DFC320) and a digital PCE – MM200 USB microscope 

Magnification: 10x – 200x; Lens: High precision microscope lens; Image sensor: 2.0 

Mega pixels) . At times advantage was taken of SEM JEOL 6400 and FEI Quanta 600 

SEM equipment. 

For the study of raw materials present in the lithic assemblages of Azokh Cave a 

database was created based on the criteria established by several studies such as those 

by Luedtke (1992), Tucker (2001), Busch (2003), Mangado Llach (2004), Bucher and 

Grapes (2011) (Table 7.2).  

Type and name of rock were identified from patterns and features taken into account in 

the study of raw materials. 

Type of rock refers to its origin, e.g. sedimentary, metamorphic or igneous. As 

indicated by Busch 2003, Pozo Rodríguez et al. 2004, Mangado Llach 2004, 

sedimentary are rocks formed through compression or hardening of fragments of plants, 

animals or pre-existing rocks. Precipitation of aggregates of water crystals also form 

sedimentary rocks (e.g. rock salt is formed when ocean water evaporates). Metamorphic 

are rock types that because of certain conditions (e.g. intense heat, pressure, action of 

hot fluids) are transformed from one rock-type into another. Finally, igneous rocks are 

formed from magma and cooling of lava to a solid form forming a glass or mass. Once 

the origin of the rock as sedimentary, metamorphic or igneous had been determined, its 

generic name was defined, i.e. chert, flint, basalt, obsidian, jasper, limestone, sandstone, 

agate etc. Short definitions for each rock-type present in the lithic assemblages of 

Azokh Cave are presented below. 

Without discussing debates by geologists about terminology, similarities and 

differences of chert and flint, here the term chert is used for the siliceous material 

originating from the karstic formation of Azokh Cave which is generally a light to 

medium dark grey colour and of poor quality (Figure 7.3). Thus, this particular use of 

the term „chert‟ differentiates siliceous material originating from the Cave itself from 

that proceeding from elsewhere.  
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Figure 7.3 – Examples of cave chert present in the lithic assemblages of Azokh Cave. Images 

are taken using a digital USB microscope at 50x & 100x magnifications. 

Other siliceous materials originating from elsewhere, which generally are of different 

colours, textures and of better quality in comparison to what is called chert in this study, 

are named as flint and jasper. In the geological literature flint is defined as a nodular 

material available in Cretaceous chalk formations, which according to British 

geologists, is usually dark in colour and of good quality (Luedtke 1992, Tucker 2001) 

(Figure 7.4).  

 

Figure 7.4 – Examples of flint present in the lithic assemblages of Azokh Cave. Images are 

made using a digital USB microscope at 50x & 100x magnifications. 
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Jasper is a red variety of siliceous rock its colour due to finely disseminated hematite 

(Figure 7.5). This siliceous material is interbedded with iron minerals to form jaspilite 

in some Precambrian iron-formations (Tucker 2001).  

 

Figure 7.5 – Examples of jasper present in the lithic assemblages of Azokh Cave. Images are 

taken using a digital USB microscope at 50x & 100x magnifications. 

Limestone is present in sedimentary rocks. Limestone is composed mainly of calcium 

carbonate or calcite. The most common sources of this calcium carbonate are the shells 

of marine organisms. Usually limestone is white but because of impurities such as iron 

oxides etc. it can also be brown, yellow or red (Figure 7.6).  

 

Figure 7.6 – Examples of limestone (a) and silicified limestone (b & c) present in the lithic 

assemblages of Azokh Cave. Images are taken using a digital USB microscope at 50x & 100x 

magnifications. 

Sandstone is composed of cemented sand-sized grains. It is typically made up mostly of 

quartz and/or feldspar (Figure 7.7). Silica, calcite and iron oxides are the most common 

cementing minerals for this rock (Busch 2003).  

 

Figure 7.7 – Examples of sandstone present in the lithic assemblages of Azokh Cave. Images 

are taken using a digital USB microscope at 30x and 100x magnifications 
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Other sedimentary rocks present in Azokh Cave lithic assemblages are chalcedony, 

agate and silopal (Figure 7.8). Chalcedony is a form of quartz. Its crystals are very 

small, only visible through a microscope. Usually chalcedony is white, grey, blue and 

brown, although because of impurities it can be other colours. Agate is the 

cryptocrystalline variety of quartz and a sub-variety of chalcedony (Tucker 2001). 

Generally, opal is poorly crystalline to amorphous silica consisting of minerals with a 

variable water content. Common opal is usually colourless or white, but can also be 

gray, brown, yellow or red because of impurities. Silopal is the same mineral but with 

higher percentages of silica in its composition. 

 

Figure 7.8 – Examples of chalcedony (a), agate (b) and silopal (c) present in the lithic 

assemblages of Azokh Cave site. Images are taken using a digital USB microscope at 30x, 50x 

& 100x magnifications. 

The igneous rocks present in the studied assemblages are basalt, obsidian, andesite and 

gabbro (Figure 7.9). Basalt is an igneous rock of dark colours (e.g. dark grey, dark 

green, black, brown, reddish) originating from volcanic lava. It is composed of silica 

and ferromagnesian mineral crystals. These crystals generally are pyroxene, but also 

include olivine or magnetite. Obsidian is an extrusive igneous rock mainly black in 

colour, although it can be red, a mixture of red and black, dark gray and greenish. It is 

dense volcanic glass, usually composed of rhyolite, rich in iron and magnesium. 

Obsidian is formed during the rapid cooling of lava. Andesite is an igneous rock, 

usually medium to dark grey in colour. It has plagioclase feldspar and pyroxene mineral 

crystals. Gabbro is a dark-coloured igneous rock formed during the magma cooling 

process and composed of ferromagnesian and pyroxene plagioclase mineral crystals.  
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Figure 7.9 – Igneous rocks present in the lithic assemblages of Azokh Cave: a) different types 

of basalt; b) andesite; c) gabbro, and c) obsidian. Images are taken using a digital USB 

microscope at 100x magnification. 

These were the general terms used for rocks in this study, but depending on different 

lithological characteristics of the raw materials (e.g. colour, texture, structure etc.) 

different raw material units (RMU) and raw material groups (RMG) were distinguished. 

RMU is defined as the assemblage of lithic artefacts which are related to each other 

because of their presumed relevance from one unique raw material mass (e.g. a single 

block, nodule etc) in the past (Roebroeks 1988, Adler et al. 2003, Vaquero 2008, 

Machado et al. 2011, 2013). Such grouping allows identification of different raw 

material blanks transported to the site (in unworked or preformed stages), to detect 

knapping, use and discard processes of lithic artefacts, to recognise exploitation 

methods used, and the degree of fragmentation of the operative chain. The main criteria 

for RMU studies is the study of macroscopically visible physical characteristics of the 

raw material such as cortex, presence of geodes, clasts, halos, texture, opacity, and 

chromatic characteristics (Vaquero 2008). However, such study is difficult to apply to 

pieces that show signs of alteration (chemical, thermal), patina, or to small-sized pieces 
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as it becomes difficult to see distinguishing characteristics. When the raw materials of 

lithic artefacts show similarities but not enough to consider them as a RMU, these are 

included in a wider category which represents another level of approximation and is 

named as raw material group (RMG). For example in the Azokh Cave lithic 

assemblages, there is a generic raw material type present, which is flint, but within this 

type there are different RMGs, for example, jaspoid flint, grey flint with white dots, 

white flint, gray/orange flint etc. In the case of closer similarities between some rocks 

within RMGs these rocks may also form a RMU. Such differentiation within raw 

materials was helpful in the study of the operative chain, refitting, spatial distribution, 

and archaeostratigraphic issues. However, as there were many RMGs in the 

assemblages studied, the generic terms of raw materials (e.g. flint, basalt, obsidian etc.) 

were used for general techno-typological characterisation in order not to cause 

confusion and have numerous RMG and RMU tables. 

Once the rock type, its name and corresponding RMG or RMU were defined, the 

following macro – and microscopic features were analysed: 

1. Colour: three aspects were taken into account here;  

 Visual colour 

 Munsell colour, and  

 Colour distribution. 

Visual colour: description of colour as seen by eye, for example, gray, white, black, 

brown, black and brown mix, orange and gray mix etc. 

Munsell colour: The definition of rock colour using a colour chart. Here we used the 

Munsell rock colour book (2013) with genuine Munsell
® 

colour chips. The colour 

description by Munsell colour chips is based on three separate characters such as hue, 

value and chroma, which together define the formula of colours. Colour determination 

depends on factors, such as light and condition (dry or humid) of the sample at the 

moment of analysis. To establish a standard for observation of the characteristics of 

each sample, dry samples were always used and analysis was undertaken using the 

natural day light between 9 am and 3 pm.    
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Colour distribution: There are different colour distribution types in the lithic 

assemblages studied (Figure 7.10): 

Plain – colour is distributed uniformly on the whole surface of sample. This type is 

considered as the reference for samples with just with one colour.    

Dotted –together with the main colour, there is an important presence of other colours, 

generally of small dimensions and rounded morphology distributed over the surface of 

the sample giving it a dotted aspect.          

Banded –different colour or colorimetric gammas are present that appear in regular 

lines. To differentiate this type of colour distribution, at least two colours or gammas of 

the same colour are needed. 

Irregular - having different colours. One colour predominates but the quantity of 

inclusions causes colour distribution in aleatory zones which present an irregular 

appearance.       

 

Figure 7.10 – Raw material colour distribution types present in the lithic assemblages of Azokh 

Cave: a) plain; b) dotted; c) banded, and d) irregular. The images are taken using a digital USB 

microscope at x50 and x100 magnifications. 

2. Patina presence - Sometimes it is difficult to see the real colour of the rock because 

some chemical or other processes produce different kinds of alterations (fully described 
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in the methodology of PDSM studies). In the analysis of raw material the presence of 

patina, its degree of development, and if possible its colour were noted. There are 4 

categories to describe the presence of patina (Figure 7.11):  no patina (np) –the artefact 

is fresh; partial patina (pp) – <35% of the surface is affected by patina; medium patina 

(mp) – 35 - 50% of surface is patinated; total patina (tp) –100% is affected. 

 

Figure 7.11 – Variables for presence of patina: a) no patina; b) partial patina; c) medium patina; 

and d) total patina 

The colour of patina is defined in order to differentiate types of patina and understand 

whether it is the result of natural, chemical or other processes. Munsell
® 

colour chips 

(2013) are used for colour description. 

3. Raw material appearance: Description of raw material appearance included the 

following characteristics: 

 Fabric 

 Lustre 

 Type of lustre 

 Transparency 

 Feel, and 

 Grain size  

Fabric is an important part of raw material analysis as it allows the structure of material 

to be defined using the following variables (Figure 7.12): homogenous – composed of 

similar or identical parts or elements, uniform nature; non – homogenous or 

heterogeneous – composed of unrelated or differing parts or elements, non-uniform 

nature; indeterminate – different alterations make it difficult to see the structure of raw 

material. 
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Figure 7.12 – Homogenous (left) and heterogeneous (right) appearance of fabric 

Lustre is the natural radiance or brilliance of raw material. Three categories were 

established: dull - the rock does not have any kind of natural brilliance; medium – there 

is evident brilliance; shiny – when the rock is absolutely radiating, for example, 

obsidian. Four different types of lustre were distinguished: silky – the lustre is soft; 

greasy – lustre feels as though it is coated or soiled with grease; pearly – the lustre is as 

shiny and brilliant as a pearl; waxy – because of its appearance or texture, lustre seems 

to resemble wax (Figure 7.13).  

 

Figure 7.13 – Types of lustre applied in the raw material analysis. 

Transparency: Four basic types were differentiated (Figure 7.14). Transparent – 

capable of transmitting light so that objects or images can be seen as if there were no 

intervening material; translucent – transmitting light but causing sufficient diffusion to 

prevent perception of distinct images; dark transparent – the edges of a material are 

translucent and the rest is opaque; opaque – impenetrable by light, neither transparent 

nor translucent (Mangado Llach 2004). 
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Figure 7.14 – Rock transparency; variables used in the raw material study 

Grain size: This is generally based on microscopic analysis. No detailed microscopic 

analysis was undertaken or special micro-measurements taken for grain size description; 

however, general macroscopic (through touch and feel) and some microscopic 

observations (only for some rock types, e.g. basalt) were carried out and the following 

variables were distinguished (Figure 7.15): fine – crystals are too small to see 

macroscopically and the rock is quite smooth to touch. Microscopically, grain size 

varies between 0.003 – 0.06 mm (e.g. jaspoid flint, some orange flints or obsidian in the 

assemblages studied); medium – one can feel the crystals and see them microscopically 

but they are still not big (e.g. some chert, flint and basalt examples). Microscopically, 

size varies between 0.06 – 2mm; coarse – one can feel the grains and see large grains 

macroscopically (e.g. basalt andesite, gabbro and some siliceous materials). Grain size 

is larger than 2mm. Two other grain category sizes were distinguished: fine to coarse 

and medium to coarse. Fine to coarse - having both fine grained and coarse grained 

areas within the same rock. Medium to coarse having medium and coarse grained areas 

within the same rock (e.g. some cherts, limestone, basalt). 

 

Figure 7.15 – Variables for grain size. 

The feel of the rock is related to grain size. Variables are (Figure 7.16): very smooth – 

the surface is completely free from irregularities and roughness (e.g. obsidian) so that 

nothing obstructs finger movement across it; smooth – the surface is free from general 

roughness but has a few irregularities (e.g. some flint) that may occasionally be felt by 

finger movement; rough – the surface is coarse to the touch (e.g. some volcanic rocks); 

very rough –  the surface is covered with irregularities (e.g. gabbro, andesite) and 

uneven to the touch .  
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Figure 7.16 – Feel of the rock; SEM images made at x50 and x100 magnifications: a) very 

smooth; b) smooth; c) rough, and d) very rough 

These were general characteristics for all raw material types. In addition particular 

characteristics for sedimentary and igneous rocks were analysed.  

For sedimentary rocks the following categories were analysed:  

 Rock composition 

 Texture  

 Specific name of the rock 

Composition - description of the kind and abundance of grains of which the rock is 

composed. In this sense they are divided into rocks of biochemical, chemical and 

detrital composition (Busch 2003, Pozo Rodríguez et al. 2004). Biochemical are 

sedimentary rocks composed of organic material, such as the remains of shells, fossil 

shells, plant fragments, microfossils, and carbon (e.g. calcarenite, micrite, chalk, peat, 

bituminous coal, calcirudite); chemical are sedimentary rocks composed mainly of 

precipitated mineral crystals from aqueous solutions; gypsum, halite, hematite, limonite, 

calcite, dolomite, and microcrystalline varieties of quartz are minerals commonly 

formed in this way. Sedimentary rocks of chemical origin include travertine, oolitic 

limestone, dolostone, chert, rock salt, rock gypsum and ironstone. Detrital are 

sedimentary rocks composed mainly of detrital grains (i.e. worn rock fragments and 

mineral grains that have been weathered and transported from their sources); broken 

pieces of quartz (clasts), feldspars, micas, and clay minerals are the most common 

detrital minerals. Different kinds of mudstones (e.g. siltstone, claystone, shale), 

sandstones (quartz sandstone, arkose, greywacke) as well as conglomerates and breccias 

are common sedimentary rocks of detrital origin.  
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Texture - description of carbonate sedimentary rocks according to whether they are 

grain-supported or matrix-supported. Six different texture types were distinguished: 

mudstone (<10% grains) and wackestone (>10% grains) are matrix-supported, 

packstone (grain-supported), grainstone (absence of matrix; grain-supported), 

boundstone (original components bounded together), and crystalline carbonate 

(depositional texture is unrecognisable) (Busch 2003) (Figure 7.17). 

 

Figure 7.17 – Durham‟s (1962) classification for carbonates adapted from Pozo Rodríguez et al. 

(2004) and applied here to sedimentary rocks. 

Specific name of sedimentary rocks (e.g. chert, limestone, sandstone etc.) was decided 

on the basis of the above characteristics. 

For igneous rocks the following categories were analysed (Figure 7.18): 

 Origin of rock 

 Rock texture 

 Mineral composition 

 Colour index  

 Specific name of rock 

Origin of rock: Two variables were distinguished intrusive and extrusive origins. 

Intrusive igneous rocks are formed by the cooling of intrusions (i.e. body of magma, 

which pushes its way into Earth‟s crust), e.g. granite, syenite, diorite, gabbro etc. 

Extrusive igneous rocks are formed at the earth‟s surface by violent ejection and 

extrusion onto the surface through e.g. rhyolite, andesite, basalt, obsidian, etc. 

Texture of igneous rocks is description of the size, shape, arrangement of their 

constituent parts. Igneous rocks can be pegmatitic (>1 mm crystals), phaneritic (1 – 10 
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mm crystals), porphyritic (large and small crystals), aphanitic (<1 mm crystals), 

glassy (rocks formed during rapid cooling of lava), vesicular (meringue-like; with 

bubbles), and pyroclastic (particles emitted from volcanoes) (Busch 2003).   

Based on the darkness of the colour of igneous rock-forming minerals, igneous rocks 

are divided into two groups: felsic (composed of feldspars and other silica-rich minerals 

that are generally light in colour, such as quartz, plagioclase feldspar, potassium 

feldspar, and muscovite mica), and mafic (composed of magnesium and iron rich 

minerals, which are dark in colour, such as biotite mica, amphibole, pyroxene and 

olivine). Rocks in between felsic and mafic mineral groups form the intermediate 

group of igneous rocks. Intermediate igneous rocks have more light colours than dark 

(16 – 45% mafic minerals). The percentage (by volume) of mafic mineral crystals in the 

rock forms the colour index. It can be grey, white, pink, brown, black, dark grey, dark 

green, green etc. Identification of both, igneous rock-forming mineral types and their 

colour index helps to classify the origin of igneous rocks (Busch 2003). 

 

Figure 7.18 – Classification of igneous rocks based on their texture and colour index (adapted 

from Pozo Rodríguez et al. 2004 and Busch 2003) 

There were no metamorphic rocks present in the assemblages studied. 

Finally, the raw material study was concluded with the analysis of four further general 

characteristics for raw materials of different origins, such as: 

 Presence of fossils 

 Presence of internal fractures and fissures 

 Nodule format, and  
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 Workability of raw material 

The presence of fossils in the material is an important feature as it gives information 

about raw material formation and chronology.  Digital USB (PCE-MM200) and optical 

microscopes (Zeiss Axio Scope A1) were used to determine the presence of fossils. 

(Figure 7.19). When possible, the type of fossil, was also described (e.g. foraminifera, 

corals, etc.), as their description is also key for understanding the formation and 

chronology of the rocks. 

 

Figure 7.19 – Fossils evident in the raw materials of studied assemblages. The images were 

taken using a digital USB microscope at 50x, 100x and 150x magnifications 

Raw material fractures are natural internal fractures of raw materials such as diaclases 

(i.e. cracks formed in the rock caused by tangential efforts of Earth‟s surface), fissures 

(i.e. long narrow grooves or cracks) (Figure 7.20). 

 

Figure 7.20 – Natural fractures of raw materials: a) diaclases & b) fissures 

Nodule format included the following categories: cortex colour, cortex structure, cortex 

type, and cortex rolling. 
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Cortex colour was defined, using the Munsell
® 

colour chips; it provides important 

information about nodule formation and sources. Usually, colour of the cortex and that 

of the interior of the nodule are different, therefore description of the exterior colour and 

rock structure should make it easier to source the rock. 

Cortex structure is important to understand formation processes and transportation or 

movement processes affecting the original cortical nodules. Variables considered are as 

follows: very smooth (a surface without any irregularities), smooth (a surface without 

irregularities but the grains are not as fine as for very smooth), rough (a surface marked 

by irregularities), and very rough (in addition to irregularities the surface has many 

protuberances or ridges). 

Cortex type refers to the nature of cortex: calcareous (formed from or containing a high 

proportion of calcium carbonate), siliceous (containing a high proportion of silica), 

clayey (formed from clay minerals or containing a high proportion of them) or fluvial 

(related to water action) (Figure 7.21). 

 

Figure 7.21 – Cortex types: a) calcareous; b) siliceous; c) clayey; and d) fluvial 

Cortex rolling is one of the most important parameters which can help establish the 

possible transport of raw material from primary outcrop to secondary position. Four 

categories were established to define macroscopic parameters: Not rolled (nr) – with 

very angular edges; slightly rolled (sr) – with slightly rounded edges, without clear 

evidence of water induced transport; rolled (r) – with essentially a flat surface, in which 

case transport is possible but not intensive, and finally, polished (p) – with a very flat 

surface, often shiny and with impact traces which indicates very intensive transport 

(Figure 7.22). 
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Figure 7.22 – Types of cortex rolling: a) not rolled; b) slightly rolled; c) rolled, and d) polished 

Workability, refers to how good the raw material is for knapping as a result of its 

texture, structure, composition etc. Two categories were distinguished: type of fracture 

and rock workability. Three types of fracture were analysed (Figure 7.23): Conchoidal 

(shell-like fracture, typical for silica and quartz rich, fine grained rocks, e.g. flint, jasper, 

obsidian etc.) (Figure 7.23a), irregular (neither uniform nor symmetrical fracture with 

uneven shapes, typical for mainly coarse-grained rocks, e.g. some types of quartzite, 

types of basalt, granite etc.) (Figure 7.23b), laminated (forming superimposed layers as 

can happen for example in some types of sandstone, hornfels, at times also limestone 

etc.) (Figure 7.23c). Indeterminate are the fractures that because of different alterations, 

heavy concretion or other issues are difficult to determine and analyse. 

 

Figure 7.23 – Raw material fracture types: a) conchoidal fracture, b) irregular fracture, and c) 

laminated fracture. 

Rock workability was divided into four categories: bad (raw material is full of 

impurities and fissures making it of poor quality), medium (raw material has impurities, 

fissures but is not as poor in quality as that characterising the „bad‟ category), good (raw 

material is homogenous, smooth in texture with almost no fissures and impurities), and 

very good (raw material is of excellent quality, with no fissures, no impurities, geodes 

etc.). 
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General features Variables Sub-variables 

Type & name of the rock sedimentary chert, flint, jasper, sandstone, limestone, agate, etc. 

 

igneous basalt, andesite, obsidian, gabbro, etc. 

  metamorphic quartzite, schist, gneiss, hornfels, etc. 

Colour 

visual colour 

 

 

white, black, red, orange, orange &gray mix, red & brown 

mix, etc. 

 

 

Munsell colour 

 

 

N1 (black), N9 (white), 5YR 5/6 (Light brown), 10R 3/4 

(Dark reddish brown) etc. 

 

  colour distribution plain, dotted, banded & irregular 

Patina presence 

presence of patina 

 

np, pp, mp&tp 

 

  colour of patina white, gray, yellow, etc. 

Raw material appearance fabric homogenous, non-homogenous & indeterminate 

 

lustre dull, silky, greasy, pearly & waxy 

 

transparency transparent, translucent, dark transparent & opaque 

 

grain size 

 

fine, medium, coarse, f to c, m to c 

 

  feel v. smooth, smooth, rough & v. rough 

Characteristics for each rock type: 

Sedimentary rocks 

composition 

 

biochemical, chemical & detrital 

 

 

texture 

 

 

mudstone, wackestone, packstone, grainstone, 

boundstone& crystalline 

 

  
rock specific name 

 

 

 
breccia, limestone, arkose, siltstone, chert, etc. 

Characteristics for each rock type: 

Igneous rocks 

origin of rock 

 

intrusive & extrusive 

 

 

texture 

 

 

pegmatitic, phaneritic, porphyritic, aphanitic, glassy, 

vesicular & pyroclastic 

 

 

mineral 

composition 

 

felsic, mafic & intermediate 

 

  

colour index 

 

grey, white, pink, brown, black, dark grey, dark green, etc. 

 

Fossil presence fossil presence yes, no 

  type of fossil ooides, foraminifera, corals, etc. 

Raw material internal fractures 

types of internal 

fractures 

diaclases, fissures, none 

 

Raw material nodule format 

cortex colour 

 

 

N1 (black), N9 (white), 5YR 5/6 (Light brown), 10R 3/4 

(Dark reddish brown) etc. 

 

 

structure of cortex 

 

v. smooth, smooth, rough & v. rough 

 

 

cortex type 

 

calcareous, siliceous, clayey & fluvial 

 

  rolling not rolled, slightly rolled, rolled & polished 

Raw material workability fracture type conchoidal, irregular, laminated & indeterminate 

  workability bad, medium, good & v. good 

Table 7.2 – Summary of methodology applied in the study of archaeological raw materials. 
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7.2. Results of raw material survey 

7.2.1. Literature review of the geological formation of the Caucasus 

The Caucasus is divided into several large tectonic units (Figure 7.24) that were covered 

by the now extinct Prototethys Ocean during the Late Proterozoic to early Palaeozoic, 

and the Neotethys Ocean during the Triassic-Jurassic (Dilek et al. 2010, Adamia et al. 

2011, Eppelbaum et al. 2012). The north to south distribution of these tectonic units is 

as follows:  

 the Scythian (pre-Caucasus) young platform,  

 the fold-thrust mountain belt of the Great Caucasus,  

 the Transcaucasian intermountain depression (Georgian massif),  

 the Achara-Trialeti and the Talish fold-trust mountain belts,  

 the Artvin-Bolnisi massif,  

 the Loki (Bayburt)-Karabagh-Kaphan fold trust mountain belt,  

 the Lesser Caucasus opholitic suture,  

 the Lesser Caucasus region of the Taurus-Anatolia-Central Iranian platform, and 

 the Araks intermountain depression at the extreme south of the Caucasus. 

 

Neogene to Quaternary continental volcanic formations of the Armenian and Javakheti 

highlands and currently dormant volcanoes of the Great Caucasus (Elbrus, Chegem, 

Keli and Kazbagi) form the youngest structural unit (Adamia et al. 2011).  

 

In much broader terms some authors divide the region into two large geological 

provinces: 

1.  Northern Tethyan  

2. Southern Tethyan 

 

These provinces are located respectively south and north of the ophiolite suture of the 

Lesser Caucasus, with an intervening boundary running along the North Anatolian 

(Ízmir-Ankara-Erzinca) – Lesser Caucasian (Sevan-Akera) - Iranian Karabagh opholite 

suture belt (Adamia et al. 2011, Eppelbaum et al. 2012).  
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Figure 7.24 – Tectonic map of the Caucasus showing the main tectonic units of the region 

(Adamia et al. 2011) 

The Caucasus region is represented by Upper Proterozoic-Phanerozoic sedimentary, 

magmatic, and metamorphic complexes (high, moderate and low facies of eclogite, 

amphibolite, epidote-amphibolite and greenschist) (Adamia et al. 2011). There are many 

different rock formation complexes in the region. From the north they are as follows:  

 The Greater Caucasus consists of different crystalline cores (southern, western 

and Fore Range Zone) the southernmost part which is represented by ultrabasic 

rocks, gabbro-amphibolites, amphibolites and mica-schist, plagiogneisses and 

marbles of high and moderate metamorphic pressure.  The western part of this 

unit consists of basic and ultrabasic rocks with tectonic layers of serpantinites, 

milonitized trondhjemites and gabbro-diorites, strongly deformed banded 

gabbro, gabbro-diabases, and phyllites that appear under the Upper Palaeozoic 

and Lower Jurassic deposits.  

 The Fore Range Zone is represented by several allochthonous sheets of 

ultrabasic rocks, gabbro-diabases, basalts and andesitobasalts, carbonate and 
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volcanoclastic sediments. Palaeontological evidence suggests the volcanogenic-

sedimentary series is Middle Devonian in age (Adamia et al. 2011) (Figure 

7.25).  

 The Transcaucasian intermountain region is divided into two parts: the Rioni 

Depression in the west and the Kur Depression in the East (Eppelbaum et al. 

2012). The oldest rock complexes are Upper Precambrian crystalline schists, 

paragneisses and amphibolites. On top of this complex, there are also Lower and 

Middle Palaeozoic meta-opholitic mélange formations. Both complexes are 

interrupted by Late Palaeozoic granites and then covered by Late Viséan to 

Early Serpukhovian (Carboniferous) acid tuffs. Layers of terrigenous and 

carbonate deposits, intermediate volcanic and alkaline basalt of Mesozoic-

Cenozoic age overlie this horizon. Some Upper Jurassic evaporates, Cretaceous 

and Lower Palaeogene limestones and marl strata together with (Cenomanian) 

volcanics are also evident in the western part of this unit (Eppelbaum et al. 

2012) (Figure 7.25). 

 

Figure 7.25 – Tectonic map of the Caucasus region with the main plate boundaries, collision 

zones, distribution of opholites, and Neotethis and Eocene volcanic sequences (Dilek et al. 

2010). 

The Lesser Caucasus includes parts of the former North Transcaucasian and Iranian 

regions:  
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 The Somkhet-Karabagh zone is a post-Eocene uplift composed of Shakh, 

Mrov and Karabagh ridges that are more than 3000 m in elevation. This unit has 

some Pre-Mesozoic metamorphic rock layers and some thick Mesozoic volcanic 

series (Figure 7.26). Middle Jurassic volcanism was followed by granite 

intrusions and some carbonate deposition on the NE slopes of the volcanic arc. 

In the Somkhet-Karabagh zone the volcanic island-arc was subsequently 

covered by Upper Senomanian limestone and marls.  

 The Sevan-Akeraophiolitic zone comprises the southern and south-western 

border of the Somkhet-Karabagh Middle Jurassic volcanic zone. These opholites 

are of Late Palaeozoic to Mesozoic in age.  

 The southern part of the Lesser Caucasus forms part of the Iranian continental 

block that at its base is composed of Mishkhan and Western Zangezur massifs 

containing metamorphic schists, amphibolites and marbles with intrusive bodies 

of plagiograniteof Late Proterozoic or Early Palaeozoic age.  

 The Mishkhan Massif consists of a younger suite of metamorphic rocks 

(Aparan). Eocene magmatic activity developed in the Yerevan-Ordubad Zone 

and also in the central and southern parts of the Lesser Caucasus. During the end 

of the Eocene, the formation and general uplift of the modern structure of the 

Lesser Caucasus began. Within the superimposed structures of the Early 

Miocene the largest basin is the Araks Basin that contains lacustrine, shallow 

marine and evaporitic Miocene sediments. The southwestern part of the Lesser 

Caucasus experienced strong volcanic activity during final Miocene to 

Pleistocene, forming extensive lava plateaux and strato-volcanoes, the highest of 

which is Mt. Aragats in Armenia (4095 m) (Dilek et al., 2010, Eppelbaum et al. 

2012).                             
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Figure 7.26 – Palaeogene-Neogene and Quaternary magmatic units and volcanic centres of the 

Lesser Caucasus 

 The Adzharo-Trialeti ridge in the NW periphery of the Lesser Caucasus is 

composed of Albian-Lower Senonian volcanics, Upper Senonian limestone, 

Paleocene-Lower Eocene tuffaceous flysch, and Middle-Upper Eocene 

subalkaline and alkaline intermediate volcanics. Some syenite-diorite intrusions 

of latest Eocene are also present.  

 The Talysh Mountain fold zone in the south-eastern Lesser Caucasus is 

separated from the Adzharo-Trialeti ridge by the Lower Araks Oligocene-

Quaternary depression, a branch of the Lower-Kur Depression. This zone 

contains Upper Cretaceous limestone, followed by Paleocene-Lower Eocene 

tuffaceous flysch, Middle-Upper Eocene subalkaline and alkaline andesite – 

basalt volcanics. Intense deformation of this zone at the end of the Eocene 

facilitated the formation of thick Oligocene-Miocene molasses in the NW and N 

of the Talysh that was subsequently folded and thrust to the north on the more 

recent strata of the Lower Kur Depression in the latest Miocene (Dilek et al., 

2010, Eppelbaum et al. 2012).  

From the end of Proterozoic and the beginning of the Palaeozoic, what has been termed 

the „Proto-tethys‟ Ocean narrowed due to the detachment of terrain from Gondwana and 
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its movement towards the European continent of Baltica (Adamia et al. 2011). 

According to Eppelbaum et al. (2012), palaeomagnetic data from Georgia, Armenia, 

Azerbaijan, Turkey and Iran indicate that these regions were connected to the Eurasian 

continent during the Upper Eocene. The movement of the Lesser Caucasus with respect 

to the Eurasian continent was of 5 – 7º. At present, the Lesser Caucasian opholites 

(Sevan-Akera-Zangezour) that are the crust of the Palaeo-tethys, represent the 

separation of Transcaucasus from Gondwana. The Caucasian part of Palaeo-tethys 

existed throughout the Mesozoic, then tectonogenesis of the eastern Lesser Caucasus 

caused the narrowing of the ocean which was finally replaced by Iranian Karadagh 

flysch. The final disappearance of the Neotethys and formation of Africa-Arabian and 

Eurasian lithospheric plates (Caucasian continent) occurred during the Oligocene-Early 

Miocene (Adamia et al. ibid). 

The above data indicates that the Caucasus was for some considerable time an important 

area of very active geological, tectonic, seismic and volcanic processes, producing an 

area with important and quite varied sedimentary, metamorphic and volcanic 

lithological units. 

 

7.2.2. Results of the raw material survey in the area immediately surrounding Azokh 

Cave 

Areas chosen for the survey of raw material sources and outcrops, were to the north, 

south, east and west of the Azokh Cave entrance. This included areas close to the cave 

(e.g. Azokh and Drakhtic villages, some road-cuts in the Stepanakert-Azokh main road 

etc.) and some areas in the Ishkahanaget River Valley. The only available geological 

map of Nagorno Karabagh (Vardanyan 2009, p. 16) indicates a Jurassic age for the 

geological units of this area. The lower to middle Jurrassic succession comprises basalt, 

andesite, rhyolite, volcanic breccias and tuff, along with sandstone, whilst the upper 

Jurassic hosts a visible mix of basalt, andesite, tuff breccias, interbedded tuffs and 

sandstones, sandstone, limestone, dolomites and some siltstones. 

More than 50 primary and secondary sources of sedimentary (particularly chert) and 

volcanic rocks (basalt in particular) were found during survey (Figure 7.27).  
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Figure 7.27 - Survey area: a) Georeferenced geological map of Nagorno Karabagh (1:750 000). 

The circle and arrow indicate location of Azokh Cave and the survey area; b) Closer view 

(1:134070) of the survey area and raw material outcrops (i.e. each white dot is a source of raw 

material, particularly siliceous rocks; c) details of raw material outcrops; red line indicates 

survey roadway; d) Satellite image of the area showing location of Azokh Cave, its nearby 

villages and the Ishkhanaget River Valley. The dashed circle indicates approximate radius of 

survey and the filled circles show areas where detailed survey traverses were carried out.  

Chert is quite common in the limestone bedrock of the area immediately surrounding 

the Azokh Cave entrance (N39⁰37.209‟ E046⁰59.414‟ and at elevation 839m). Bedding 

thickness varies from medium (10 cm at the bottom of the hill) to very thick (3 – 4 m 

towards the middle and top of the hill).  The local chert was generally poor quality, with 

many fissures and fractures that made it difficult to obtain large, unbroken nodules 

suitable for knapping (Figure 7.28). Nodules were quite similar in texture (rough to 

smooth), colour (different tones of grey) and quality (medium to bad) to what is 

generally referred to as „chert‟ in the archaeological assemblages recovered in the cave.  
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Figure 7.28 – Chert outcrops around Azokh Cave: a) primary sources of chert S – SW of the 

cave; b) primary sources of chert N – NE of the cave, and c) primary sources of chert W of the 

cave. 

In an area close to Drakhtik village, about 3 - 4 km from Azokh Cave (38 S 0671699 

UTM 438869, elevation 736 m), cortical nodules of good quality flint were found 

ranging in size between 5 to 10 cm and dispersed within a c. 6 m thick sequence of 

limestone beds. The flint nodules were of good quality, smooth and homogenous in 

texture and of different colours (from grey to brownish and reddish grey) (Figure 7.29). 

No other larger sources of this flint type were found.  

 

Figure 7.29 – Source of good quality flint close to Azokh Cave (38 S 0671699 UTM 438869): 

a) karstic formation close to Drakhtik village (about 2.5 km east of the cave); b – f) nodules of 

good quality of flint dispersed within this karstic formation. 
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Good quality outcrops of partially silicified limestone (including some very fine-grained 

micrites) were found south – southwest of the Azokh 1 entrance, about 200 – 300 m 

from Azokh village, along one of the walkways to the cave (N39⁰37.310‟ 

E046⁰58.878‟, elevation 783m). These rocks showing different degrees of silicification, 

were homogenous and fine-to-coarse grained, with many quartz macro-crystals and with 

a good quality, orangish-brownish partially silicified limestone, and very smooth, very 

fine-grained, homogenous, very good quality micritic limestone. Bedding of the 

orangish silicified limestone outcrop (N39⁰37.382‟ E046⁰58.977‟ elevation 825m), was 

disturbed or slightly moved from its original orientation by recent weathering. 

Following the trackway uphill revealed no further exposures of this raw material. The 

very fine-grained micritic limestone occurred in several discrete 1 – 2 m thick bedding 

horizons which could be traced laterally for some 500 m. Both of these raw material 

types have conchoidal fracture and present very good knapping qualities (Figure 7.30). 

In fact, the Azokh Cave lithic assemblages show evidence for the use of very similar 

raw materials. If these were not derived from the same RMU they definitely fit within 

the same RMG. 

 

Figure 7.30 – Outcrops of partially silicified limestone: a – c details of orangish-gray silicified 

limestone outcrop (N39⁰37.382‟ E046⁰58.977‟) showing thickness and secondary position of 

the outcrop (a), its conchoidal fracture (b) and detail of its texture (c); d – f) primary outcrop 

(N39⁰37.310‟ E046⁰58.878‟) of very fine-grained silicified limestone – micrite (d), thickness of 

bedding (e), and detail of texture (f). 

During surveys of the road-cuts and old terraces of the Ishkhanaget River south, 

southeast and east of the cave (between 1 to 3 km) secondary (reworked) deposits of 

some sedimentary (mainly limestone and chert, and in lesser quantities sandstone and 
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jasper) and volcanic rocks (mainly basalt) were encountered. At one of the road-cuts on 

the main road from Azokh to Stepanakert (about 2.5 – 3 km east of the cave, 38 S 

0671966 UTM 4389161) there was an alluvial/colluvial weathered deposit about 7–8 m 

thick containing caliche (i.e. carbonate formation in the soil) and fossilised roots. Some 

loose, but not very big poor quality, limestone blocks were present in the deposit, with 

evidence of fissures and impurities (Figure 7.31). On the same road (about 2 km east of 

the cave, 38 S 0672206 UTM 4389005) another modern road-cut exposed limestones 

with calcareous volcaniclastics. Limestone from this particular location was of better 

quality; it was coarse-grained and homogenous. However, there are not many examples 

of this limestone type present in the archaeological record of Azokh Cave. 

 

Figure 7.31 – Recent road-cuts located east of Azokh Cave (38 S 0671966 UTM 4389161): a) 

Pleistocene alluvial/colluvial weathered deposit with some dispersed limestone boulders; b) 

Jurassic limestone formation with good quality limestone blocks. 

Two old river terraces of Ishkhanaget River were visited and examined: 

1. Location A about 1km southeast of the cave (38 S 0671262, UTM 4386076, 

Elevation 640 m), exposing 3–4 m sediment thickness for about 10-15 m along the 

riverbank, and  

2. Location B almost 3 km south of the cave near Djrakous village (N39.60733º 

E047.00224 ± 5m, elevation 624m) with a potential deposit thickness of about 13–15 m 

exposed for some 20 – 30 m at this area).  

Both deposits contained mainly volcanic rocks (cortical ellipsoid basalt nodules in 

particular) in the lower portion of the succession at Location A and at about the 9-10 m 
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level at Location B. The upper portions of the exposed sections at both locations were 

predominantly composed of limestone clasts (Figure 7.32). The volcanic clasts were 

mainly basalt pebbles and cobbles varying in size between 4-20 cm, and some boulders 

of 50–60 cm. These clasts displayed varying characteristics, i.e. from fine-to-coarse-

grained, homogenous to more heterogeneous textures, from green and dark green to 

black colours, and with correspondingly bad to very good knapping qualities. There is 

still no information about the correlation of these terrace layers with the archaeological 

units within Azokh Cave; however, current geological observations tentatively suggest 

possible correlation of some of these middle terrace layer deposits with Upper 

Pleistocene Unit II in Azokh 1 passage. These secondary (reworked) rock sources, 

particularly volcanic rocks, may have been important for the hominins of Azokh Cave. 

 

Figure 7.32 – River terraces close to Azokh Cave: a) Location A - river terrace about 1km 

southeast of the cave (38 S 0671262, UTM 4386076) with mainly basalt cobbles, pebbles and 

gravels towards the base, and limestone clasts towards the top; b) Location B - thick terrace 

about 3km south of the cave (N39.60733º E047.00224 ± 5m) with mainly basalt cobbles, 

pebbles and gravels. 

Some allochthonous limestone cobbles and boulders and many primary and secondary 

basalt sources were found in the current terrace of Ishkahnaget River (N39.60543º 

E046.00238º ± 2m, height 733 m) (Figure 7.33). The limestone cobbles were 

predominantly oval, cortical, varying in size between 10-20 cm, although some 

irregularly shaped large limestone boulders (> 100 cm) were also found. These varied in 

texture (from fine-to-coarse-grained, from a smooth to a more rough texture) and in 

colour (from white and milky to dark green and reddish grey). Most showed conchoidal 

fracture and showed reasonable knapping characteristics. Some also had different 

degrees of silicification. 
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Figure 7.33 – Sources of limestone in the Ishkhanaget River (N39.60543º E046.00238º ± 2m): 

a) a big limestone boulder with some degree of silicification; b) limestone cobbles in the river; 

c) fresh breakage of one of the cobbles showing texture of the limestone. 

 A survey traverse conducted about 2 km south of the cave and continuing in a 

southwest direction along the Ishkhanaget River (to Medz Tagher village; N39.61083º 

E046.93358º ± 3m, elevation 751 m) revealed deposits containing many basalt pebbles 

and cobbles ranging in size between 5-25cm, and also some boulders of 70-80cm 

(Figure 7.34).  

 

Figure 7.34 – Ishkhanaget River valley showing the location of Azokh and Medz Tagher 

villages, and Azokh Cave in relation to the river and the area where the basalt and some 

limestone samples were collected.  

Macroscopically these basalt samples were slightly coarse-grained, mainly porphyritic 

(i.e. composed of large and small crystals). Some were more homogenous and purer 

than the others, representing potential knapping characteristics or for use as 

hammerstones. Moving along the river in a southwest direction, massive primary 

sources of basalt or dolorite were found that were thickly bedded in areas reaching up to 

20–25 m in thickness and continuing for several kilometres (Figure 7.35).  
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Figure 7.35 – Primary and secondary sources of basalt: a & b) Primary sources along the 

Ishkhanaget River southwest of the cave (N39.61083º E046.93358º ± 3m); c) secondary source 

of big basalt blocks in the Ishkhanaget River (N39.60543º E046.00238º ± 2m); d & e) closer 

view to basalt outcrops. 

Macroscopically, basalt samples from the primary sources along the Ishkhanaget River 

ranged mainly from dark green to black, at times also with some whitish bands, fine-to 

relatively coarse-grained, with aphanitic (crystals of < 1 mm) and phaneritic (crystals 1 

– 10 mm) textures, homogenous, although some were heterogeneous with many 

fissures. Basalt samples from both primary and secondary sources displayed a 

conchoidal fracture in general (but with an irregular fracture at times) and showed good 

and very good knapping characteristics.  

A few obsidian flake fragments were found during the Ishkanaget valley survey and in 

some areas south of the cave (38 S 0671679 UTM 438768), which did not have any 

stratigraphic context. These samples were ranging between 3-5 cm and were mainly 
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black and greyish-black, translucent, smooth and with conchoidal fracture. Physically 

they were similar (e.g. colour, texture) to the obsidian found in the archaeological units 

of Azokh Cave; however, for the production of stone tools, the original knappers would 

have required much larger nodules than the fragments recovered in the valley. This does 

not exclude the possibility of a similar provenance, or source, for both obsidian types; 

however, as neither primary nor potential secondary sources of obsidian were 

unequivocally identified around Azokh Cave, such a hypothesis is difficult to test. 

Obsidian may have derived from sources that are more than 80 km distant from the cave 

(details about possible obsidian sources used by Azokh Cave inhabitants are discussed 

in the Chapter 11, section 11.1). 

7.2.3. Results of microscopic analysis of sampled volcanic rocks 

As explained in the methodology section, only the volcanic rocks, particularly basalt 

and obsidian, were subjected to detailed microscopic analysis. For this, small flakes 

were detached from the basalt and obsidian nodules, then cleaned and prepared and 

studied under the SEM (see all methodological details in the Chapter 7, section 7.1.2). 

Microscopic observation and comparison of results of seven different basalt samples 

recovered in Ishkhanaget River valley between Azokh and Medz Tagher villages, 

showed that compositionally the samples did not differ although there was some 

variation in the quantities of different elements (e.g. Na, Si, Al, Ca, Fe). Only one 

sample Ishbas-S1, showed clear differences in percentages of Fe and Si, probably 

related to the presence of an olivine crystal in one of the small portions subjected to 

micro-analysis. In some samples small quantities of Ti, Mn, Mg were present as well. In 

Table 7.3 an example of the chemical composition of a basalt sample (Ishbas-S1-01), 

taken from a secondary source in the Ishkhanaget River valley, is presented using data 

obtained from three different locations on the piece. The element map of the same 

sample is presented in Figure 7.36. 
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Samples C O Na Mg Al Si S K Ca Ti Fe 

Ishbas-S1-P1 5,28 33,46 1,31 0,59 2,28 6,05 17,39  -- 1,97  -- 31,67 

Ishbas-S1-P2 -- 54,31 3,17 1,58 6,22 17,74 0,63 0,64 8,51 0,33 6,87 

Ishbas-S1-P3 19,93 48,88 2,02 1,16 4,15 12 0,12 0,44 6,58 0,17 4,55 

Mean 12,61 45,55 2,17 1,11 4,22 11,93 6,05 0,54 5,69 0,25 14,36 

Std. deviation 10,36 10,82 0,94 0,50 1,97 5,85 9,83 0,14 3,36 0,11 15,03 

Table 7.3 – Chemical composition of a basalt sample: percentages of weight of each element 

within the sample using the energy-dispersive X-ray spectroscopy (EDX) of SEM 

 

Figure 7.36 – Low vacuum image (back scattered electron detector) and element maps of a 

small portion of Ishbas1-S1-01 basalt sample at x500 magnification and at 11.5 mm working 

distance. Homogenous and dense presence of Si, O, Ca and Al over analysed area is evident. Na 

and C are present but spread over whole area with some small concentrations of C in places. Fe 

is spread over whole area and with clear coincidence with S in some areas and combined with S 

in some whitish spots, possible olivine. These spots coincide also with some Ca concentration.   

Some elements (e.g. carbon, oxygen, chlorine and phosphorous) were excluded from the 

final comparison of the results of chemical composition, as these elements were not of 

decisive importance from a geological point of view in the studied samples and also 
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because the SEM was not accurate enough in the measurement of these elements (i.e. it 

allows overlapping data or does not quite differentiate the small quantities of elements 

close to each other etc.). Therefore, only elements of clear geological importance for the 

studied samples (e.g. Na, Mg, Si, Al, Ti, Fe etc.) and that could be clearly differentiated 

and accurately measured in the SEM were considered, thus avoiding confusion and final 

misinterpretation.   

In order to test the reliability of SEM-EDX for this type of compositional analysis and 

to verify the effectiveness of the study, the same methodology was used to study some 

basalt samples that have no Armenian or Karabagh origin. It was believed that a 

detailed microscopic study, chemical analysis and comparison of results for basalts of 

completely different origins would strengthen the results obtained and allow some 

preliminary interpretations to be made about basalt and its association with the 

archaeological basalt used in Azokh Cave. The two “exotic” basalt samples were from 

Ethiopia (Mieso Valley, South Afar Triangle zone, bordering Afar and the Somali 

plateau) and Spain (Puig Marí volcano, Maçanet de la Selva, NE Iberian Peninsula, 

Martínez et al. 2006). Macroscopically, these samples are clearly different in 

comparison with the Karabagh basalt, in particular they were coarse-grained, rough but 

homogenous with well differentiated greenish grey green olivine crystals. The 

microscopic investigation also confirmed the evident differences between these basalts 

of differing origin (Figure 7.37). Microscopically, the Ethiopian and Spanish basalts 

also had quite a rough texture, and appeared to be more large crystal-rich than the 

Armenian obsidian. Micro-analysis of these crystals indicated a combined presence of 

Fe, S, Ca, Mg, and Ti (Figure 7.37). 
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Figure 7.37 – Comparison of basalt samples based on results of SEM (500x) images and micro-

analysis: a) Ishbas-S1(left) & Ishbas-S2 (right) or Karabagh basalt samples; b) AM7-16-01 

(Ethiopian-left) & BLS04-01 (Spanish-right) basalt samples; c & d) results of chemical analysis 

of Ishbas-S1(c) and AM7-16-01 (d) samples in sum-spectrum diagram. 
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When comparing the results of the micro-analysis of Ethiopian and Spanish basalt 

samples with those from Nagorno Karabagh basalt, it is clear that there are no 

compositional differences between these samples (in terms of elemental presence or 

absence) but there are evident quantitative differences in almost all elements especially 

when comparing the Ti, K and Mg values. As can be seen in Figure 7.38, the Karabagh 

basalt Ti values are quite spread, with the lowest between 0.2-0.5% and highest 1.3%. 

Two other Karabagh basalts (Ishbas-MT-S1 and Ishbas-S5) with their 0.7-0.8% Ti 

values are closer to Ethiopian and Spanish basalts. K values are similar in four 

Karabagh basalts (Ishbas-S4, Ishbas-S5, Ishbas-MT-S1 and Ishbas-MT-S2 - 1.2-1.4%. 

The Ethiopian sample (AM7-16-01) with its low K value (0.5%) is similar to one 

Karabagh basalt (Ishbas-S1) and the other two Karabagh basalts with 0.7-0.9% K values 

share similarities with the BLS04-01Spanish sample. The lowest Si value (11.93%) is 

from the Ishbas-S1 sample, and the other samples have about the same Si values (19-

22%). As seen in Figure 7.38, the highest and clearly different Mg values are from 

Ethiopian and Spanish basalts (3-4%) while all Karabagh basalts have Mg values 

ranging between 1.1-1.5%. The highest Na values are also from Ethiopian and Spanish 

basalts (2.35%), but two Karabagh basalts are similar to them with values of 2.1-2.2%. 

The other samples have Na values between 1-1.8% (Figure 7.38).  
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Figure 7.38 – Mean values of chemical composition of basalt samples recovered during the 

Ishkhanaget River valley survey compared to basalt samples recovered from Ethiopia and 

Spain. Arrows indicate some evident quantitative differences. (Legend: Ishbas = Ishkhanaget 

basalt; Ishbas-MT = Ishkhanaget basalt – Medz Tagher sample, AM7-16-S1 =Mieso Valley 

basalt, block 16; BLS04-S1 = La Selva basalt, block 4; S1, S2, S3... = samples 1, 2, 3...) 

Both the archaeological and survey obsidian samples were also subjected to 

microscopic analysis. However, as the obsidian fragments found during the survey 

around the cave were quite weathered, chemical compositional analysis for these 

samples was not completed. Instead fresh samples were taken from primary sources of 

obsidian in Central Armenia (in particular, sources near the Middle Palaeolithic site of 

Lusakert and on the Yerevan-Sevan highway. Both result from the same massive 

eruptive event (Barge & Chataigner 2003, Chataigner et al. 2013, Frahm et al. 2014); 

however, they were taken on opposite sides of the Gutansar volcano. These samples 

were analysed, in order to have data with which to compare the results obtained from 

the archaeological obsidian. These particular obsidian sources are quite far from Azokh 

(almost 400 km) and the possibility that they may have been exploited by the hominins 

of Azokh is very low.  
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Despite this geographic limitation, this analysis was deemed important as it would form 

the basis of an initial standard with which to compare the archaeological obsidian 

artefacts. There is also a general absence of studies and information about other 

potential sources of obsidian located closer to Azokh Cave (e.g. sources in the 

Shahumyan region in the north and in Syuniq in the south-west, both more than 80 km 

from the cave). Clearly, these sites should be the target of more detailed investigation in 

the future.  

As with the basalt samples, the same basic methodology was used to analyse Armenian 

obsidian samples and also obsidian from elsewhere (Lipari island, Italy) in order to 

verify the chemical composition of Armenian and other obsidian samples for 

comparison and also to confirm the usefulness of SEM-EDX for this particular study. 

Comparison of the SEM results did not include the poorly identifiable elements (e.g. O, 

C, Cl, P) to avoid possible misinterpretations. Thus, only elements, which from a 

geological point of view are of importance, were considered (e.g. Na, Al, Si, K, Ca and 

Fe).   

The obsidian sample from near the Lusakert I site was striped (tiger skin-like) with a 

combination of reddish brown and black, although reddish brown was more dominant. 

It was extremely fine-grained, homogenous and of good to very good quality from a 

knapping perspective. The sample taken on the Yerevan-Sevan highway was mainly 

black (although there were also samples with brown bands), very smooth and 

homogenous with clear conchoidal fracture and of very good quality. Macroscopically, 

the Italian obsidian samples (OSG-Itobs-01 and OSP-Itobs-01) were clearly different to 

the Armenian obsidian, particularly the OSG-Itobs-01 sample (e.g. greyish colour, with 

white vesicles (apparently particles of Al), translucent, not as smooth as the Armenian 

obsidian) (Figure 7.39). 
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Figure 7.39 – Obsidian samples from Central Armenia (a) and Italy (b) under the SEM at 1000x 

magnification: a) Lusakert-01-black (left) and S-Y-road-01 (right) obsidian samples; b) OSG-

Itobs-01(right) and OSP-Itobs-01 (left). 

The SEM-EDX micro-analysis of Armenian obsidian samples demonstrates that both 

samples (Lusakert and Yerevan-Sevan road) and also both colour varieties (red and 

black) have the same basic chemical composition (Na, Al, Si, K, Ca and Fe) and almost 

in equal quantities (Figure 7.40). Micro-analysis of Italian obsidians show that these 

samples compositionally are quite similar to Armenian obsidian, although there are 

some small quantitative differences in representation of different elements (e.g. low Al 

value (5.5%) of Italian obsidian and high value (> 6%) of Armenian obsidians, or high 

Fe value (around 1%) in Italian obsidian and low value (around 0.6%) in Armenian 

obsidians) (Figure 7.40).   
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Figure 7.40 – Comparison of mean values of chemical composition analysis of obsidian 

sampled from primary sources of Central Armenia (Lusakert-01-black, Lusakert-01-brown and 

Sevan - Yerevan road – 01-black) and Lipari (Italia) (OSG – Itobs – 01 and OSP – Itobs – 01). 

Arrows indicate the small quantitative differences of some elements between Armenian and 

Italian obsidians. 

When comparing the sets of data obtained (from both the basalt and obsidian samples) 

on the same diagram, the quantitative diversity of different, geologically important 

elements, becomes more evident (Figure 7.41). In particular, percentages of Si, K, Ca 

and Fe of obsidian and basalt samples show clear differences (e.g. percentage of Si in 

obsidian samples is equal to 30% while in basalt it is around 15 – 20%; the percentage 

of Fe in obsidian is around 0.6 to 1% while in basalt it was approximately from 5 to 

15%, etc.) (Figure 7.41). These observed differences are quite normal and fit with the 

general compositional characteristics of silica-rich but iron and magnesium-poor 

rhyolitic lava in the margins of which obsidian is found, and silica-low but iron and 

magnesium-rich mafic lava where basalt is formed.  
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Figure 7.41 – Comparison of data obtained from obsidian and basalt samples 

The results and comparisons of these analyses demonstrate that the methodology 

employed was effective in revealing the composition of samples and facilitating 

analysis of the quantitative differences or similarities between each element. However, 

in future, it should combine other methodologies in order to obtain more precise 

compositional, mineralogical, quantitative results, and of course to include analysis of 

other elements (C, O, Cl, P).Such analyses will enrich our knowledge of these rocks and 

their sources and enable a detailed comparison between the archaeological and sampled 

raw materials, which would permit a more informed commentary about the likely 

specific sources of raw materials used by the inhabitants of Azokh Cave. 
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7.3. Results of raw material studies of Azokh Cave lithic assemblages 

7.3.1. Results of raw material studies 

The lithic assemblages of Azokh Cave are represented by two general rock groups - 

sedimentary and igneous (88.41% and 11.59% respectively). There is no evidence for 

use of metamorphic rocks in the assemblages. Within these two general rock groups 

twelve different types of raw materials have been identified: chert, flint, basalt, 

limestone, obsidian, jasper, sandstone, andesite, chalcedony, agate, gabbro and silopal, 

although the last three are represented by only one piece each.  

Among the sedimentary rocks chert, originating from the limestone formation of the 

cave system, is the most abundant material in the lithic assemblages of Azokh (56.71% 

of the assemblage), although technologically it is not the most exploited material. This 

cave chert is followed by a great variety of mainly good quality flint (27.36%) 

originating from elsewhere, limestone (1.92% of the assemblage), jasper (0.83%) and in 

lesser quantities also sandstone (8 pieces/0.67%), chalcedony (4 pieces/0.33%), agate 

and silopal (1 piece each/0.08%) (Figure 7.42). Among igneous rocks, basalt is the most 

exploited raw material (10.01%) followed by obsidian (1.58%) and in lesser quantities 

also by andesite and gabbro (Figure 7.42). 

Flint and basalt are the most varied raw materials in these assemblages forming a great 

variety of raw material groups (i.e. groups of raw materials having similar 

characteristics - e.g. colour, texture, grain - but not similar enough to consider them as 

being from the same nodule). However, in some cases flint and basalt also form raw 

material units (i.e. smaller groups of raw materials with very similar characteristics 

indicating that they were knapped from the same nodule). In contrast, chert and, 

obviously, the raw materials that are represented in small quantities (e.g. jasper, 

sandstone, chalcedony, silopal, agate, andesite and gabbro), are not as varied and form 

only one or two raw material groups. 
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Figure 7.42 – Raw material representation in the lithic assemblages of Azokh Cave 

These raw materials show no special distribution pattern over the excavated area. Chert, 

flint and basalt that are well represented, are almost equally dispersed over the whole 

excavated area. This is more clearly evident in Unit II which has a higher number of 

artefacts and a larger excavated area (Figure 7.43). Distribution of lithic artefacts is 

perhaps a little denser in squares E, F, G 47-48, but definitely there are no areas with 

accumulations of specific rock types or rock groups in any of the excavated units, and in 

Units V and II in particular. 
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Figure 7.43 – Dispersion of Azokh 1 lithic artefacts: a) spatial dispersion of artefacts according 

to X and Y coordinates; b) profile of South-North band highlighted in figure „a‟; c) profile of 

the West-East band highlighted in figure „a‟. The arrows of the figure „a‟ indicate the 

geographic (GN) and theoretic North (TN) of the site. Here the TN was used. 

7.3.1.1. Chert 

As mentioned above, chert is the most abundant raw material type within the 

sedimentary rocks represented in all units of Azokh Cave (Table 7.4). The survey of raw 

materials showed that there are angular but not very big, nodules of chert in the 

limestone formation and in the cave walls; therefore it was readily available for the 

Azokh Cave inhabitants. However, although dominant and easily accessible, chert was 
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not the preferred rock type for the manufacture of lithic tools (see details in chapter 8) in 

any of the units. 

Table 7.4 – Representation of raw materials in the lithic assemblages of Azokh Cave. The 

category “others” includes agate, gabbro and silopal (one piece per each raw material) 

The archaeological chert of all units is mainly grey with some slight variations in tone, 

such as light grey, medium grey or olive grey. But there are also some brownish-grey 

and yellowish-grey variations, particularly in Units III and II. Colour distribution is 

predominantly plain (96.76%) with some irregular and banded colour distribution types 

(Table 7.5). 

RM colour V % IV % III % II % I % Total % 

N7 Light grey 29 87,88 1 100 13 23,91 281 47,7 5 45,45 329 48,38 

5Y 6/1 Light olive grey  --  --  --  -- 13 28,26 95 16,13 1 9,09 109 16,03 

N6 Medium light grey 2 6,06  --  -- 4 8,7 84 14,26 2 18,18 92 13,53 

N5 Medium grey 2 6,06  --  -- 2 4,34 65 11,04 3 27,27 72 10,59 

N4 Medium dark grey  --  --  --  -- 4 8,7 32 5,43  --  -- 36 5,29 

5YR 4/1 Brownish grey  --  --  --  --  --  -- 26 4,41  --  -- 26 3,82 

5Y 8/1 Yellowish grey  --  --  --  -- 10 21,74 6 1,02  --  -- 16 2,35 

Total 33 100 1 100 46 100 589 100 11 100 680 100 

Colour distribution V % IV % III % II % I % Total % 

plain 32 96,97 1 100 43 93,48 573 97,28 9 81,82 658 96,76 

irregular 1 3,03  --  -- 3 6,52 12 2,04 2 18,18 18 2,65 

banded  --  --  --  --  --  -- 4 0,68  --  -- 4 0,59 

Total 33 100 1 100 46 100 589 100 11 100 680 100 

Table 7.5 – Chert colour and distribution in the lithic assemblages of Azokh Cave. 

Most chert is fine-grained; however, there is some evidence of coarse-grained chert in 

Units V, III and II, and fine-to coarse-grained chert in Unit II (Table 7.6). Chert that is 

smooth to feel dominates but there is also some rough chert (e.g.  Units V, III and II) 

totalling only 2.79% of the chert assemblage. Chert of homogenous fabric is common in 

RM types Unit V %  Unit IV % Unit III %  Unit II  % Unit I %  Total  % 

Chert 33 42,86 1 25 46 77,97 589 56,96 11 44 680 56,71 

Flint 19 24,68 2 50 4 6,78 293 28,34 10 40 328 27,36 

Basalt 17 22,08 1 25 4 6,78 97 9,38 1 4 120 10,01 

Limestone 3 3,89  -- 

 

1 1,69 18 1,74 1 4 23 1,92 

Obsidian 3 3,89  -- 

 

1 1,69 14 1,35 1 4 19 1,58 

Jasper  -- 
 

 -- 
 

2 3,39 8 0,77  -- 
 

10 0,83 

Sandstone  --  --  --  -- 1 1,69 6 0,58 1 4 8 0,67 

Andesite  --  --  --  --  --  -- 4 0,39  --  -- 4 0,33 

Chalcedony 1 1,3  --  --  --  -- 3 0,29  --  -- 4 0,33 

Others 1  --  --  --  --  -- 2 0,1  --  -- 3 0,25 

Total  77 100 4 100 59 100 1034 100 25 100 1199 100 
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all units (94.41%); however, there are some heterogeneous chert samples present too. 

The percentage of heterogeneous chert is high especially in Unit II (5.94%) but scarce 

in Units V and III (Table 7.6).  

Grain size V % IV % III % II % I % Total % 

fine 31 93,94 1 100 45 97,83 579 98,3 11 100 667 98,09 

coarse 2 6,06  --  --  1 2,17 7 1,19  --  -- 10 1,47 

fine to coarse  --  --  --  --  --  -- 3 0,5  --  -- 3 0,44 

Total 33   1 100 46 100 589 100 11 100 680 100 

Feel V % IV % III % II % I % Total % 

smooth 32 96,97 1 100 45 97,83 572 97,11 11 100 661 97,21 

rough 1 3,03  --  -- 1 2,17 17 2,89  --  -- 19 2,79 

Total 33 100 1 100 46 100 589 100 11 100 680 100 

Fabric V % IV % III % II % I % Total % 

homogenous 32 96,97 1 100 44 95,65 554 94,06 11 100 642 94,41 

heterogeneous 1 3,03  --  -- 2 4,35 35 5,94  --  -- 38 5,59 

Total 33 100 1 100 46 100 589 100 11 100 680 100 

Table 7.6 – Grain size, feel and fabric of chert in the lithic assemblages of Azokh Cave. 

Most chert samples are dull without any natural lustre or shine (90.69%). There is some 

evidence for chert with greasy and waxy lustre in Unit II, and in Unit I one example of 

chert with greasy lustre (Table 7.7). 76.32% of chert is opaque, but in almost all units 

there is some translucent chert (Table 7.7). 

Lustre V % IV % III % II % I % Total % 

dull 33 100 1 100 46 100 526 89,3 10 90,9 616 90,59 

medium  --  --  --  --  --  -- 51 8,66 1 9,1 52 7,65 

shiny  --  --  --  --  --  -- 12 2,04  --  -- 12 1,76 

Total 33 100 1 100 46 100 589 100 11 100 680 100 

Type of shine V % IV % III % II % I % Total % 

no shine 33 100 1 100 46 100 524 88,96 10 90,9 614 90,29 

greasy  --  --  --  --  --  -- 51 8,66 1 9,1 52 7,65 

waxy  --  --  --  --  --  -- 14 2,38  --  -- 14 2,06 

Total 33 100 1 100 46 100 589 100 11 100 680 100 

Transparency V % IV % III % II % I % Total % 

opaque 25 75,75  --  -- 23 50 460 78,1 11 100 519 76,32 

translucent 8 24,24 1 100 23 50 129 21,9  --  -- 161 23,68 

Total 33 100 1 100 46 100 589 100 11 100 680 100 

Table 7.7 – Lustre, type of shine and transparency of chert in the lithic assemblages of Azokh 

Cave. 

Although mainly fine-grained, homogenous and smooth, most chert pieces in this 

assemblage (95.44%) have different types of internal fractures, among which fissures 
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are the most abundant in all units totalling 76.47%, followed by a combination of 

fissures and diaclases (14.26%), and by diaclases (4.71%) (Table 7.8). 

RM 

fractures V % IV % III % II % I % Total % 

fissures 23 69,7  -- -- 32 69,56 457 77,59 8 72,73 520 76,47 

 

fissures 

&diaclases 

6 

 

18,18 

 

 1 

 

 100 

 

5 

 

10,87 

 

83 

 

14,09 

 

2 

 

18,18 

 

97 

 

14,26 

 

diaclases 2 6,06  --  -- 5 10,87 25 4,24  --  -- 32 4,71 

none 2 6,06 -- -- 4 8,7 24 4,07 1 9,09 31 4,56 

Total 33 100 1 100 46 100 589 100 11 100 680 100 

Table 7.8 – Internal fractures of chert in the lithic assemblages of Azokh Cave. 

88.24% of chert samples contain fossils in their composition (it was impossible to make 

a more detailed analysis of internal fossils at this stage). A few chert pieces in Units III 

and II do not have any fossils. Because of patina and concretion it was difficult to 

determine the presence of fossils in some chert samples (Table 7.9).  

Fossil presence V % IV % III % II % I % Total % 

yes  33 100 1 100 43 93,48 512 86,93 11 100 600 88,24 

no  --  --  --  -- 3 6,52 71 12,05  --  -- 74 10,88 

indet  --  --  --  --  --  -- 6 1,02  --  -- 6 0,88 

Total 33 100 1 100 46 100 589 100 11 100 680 100 

Table 7.9 – Fossil presence in chert in the lithic assemblages of Azokh Cave. 

Most chert samples (97.5%) in all units show conchoidal fracture and only a few in 

Units III and II have irregular fracture. Most pieces indicate a medium level of knapping 

workability (78.38%) while in the remaining pieces it is bad. In Units V and II only, 

3.68% of the chert assemblage shows good workability (Table 7.10).  

Type of fracture V % IV % III % II % I % Total % 

conchoidal 33 100 1 100 44 95,65 574 97,45 11 100 663 97,5 

irregular  --  --  --  -- 2 4,35 15 2,55  --  -- 17 2,5 

Total 33 100 1 100 46 100 589 100 11 100 680 100 

Workability  V % IV % III % II % I % Total % 

Medium 28 84,85 1 100 36 78,26 459 77,93 9 81,82 533 78,38 

Bad 3 9,09  --  -- 10 21,74 107 18,17 2 18,18 122 17,94 

Good 2 6,06  --  --  --  -- 23 3,9  --  -- 25 3,68 

Total 33 100 1 100 46 100 589 100 11 100 680 100 

Table 7.10 – Fracture type and workability of chert in the lithic assemblages of Azokh Cave. 

90.88% of chert is non-cortical with some pieces having partial cortex. Most cortical 

pieces are in Unit II, followed by Unit V, Unit III and Unit I. Cortex is mainly yellowish 

grey followed by dark yellowish brown and white, brownish grey and greyish orange 
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(Table 7.11). While cortex structure in most samples (80.65%) in all units is rough, in a 

few samples in Units V, II and I it is smooth. Very few pieces in Unit II have a very 

rough cortical surface. 51.61% of cortical surfaces are not rolled and the remaining 

48.39% show different degrees of rolling, most showing slight rolling, and some in Unit 

II, showing significant rolling (Table 7.11). Most cortex is calcareous (95.16%) but 

there are a few samples with fluvial cortex in Units V and II (Table 7.11). 

Cortex colour V % III % II % I % Total % 

5Y 8/1 Yellowish grey 1 20 3 75 42 80,77  --  -- 46 74,19 

 

10YR 4/2 Dark 

yellowish brown 

1 

 

20 

 

 -- 

 

 -- 

 

4 

 

7,69 

 

 -- 

 

 -- 

 

5 

 

8,06 

 

N9 White 1 20  --  -- 4 7,69  --  -- 5 8,06 

 

5YR 4/1 Brownish 

grey 

2 

 

40 

 

 -- 

 

 -- 

 

2 

 

3,85 

 

 -- 

 

 -- 

 

4 

 

6,45 

 

 

10YR 7/4 Greyish 

orange 

 -- 

 

 -- 

 

1 

 

25 

 

 -- 

 

 -- 

 

1 

 

100 

 

2 

 

3,23 

 

Total 5 100 4 100 52 100 1 100 62 100 

Cortex structure V % III % II % I % Total % 

rough 4 80 4 100 42 80,77  --  -- 50 80,65 

smooth 1 20  --  -- 6 11,54 1 100 8 12,9 

v. rough  --  --  --  -- 4 7,69  --  -- 4 6,45 

Total 5 100 4 100 52 100 1 100 62 100 

Cortex rolling V % III % II % I % Total % 

not rolled 2 40 3 75 26 50 1 100 32 51,61 

slightly rolled 3 60 1 25 17 32,69  --  -- 21 33,87 

rolled  --  --  --  -- 9 17,31  --  -- 9 14,52 

Total 5 100 4 100 52 100 1 100 62 100 

Cortex type V % III % II % I % Total % 

calcareous 4 80 4 100 50 96,15 1 100 59 95,16 

fluvial 1 20  --  -- 2 3,85  --  -- 3 4,84 

Total 5 100 4 100 52 100 1 100 62 100 

Table 7.11 – Chert cortex: colour, structure, rolling and type in the lithic assemblages of Azokh 

Cave. 

Based on all these characteristics three different raw material groups of chert were 

distinguished, conditionally named by their colours. A grey chert RMG (86.03%) is the 

dominant raw material group in all units, followed by olive grey chert RMG (8.68%) 

represented in all units except for Unit IV, and brownish grey chert RMG (5.29%) 

represented only in Units III and II (Table 7.12). Although all chert RMGs are 

represented by a number of pieces in all units, especially the grey RMG, there is not a 
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single refit or very close approximation in any RMG that would indicate them as being 

part of the same raw material unit or originating from the same nodule (Figure 7.44). 

RMG V % IV % III % II % I % Total % 

Grey chert 29 87,88 1 100 29 63,04 517 87,78 9 81,82 585 86,03 

 

Olive grey 

chert 

4 

 

12,12 

 

 -- 

 

 -- 

 

10 

 

21,74 

 

43 

 

7,3 

 

2 

 

18,18 

 

59 

 

8,68 

 

 

Brownish 

grey chert 

 -- 

 

 -- 

 

 -- 

 

 -- 

 

7 

 

15,22 

 

29 

 

4,92 

 

 -- 

 

 -- 

 

36 

 

5,29 

 

Total 33 100 1 100 46 100 589 100 11 100 680 100 

Table 7.12 – Chert RMGs in the lithic assemblages of Azokh Cave. 

 

Figure 7.44 – Micro details of chert samples of the lithic assemblages using a USB microscope 

at 50x and 100x magnifications: a) Samples of grey chert RMG (micro-images made at 100x); 

b) Sample of olive grey RMG (micro-image made at 100x); and c) Sample of brownish chert 

RMG (micro-images made at 50x) 

Summary  

Cherts are the most abundant raw material in Azokh Cave (56.71%) and are quite 

similar to each other in colour, structure, texture and other characteristics in all units. 

Most are mainly different tones of grey, uniformly distributed. There are a few 

irregularly distributed and banded cherts. 

 The fine-grained variety is most abundant in all units although some coarser-grained 

and fine-to-coarse grained samples are present (e.g. Units V, III and II). Chert in all 

units is smooth, tends to be homogenous in texture but with some evidence of rough and 

heterogeneous pieces, the latter is evident especially in Units II, III and V. Most cherts 

have no natural lustre or shine, with some samples in Units II and I having greasy and 
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waxy lustre. These are mainly opaque with an important presence of translucent pieces 

in all units except for Unit IV where the only chert sample is opaque. 

Although the chert is mainly fine grained, homogenous and smooth, a large percentage 

shows different types of internal fractures, among which internal fissures are the most 

common in all units, followed by a combination of fissures and diaclases. Most samples 

contain fossils except for a few samples in Units III and II which seem to be free of 

fossils. Most chert in all units has conchoidal fracture although some in Units III and II 

show irregular fracture. 

While the workability of most cherts in all units is of a medium level, there are some 

examples of bad and a few showing a good level of workability.  

Non-cortical chert samples dominate, but some cortical pieces are evident. The cortex is 

mainly yellowish grey but it can also be yellowish brown, white and greyish orange. 

Cortex is mainly rough and not rolled but there is evidence of some smooth, rolled 

cortical pieces in Unit II. While cortex is mostly calcareous, there is some evidence for 

fluvial cortex in Units V and II. 

These characteristics (e.g. colour, grain size, feel, fabric, cortex type etc.) indicate that 

the chert of Azokh Cave is of grainstone texture (i.e. grain-supported) and can be 

grouped into three different RMGs. The largest and most representative RMG is grey 

chert, followed by olive grey chert and brownish grey chert. 

7.3.1.2. Flint 

Flint is represented by 328 samples which form 27.36% of the Azokh Cave lithic 

assemblage. The vast majority (89.33%) of pieces are in Unit II and the remaining are in 

the other four units (Table 7.4).  

Flint is the most varied of raw materials in all units and comes in a large variety of 

colours (Figure 7.45). More than 150 different tones of grey, brown, orange, green or 

combination of several of these colours were identified. However, as the list of colours 

was very long and many were represented by one or two pieces, those which were of 

similar colour tones were combined (the colour list is in the Annex).  
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As seen in Table 7.13,a brownish grey flint was the most abundant, followed by 

combinations of  grey and orange, olive grey and yellowish grey, moderate yellowish 

brown and yellowish grey, and many other colours. The largest variability in colour is 

in Unit II. Colour is irregularly distributed in 34.76% of flint samples, with 32.32% 

showing uniform/plain distribution, and in the remaining pieces colour is dotted or 

banded. Flint with irregular colour distribution is particularly characteristic of Unit II 

(36.18% of Unit II flint assemblage), but in all other units plain distribution is most 

common (Table 7.13). 

RM colour V % IV % III % II % I % Total % 

5YR 4/1 Brownish grey 1 5,26  --  -- 1 25 41 13,99 5 50 48 14,63 

 
N6 Medium light grey& 10YR 6/6 

dark yellowish orange 

1 

 

5,26 

 

 -- 

 

 -- 

 

 -- 

 

 -- 

 

40 

 

13,65 

 

2 

 

20 

 

43 

 

13,11 

 

 
5Y 6/1 Light olive grey& 5Y 8/1 

Yellowish grey 

4 

 

21,1 

 

 -- 

 

 -- 

 

 -- 

 

 -- 

 

36 

 

12,29 

 

 -- 

 

 -- 

 

40 

 

12,19 

 

 
10YR 5/4 Moderate yellowish brown 

& 5Y 8/1 Yellowish grey 

4 

 

21,1 

 

 -- 

 

 -- 

 

1 

 

25 

 

30 

 

10,23 

 

1 

 

10 

 

36 

 

10,98 

 

 
5YR 3/2 Greyish brown & 10YR 6/6 

dark yellowish orange 

1 

 

5,26 

 

1 

 

50 

 

1 

 

25 

 

30 

 

10,23 

 

1 

 

10 

 

34 

 

10,37 

 

 
5Y 6/1 Light olive grey, 10YR 6/6 

Dark yellowish orange & 10R 4/2 

Greyish red 

1 

 

5,26 

 

 -- 

 

 -- 

 

 -- 

 

 -- 

 

28 

 

9,56 

 

1 

 

10 

 

30 

 

9,15 

 
 

5Y 6/1 Light olive grey 4 21,1 1 50 1 25 20 6,83  --  -- 26 7,93 

 
10R 4/2 Greyish red, N4 Medium 

grey  & 10YR 6/6 Dark yellowish 
orange 

 -- 
 

 -- 
 

 -- 
 

 -- 
 

 -- 
 

 -- 
 

15 
 

5,12 
 

 -- 
 

 -- 
 

15 
 

4,57 
 

N5 Medium grey & 5Y 3/4 Dusky 

red 

1 

 

5,26 

 

 -- 

 

 -- 

 

 -- 

 

 -- 

 

14 

 

4,78 

 

 -- 

 

 -- 

 

15 

 

4,57 

 

10R 4/2 Greyish red & N9 White  --  --  --  --  --  -- 14 4,78 
  

14 4,27 

10YR 6/2 Pale yellowish brown  --  --  --  --  --  -- 13 4,44  --  -- 13 3,96 

 

10YR 5/4 Moderate yellowish brown, 
N7 Light grey& 5Y 8/1 Yellowish 

grey 

1 

 

5,26 

 

 -- 

 

 -- 

 

 

 
 -- 

 

 -- 

 

6 

 

2,05 

 

 -- 

 

 -- 

 

7 

 

2,13 

 

5P 4/2 Greyish purple  --  --  --  --  --  -- 4 1,37  --  -- 4 1,22 

10R 4/2 Greyish red 1 5,26  --  --  --  -- 2 0,68  --  -- 3 0,91 

Total 19 100 2 100 4 100 293 100 10 100 328 100 

Colour distribution V % IV % III % II % I % Total % 

irregular 4 21,1 1 50 1 25 106 36,18 2 20 114 34,76 

plain 7 36,8 1 50 2 50 90 30,72 6 60 106 32,32 

dotted 7 36,8  --  --  --  -- 77 26,28 1 10 85 25,91 

banded 1 5,26  --  -- 1 25 20 6,82 1 10 23 7,01 

Total 19 100 2 100 4 100 293 100 10 100 328 100 

Table 7.13 – Flint colour and distribution types in the lithic assemblages of Azokh Cave. 
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89.63% of flint is fine-grained. Some coarse-grained samples are present only in Units 

V and II (Table 7.14). Most flint samples (75.3%) are smooth although there are a few 

very smooth and rough pieces too. While smooth and very smooth types are well 

represented in all units, rough types are found only in Units V and II.  

95.12% of the flint samples are homogenous, the remaining 4.27% are heterogenous 

and are found only in Units V, II and I (Table 7.14). Grain size, feel and fabric were 

indeterminate in 2 pieces with signs of alteration (e.g. patina and concretion). 

Grain size V % IV % III % II % I % Total % 

fine 14 73,68 2 100 3 75 265 90,44 10 100 294 89,63 

coarse 5 26,32  --  --  --  -- 27 9,22  --  -- 32 9,76 

indet.  --  --  --  -- 1 25 1 0,34  --  -- 2 0,61 

Total 19 100 2 100 4 100 293 100 10 100 328 100 

Feel V % IV % III % II % I % Total % 

smooth 11 57,89 1 50 2 50 223 76,11 10 100 247 75,3 

v. smooth 3 15,79 1 50 1 25 57 19,45  --  -- 62 18,9 

rough 5 26,32  --  --  --  -- 12 4,1  --  -- 17 5,18 

indet  --  --  --  -- 1 25 1 0,34  --  -- 2 0,61 

Total 19 100 2 100 4 100 293 100 10 100 328 100 

Fabric V % IV % III % II % I % Total % 

homogenous 16 84,21 2 100 3 75 282 96,25 9 90 312 95,12 

heterogeneous 3 15,79  --  --  --  -- 10 3,41 1 10 14 4,27 

indet  --  --  --  -- 1 25 1 0,34  --  -- 2 0,61 

Total 19 100 2 100 4 100 293 100 10 100 328 100 

Table 7.14 - Grain size, feel and fabric of flint in the lithic assemblages of Azokh Cave. 

Most flint samples (79.57%) are dull. Of the few that show natural shine and lustre, 

43.28% is pearly, 32.84% greasy and 14.93% waxy. Unit V flint samples have a natural 

pearly and greasy lustre. In Units III and I only flint with a greasy lustre is evident. The 

flint samples of Unit II are the only ones in which there is evidence of all three types of 

lustre (pearly, greasy and waxy) (Table 7.15). The presence of natural lustre was 

difficult to identify in six thermally altered pieces. 74.4% of flint samples are opaque 

and 25.6% translucent. 
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Lustre V % IV % III % II % I % Total % 

dull 16 84,21 2 100 2 50 234 79,86 7 70 261 79,57 

shiny 3 15,79  --  -- 1 25 54 18,43 3 30 61 18,6 

indet  --  --  --  -- 1 25 5 1,71  --  -- 6 1,83 

Total 19 100 2 100 4 100 293 100 10 100 328 100 

Type of shine V % IV % III % II % I % Total % 

pearly 2 66,67  --  --  --  -- 27 45,76  --  -- 29 43,28 

greasy 1 33,33  --  -- 1 50 17 28,81 3 100 22 32,84 

waxy  --  --  --  --  --  -- 10 16,95  --  -- 10 14,93 

indet  --  --  --  --  1 50 5 8,47  --  -- 6 8,95 

Total 3 100  --  -- 2 100 59 100 10 100 67 100 

Transparency V % IV % III % II % I % Total % 

opaque 19 100 2 100 2 50 213 72,7 8 80 244 74,4 

translucent  --  --  --  -- 2 50 80 27,3 2 20 84 25,6 

Total 19 100 2 100 4 100 293 100 10 100 328 100 

Table 7.15 – Presence of lustre, lustre type and transparency of flint samples in the lithic 

assemblages of Azokh Cave. 

Most flint pieces have no internal fractures; however 35.06% have internal fissures and 

diaclases. These are mainly internal fissures (27.74%) (Table 7.16). There are also some 

pieces (3.66%) with internal diaclases and a few with both fissures and diaclases, but 

these are scarce in almost all units, and particularly in Unit II. Most flint samples 

(92.99%) have internal fossils. 

RM fractures V % IV % III % II % I % Total % 

none 11 57,89 1 50 1 25 194 66,21 6 60 213 64,94 

fissures 7 36,84  --  -- 2 50 79 26,96 3 30 91 27,74 

diaclases 1 5,26  --  -- 1 25 9 3,07 1 10 12 3,66 

 

fissures & 

diaclases 

 -- 

 

 -- 

 

1 

 

50 

 

 -- 

 

 -- 

 

11 

 

3,75 

 

 -- 

 

 -- 

 

12 

 

3,66 

 

Total 19 100 2 100 4 100 293 100 10 100 328 100 

Table 7.16 – Internal fracture types of flint in the lithic assemblages of Azokh Cave. 

All flint samples in all units show conchoidal fracture. Flints showing good and very 

good working quality form 78.96% of the assemblage and dominate the flint 

assemblages of all units. Only a few flint pieces were of medium and bad working 

quality (Table 7.17). The former are in Units V, III, II and I, while only four pieces of 

the latter are in Unit II. 
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Table 7.17 – Type of fracture and workability of flint in the lithic assemblages of Azokh Cave. 

85.06% of flint samples are non-cortical and 14.94% are partially cortical. Among 

cortical pieces, those with yellowish grey cortex dominate, although there are some 

samples with that is dark yellowish brown, greyish brown, greyish orange, white, 

greyish purple, brownish black among others (Table 7.18). The cortex is rough on many 

samples (53.06%) particularly in Units II and V.46.94% have smooth cortex,  mainly in 

Unit II, and a few in Units V, III and I. Different degrees of rolling is evident in 83.67% 

of cortical pieces out of which most show an advanced degree of rolling followed by 

samples with slight and polished rolling. Only 16.33% of cortical samples are not 

rolled, all of which are in Unit II. Cortex on 63.17%is calcareous. Samples with cortex 

of fluvial origin are well represented too, particularly in Units II and V (Table 7.18). 

Only one piece from Unit II has cortex of clayey origin. 

 

 

 

 

 

 

 

 

Type of fracture V % IV % III % II % I % Total % 

conchoidal 19 100 2 100 4 100 293 100 10 100 328 100 

Total 19 100 2 100 4 100 293 100 10 100 328 100 

Workability V % IV % III % II % I % Total % 

bad  --  --  --  --  --  -- 4 1,37  --  -- 4 1,22 

medium 4 21,05  --  -- 2 50 56 19,11 3 30 65 19,82 

good 13 68,42 1 50 2 50 199 67,92 7 70 222 67,68 

v. good 2 10,53 1 50  --  -- 34 11,6  --  -- 37 11,28 

Total 19 100 2 100 4 100 293 100 10 100 328 100 
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Cortex colour V % III % II % I % Total % 

5Y 8/1 Yellowish grey  --  --  --  -- 21 50  --  -- 21 42,86 

10YR 4/2 Dark yellowish brown 2 40  --  -- 7 16,67 1 100 10 20,41 

5YR 3/2 Greyish brown  --  --  --  -- 8 19,05  --  -- 8 16,33 

10YR 7/4 Greyish orange 1 20  --  -- 3 7,14  --  -- 4 8,16 

 

N9 White 

 

 -- 

 

 -- 

 

 -- 

 

 -- 

 

2 

 

4,76 

 

 -- 

 

 -- 

 

2 

 

4,08 

 

10YR 5/4 Moderate yellowish 

brown & N4 Medium dark grey 1 20  --  --  --  --  --  -- 1 2,04 

 

N6 medium light grey, 5P 2/2 

Very dusky purple & N9 White  --  -- 1 100  --  --  --  -- 1 2,04 

5P 4/2 Greyish purple  --  --  --  -- 1 2,38  --  -- 1 2,04 

5YR 2/1 Brownish black 1 20  --  --  --  --  --  -- 1 2,04 

Total 5 100 1 100 42 100 1 100 49 100 

Cortex structure V % III % II % I % Total % 

Rough 2 40  --  -- 24 57,14  --  -- 26 53,06 

Smooth 3 60 1 100 18 42,86 1 100 23 46,94 

Total 5 100 1 100 42 100 1 100 49 100 

Cortex rolling V % III % II % I % Total % 

not rolled  --  --  --  -- 8 19,05  --  -- 8 16,33 

slightly rolled 1 20  --  -- 7 16,67  --  -- 8 16,33 

Rolled  --  --  --  -- 26 61,9 1 100 27 55,1 

Polished 4 80 1 100 1 2,38  --  -- 6 12,24 

Total 5 100 1 100 42 100 1 100 49 100 

Cortex type V % III % II % I % Total % 

Calcareous 1 20  --  -- 30 71,43  --  -- 31 63,27 

Fluvial 4 80 1 100 11 26,19 1 100 17 34,69 

Clayey  --  --  --  -- 1 2,38  --  -- 1 2,04 

Total 5 100 1 100 42 100 1 100 49 100 

Table 7.18 – Colour, structure, rolling and type of flint cortex in the lithic assemblages of 

Azokh Cave. 

Analysis of the flint data indicated 21 different flint RMGs in the lithic assemblage of 

Azokh. A brown and grey flint RMGs dominate (17.38% and 17.07% respectively), 

followed by multicolour flint (13.41%), grey flint with white dots (10.06%), jaspoid 

flint (8.23%), pale brown flint (6.4%), grey and orange flint (5.18%), dark grey flint 

(4.88%), yellowish grey flint (3.35%) and several other smaller RMGs (Table 7.19 & 

Figure 7.45).  

The flint samples of Unit V form five different RMGs. Grey flint, brown flint and grey 

flint with white dots RMGs dominate followed by multicolour flint, jaspoid flint and 

white flint RMGs (Table 7.19). The only two flint samples of Unit IV are representative 
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of brown flint and grey flint RMGs. The flint samples of Unit III are within brown flint, 

multicoloured flint and pale brown flint RMGs.  

Unit II flint samples are represented in all 21 RMGs. In this unit the grey flint RMG 

dominates (16.04%), followed by brown flint (15.7%), multicolour flint (13.31%), grey 

flint with white dots (9.56%), jaspoid flint (8.53%) and other RMGs (Table 7.19).  

Most flint samples of Unit I are within the brown flint RMG (50%), but there are a few 

in grey flint, multicolour flint and grey flint with white dots RMGs (Table 7.19).  

This large variability of flint samples and total absence of refits, does not allow a 

definitive statement on the certainty of the possible formations of RMUs. In general, by 

their characteristics almost each flint sample is unique with some common aspects that 

help form RMGs but not so close as to consider them as a real RMU. However, taking 

into account some characteristics (i.e. colour and its distribution, rock texture, grain size 

etc.) in some cases it was possible to differentiate a few smaller groups within the larger 

RMGs that may form a RMU, the samples of which may have originated from the same 

nodule, although at different stages of working. For example, in the grey flint RMG it 

was possible to distinguish 14 smaller groups based on colour (e.g. light olive grey flint, 

medium grey flint, medium light grey with dark yellowish orange  dots and spots, light 

olive grey flint with dark yellowish orange and dusky red spots, light grey flint with 

dusky red dots etc). In the other largest brown flint RMG 7 smaller groups or possible 

RMUs were identified (e.g. dark yellowish brown flint, brownish black flint with very 

light grey, moderate yellowish brown flint, pale yellowish brown flint, greyish brown 

flint, greyish brown and moderate yellowish brown flint etc.) Within the jaspoid flint 

RMG there were also limited similarities between some samples according to colour 

and texture, e.g. fine greyish red flint with white dots, fine dark reddish brown flint with 

white dots etc. Two raw material types included in the list of RMGs can also be 

considered as possible RMUs. These are brown-grey mix brecciated flint (6 pieces) and 

olive grey and yellowish brown mix brecciated flint (3 pieces). The samples of these 

two RMGs have very similar characteristics and may be from the same nodule, although 

there are no refits to confirm this theory. In the case of flint samples of the Azokh Cave 

lithic assemblage, therefore, it is easier to speak of, and to group the samples in RMGs 

rather than RMUs. 
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RMG-s V % IV % III % II % I % Total  % 

brown flint 4 21,05 1 50 1 25 46 15,7 5 50 57 17,38 

grey flint 5 26,32 1 50  --  -- 47 16,04 3 30 56 17,07 

multicolour flint 3 15,79  --  -- 1 25 39 13,31 1 10 44 13,41 

grey flint with white dots 4 21,05  --  --  --  -- 28 9,56 1 10 33 10,06 

jaspoid flint 2 10,53  --  --  --  -- 25 8,53  --  -- 27 8,23 

pale brown flint  --  --  --  -- 1 25 20 6,83  --  -- 21 6,4 

grey & orange mix flint   --  --  --  --  --  -- 17 5,8  --  -- 17 5,18 

dark grey flint  --  --  --  --  --  -- 16 5,46  --  -- 16 4,88 

yellowish grey flint  --  --  --  --  --  -- 11 3,75  --  -- 11 3,35 

white flint 1 5,26  --  --  --  -- 8 2,73  --  -- 9 2,74 

orange flint  --  --  --  --  --  -- 7 2,39  --  -- 7 2,13 

 

brown-grey mix 

brecciated flint 

 -- 

 

 -- 

 

 -- 

 

 -- 

 

 -- 

 

 -- 

 

6 

 

2,05 

 

 -- 

 

 -- 

 

6 

 

1,83 

 

greyish purple flint  --  --  --  --  --  -- 5 1,71  --  -- 5 1,52 

 

dark & light grey mix 

flint 

 -- 

 

 -- 

 

 -- 

 

 -- 

 

 -- 

 

 -- 

 

4 

 

1,37 

 

 -- 

 

 -- 

 

4 

 

1,22 

 

altered flint  --  --  --  -- 1 25 3 1,02  --  -- 4 1,22 

 

olive grey & yellowish 

brown mix brecciated 

flint 

 -- 

 

 -- 

 

 -- 

 

 -- 

 

 -- 

 

 -- 

 

3 

 

1,02 

 

 -- 

 

 -- 

 

3 

 

0,91 

 

olive grey flint  --  --  --  --  --  -- 2 0,68  --  -- 2 0,61 

olive brown flint  --  --  --  --  --  -- 2 0,68  --  -- 2 0,61 

 

dark yellowish brown 

flint 

 -- 

 

 -- 

 

 -- 

 

 -- 

 

 -- 

 

 -- 

 

2 

 

0,68 

 

 -- 

 

 -- 

 

2 

 

0,61 

 

olive brown & greyish 

brown flint 

 -- 

 

 -- 

 

 -- 

 

 -- 

 

 -- 

 

 -- 

 

2 

 

0,68 

 

 -- 

 

 -- 

 

2 

 

0,61 

 

Total 19 100 2 100 4 100 293 100 10 100 328 100 

Table 7.19 – Raw material groups of flint in the lithic assemblages of Azokh Cave. 
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Figure 7.45 – Examples of best represented flint RMGs in the Azokh Cave assemblages; 

macro- and microscopic images. Microscopic images are made with a USB microscope at x50 

(images a, c, d, e, f, i, and k) and x100 (b, g, h, j, and l) magnifications: a) brown flint RMG; b) 

grey flint RMG; c) multicolour flint RMG; d) grey flint with white dots RMG; e) jaspoid flint 

RMG; f) grey & orange mix flint; g) brown-grey brecciated flint; h) orange flint RMG; i) white 

flint RMG; j) olive grey & yellowish brown brecciated flint RMG; k) dark & light grey mix flint 

RMG; l) dark yellowish brown flint RMG.  

 



         7. Raw Material Study 

134 

 

Summary 

Flint is the second most represented raw material in the studied assemblage and is 

characterised by its great colour variability in all units, particularly in Unit II. Different 

tones of grey, brown, orange, green or combinations of several of these colours are 

abundant in all units.  

Irregular and uniform distribution of colour is quite common but also present are flints 

with dotted and banded colours. Most flint samples are fine-grained, homogenous and 

smooth showing clear conchoidal fracture and good workability (knapping quality). A 

few coarse-grained, rough and heterogeneous samples are present too (especially in 

Units V and II). Some flint samples are of medium and bad workability.  

Most flint samples are dull and have no natural lustre or shine. A small percentage in 

Units V, III, II and I show natural greasy, pearly and waxy lustre. Internal fractures are 

not as common for the flint samples as is in case of chert discussed above; however, 

there are some internal fissures and diaclases in the flint pieces. Almost all samples 

have fossils in their composition.  

There are few cortical samples. Among these, cortex is mainly yellowish grey and dark 

yellowish brown and of calcareous origin. Cortex tends to be rough, but there are also 

some samples with different degrees of rolling (slightly or well rolled) indicating the 

possible capture of some of these samples from secondary sources after some degree of 

perhaps water transportation. A few samples in Unit V, are smooth and polished, 

indicating strong water transportation of the original nodules and their later capture by 

hominins in secondary sources. The cortex of these pieces is of fluvial origin. 

The great variability of flint is reflected also in the formation of raw material groups as 

many different RMGs were formed in all units and in particular in Unit II (21 different 

RMGs). Brown flint and grey flint RMGs dominate in all units but multicolour, jaspoid, 

grey with white dots, grey and orange RMGs are also well evidenced followed by some 

smaller RMGs. While the general structural and textural criteria of raw material were 

sufficient to indicate RMGs, these were not as secure for the formation of RMUs. 

However, several small groups within the large RMGs of grey flint, brown flint, 

multicolour and jaspoid flints were formed, which may form a RMU and may originate 
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from the same nodule, although at different stages or parts of it. The absence of refits 

among these groups does not necessarily disprove origin from the same nodule.  

7.3.1.3. Basalt 

Basalt is the third most represented raw material of the Azokh Cave lithic assemblage 

forming 10.01% of it (Table 7.4). Most basalt samples (80.83%) are from Unit II with 

some basalt in Units V (14.17%), IV (0.83%), III (3.33%) and I (0.83%). 

Greyish olive green, olive grey and greenish black basalts are the most abundant 

(17.5%, 15% and 14.17% respectively) in this assemblage followed by olive black, pale 

green and dusky blue green, and dusky yellowish green (1.67%) basalts (Table 7.20).  

Greyish olive green basalt is dominant especially in Unit V, while in Unit II the olive 

grey and greenish black basalts have more prominence followed by greyish olive green 

and olive black basalts (Figure 7.46). 

Colour in 61.67% of basalt samples is uniformly (plain) distributed with some evidence 

for banded and irregular distribution (Table 7.20). Basalt with plain/uniform colour 

distribution is dominant in all units while the banded basalt is rare in Units V, III and II 

and the irregularly coloured basalt is evident only in Unit II. There is a very high 

percentage (30.83%) of basalts of indeterminate colour characteristics as many basalt 

samples in all units, and in Unit II in particular, show heavy chemical alteration, are 

covered by a tough patina and concretion, which makes it impossible to note their 

original colour, texture and other characteristics (Table 7.20).  
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RM colour V % IV % III % II % I % Total % 

5GY 3/2 Greyish olive 

green 

9 

 

52,94 

 

1 

 

100 

 

1 

 

25 

 

10 

 

10,31 

 

 -- 

 

 -- 

 

21 

 

17,5 

 

5Y 3/2 Olive grey 2 11,76  --  --  --  -- 16 16,49  --  -- 18 15 

5GY 2/1 Greenish black 2 11,76  --  --  --  -- 15 15,46  --  -- 17 14,17 

5Y 2/1 Olive black 2 11,76  --  --  --  -- 10 10,31 1 100 13 10,83 

N1 black  --  --  --  --  --  -- 7 7,22  --  -- 7 5,83 

 

10G 6/2 Pale green & 

5BG 3/2 Dusky blue 

green 

 -- 

 

 -- 

 

 -- 

 

 -- 

 

1 

 

25 

 

4 

 

4,12 

 

 -- 

 

 -- 

 

5 

 

4,17 

 

 

10GY 3/2 dusky 

yellowish green 

 -- 

 

 -- 

 

 -- 

 

 -- 

 

 -- 

 

 -- 

 

2 

 

2,06 

 

 -- 

 

 -- 

 

2 

 

1,67 

 

Indet 2 11,76  --  -- 2 50 33 34,02  --  -- 37 30,83 

Total 17 100 1 100 4 100 97 100 1 100 120 100 

Colour distribution V % IV % III % II % I % Total % 

Plain 14 82,35 1 100 1 25 57 58,76 1 100 74 61,67 

Banded 1 5,88  --  -- 1 25 4 4,12  --  -- 6 5 

Irregular  --  --  --  --  --  -- 3 3,09  --  -- 3 2,5 

Indet 2 11,76  --  -- 2 50 33 34,02  --  -- 37 30,83 

Total 17 100 1 100 4 100 97 100 1 100 120 100 

Table 7.20 – Basalt colour and distribution in the lithic assemblages of Azokh Cave. 

Fine-grained basalts dominate (38.33%) but slightly coarser grained samples are also 

common (30.83%). These latter are especially common in Unit V (64.71% of Unit V 

basalt assemblage) followed by fine-grained basalts. In contrast, in Unit II fine-grained 

basalts dominate (39.18% of Unit II basalt assemblage) followed by coarser pieces 

(26.8% of Unit II basalt assemblage). All identifiable samples of Units IV, III and I are 

fine-grained (Table 7.21).  

47.5% of basalt samples are smooth and 19.17% are rough. Smooth basalt dominates in 

all units, although in Units II and I there are a few samples that are very smooth too 

(Table 7.21).  

Homogenous basalts dominate (61.67%) and are well represented in all units. 

Heterogeneous types form 9.17% of the basalt assemblage and are represented only in 

Unit II (Table 7.21). Because of chemical alteration almost 30% of basalt samples 

cannot be identified for all these categories. 
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Grain size V % IV % III % II % I % Total % 

fine 4 23,53 1 100 2 50 38 39,18 1 100 46 38,33 

coarse 11 64,71  --  --  --  -- 26 26,8  --  -- 37 30,83 

indet 2 11,76  --  -- 2 50 33 34,02  --  -- 37 30,83 

Total 17 100 1 100 4 100 97 100 1 100 120 100 

Feel V % IV % III % II % I % Total % 

rough 4 23,53  --  -- 2 50 17 17,53  --  -- 23 19,17 

smooth 11 64,71 1 100 2 50 43 44,33  --  -- 57 47,5 

v. smooth  --  --  --  --  --  -- 4 4,12 1 100 5 4,17 

indet 2 11,76  --  --  --  -- 33 34,02  --  -- 35 29,16 

Total 17 100 1 100 4 100 97 100 1 100 120 100 

Fabric V % IV % III % II % I % Total % 

homogenous 15 88,24 1 100 4 100 53 54,64 1 100 74 61,67 

heterogeneous  --  --  --  --  --  -- 11 11,34  --  -- 11 9,17 

indet 2 11,76  --  --  --  -- 33 34,02  --  -- 35 29,16 

Total 17 100 1 100 4 100 97 100 1 1 120 100 

Table 7.21 – Grain size, feel and fabric of basalt in the lithic assemblages of Azokh Cave. 

Lustre in 69.17% of the basalts is dull and a few have greasy and waxy natural lustres. 

Because of chemical weathering, determination of lustre is impossible for many 

samples. All basalt pieces in all units are opaque (Table 7.22).  

Lustre V % IV % III % II % I % Total % 

dull 15 88,24 1 100 4 100 63 64,95  --  -- 83 69,17 

shiny  --  --  --  --  --  -- 1 1,03 1 100 2 1,67 

indet 2 11,76  --  --  --  -- 33 34,02  --  -- 35 29,17 

Total 17 100 1 100 4 100 97 100 1 100 120 100 

Type of shine V % IV % III % II % I % Total % 

greasy  --  --  --  --  --  -- 1 100  --  -- 1 50 

waxy  --  --  --  --  --  --  --  -- 1 100 1 50 

Total  --  --  --  --  --  -- 1 100  -- 100 2 100 

Transparency V % IV % III % II % I % Total % 

opaque 17 100 1 100 4 100 97 100 1 100 120 100 

Total 17 100 1 100 4 100 97 100 1 100 120 100 

Table 7.22 – Lustre, type of shine, and transparency of basalt in the lithic assemblages of 

Azokh Cave. 

As they are volcanic, basalt samples do not have any fossils but they do have some 

internal fractures. 20.83% have internal fissures evidenced in samples in Units V and II. 

Some samples have also diaclases and a few have a combination of fissures and 

diaclases (Table 7.23). Nevertheless, there are many samples (59.17 %) without any 

internal fractures. 
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RM 

fractures V % IV % III % II % I % Total % 

none 10 58,82 1 100 3 75 57 58,76  --  -- 71 59,17 

fissures 5 29,41  --  --  --  -- 20 20,62  --  -- 25 20,83 

 

fissures & 

diaclases 

1 

 

5,88 

 

 -- 

 

 -- 

 

 -- 

 

 -- 

 

3 

 

3,09 

 

 -- 

 

 -- 

 

4 

 

3,33 

 

diaclases 1 5,88  --  --  --  -- 2 2,06  --  -- 3 2,5 

indet  --  --  --  -- 1 25 15 15,46 1 100 17 14,17 

Total 17 100 1 100 4 100 97 100 1 100 120 100 

Table 7.23 – Internal fracture types of basalt in the lithic assemblages of Azokh Cave. 

Most basalt samples (71.67%) in all units show conchoidal fracture, and in particular 

Units V and II (Table 7.23). Pieces with irregular fracture are also evident (Table 7.24). 

65% of basalt has good knapping potential (workability). These basalt samples are 

found in all units and obviously represented in greater numbers especially in Units V 

and II. 10.83% of basalt samples can be considered a having medium workability. Only 

two pieces in Unit II show very good workability. There was no evidence of basalt of 

poor knapping quality. Because of heavy alteration fracture type and workability cannot 

be determined for many basalt samples.   

Type of 

fracture V % IV % III % II % I % Total % 

conchoidal 15 88,24 1 100 2 50 67 69,07 1 100 86 71,67 

irregular 2 11,76  --  --  --  -- 5 5,15  --  -- 7 5,83 

indet  --  --  --  -- 2 50 25 25,77  --  -- 27 22,5 

Total 17 100 1 100 4 100 97 100 1 100 120 100 

Workability V % IV % III % II % I % Total % 

medium 2 11,76  --  --  --  -- 11 11,34  --  -- 13 10,83 

good 15 88,24 1 100 2 50 59 60,82 1 100 78 65 

v. good  --  --  --  --  --  -- 2 2,06  --  -- 2 1,67 

indet  --  --  --  -- 2 50 25 25,77  --  -- 27 22,5 

Total 17 100 1 100 4 100 97 100 1 100 120 100 

Table 7.24 – Type of fracture and workability of basalt in the lithic assemblages of Azokh 

Cave. 

Most basalt samples (61.67%) are non-cortical; however 38.33% have different degrees 

of cortex. It is most often olive black and greenish grey followed by combinations of 

olive grey and light olive grey, brownish grey and yellowish grey, and several other 

colours (Table 7.25).  

Cortex on 86.95%of basalt samples is very smooth and smooth but rough on a few 

pieces. In all units the cortex on basalt pieces indicates different degrees of rolling: 
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63.04% have a polished cortex (Table 7.25), while the remaining 36.96% show an 

advanced degree of rolling, all of which indicates a clear fluvial origin. 

Cortex colour V % III % II % I % Total % 

5Y 2/1 Olive black 2 16,67  --  -- 7 22,58 1 100 10 21,74 

5GY 6/1 Greenish grey 4 33,33  --  -- 6 19,35  --  -- 10 21,74 

 

5Y 3/2 Olive grey & 5Y 5/2 

Light olive grey 

3 

 

25 

 

 -- 

 

 -- 

 

5 

 

16,13 

 

 -- 

 

 -- 

 

8 

 

17,38 

 

5YR 4/1 Brownish grey  --  --  --  -- 5 16,13  --  -- 5 10,87 

5Y 8/1 Yellowish grey 1 8,33 2 100 2 6,45  --  -- 5 10,87 

5Y 4/1 Olive grey  1 8,33  --  -- 3 9,68  --  -- 4 8,7 

10Y 8/2 Pale greenish yellow 1 8,33  --  -- 3 9,68  --  -- 4 8,7 

Total 12 100 2 100 31 100 1 100 46 100 

Cortex structure V % III % II % I % Total % 

Rough  --  -- 2 100 4 12,9  --  -- 6 13,04 

Smooth 1 8,33  --  -- 15 48,39  --  -- 16 34,78 

v. smooth 11 91,67  --  -- 12 38,71 1 100 24 52,17 

Total 12 100 2 100 31 100 1 100 46 100 

Cortex rolling V % III % II % I % Total % 

Polished 11 91,67  --  -- 17 54,84 1 100 29 63,04 

Rolled 1 8,33 2 100 14 45,16  --  -- 17 36,96 

Total 12 100 2 100 31 100 1 100 46 100 

Cortex type V % III % II % I % Total % 

Fluvial 12 100 2 100 31 100 1 100 46 100 

Total 12 100 2 100 31 100 1 100 46 100 

Table 7.25 – Cortex colour of basalt, its structure, rolling and type in the lithic assemblages of 

Azokh Cave. 

Based on the above characteristics, eight basalt RMGs were distinguished of which 

most pieces are in the altered basalt RMG (37 / 30.83% of basalt assemblage), dark 

green coarse-grained basalt (24.17%), black fine basalt (17.5%), dark green fine basalt 

(10.83%), olive grey fine basalt (5.83%), olive grey coarse basalt (4.17%), pale and 

dark green fine basalt (4.17%) and black coarse basalt (2.5%) (Table 7.26 & Figure 

7.46). 

As with chert and flint, with basalt it is difficult to distinguish particular raw material 

units within these RMGs, as there are almost no refits or very close refit approximations 

evident in order to consider them as parts of the same nodule. However, in the dark 

green coarse-grained basalt RMG there is a refit of three pieces with two others that 

might almost form part of the same refit (one or two pieces are missing for these pieces 
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to refit with the other three) (see details in the Chapter 8). Therefore, only these 5 pieces 

can be considered as being a RMU within the dark green coarse basalt RMG. 

RMG V % IV % III % II % I % Total % 

Altered basalt 2 11,76  --  -- 2 50 33 34,02  --  -- 37 30,83 

 

Dark green coarse basalt 10 58,82  --  --  --  -- 19 19,59  --  -- 29 24,17 

 

Black fine basalt 2 11,76  --  --  --  -- 18 18,56 1 100 21 17,5 

 

Dark green fine basalt 1 5,88 1 100 1 25 10 10,31  --  -- 13 10,83 

 

Olive grey fine basalt 1 5,88  --  --  --  -- 6 6,19  --  -- 7 5,83 

 

Olive grey coarse basalt  --  --  --  --  --  -- 5 5,15  --  -- 5 4,17 

 

Pale & dark green fine 

basalt 

 -- 

 

 -- 

 

 -- 

 

 -- 

 

1 

 

25 

 

4 

 

4,12 

 

 -- 

 

 -- 

 

5 

 

4,17 

 

Black coarse basalt 1 5,88  --  --  --  -- 2 2,06  --  -- 3 2,5 

Total 17 100 1 100 4 100 97 100 1 100 120 100 

Table 7.26 – Basalt RMG-s in the lithic assemblages of Azokh Cave. 
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Figure 7.46 – Examples of types of basalts in Azokh Cave lithic assemblages; macro-and 

microscopic images (The microscopic images are made with an USB microscope at x50 (b, e, g 

& h) and x100 (a, c, d, & f) magnifications: a) Dark green basalt RMG; b) black fine basalt 

RMG; c) dark green fine basalt RMG; d) olive grey coarse RMG; e) olive grey fine RMG; f) 

pale & dark green fine basalt RMG; g) black coarse basalt RMG, and h) examples of altered 

basalt. 

As with basalt samples collected during field survey, the best preserved archaeological 

basalt samples were subjected to detailed microscopic analysis (SEM-EDX). The study 
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of 15 basalt samples, representing different RMGs and different Units (Units V and II), 

and comparison of mean results showed that all archaeological samples had the same 

chemical composition and that geologically important elements (Na, Mg, Al, Si, K, Ca, 

Ti and Fe) were present in all the archaeological samples. However there were evident 

quantitative differences between the compositional elements of different samples. 

Figure 7.47 shows clearly the spread of Ti and Ca percentages in different samples: 

mean values of Ti varying between 0.18% and 0.74% (lowest and highest in I49-32-

unII-2010 and G39-1-unV-2002 respectively); mean values of Ca between 1.49% and 

7.7% (lowest and highest in I49-32-unII-2010 and F50-40-unII-2007 respectively). 

Percentages of K and Fe are different also: mean values of K between 0.76% and 1.96% 

(lowest and highest in F50-40-unII-2007 and E40-4-unV-2003 respectively); and the 

mean values of Fe between 2.88% and 7.34% (lowest and highest in I49-32-unII-2010 

and H41-27-unV-2009 respectively). However, the spread of K and Fe is not as great as 

for Ti and Ca because many Fe and K values are similar. As can be seen in Figure 7.47, 

Si and Al values do not seem to have outstanding variations. There are evident 

differences also in the Na and Mg of different samples. Percentages of Mg in most 

samples vary between 0.7% and 1.15%; however, there are various samples that differ 

from these general values; in particular, the E40-4-unV-2003 sample shows the lowest 

Mg value (0.53%) and the F50-40-unII-2007 sample is clearly different from all other 

samples having the highest Mg value (3.37%), with no other sample equal or close to it. 

Although not quite as exceptional, the Mg value (1.48%) of the D42-24-unV-2003 

sample (1.48%) is also slightly different from the general Mg range. The Na in the 

samples also shows a spread of values varying mainly between 0.85% and 2.3% and 

here, too, there are some exceptions, such as the clearly different F50-40-unII-2007 

sample with the lowest (0.53%) Na value and the I49-32-unII-2010 sample with the 

highest (3.43%) Na value.  
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Figure 7.47 – Results of chemical compositional analysis (EDX) of archaeological basalt 

samples (Units V & II). Arrows indicate elements with evident quantitative differences 

When comparing the archaeological basalt samples of Unit V and Unit II separately, it 

becomes evident that quantitative differences of compositional elements between the 

basalts of different units are present as well. In particular, as can be seen in Figure 7.47, 

in many cases, but not always, the lowest Ti and Ca values are from the Unit II samples 

(the lowest Ti values varying mainly between 0.2% and 0.35%, and Ca values varying 

between 1.3% and 3.3%). In contrast, the highest values of these elements often are 

from Unit V basalts where the Ti values vary between 0.6% and 0.75% and the Ca 

values between 4.3% and 5.8%. Of course not all samples follow this differential 

tendency; for example one of Unit II samples (F50-40-unII-2007) shows the highest Ca 

value (7.7%) and one of the lowest Ti values (0.19%). The difference of compositional 

element values is evident also when comparing potassium values, as once again the Unit  

V samples show slightly higher percentages (between 1.36% and 1.96%) than those in 
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Unit II where some of the samples show lower values for this element (between 0.76% 

and 1.33%). It is difficult to highlight clear evident differences between the basalt 

samples of these two units when comparing A1, Si or Fe data; quantitative differences 

are definitely evident but not enough to clearly differentiate basalts of one unit from 

another. Apart from exceptional cases, when comparing the Na and Mg values of 

basalts of the two units (e.g. E40-4-unV-2003 with the lowest [0.53%] Na and Mg 

values; I49-32-unII-2010 with one of the lowest Mg [0.7%] and the highest Na [3.43%] 

values; and F50-40-unII-2007 with the highest Mg [3.37%] and one of the lowest Na 

[0.85%] values), all other samples in both units seem to have about the same range of 

values (between 0.8% and 1.16% for Mg and 1.22% and 1.92% for Na). However, at 

this stage it is difficult to distinguish criteria that clearly differentiates these elements in 

different basalt samples.  

Comparison of results of the micro-analysis of archaeological basalt samples with those 

obtained during field survey (including Ethiopian and Spanish basalt samples) (Figure 

7.48), showed evident quantitative differences in all compositional elements. The lowest 

Na values (0.53% and 0.85%) are in archaeological samples from Units V and II (E40-

4-unV-2003 and F50-40-unII-2007).  The highest Na value (3.43%) is again in one of 

the archaeological samples (I49-32-2010). These lowest and highest values do not 

coincide with any of the sampled basalts. In contrast, the most common Na values (1 – 

2.4%) are found in both the remaining archaeological and all sampled basalts, although 

values higher than 2% are evident only in two archaeological samples of Unit II (C47-

25-unII-2009 and I49-25-unII-2008) and four sampled basalts (Ishbas-S1, Ishbas-S2, 

AM7-16-01 and BLS04-01). In the case of Mg, three archaeological samples from Units 

V and II have the lowest values (E40-4-unV-2003, G39-1-unV-2002 and I49-32-unII-

2010) which again do not coincide with any of the sampled basalts. The highest Mg 

values are between 3.3% - 4.3%. Here, in contrast to the lowest values, one 

archaeological (F50-40-unII-2007) and two sampled basalts (AM7-16-01/Ethiopian and 

BLS04-01/Spanish) are fairly similar. All other archaeological and sampled basalts, 

with slight variations, lie within the main range of Mg values,that is between 0.9 – 1.5% 

(Figure 7.48). The lowest A1 values are < 5% which coincides with one archaeological 

sample (E40-4-unV-2003) and one sampled basalt (Ishbas-S1). The main range of Al 

values is between 5.2% - 6.5% found in nine archaeological pieces (F40-01-unV-2002, 
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I49-32-unII-2010, C47-25-unII-2009, D46-5-unII-2003, I49-25-unII-2008, C46-41-

unII-2008, F50-40-unII-2007, H50-7-unII-2010 and I49-63-unII-2010) and six sampled 

basalts (Ishbas-S2, Ishbas-S3, Ishbas-S4, Ishbas-S5, Ishbas-MT-S1 and Ishbas-MT-S2). 

Within the ≥ 7% Al values lie some of the archaeological (D42-24-unV-2003, G39-1-

unV-2002, H41-27-unV-2009, G49-72-unII-2011, E52-82-unII-2010) and sampled 

(AM7-16-01 and BLS04-01) basalts. The lowest Si values (between 12% and 17%) are 

in two sampled basalts only (Ishbas-S1 and Ishbas-S2) and in no archaeological 

samples. However, the main range of Si values (19 – 24%) are found in most of the 

archaeological and sampled basalts. There is also a higher range of Si values (29 – 34%) 

among the archaeological samples (Unit II samples in particular) but not among the 

sampled basalts. The lowest K value (0.54%) is in two sampled basalts (Ishbas-S1 and 

AM7-16-01) but none of the archaeological samples. However, the range of values 

between 0.7 – 1.5% is found in most of the archaeological and sampled basalts. Higher 

K values (1.7 – 2%) are in some of the archaeological samples of Unit V (3 samples) 

and Unit II (1 sample) only. The range of Ca values between 1.5 – 2.3% and between 3 

– 3.5% are represented mainly in the archaeological samples of Unit II and one Unit V 

piece (D42-24-unV-2003). No survey basalts lie within this range of values. Ca values 

between 4.1 and 6.3% are found in most of the archaeological and survey basalts, 

although a concentration of values between 4.1 to 5.8%  is evident in the archaeological 

pieces and a concentration of 5-6.2%in the survey basalts. The highest Ca values (7 – 

7.7%) coincide only in one archaeological (F50-50-unII-2007) and one survey basalt 

(AM7-16-01). The lowest range of Ti values (0.18 – 0.25%) are found in three Unit II 

archaeological samples and in one survey basalt (Ishbas-S1), while the range of values 

between 0.3 – 0.7% are present in most archaeological and sampled basalts. The highest 

Ti value (1.29%) is from one sampled (Ishbas-MT-S2) basalt with no similar value in 

the archaeological and sampled basalts. Fe data shows that the lowest range of values 

(2.8 – 3.3%) is found in only two Unit II archaeological samples, and the highest (8 – 

14%) is in several sampled basalts (Ishbas-S1, Ishbas-S5, Ishbas-S3, Ishbas-MT-S1 and 

AM7-16-01) but no archaeological samples. Seven archaeological samples and two 

sampled basalts (Ishbas-S4 and BLS04-01) have Fe values ranging between 6.5 – 7.3%. 

Fe values between 4 – 5.8% are found mainly in Unit II archaeological samples (with 1 

only in Unit V – E40-4-unV-2003) and two sampled basalts (Ishbas-S2 and Ishbas-MT-

S2) (Figure 7.48). 
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Figure 7.48 – Comparison of EDX micro-analysis results of archaeological (Units V & II) and 

surveyed basalt samples. The arrows indicate some of the elements with evident quantitative 

differences 

Summary 

In summary, the basalt of Azokh Cave is in various shades of black, green and grey 

mainly of uniform (plain) but sometimes irregular distribution. While fine-grained 

basalts are most abundant, slightly coarser basalts are also common. Most basalts are 

smooth and homogenous however those which are rough and heterogeneous are also 

evident, especially in Unit II. Basalts are mainly dull with no evidence of natural lustre 

or shine. Only a few samples show natural greasy or waxy lustres. Although most basalt 

samples have no internal fractures, there is evidence of internal fissures and diaclases in 

some Unit V and Unit II samples. Basalts with conchoidal fracture are abundant in all 
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units which, together with other characteristics, indicate a high percentage of basalts of 

good knapping quality (workability). However, there is also evidence for basalts with 

irregular fracture and those of medium workability. Cortical basalt samples are 

common, although not dominant. Cortex tends to be olive black and greenish grey but 

other colours (e.g. olive grey, brownish grey or yellowish grey) are also present. 

Smooth, rolled and polished cortical basalt pieces are very abundant in all Units, and in 

Units V and II in particular, indicating the fluvial origin of the original basalt nodules. 

The percentage of altered basalt samples is high in all units (almost 30 – 31% of the 

basalt assemblage), especially in Unit II, which hampers a full analysis and 

characterisation of these basalt samples.  

The data indicates that the basalt of Azokh Cave is mainly aphanitic (<1 mm crystals) 

and porphyritic (combination of large and small crystals) in texture and of mafic 

mineral composition (composed of magnesium and iron rich minerals). Future, more 

detailed (thin section) studies of these basalts may change some aspects related to 

texture or composition, as volcanic rock of porphyritic texture may be also diorite, 

gabbro, andesite etc. However, as no such studies have been done as yet the term 

„basalt‟ is used for basaltic rocks of both (aphanitic and porphyritic) textures in this 

study.  

The characteristics discussed here can be placed into eight raw material groups. As well 

as the altered basalt RMG, dominant also are the dark green coarse basalt and black fine 

basalt RMGs, followed by dark green fine basalt, olive grey fine basalt, olive grey 

coarse basalt, pale and dark green fine basalt, and black coarse basalt RMGs. The only 

RMU of five pieces was formed within the dark green coarse-grained basalt RMG. 

Results of the micro-analysis of archaeological basalt samples, indicate that all 

archaeological samples have the same geological composition, although with evident 

differences in proportions of their main elements. There is an evident quantitative 

difference present in the Ti and Ca values of basalts of different units (e.g. some Unit II 

samples have the lowest Ti and Ca values while Unit V samples have the highest). Al, 

Si, K and Fe values, although variable in different samples, do not show unusual or 

outstanding differences in any of the samples. Except for a few clearly differentiated 

pieces in the studied (survey) samples, all the others show a similar range of Mg and Na 

values. Based on these results and pending further discussion with geologists, one of the 
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archaeological samples (F50-40-unII-2007) with clearly different values (Figure 7.47) 

was characterised as gabbro.  

Comparison of results of the micro-analysis of archaeological pieces and samples from 

the Ishkhanaget River valley as well as the Ethiopian and Spanish basalt samples, 

showed that in all compositional elements some values were restricted to the 

archaeological samples or the sampled basalts (i.e. with no coinciding values between 

archaeological and sampled basalts), however there were always values or a range of 

values that were the same or similar in some or many of the archaeological and sampled 

basalts. Of course, at this stage and within this study it is difficult to make a perfect 

classification of the similarities and differences of basalt samples; however as can be 

seen in Figure 7.48 all basalt samples (archaeological and sampled), except for the 

Ethiopian and Spanish basalts and also the F50-40-unII-2007 archaeological sample are 

reasonably similar.  The Ethiopian (AM7-16-01) and Spanish basalts (BLS04-01) are 

evidently different especially when comparing the results of Mg values. One Unit II 

archaeological piece (F50-40-unII-2007) which is different to the other archaeological 

and other sampled basalts is somewhat similar to the Ethiopian and Spanish basalts. 

It is clear that there is not enough information to distinguish the raw material sources of 

archaeological pieces or to state with certainty that the source of the Azokh 

archaeological basalts was the Ishkhanaget River valley. However, some data may 

indicate a potential local origin for the archaeological basalts and the Ishkhanaget River 

Valley as a possible source. 

7.3.1.4. Limestone 

Only 23 limestone pieces have been recovered: 3 in Unit V, 1 in Unit III, 18 in Unit II, 

and 1 in Unit I. Together limestone pieces form 1.92% of the Azokh lithic assemblage. 

Limestone of yellowish grey and pale yellowish brown is the most common (26.09% 

and 17.39% respectively) followed by greyish brown, olive black, a mixture of olive 

grey and yellowish grey, and greyish orange and moderate yellowish brown limestones 

(Figure 7.49). Colour distribution is plain (uniform) in 69.57% and irregular in 17.39% 

(Table 7.27). Alteration (patina and concretion) makes it difficult to determine colour 

and colour distribution of a few limestone samples. 
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RM colour V % III % II % I % Total % 

5Y 8/1 Yellowish grey 1 33,33  --  -- 4 22,22 1 100 6 26,09 

 

10YR 6/2 Pale yellowish brown 1 33,33  --  -- 3 16,67  --  -- 4 17,39 

 

5YR 3/2 Greyish brown  --  --  --  -- 3 16,67  --  -- 3 13,04 

 

5Y 2/1 Olive black  --  --  --  -- 3 16,67  --  -- 3 13,04 

 

5Y 4/1 Olive grey & 5Y 8/1 

yellowish grey 

 -- 

 

 -- 

 

 -- 

 

 -- 

 

3 

 

16,67 

 

 -- 

 

 -- 

 

3 

 

13,04 

 

 

10YR 7/4 Greyish orange & 10YR 

5/4 Moderate yellowish brown 

1 

 

33,33 

 

 -- 

 

 -- 

 

 -- 

 

 -- 

 

 -- 

 

 -- 

 

1 

 

4,35 

 

 

Indet  --  -- 1 100 2 11,11  --  -- 3 13,04 

 

Total 3 100 1 100 18 100 1 100 23 100 

Colour distribution V % III % II % I % Total % 

plain 2 66,67  --  -- 13 72,22 1 100 16 69,57 

irregular 1 33,33  --  -- 3 16,67  --  -- 4 17,39 

indet  --  -- 1 100 2 11,11  --  -- 3 13,04 

Total 3 100 1 100 18 100 1 100 23 100 

Table 7.27 – Limestone colour and its distribution in the lithic assemblages of Azokh Cave. 

56.52% of limestone pieces are fine-grained, mainly those in Unit II. Some coarse-

grained limestone samples are present too in Units V and II. There are a few fine-to-

coarse grained pieces (Table 7.28). The surface of most samples is smooth but some are 

rough. 78.26% of the limestone is homogenous and present in all units containing 

limestone while heterogeneous limestone pieces are present too but less abundant 

(Table 7.28). 

Grain size V % III % II % I % Total % 

fine  --  -- 1 100 11 61,11 1 100 13 56,52 

fine to coarse  --  --  --  -- 2 11,11  --  -- 2 8,7 

coarse 3 100  --  -- 5 27,78  --  -- 8 34,78 

Total 3 100 1 100 18 100 1 100 23 100 

Feel V % III % II % I % Total % 

smooth  --  -- 1 100 13 72,22 1 100 15 65,22 

rough 3 100  --  -- 5 27,78  --  -- 8 34,78 

Total 3 100 1 100 18 100 1 100 23 100 

Fabric V % III % II % I % Total % 

homogenous 2 66,67 1 100 14 77,78 1 100 18 78,26 

heterogeneous 1 33,33  --  -- 4 22,22  --  -- 5 21,74 

Total 3 100 1 100 18 100 1 100 23 100 

Table 7.28 – Grain size, feel and fabric of limestone artefacts in the lithic assemblages of 

Azokh Cave. 
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All limestone samples are dull and opaque and have no natural lustre and shine. 65.22% 

appear to be fossiliferous; these are in Units V, III, II and I (Table 7.29). Five pieces 

have no internal fossils, and surface alteration of another three pieces makes it difficult 

to determine the presence of fossils. 

Fossil 

presence V % III % II % I % Total % 

yes  3 100 1 100 10 55,56 1 100 15 65,22 

no  --  --  --  -- 5 27,78  --  -- 5 21,74 

indet  --  --  --  -- 3 16,66  --  -- 3 13,04 

Total 3 100 1 100 18 100 1 100 23 100 

Table 7.29 – Fossil presence in the composition of limestone samples in the lithic assemblages 

of Azokh Cave. 

60.88% of the limestone assemblage has internal fractures; fissures are most abundant, 

followed by diaclases and a combination of fissures and diaclases (Table 7.30). Most 

limestone samples with fissures are from Unit II but there are a few in Units V and III. 

Samples with diaclases are evident in Units V and II, and samples with a combination 

of fissures and diaclases are from Unit II. Nine pieces have no internal fractures (Table 

7.30). 

RM fractures V % IV % III % II % I % Total % 

fissures 2 66,67  --  -- 1 100 7 38,89  --  -- 10 43,48 

diaclases 1 33,33  --  --  --  -- 1 5,56  --  -- 2 8,7 

 

fissures 

&diaclases 

 -- 

 

 -- 

 

 -- 

 

 -- 

 

 -- 

 

 -- 

 

2 

 

11,11 

 

 -- 

 

 -- 

 

2 

 

8,7 

 

none  --  --  --  --  --  -- 8 44,44 1 100 9 39,13 

Total 3 100  --  -- 1 100 18 100 1 100 23 100 

Table 7.30 – Internal fractures of limestone samples in the lithic assemblages of Azokh Cave. 

Most limestone samples (82.6%) fracture conchoidally while a few pieces in Units III 

and II show irregular fracture (Table 7.31). 65.22% showing medium knapping 

potential (workability) are represented only in Unit V and Unit II. However, some 

limestone pieces show good and bad knapping potential. Nevertheless, together 82.61% 

of limestone pieces are of medium and bad workability (Table 7.31). 
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Type of 

fracture V % IV % III % II % I % Total % 

conchoidal 3 100  --  --  --  -- 15 83,33 1 100 19 82,6 

irregular  --  --  --  -- 1 100 3 16,67  --  -- 4 17,39 

Total 3 100  --  -- 1 100 18 100 1 100 23 100 

Workability V % IV % III % II % I % Total % 

bad  --  --  --  -- 1 100 2 11,11 1 100 4 17,39 

medium 3 100  --  --  --  -- 12 66,67  --  -- 15 65,22 

good  --  --  --  --  --  -- 4 22,22  --  -- 4 17,39 

Total 3 100  --  -- 1 100 18 100 1 100 23 100 

Table 7.31 – Type of fracture and texture of limestones in the lithic assemblages of Azokh 

Cave. 

Non-cortical pieces dominate (73.91%) but some partially cortical samples are present 

too. The cortex is predominantly yellowish grey (83.33%) although there are a few 

pieces with olive black cortex (Table 7.32). Four cortical samples are smooth and rolled, 

and two further samples have very smooth and polished cortex, the latter in Units V and 

II (1 piece each) (Table 7.32). The cortex of all these samples is clearly of fluvial origin. 

Cortex colour V % II % Total % 

5Y 8/1 Yellowish grey 1 100 4 80 5 83,33 

5Y 2/1 Olive black  --  -- 1 20 1 16,67 

Total 1 100 5 100 6 100 

Cortex structure V % II % Total % 

smooth 1 100 3 60 4 66,67 

v. smooth  --  -- 2 40 2 33,33 

Total 1 100 5 100 6 100 

Cortex rolling V % II % Total % 

rolled  --  -- 4 80 4 66,67 

polished 1 100 1 20 2 33,33 

Total 1 100 5 100 6 100 

Cortex type V % II % Total % 

fluvial 1 100 5 100 6 100 

Total 1 100 5 100 6 100 

Table 7.32– Cortex colour of limestone, its structure, rolling and type in the lithic assemblages 

of Azokh Cave. 

Based on these characteristics, two raw material groups were identified: a silicified 

limestone RMG, which includes 12 pieces, and a yellowish grey limestone RMG with 

11 pieces. Most samples of both RMGs are in Unit II (Table 7.33).  
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RMG V % III % II % I % Total % 

Silicified 

limestone 

1 

 

33,33 

 

 -- 

 

 -- 

 

11 

 

61,11 

 

 -- 

 

 -- 

 

12 

 

52,17 

 

 

Yellowish grey 

limestone 

2 

 

66,67 

 

1 

 

100 

 

7 

 

38,89 

 

1 

 

100 

 

11 

 

47,83 

 

Total 3 100  1 100 18 100 1 100 23 100 

Table 7.33 - RMG-s of limestone in the lithic assemblages of Azokh Cave. 

 

Figure 7.49 – Limestone samples of Azokh Cave lithic assemblage; macro- and microscopic 

images (microscopic images are made with an USB microscope at 50x (b) and 100x (a) 

magnifications): a) samples of limestone RMG; b) samples of silicified limestone RMG 

Summary 

Limestone forms only 1.92% of the Azokh Cave lithic assemblage. It is mainly 

yellowish grey and pale yellowish brown in colour, but also present are samples of 
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greyish brown, olive black, and some showing combination of yellowish grey and olive 

grey, greyish orange and yellowish brown colours. Colour distribution of most samples 

is plain (uniform), but irregular distribution is evident in Units V and II. Most limestone 

samples are fine-grained (mainly in Unit II), although coarse-grained specimens are also 

common, particularly in Units II and V.  

In all units, most limestone is smooth and homogenous although present to a lesser 

extent are pieces that are rough and heterogeneous (Units V and II). All samples are dull 

and opaque. Most samples contain fossils. Many limestone pieces have internal 

fractures, particularly internal fissures although some have diaclases or combination of 

fissures and diaclases. While pieces with internal fractures are represented in all units, 

there are some without internal fractures, mainly in Unit II.  

Most pieces are conchoidal and of medium workability, but there is some evidence of 

pieces with irregular fracture and poor workability. A few samples with good knapping 

potential are represented in Unit II.  

Six limestone pieces are partially cortical with cortex that is mainly yellowish grey. The 

cortex is smooth and rolled, and in few cases also very smooth and polished indicating a 

fluvial origin of the original nodules of these samples.  

Results of the limestone study show they are primarily packstone (i.e. grain-supported) 

in texture with some evidence of wackestone (i.e. >10% of grains) and grainstone 

(absence of matrix; grain-supported) textures (Table 7.34). These characteristics 

allowed two main limestone RMGs to be distinguished: silicified limestone and 

yellowish grey limestone RMGs with a slight dominance of the silicified limestone 

RMG. The formation of RMUs within the RMGs is practically impossible as the 

limestone samples are quite different from each other and almost every sample could 

form its own RMG.  

Texture V % IV % III % II % I % Total % 

packstone 1 33,33  --  -- 1 100 10 55,56 1 100 13 56,52 

wackestone 2 66,67  --  --  --  -- 5 27,78  --  -- 7 30,43 

grainstone  --  --  --  --  --  -- 3 16,66  --  -- 3 13,04 

Total 3 100  --  -- 1 100 18 100 1 100 23 100 

Table 7.34 – Limestone texture types in the lithic assemblages of Azokh Cave. 
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 7.3.1.5. Obsidian 

There are 19 obsidian pieces which form 1.58% of the Azokh Cave lithic assemblage 

(Table 7.4). Obsidian was found in all units except Unit IV. Most samples (42.11%) are 

greyish black in colour but common too are black and a mixture of greyish black and 

moderate yellowish brown obsidians (Table 7.35 & Figure 7.50). Colour tends to be 

uniformly (plainly) distributed (68.42%) although irregular distribution is common too 

(Table 7.35). The original colour was impossible to establish in one Unit II piece due to 

heavy weathering and alteration. 

RM colour V % III % II % I % Total % 

N2 greyish black 1 33,33  --  -- 7 50  --  -- 8 42,11 

 

N2 greyish black & 10YR 5/4 

Moderate yellowish brown  

1 

 

33,33 

 

 -- 

 

 -- 

 

4 

 

28,57 

 

 -- 

 

 -- 

 

5 

 

26,31 

 

N1 black 1 33,33 1 100 2 14,29 1  -- 5 26,32 

indet   --   --  --  -- 1 7,14  --  -- 1 5,26 

Total 3 100 1 100 14 100 1 100 19 100 

Colour distribution V % III % II % I % Total % 

plain 2 66,67 1 100 9 64,29 1 100 13 68,42 

irregular 1 33,33  --  -- 4 28,57  --  -- 5 26,32 

indet  --  --  --  -- 1 7,14  --  -- 1 5,26 

Total 3 100 1 100 14 100 1 100 19 100 

Table 7.35 – Colour of obsidian and its distribution in the lithic assemblages of Azokh Cave. 

All obsidian samples are fine-grained and homogenous. 89.47% are very smooth (in all 

units, especially Unit II) and 10.53% are smooth (Table 7.36). 

Grain size V % III % II % I % Total % 

fine 3 100 1 100 14 100 1 100 19 100 

Total 3 100 1 100 14 100 1 100 19 100 

Feel V % III % II % I % Total % 

smooth  --  --  --  -- 2 14,29  --  -- 2 10,53 

v. smooth 3  -- 1 100 12 85,71 1 100 17 89,47 

Total 3 100 1 100 14 100 1 100 19 100 

Fabric V % III % II % I % Total % 

homogenous 3 100 1 100 14 100 1 100 19 100 

Total 3 100 1 100 14 100 1 100 19 100 

Table 7.36 – Grain size, feel and fabric of obsidian samples in the lithic assemblages of Azokh 

Cave. 

Lustre is predominantly shiny (89.47%) and always pearly. Most pieces (68.42%) are 

translucent with a very few opaque and transparent (Table 7.37). 
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Lustre V % III % II % I % Total % 

dull  --  --  --  -- 2 14,29  --  -- 2 10,53 

shiny 3 100 1 100 12 85,71 1 100 14 89,47 

Total 3 100 1 100 14 100 1 100 19 100 

Type of shine V % III % II % I % Total % 

pearly 3 100 4 100 11 100 1 100 19 100 

Total 3 100 4 100 11 100 1 100 19 100 

Transparency V % III % II % I % Total % 

transparent  --  --  --  -- 2 14,28  --  -- 2 10,53 

translucent 3 100 1 100 8 57,14 1 100 13 68,42 

opaque  --  --  --  -- 4 28,57  --  -- 4 21,05 

Total 3 100 1 100 14 100 1 100 19 100 

Table 7.37 – Presence of lustre, type of shine and transparency of obsidian samples in the lithic 

assemblages of Azokh Cave. 

There is no evidence for internal fractures which is reflected also in the workability of 

this rock. All obsidian samples are conchoidal and most (68.42%) show very good 

knapping potential, with only four pieces showing good workability, which together 

total 94.74% of obsidian assemblage. Workability of one altered piece in Unit II could 

not be determined (Table 7.38). 

Type of 

fracture V % III % II % I % Total % 

conchoidal 3 100 1 100 14 100 1 100 19 100 

Total 3 100 1 100 14 100 1 100 19 100 

Workability V % III % II % I % Total % 

good  --  --  --  -- 4 28,57 1 100 5 26,32 

v. good 3 100 1 100 9 64,29  --  -- 13 68,42 

indet  --  --  --  -- 1 7,14  --  -- 1 5,26 

Total 3 100 1 100 14 100 1 100 19 100 

Table 7.38 – Fracture type and workability of obsidian in the lithic assemblages of Azokh Cave 

One obsidian piece in Unit V is partially cortical. The cortex is greyish black, rough and 

rolled. The origin of cortex cannot be determined as although rolled but it does not seem 

to be of fluvial origin.  

Two RMGs can be distinguished: a black obsidian RMG forming 68.42% of the 

obsidian assemblage and is represented in all units with obsidian (Units V, III, II and I), 

and a black and brown obsidian forming 31.58% of the assemblage (Table 7.39). No 

refits are evident in any of the RMGs and none form RMU. 
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RMG V % III % II % I % Total % 

Black obsidian 2 66,67 1 100 9 64,29 1 100 13 68,42 

Black & brown mix obsidian 1 33,33  --  -- 5 35,71  --  -- 6 31,58 

Total 3 100 1 100 14 100 1 100 19 100 

Table 7.39 – RMG-s of obsidian 

 

 

Figure 7.50 – Obsidian samples of Azokh Cave lithic assemblage; macro- and microscopic 

images (microscopic images are made with an USB microscope at 100x magnifications): a) 

sample of black obsidian RMG; b) samples of black and brown mix obsidian RMG 

Results of the micro-analysis (SEM-EDX) of 16 obsidian samples of Units V, III and II 

showed that all samples are of the same composition and contain the geologically 

important elements of for this rock (Na, Al, Si, K, Ca and Fe) (Figure 7.51). Although 

the results of all archaeological samples indicated in Figure 7.51 seem to be quite 

homogenous, there are some quantitative differences between the main elements, 

especially Fe, Ca, K and Na.  

The lowest Na values of (~ 1.1 – 1.3%) are found in 3 Unit II samples (G50-58-unII-

2011 (black & brown obsidian), G48-159-unII-2006, D47-87-unII-2009 (black 

obsidian)) and one Unit III sample (D46-141-unIII-2003 (black obsidian)). Most 

obsidian samples have Na values between 1.4 and 1.8%, particularly those in Unit II (4 

samples of black obsidian RMG and 3 of black and brown obsidian RMG). All three 

Unit V samples have an Na value around 2% which is above all Unit II Na values 

except for one (F49-1-unII-2012 black obsidian) which has the highest Na value 

(2.57%). There are not many differences in Al values. The only sample with an A1 
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value < 5% is from Unit III (D46-141-unIII-200 (black obsidian)). The other obsidian 

samples have Al values between 5.1 – 5.9%, the highest value (5.9%) seen in the Unit II 

black and brown sample (E51-11-unII-2010). The lowest Si value is of a Unit III black 

obsidian (D46-141-unIII-200) followed by a Unit II black obsidian piece (F49-1-unII-

2012). Si values range between 30 – 33.5% including both black and black and brown 

obsidians. However, Si values in 5 Unit II samples (3 black and 2 black and brown 

obsidians) range between 34 – 35%. The lowest K values range from 3 – 3.9% and 

include all three Unit V samples and one Unit II piece (F49-1-unII-2012 black 

obsidian). Most Unit II samples have K values that lie within the 4 – 6 %, as does the 

Unit III sample. The only sample with a K value > 7% is a Unit II black obsidian G48-

159-unII-2006.  All Units V, III and most Unit II samples have Ca values between 0.3 

and 0.4%. Only 3 Unit II samples (F48-12-unII-2012, D47-87-unII-2009 and D46-27-

unII-2008 – all black obsidian) have Ca values between 0.6 – 0.8% (In general these 

three are similar in all elements with some quantitative differences in K or Fe values). 

The lowest Fe value range (0.2 – 0.3%) include 4 Unit II samples (F49-1-unII-2012, 

E51-11-unII-2010, C46-230-unII-2008 and F48-16-unII-2006; 3 black and brown and 1 

black obsidian), and 1 Unit III sample (D46-141-unIII-2003). 8 samples  (3 Unit V and 

5 Unit II) have Fe values between 0.45 – 0.59% and,  except for G50-58-unII-2011 and 

G43-5-unV-2003 that are black and brown, the rest are black obsidian. 3 Unit II 

samples (D50-7-unII-2009, G48-159-unII-2006 and D47-87-unII-2009) have Fe values 

> 0.6% (Figure 7.51). 
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Figure 7.51 – Micro-analysis (EDX) results and comparison of archaeological obsidian 

samples. 

A comparison of archaeological obsidian with obsidian from Central Armenia and 

Sicily indicates that compositionally the main geologically important elements, Na, Al, 

Si, K, Ca and Fe, show similar values. However, as with the archaeological samples, 

there are quantitative differences between elements in the archaeological and non-

archaeological obsidian (Figure 7.52). 

Comparison of Na values between the archaeological and non-archaeological obsidian 

shows that the latter have Na values> 2% which is evident only in 3 Unit V samples and 

1Unit II piece. Moreover, two Sicilian obsidians (OSG-Itobs-001 and OSP-Itobs-01) 

have Na values< 2.5% which is closer to Unit V samples, while all Central Armenian 

samples have Na values> 2.5% which is also seen in the Unit II black obsidian sample. 
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For example, Lusakert-01-black and Unit II F49-1-unII-2012 black obsidians have 

similar Na values (2.55 and 2.57% respectively) (Figure 7.52). All Central Armenian 

obsidian (Lusakert-01-black, Lusakert-01-brown and S-Y road-01) have Al values> 6% 

which is not the case for the archaeological samples which have Al values<6%. The 

only archaeological sample with an A1 value approaching that of Central Armenian 

obsidian is the E51-11-unII-2010 black and brown obsidian with an A1 value of 5.94%. 

Two Sicilian samples (OSG-Itobs-01 and OSP-Itobs-01) with Al values <6% (5.51 and 

5.56% respectively) share similarities with the archaeological samples, in particular 

with Unit II D46-27-unII-2008 and D47-87-unII-2009 black obsidians (with Al values 

of 5.48% and 5.62% respectively) (Figure 7.52). There are no outstanding differences 

present between archaeological and non-archaeological obsidians in Si values (all 

between 29 – 32%). In particular, the Si values of Lusakert-01-black and Lusakert-01-

brown obsidians (30.72% and 30.35% respectively) are close to the Si values of C46-

230-unII-2008 (30.32%) and F48-16-unII-2006 (30.29%) black and brown 

archaeological samples. The S-Y road-01 obsidian (Si value is 32.65%) is close to G41-

1-unV-2002 and F42-3-unV-2003 with Si values of 32.27% and 32.37% respectively; 

the OSG-Itobs-01 Sicilian obsidian is similar to F49-1-unII-2012 and the OSP-Itobs-

01to G43-5-unV-2003 (Figure 7.52). Most non-archaeological obsidians have K values 

between 3 – 4% which are similar to all three Unit V samples and two Unit II samples 

(F49-1-unII-2012 and F48-16-unII-2006). The Sicilian obsidian OSP-Itobs-01(4.15%) 

is the only non-archaeological piece with a K value between 4-5% and is similar to 4 

Unit II samples. Some archaeological obsidian have K values between 5 – 6% which is 

not the case for any non-archaeological obsidian (Figure 7.52). The Ca value of all non-

archaeological obsidian is between 0.5 – 0.6%, which is close to the D47-87-unII-2009 

and D46-27-unII-2008 archaeological black obsidian samples with 0.63% and 0.62% 

Ca values respectively. All other archaeological samples have Ca values < 0.5% and 

one > 0.7%. Fe values of all Central Armenian obsidian samples are > 0.6% (0.61 – 

0.68%) which is similar to 3 Unit II archaeological pieces (D50-7-unII-2009; G48-159-

unII-2006 and D47-87-unII-2009). The Sicilian obsidians have Fe values around 1% 

which is not seen in either the archaeological or non-archaeological obsidian (Figure 

7.52). 
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Figure 7.52 – Micro-analysis results and comparison of archaeological and sampled Armenian 

and Sicilian non-archaeological obsidians  

Summary 

Obsidian forms 1.58% of the Azokh Cave lithic assemblage and is represented in Units 

V, III, II and I. A greyish black and mixture of greyish back and moderate yellowish 

brown coloured obsidians are the most representative. Colour in most samples is 

uniformly distributed but irregular at times. Fine-grained, very smooth and homogenous 

obsidian dominates in all units. Most pieces have a natural pearly lustre and are 

translucent. A few in Unit II are opaque and transparent. There is no evidence for 

internal fractures in any obsidian sample and obviously there are no fossils. All 

obsidians fracture conchoidally with good to very good knapping quality (workability). 

One Unit V piece has partial greyish-black cortex which is rough but rolled and is of 

indeterminate origin at this stage.  
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Two main obsidian RMGs can be distinguished: the main one is a black obsidian RMG 

represented in all units with obsidian, and a black-and-brown obsidian RMG found only 

in Units V and II. There is no evidence for the formation of a RMU in any of the RMGs.  

Micro-analysis results indicate that compositionally all archaeological obsidian samples 

in Units V, III and II are similar in the geologically important elements Na, Al, Si, K, 

Ca and Fe. Compositional differences between the samples are evident especially when 

comparing the Na, K, Ca and Fe values, however no outstanding characteristics clearly 

differentiate obsidian samples from different units, or distinguish the black from black-

and-brown obsidian samples. In general, all archaeological obsidian samples, despite, 

quantitative differences of some elements, seem to be quite similar.  

Study of the Central Armenian and Sicilian obsidian and comparison with the 

archaeological samples indicate more evident differences and similarities in some cases. 

Compositionally the Central Armenian and Sicilian obsidians were similar to the 

archaeological samples, but with evident quantitative differences of some elements. Na 

values of the non-archaeological obsidian shared similarities with Unit V pieces. High 

Al values of the Central Armenian obsidian was quite different from the archaeological 

samples, but, in contrast, the two Sicilian obsidians shared similarities with some black 

Unit II samples. There were no outstanding differences in Si values between the 

archaeological and non-archaeological obsidian. The K values of non-archaeological 

samples were lower than the archaeological pieces, although a few of the former were 

slightly similar to Unit V obsidian and a few Unit II pieces.  The non-archaeological 

samples were slightly different from most archaeological samples in their Ca values but 

they shared similarities with some Unit II black obsidian samples pieces. Fe values of 

the Central Armenian obsidian were very similar to some Unit II samples. The high Fe 

values of Sicilian pieces clearly differentiated them from both the archaeological and 

Central Armenia obsidian.  

Therefore, it can be concluded that although there are evident quantitative differences in 

some elements between the obsidian samples of Central Armenia and the archaeological 

pieces from all units, in broader terms, they are similar. While the Sicilian obsidian 

shared many similar or close values with the archaeological and Armenian obsidian in 

other element values, in particular Fe, they were distinct. Future detailed petrographic 
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studies of Fe and K values may be decisive in differentiating the diverse archaeological 

and non-archaeological obsidian. 

 7.3.1.6. Jasper 

Jasper is represented by 10 samples forming 0.83% of lithic assemblage (Table 7.4). 

70% of the jasper assemblage is greyish brown followed by dark reddish brown, a 

mixture of dark yellowish brown and moderate brown, and dusky reddish purple (Figure 

7.53). The colour is uniformly distributed (plain) on most samples (90%) with one Unit 

II piece having banded appearance (Table 7.40). 

RM colour III % II % Total % 

5YR 3/2 Greyish brown 2 100 5 62,5 7 70 

10R 3/4 Dark reddish brown  --  -- 1 12,5 1 10 

5RP 2/2 Very dusky reddish purple  --  -- 1  12,5 1 10 

 

10YR 4/2 Dark yellowish brown  

& 5YR 3/4 Moderate brown  --  -- 1 12,5 1 10 

Total  -- 100 8 100 10 100 

Colour distribution III % II % Total % 

plain 2 100 7 87,5 9 90 

banded  --  -- 1 12,5 1 10 

Total 2 100 8 100 10 100 

Table 7.40 – Jasper colour and its distribution types in the lithic assemblages of Azokh Cave. 

All jasper samples are fine-grained, homogenous and smooth and very smooth, the 

latter evident only in Unit II (Table 7.41). 

Grain size III % II % Total % 

fine 2 100 8 100 10 10 

Total 2 100 8 100 100 100 

Feel III % II % Total % 

smooth 2 100 5 62,5 7 70 

v. smooth  --  -- 3 37,5 3 30 

Total 2 100 8 100 10 100 

Fabric III % II % Total % 

homogenous 2 100 8 100 10 100 

Total 2 100 8 100 10 100 

Table 7.41 – Grain size, feel and fabric of jasper in the lithic assemblages of Azokh Cave. 
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Eight jasper samples show medium lustre and two show advanced shiny natural lustre.  

Lustre is more often greasy but can be pearly and waxy (Table 7.42). Most samples are 

opaque but one in Unit III is translucent (Table 7.42). 

Lustre III % II % Total % 

dull  --  -- 2 25 2 20 

medium 1 50 5 62,5 6 60 

shiny 1 50 1 12,5 2 20 

Total 2 100 8 100 10 100 

Type of shine III % II % Total % 

greasy 1 50 4 66,67 5 62,5 

pearly 1 50 1 16,67 2 25 

waxy  --  -- 1 16,67 1 12,5 

Total 2 100 6 100 8 100 

Transparency III % II % Total % 

translucent 1 50  --  -- 1 10 

opaque 1 50 8 100 9 90 

Total 2  -- 8 100 10 100 

Table 7.42 – Lustre, type of shine and transparency of jasper samples in the lithic assemblages 

of Azokh Cave. 

Most jasper samples (60%) contain fossils and 40% seem to be free of internal fossils. 

Many pieces have no internal fractures and a few Unit II pieces show light internal 

fissures (Table 7.43). 

Fossil presence III % II % Total % 

yes  1 50 5 62,5 6 60 

none 1 50 3 37,5 4 40 

Total 2 100 8 100 10 100 

RM fractures III % II % Total % 

none 2 100 6 75 8 80 

fissures  --  -- 2 25 2 20 

Total 2 100 8 100 10 100 

Table 7.43 – Fossil presence and internal fractures of jasper in the lithic assemblages of Azokh 

Cave. 

Two Unit III jasper samples have some cortex, yellowish grey on one and moderate 

brown on the other. On both samples, the cortex is smooth to very smooth, rolled and 

polished indicating a fluvial origin of the original nodules of both samples (Table 7.44). 
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Cortex colour III % Total % 

5Y 8/1 Yellowish grey 1 50 1 50 

5YR 3/4 Moderate brown 1 50 1 50 

Total 2 100 2 100 

Cortex structure III % Total % 

smooth 1 50 1 50 

v. smooth 1 50 1 50 

Total 2 100 2 100 

Cortex rolling III % Total % 

rolled 1 50 1 50 

polished 1 50 1 50 

Total 2 100 2 100 

Cortex type III % Total % 

fluvial 2 100 2 100 

Total 2 100 2 100 

Table 7.44 – Cortex colour of jasper samples, its structure, rolling and type in the lithic 

assemblages of Azokh Cave. 

These characteristics suggest three jasper RMGs: greyish brown jasper RMG, reddish 

purple RMG, and yellowish brown with moderate yellowish bands RMG (Figure 7.53 

& Table 7.45). The greyish brown jasper RMG is the largest but there are no refits. 

Three samples in this RMG (1 from Unit III and 2 of Unit II) show characteristics (e.g. 

colour, grain size, feel, fabric, texture) that are similar enough to be represented as a 

RMU. 

RMG III % II % Total % 

Greyish brown jasper 2 100 6 75 8 80 

 

Reddish purple jasper  --  -- 1 12,5 1 10 

 

Yellowish brown with moderate 

brown bandage jasper  --  -- 1 12,5 1 10 

Total 2 100 8 100 10 100 

Table 7.45 – RMG-s of jasper samples in the lithic assemblages of Azokh Cave. 
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Figure 7.53 – Samples of jasper present in the lithic assemblage of Azokh Cave; macro- and 

microscopic images (microscopic images at x50 (b & c) and x100 (a) magnifications: a) greyish 

brown jasper RMG; b) reddish purple jasper, and c) yellowish brown with moderate brown 

banded  jasper RMG. 

Summary 

Jaspers, represented only in Units III and II, form 0.83% of the lithic assemblage. Most 

are different tones of brown uniformly distributed, and one Unit II sample is banded. 

All pieces are fine-grained, homogenous and smooth or very smooth. Most have 

different degrees of natural lustre which is mainly greasy but can also be pearly and 

waxy. Fossils are common in most samples in both units. Internal fractures are scarce 

and evident only in Unit II. Cortical samples are also scarce and are represented only in 

Unit III. Cortex is yellowish grey and brownish in colour, smooth, rolled and polished 

indicating a fluvial origin for the original nodules of these jasper samples.  

These characteristics indicate the packstone texture of the jasper samples allowing them 

to be grouped into three different RMGs, the largest being the greyish brown jasper 

RMG. The remaining two RMGs are represented by one sample each in Unit II. 

7.3.1.7. Sandstone 

Eight sandstone samples form 0.67% of lithic assemblage. Of these, six are from Unit II 

and one each from Units III and I. 
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Four pieces are olive grey with dark yellowish brown and mixture of light and medium 

grey colours also represented too (Table 7.46 & Figure 7.54). Colour distribution on 

most sandstone samples is uniform (plain) and banded on some. 

RM colour III % II % I % Total % 

5Y 3/2 Olive grey 1 100 2 33,33 1 100 4 50 

 

N7 Light grey & N5 Medium 

grey  --  -- 2 33,33  --  -- 2 25 

 

10YR 4/2 Dark yellowish 

brown  

 -- 

 

 -- 

 

2 

 

33,33 

 

 -- 

 

 -- 

 

2 

 

25 

 

Total 1 100 6 100 1 100 8 100 

Colour distribution III % II % I % Total % 

plain 1 100 3 50 1 100 5 62,5 

banded  --  -- 3 50  --  -- 3 37,5 

Total 1 100 6 100 1 100 8 100 

Table 7.46 – Sandstone colours and colour distribution types in the lithic assemblages of Azokh 

Cave. 

Most sandstone samples are fine-grained and smooth, although a few coarse-grained 

samples are present too. All sandstone samples are homogenous (Table 7.47). 

Grain size III % II % I % Total % 

fine  --  -- 4 66,67 1 100 5 62,5 

coarse 1 100 2 33,33  --  -- 3 37,5 

Total 1 100 6 100 1 100 8 100 

Feel III % II % I % Total % 

smooth  --  -- 4 66,67 1 100 5 62,5 

rough 1 100 2 33,33  --  -- 3 37,5 

Total 1 100 6 100 1 100 8 100 

Fabric III % II % I % Total % 

homogenous 1 100 6 100 1 100 8 100 

Total 1 100 6 100 1 100 8 100 

Table 7.47 – Grain size, feel and fabric of sandstone samples in the lithic assemblages of Azokh 

Cave. 

All samples are dull and opaque and without lustre. Four pieces in Unit II contain 

fossils, and most have no internal fractures, although three have internal fissures (Table 

7.48). 
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Fossil 

presence III % II % I % Total % 

yes   --  -- 4 66,67  --  -- 4 50 

no 1 100 2 33,33 1 100 4 50 

Total 1 100 6 100 1 100 8 100 

RM 

fractures III % II % I % Total % 

none 1 100 3 50 1 100 5 62,5 

fissures  --  -- 3 50  --  -- 3 37,5 

Total 1 100 6 100 1 100 8 100 

Table 7.48 – Fossil presence and internal fractures of sandstone samples in the lithic 

assemblages of Azokh Cave. 

Six samples fracture conchoidally and indicate good workability. Two Unit II pieces 

fracture irregularly, one showing medium and the other poor workability (Table 7.49). 

Type of 

fracture III % II % I % Total % 

conchoidal 1 100 4 66,67 1 100 6 75 

irregular  --  -- 2 33,33  --  -- 2 25 

Total 1 100 6 100 1 100 8 100 

Workability III % II % I % Total % 

bad  --  -- 1 16,66  --  -- 1 12,5 

medium  --  -- 1 16,67  --  -- 1 12,5 

good 1 100 4 66,67 1 100 6 75 

Total 1 100 6 100 1 100 8 100 

Table 7.49 – Fracture type and workability of sandstone samples in the lithic assemblages of 

Azokh Cave. 

Two samples (one each in Units III and II) are covered partly with cortex that is 

moderate yellowish brown and dusky yellow, smooth and rolled indicating the fluvial 

origin of the original sandstone nodules (Table 7.50). 
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Cortex colour III % II % Total % 

10YR 5/4 Moderate 

yellowish brown 

1 

 

100 

 

 -- 

 

 -- 

 

1 

 

50 

 

5Y 6/4 Dusky yellow  --  -- 1 100 1 50 

Total 1 100 1 100 2 100 

Cortex structure III % II % Total % 

smooth 1 100 1 100 2 100 

Total 1 100 1 100 2 100 

Cortex rolling III % II % Total % 

rolled 1 100 1 100 2 100 

Total 1 100 1 100 2 100 

Cortex type III % II % Total % 

fluvial 1 100 1 100 2 100 

Total 1 100 1 100 2 100 

Table 7.50 – Colour, structure, rolling and type of cortex of sandstone samples in the lithic 

assemblages of Azokh Cave. 

Based on these characteristics three sandstone RMGs were formed: olive grey, 

yellowish brown, and light and medium grey mix (Figure 7.54). Most samples (4) are of 

the olive grey RMG (Table 7.51). 

RMG III % II % I % Total % 

Olive grey sandstone 1 100 2 33,33 1 1 4 50 

 

Yellowish brown 

sandstone 

 -- 

 

 -- 

 

2 

 

33,33 

 

 -- 

 

 -- 

 

2 

 

25 

 

 

Light & medium grey  

mix sandstone 

 -- 

 

 -- 

 

2 

 

33,33 

 

 -- 

 

 -- 

 

2 

 

25 

 

Total 1 100 6 100 1 100 8 100 

Table 7.51 – RMG-s of sandstone 

 

Figure 7.54 – Sandstone samples of Azokh Cave lithic assemblage; macro- and microscopic 

images (microscopic images at x100 magnification): a) light & medium grey mix sandstone; b) 

yellowish brown sandstone, and c) olive grey sandstone. 
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Summary 

Sandstone artefacts which form 0.67% of lithic assemblage come mainly from Unit II 

but also from Units III and I. Most pieces are olive grey followed by a mixture of dark 

and light grey, and dark yellowish colours, which are generally uniformly distributed, 

but there are some banded pieces present too. Fine-grained, smooth sandstone 

dominates, represented mainly in Units II and I, but there are some coarse-grained, 

rough sandstone samples in Units II and III. However, all sandstone is homogenous, and 

all samples are dull and opaque. A few pieces (mainly in Unit II) have internal fossils 

and internal fractures. Most pieces show conchoidal fracture and good workability, 

although there are a few examples in Unit II with irregular fracture and of medium or 

poor workability. While most samples are non-cortical, two have partial cortex which is 

smooth and rolled indicating afluvial origin of the original nodules. 

The characteristics discussed above indicate that the all but two of the sandstone 

samples are grainstone; the remaining two (1 in Unit III and one in Unit II) are 

packstone. This aided determination of 3 main sandstone RMGs the largest being olive 

grey, followed by yellowish brown and light and medium grey mix. Two samples in the 

light and medium grey mix sandstone RMG are similar enough to form a RMU, 

although they did not originate from the same nodule. 

7.3.1.8. Chalcedony, agate and silopal 

This is a group of six pieces or 0.5% of the lithic assemblage. There are 4 chalcedony 

pieces and one each of agate (from Unit II) and silopal (Unit V) (Table 7.4). 

The chalcedony samples consist of a combination of yellowish grey and light grey 

colours, dark yellowish brown and white, and light brownish grey and greyish black all 

with banded distribution. The agate is a banded yellowish grey and light olive grey, and 

the silopal is a banded white and pale yellowish brown (Table 7.52 & Figure 7.55). 
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  RM colour V % II % Total % 

 

5Y 8/1 Yellowish grey  

& N7 Light grey 

 -- 

 

 -- 

 

2 

 

66,67 

 

2 

 

50 

 

 

 

10YR 4/2 Dark yellowish brown  

& N9 white  

 -- 

 

 -- 

 

1 

 

33,33 

 

1 

 

25 

 

Chalcedony 

 

5YR 6/1 Light brownish grey  

& N2 Greyish black 

 

1 

 

 

100 

 

 

-- 

 

 

-- 

 

 

1 

 

 

25 

 

 
Total 1 100 3 100 4 100 

 
Colour distribution V % II % Total % 

 

banded 1 100 3 100 4 100 

 
Total 1 100 3 100 4 100 

 
RM colour V % II % Total % 

 

5Y 8/1 Yellowish grey  

& 5Y 6/1 Light olive grey 

-- 

 

 -- 

 

1 

 

100 

 

1 

 

100 

 

Agate Total  --  -- 1 100 1 100 

 
Colour distribution V % II % Total % 

 

banded  --  -- 1 100 1 100 

  Total  --  -- 1 100 1 100 

 
RM colour V % II % Total % 

 

N9 White & 10YR  

6/2 Pale yellowish brown 

1 

 

100 

 

 -- 

 

 -- 

 

1 

 

100 

 

Silopal Total 1 100  --  -- 1 100 

 
Colour distribution V % II % Total % 

 

banded 1 100  --  -- 1 100 

  Total 1 100  --  -- 1 100 

Table 7.52 – Colour and its distribution in chalcedony, agate and silopal samples in the lithic 

assemblages of Azokh Cave. 

All chalcedony, agate and silopal samples are fine grained, smooth and homogenous. 

While agate and silopal are dull and opaque, 2 chalcedony samples have a greasy lustre 

and 3are translucent (Table 7.53). 

Lustre V % II % Total % 

dull 1 100 1 25 2 50 

medium  --  -- 2 75 2 50 

Total 1 100 3 100 4 100 

Type of shine V % II % Total % 

greasy  --  -- 2 100 2 100 

Total  --  -- 2 100 2 100 

Transparency V % II % Total % 

translucent  --  -- 3 100 3 75 

opaque 1  --  --  -- 1 25 

Total 1  -- 3 100 4 100 

Table 7.53 – Lustre, type of shine and transparency of chalcedony samples in the lithic 

assemblages of Azokh Cave. 



                                                                                                                                                Studies Undertaken 

171 

 

All chalcedony and silopal samples contain fossils. Three samples have internal 

fractures, diaclases in two cases (in Unit II). One chalcedony piece in Unit II has 

internal fissures. There are no internal fractures in the only chalcedony sample in Unit 

V. Both agate and silopal have internal fissures (Table 7.54).  

  RM fractures V % II % Total % 

 

diaclases  --  -- 2 66,67 2 50 

Chalcedony fissures  --  -- 1 33,33 1 25 

 

none 1 100  --  -- 1 25 

  Total 1 100 3 100 4 100 

 
RM fractures V % II % Total % 

Agate fissures  --  -- 1 100 1 100 

  Total  --  -- 1 100 1 100 

 
RM fractures V % II % Total % 

Silopal fissures 1 1  --  -- 1 100 

  Total 100 100  --  -- 1 100 

Table 7.54 – Internal fracture types of chalcedony, agate and silopal samples 

All chalcedony samples have a conchoidal fracture, two showing medium and two 

showing good workability (Table 7.55). Agate and silopal also fracture conchoidally 

and are of good workability. All chalcedony, agate and silopal pieces are non-cortical. 

Type of fracture V % II % Total % 

conchoidal 1 100 3 100 4 100 

Total 1 100 3 100 4 100 

Workability V % II % Total % 

medium  --  -- 2 66,67 2 50 

good 1 100 1 33,33 2 50 

Total 1 100 3 100 4 100 

Table 7.55 – Fracture type and workability of chalcedony samples 

One RMG per each rock type can be distinguished: chalcedony with 4 samples from 

Units V and II, agate with 1 sample from Unit II and silopal with one sample from Unit 

V (Figure 7.55). 
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Figure 7.55 – Chalcedony, agate and silopal samples of Azokh Cave lithic assemblage; macro- 

and microscopic images (microscopic images are at x50 (b) and x100 (a & c) magnifications: a) 

chalcedony RMG; b) agate RMG, and c) silopal RMG 

Summary 

Chalcedony, agate and silopal together form 0.5% of the Azokh Cave lithic assemblage. 

Apart from one chalcedony and one silopal piece from Unit V all other samples are 

from Unit II. They are bicoloured with different tones of banded light brownish and 

greyish colours. All pieces are fine-grained, smooth and homogenous. While agate and 

silopal are dull and opaque, some chalcedony samples have a greasy lustre, most are 

translucent, and one Unit V chalcedony piece is dull and opaque. Internal fractures are 

evident in all rock types; primarily diaclases in chalcedony with one case of internal 

fissures, and internal fissures in agate and silopal. Agate, silopal and chalcedony pieces 

are conchoidal and, except for 2 chalcedony pieces, all can be classed as having good 

knapping potential; two Unit II chalcedony samples are of medium workability. 

This data indicates that chalcedony, agate and silopal are packstone. The data also 

indicated the presence of chalcedony, agate and silopal RMGs. 

7.3.1.9. Andesite and gabbro 

The 4 andesite pieces and 1 gabbro artefact form 0.41% of the Azokh cave lithic 

assemblage. All are from Unit II. 

The andesite pieces show a dotted distribution of medium dark grey and white colours 

(Figure 7.56). The gabbro is a uniformly distributed greenish black (Table 7.56). 
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  RM colour II % Total % 

 

N4 Med.darkgrey& 

N9 White 

4 

 

100 

 

4 

 

100 

 

Andesite Total 4 100 4 100 

 
Colour distribution II % Total % 

 

dotted 4 100 4 100 

  Total 4 100 4 100 

 
RM colour II % Total % 

 

5GY 2/1 Greenish black 1 100 1 100 

Gabbro Total 1 100 1 100 

 
Colour distribution II % Total % 

 

plain 1 100 1 100 

  Total 1 100 1 100 

Table 7.56 - Colour and its distribution in andesite and gabbro samples 

All andesite and gabbro pieces are coarse–grained, rough but homogenous. None has a 

lustre and all are opaque. As volcanic rocks these do not have internal fossils but they 

have some internal fractures; one andesite sample and the gabbro piece have internal 

fissures (Table 7.57). 

  RM fractures II % Total % 

Andesite none 3 75 3 75 

 

fissures 1 25 1 25 

  Total 4 100 4 100 

 
RM fractures II % Total % 

Gabbro fissures 1 100 1 100 

  Total 1 100 1 100 

Table 7.57 - Internal fractures of andesite and gabbro samples 

Three andesite samples are conchoidal and one shows irregular fracture. However, all 

show medium workability. The only gabbro sample fractures irregularly and is of 

medium workability (Table 7.58). 
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  Type of fracture II % Total % 

 

conchoidal 3 75 3 75 

Andesite irregular 1 25 1 25 

 
Total 4 100 4 100 

 
Workability II % Total % 

 

medium 4 100 4 100 

  Total 4 100 4 100 

 
Type of fracture II % Total % 

 

irregular 1 100 1 100 

Gabbro Total 1 100 1 100 

 
Workability II % Total % 

 

medium 1 100 1 100 

  Total 1 100 1 100 

Table 7.58 – Fracture type and workability of andesite and gabbro samples 

The andesites are non-cortical. The gabbro sample is partially covered with a pale olive 

grey, smooth, rolled cortex of fluvial origin (Table 7.59). 

Cortex colour II % Total % 

10Y 6/2 Pale olive grey 1 100 1 100 

Total 1 100 1 100 

Cortex structure II % Total % 

smooth 1 100 1 100 

Total 1 100 1 100 

Cortex rolling II % Total % 

rolled 1 100 1 100 

Total 1 100 1 100 

Cortex type II % Total % 

fluvial  1 100 1 100 

Total 1 100 1 100 

Table 7.59 – Colour, structure, rolling and type of cortex of gabbro 

These rock types form their own RMGs, i.e. an andesite RMG with 4 samples and 

gabbro with 1 sample (Figure 7.56). Although there is no refit present among the 

andesite RMG, the characteristics of these 4 pieces are very similar so that they may 

have come from the same nodule.  
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Figure 7.56 – Andesite and gabbro samples in the Azokh Cave lithic assemblage; macro- and 

microscopic (microscopic images made at x 100 magnification) images: a) andesite RMG, and 

b) gabbro RMG. 

Summary 

Andesite and gabbro together form 0.41% of the lithic assemblage. Both rock types are 

represented only in Unit II. 

All andesite samples show a dotted distribution of grey and white. The gabbro is 

uniformly greenish black.  Andesite and gabbro artefacts are coarse-grained and rough, 

although all are homogenous. All samples are dull and opaque. Internal fissures are 

evident in both rock types. Most samples are conchoidal but irregular fracture is also 

evident. Andesite and gabbro are of medium workability. Gabbro is the only cortical 

samplewith an olive grey, smooth, rolled cortex of fluvial origin.  

Andesite is porphyritic (i.e. composed of large and small crystals) and of extrusive 

origin while gabbro is phaneritic (i.e. coarse-grained) and a plutonic, intrusive rock. 

The andesite and gabbro each formed a RMG. The andesite RMG may form a RMU. 

The gabbro was initially classified as basalt but after the results of micro-analysis of 

basalt, it was characterised as gabbro. 
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7.4. Raw material study: Summary 

For some considerable time the Caucasus was an area of very active geological, 

tectonic, seismic and volcanic processes, producing a region with important and quite 

varied sedimentary and volcanic lithological units. This is well evidenced in Armenia 

and Nagorno Karabagh in general, and in the Azokh Cave lithic assemblages and the 

cave vicinity area in particular. 

Chert (56.71%), flint (27.36%) and basalt (10.01%) are the most abundant rock types in 

the archaeological assemblage of Azokh Cave, with chert the most represented and 

uniform (i.e. with almost no physical and structural differences) rock type in all units. 

The presence of chert sources in the immediate vicinity and in the limestone beds of the 

cave make this abundance logical; however, because of its poor knapping potential 

(workability) chert was not the preferred rock for the manufacture of lithic tools in any 

of the units. 

In contrast, flint is the most varied rock type in the Azokh Cave lithic assemblage, 

reflected not only in the wide variability in colour but also in the formation of RMGs 

(more than 20). Although the large variability of flint is evident especially in Unit II, 

there are some flint types (e.g. grey flint, brown flint) that are represented in all studied 

units. The general characteristics of these flints in addition to survey results indicate the 

presence of some flint types (e.g. some types of grey, brown and orangish flint) very 

close to the cave (2-3 km). Although, it has not yet been confirmed that these were the 

sources of similar flint used in the cave, the proximity of these sources and abundance 

of these flint types in the archaeological assemblages suggest a local (1-4 km from the 

cave) origin of some flint types. However, for many flint types in the Azokh assemblage 

(e.g. jaspoid flint, multicoloured flint, brown and grey brecciated flint, grey and orange 

flint etc.) as yet, no potential sources have been located close to the cave.  

Basalt is represented in all units particularly in Units V and II. An important part 

(30.83%) of these basalt samples are altered by patina and concretion making their 

analysis and interpretation difficult. However, analysis of other basalt pieces indicate 

that some types (e.g. coarse dark green, fine black, and fine olive grey basalts) are 

evident and common in Units V and II. Other types (e.g. dark green fine basalt), are 

present in almost all units, but in small numbers. However, some types are evident only 
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in Unit II or in Units III and II (e.g. coarse olive grey coarse and fine pale, dark green 

basalts). The field survey revealed many primary and secondary sources of different 

basalts close to the cave (2-4 km) and in particular in the nearby river valley. As the 

general macro- and microscopic characteristics of these basalts share many similarities 

with the archaeological samples, they could be the sources of the archaeological 

samples. Characteristics of some cortical basalt samples of Azokh Cave indicate their 

clear fluvial origin. The general good and very good knapping quality of basalt cobbles 

(e.g. good size for knapping and possible transportation, fine-grained, homogenous, no 

internal fissures and impurities, clear conchoidal fracture) found during survey of 

secondary sources of the Ishkhanaget River valley, suggest that exploitation of such 

easily accessible cobbles could have occurred in prehistoric times.  Nevertheless, this 

does not mean that all basalt samples of Azokh Cave came either from the Ishkhanaget 

River or originated only from nearby sources. Further petrographic studies are needed in 

order to verify exact sources for the Azokh Cave basalts, not only in the area around the 

cave but also in potential distant sources, as some archaeological basalt samples (e.g.  

pale and dark green basalt) seem to be from more distant sources given that there is no 

evidence for these in areas close to the cave and the Ishkhanaget River valley.  

Limestone is poorly represented in the Azokh Cave lithic assemblages; most pieces are 

in Unit II and a few in Units V, III and I. The general medium-to-poor knapping quality 

of limestone, due to fissures and impurities, impeded its widespread exploitation in any 

of archaeological units.  In fact, this is strange as the field survey revealed many good 

quality and partially silicified limestones very close to the cave that would have been 

suitable for exploitation. Their absence and the presence of medium and bad quality 

limestone in the archaeological record of Azokh may perhaps be related to the later 

(post-Pleistocene) exposure of these good quality limestone formations, although at the 

moment, it is not known when these limestone formations were exposed. This may have 

occurred also with some basalt sources. 

Obsidian, forming a very small part (1.58%) of the lithic assemblage, is represented 

mainly in Unit II and rarely in Units V, III and I. General characteristics (colour, 

texture) indicate two main obsidian groups – black and black-brown obsidian.  Because 

of its good-to-very good knapping quality, obsidian was fully exploited in all units 

where it was found. No potential primary or secondary sources of obsidian were found 



         7. Raw Material Study 

178 

 

close to the cave areas. A comparison of archaeological obsidian with some black and 

black-brown obsidian samples from Central Armenia (around 400 km from the cave) 

showed similar compositional and structural characteristics. While it is clearly unlikely 

that the Azokh obsidian came from Central Armenian sources due to distance, study of 

Azokh obsidian shows that it is possibly the only rock in the assemblage that comes 

from potentially distant (> 80 km) sources situated perhaps in Northern Karabagh or 

Southern Armenia. 

Jasper, sandstone, chalcedony, agate, silopal, andesite and gabbro are represented in 

small numbers. Most are found only in Unit II, but there are a few pieces in Units V, III 

and I. While some rock types (e.g. jasper, brown and orange mix sandstone type, agate, 

silopal) demonstrate good knapping characteristics others (e.g. other types of sandstone, 

andesite, gabbro) show medium workability. Except for some yellowish grey medium 

quality sandstones and some possible gabbro or gabbro-like types, none of the other 

rocks are from local sources. They come from areas more than 5 km from the cave, in 

particular the jasper, and sandstone samples. 
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Chapter 8. Techno-typological studies 

8.1. Methodology for the morpho-technical and typological studies of lithic 

artefacts 

8.1.1. Methodological approach 

The principal theoretical and methodological framework used for the lithic analysis is 

the Logical Analytical System (LAS) (Carbonell et al. 1983, 1992, Carbonell & 

Rodríguez, 1994, Rodríguez 2004) combined with aspects established by Anglo-Saxon 

(Binford 1979, Clark 2001) and French schools (Bordes 1961, Laplace 1972, Geneste 

1991, Inizan et al. 1999). 

While LAS is used mainly as a methodological guide for morpho-technical analysis, the 

Anglo-Saxon works are used to determine definitions of structural categories and for 

terminology. Bordes‟ and Laplace‟s criteria are used to establish different types of 

retouched pieces (Bordes 1961, Laplace 1972). Bordes (1961) type definitions are based 

mainly on morphological characteristics of artefacts while those of Laplace (1972) are 

of a more analytical and structural character. 

The LAS is a systematic and processual reading of the lithic record, and conceives it as 

an association of characteristics (Carbonell et al. 1992, Rodríguez 2004). These 

characteristics are the product of three interrelating components: morpho-technical (the 

group of technical characteristics generated during the production process which are 

reflected in the final morphology of the artefact), morpho-potential (provides 

information about the theoretical potential capacity of action of a particular lithic 

morphology), and morpho-functional (studies the use-wear of the lithic implements in 

order to establish their specific use). The LAS defines structural categories (not types) 

so that each object can be positioned in the technical process. Raw material selection, 

the production of artefacts, their use and finally their abandonment form the Technical 

Operative Chain.  

LAS structural categories and terminology, used for the morpho-technical analysis, are 

explained in depth. However, throughout this discourse the widely known Anglo-Saxon 

terminologies and equivalents for the structural categories of the LAS will also be used. 
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8.1.2. Morpho-technical and typological analyses: General characteristics 

Some general criteria were common for the analysis of all techno-typological categories 

of lithic artefacts in this study.  As such, the basic typometric characterisation of 

artefacts through their technological dimensions (length, width and thickness) of all 

pieces was carried out. These measurements are defined by the concept of minimal 

volume, orienting the artefacts according to their technological axis (not the 

morphological one) and the striking platform along the base line. From these three 

variables a series of descriptive statistics were obtained, such as maximum, minimum, 

mean and standard deviation values, using the Microsoft Excel 2007 software. This 

numerical data enabled different typometric indexes to be obtained, in particular, the 

index of elongation (Ie) (division of the artefact‟s length by its width; Ie = L / W)  and 

index of carenation (Ic) (division of the smallest length or width - i.e. if the 

technological length was smaller than its width, length was selected; if the technological 

width was smaller than its length, width was selected - to its thickness; (Ic = smallest L 

or W / Th). These indices were calculated for entire (i.e. unbroken) pieces only; the aim 

was determine possible evidence for laminar and carenated artefacts in the assemblages. 

The artefact is laminar if the Ie ≥ 1.62 and the artefact is carenated if the Ic < 2.23 (i.e. 

the artefact is thick or flat) (Laplace 1972). For the formation of size-groups the criteria 

established by Napier (1962) and Carbonell et al. (1999b) were followed, and the size-

groups proposed by Carbonell et al. (ibid) were slightly adapted to the typometric 

analysis results of the studied assemblages. The following size-format categories for 

unbroken lithics were established: micro (< 25 mm), small (26 – 44 mm), medium (45 – 

69 mm), big (70 – 99 mm) and very big (> 100mm).  

According to Napier (1962), these size-formats are based on how each artefact fits in 

the hand during use and which parts of fingers and the palm are used during use. As 

such, according to Napier (ibid),  

 Small are artefacts which employ the distal and middle phalanx of index, middle 

ring and baby fingers and the proximal phalanx of thumb, using semi-precision 

grip strength. Micro are artefacts with a minimum usable format. In this case a 

precision grip strength is applied using the distal phalanx of thumb, index and 

middle fingers. 
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 Medium are artefacts where contact with the hand includes the distal and 

middle phalanx of index, middle and baby fingers and the distal part of palm. 

 Big artefacts concern the distal zones and the whole palm of the hand and 

require grip strength during use. 

As general criteria, also analysed were values related to the presence or absence of some 

taphonomic conditions of artefacts: patina, concretion, thermal alteration and fractures.  

In the category of fractures, the fractured area was noted e.g. longitudinal left/right 

lateral, transversal distal/proximal, etc. No further details are given in this section as all 

features relating to post-depositional alterations of artefacts are more fully analysed in 

the PDSM study section (chapter 10). 

As a definer of structural categories, the LAS provides a specific system of analysis for 

each category which considers the morpho-technical characteristics as indicative of the 

particular technical strategies followed in production of the object. Presented below are 

the structural categories determined in the LAS and present in the studied assemblages. 

Natural bases (Nb) or manuports: An object carried onto a site by humans to be 

knapped or used as a hammerstone (Rodríguez 2004, Clark 2001, Ollé et al. 2013). The 

morphology of Nb does not necessarily need to have been modified. The presence of 

percussion marks or fractures indicates that the Nb has been used as a tool to strike 

another nodule/core-stone in order to extract flakes or to shape a removal. Furthermore, 

an Nb can be used to smash bones or for other percussion activities. Subtypes of Nb are 

differentiated according to percussion marks and presence/absence of fractures 

(Rodríguez 2004, Clark 2001, Ollé et al. 2013).  

Unmodified natural base (Nba): A natural base that shows no evidence of 

morphological modification but its appearance on the site is of anthropic origin; such 

artefacts are called manuports. This subtype also includes products that show no 

evidence of secondary trimming or utilisation (Clark 2001). 

Utilised natural base (Nbb): An artefact of any material with no intentional trimming or 

evidence of modification but with evidence of stigmas, minor bruising, crushing, 

battering or nibbling damage on one or more edges or faces.  
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Fractured natural base (Nbc): Natural bases with fractures of anthropogenic origin 

produced mainly during percussion activities and on which ¾ of the initial mass of the 

block is conserved. Nbc shows no patterned shaping and does not fit into any of the 

shaped tool classes.  

Fragment of natural base (Nbd): Resulting mainly from percussion activities on which 

less then ¼ of its initial mass is conserved. 

The analysis of this (Nb) structural category is descriptive rather than morpho-technical. 

In addition to morphological dimensions, pebble morphology, weight, raw material and 

evidence of PDSM were recorded. 

Core or Negative Base of Exploitation (NBE): NBE is the interaction of two physical 

elements (an active element, the hammerstone, and a passive element, the nodule) due 

to application of a force on an intervening plane. The result of this action is the 

extraction of a flake or positive base (PB). When the process is for the extraction of 

flakes and not to shape/configure the nodule, the nodule is an NBE i.e. core. When the 

aim is to shape the nodule, then the nodule is a negative base of configuration (NBC) 

i.e. shaped artefacts. 

The technological characteristics of the final stages of exploitation of a core can cover 

technological evidence produced during knapping sequences. Therefore, it is important 

to have a general evaluation of the exploitation stage at which an NBE was abandoned. 

The analytical synthesis of cores consists of an objective description of the core when it 

was abandoned. Carbonell et al.1992 provides two levels of basic description for NBEs: 

(1) the whole sample (general level), and (2) describes each individual exploitation or 

flaking surface (elemental level). 

In this study two categories of cores have been differentiated following Clark‟s (2001) 

definition; unspecialised or simple cores, which are divided according to the number 

and nature of striking platform(s) and are usually on chunks or angular fragments, less 

commonly on cobbles; and specialised or prepared cores where the flake release face or 

faces and also striking platform with special preparation are evident e.g. Levallois cores. 

Analytical categories of cores or Negative bases of exploitation (NBE) used in this 

study are as follows: 
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Type of blank, i.e. blank used as a base for exploitation. In Azokh there are two types 

of blanks: block or nodule and flake and as such two types of cores were identified: 

block-cores or NB1GE (negative base of first generation of exploitation) and flake-

cores or NB2GE (negative base of second generation of exploitation). Blank types that 

were difficult to define were classified as indeterminate.  

Faciality defines the facial character of NBE, i.e. how many knapped faces can be 

differentiated on its surface (Figure 8.1): unifacial – having one knapped face;  bifacial 

– having two knapped faces; trifacial – having three knapped faces; multifacial – having 

four or more knapped faces. 

.  

Figure 8.1 – Core faciality 

Disposition of removals: The organisation of removals can differ depending on their 

organisation on the core. Five different types of removal disposition were considered: unipolar 

longitudinal, bipolar orthogonal, bipolar opposite, multipolar orthogonal and multipolar 

centripetal (Figure 8.2). 

 

 

Figure 8.2 – Disposition and organisation of removals 

Relationship between different series of removals refers to the spatial relationship 

existing between different series of removals (when there is more than one removal). 

Variables are similar to those for the disposition removals. The relationship is 

longitudinal when different removals are made from the same platform, in the same 

direction and on the same axis of exploitation. It is difficult to observe the existence of 
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earlier series of removals if there is recurrence of unipolar longitudinal exploitation, as 

generally the final series removes evidence of previous removals. Therefore, normally it 

is possible to identify only the last series of removals, although the possibility of earlier 

removals still exists. The relationship is orthogonal when different removals of the 

same face are extracted from different percussion platforms that are distributed 

perpendicularly to each other on the axis of exploitation. The relationship is opposite 

when percussion platforms on the same exploitation axis are distributed opposite each 

other. Finally, the relationship is centripetal when removals occur next to each other 

along the intervening ridge until they cover the entire or almost entire perimeter of the 

ridge. Given the presence of Levallois in the Azokh Unit II lithic assemblage two 

further variables in this category that were Levallois and Discoid (Figure 8.3). 

Differentiation between them was made according to Bordes‟s (1961) definitions (i.e. 

plane of intersection, surface hierarchisation, convexity of surfaces, and detachment 

plane) described in many publications (among others, Boëda 1994, Dibble & Bar – 

Yosef 1995, van Peer 1995, Terrades 2003, Eren & Lycett 2012). 

 

Figure 8.3 – The concept of Levallois and Discoid knapping (illustration adapted and modified 

from Terrades 2003) 

Obliquity of removals indicates the angle of inclination of the extraction with respect 

to the percussion platform and vice versa. Five qualitative possibilities were established 

(Figure 8.4): Flat (F) – 0º - 15º; Semi – flat (SF) – 15º - 35º; Simple (S) – 35º - 55º; 

Semi – abrupt (SA) – 55º - 75º, and Abrupt (A) – 75º - 90º.  
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Figure 8.4 – Categories of obliquity of removals. 

Perimeter knapped, quantifies the proportion of knapped and non-knapped quadrants, 

originally given the term “centripetal character” in the LAS. There are five qualitative 

possibilities: Non-centripetal (NC = < 1/8 of the piece), one quadrant (C = 1/8 – 3/8), 

two quadrants (2C = 3/8 – 5/8), three quadrants (3C = 5/8 – 7/8) and total centripetal 

(4C = totality of the piece). 

Morphology of the knapped faces of the core was analysed and described using simple 

geometric models: quadrangular (qdg), rectangular (rct), trapezoidal (trp), circular (cir), 

semi-circular (smcir), oval (ov), semi-oval (smov), triangular (trg), pentagonal (ptg) and 

polygonal (plg). Morphology was noted in order to distinguish possible differences in 

face morphology between simple and specialised (Levallois) cores. 

Extent of removals describes the area of the knapping surface covered by an extraction 

(Figure 8.5): marginal (m) when the removal enters slightly from the core‟s ridge on to 

the knapping surface; extensive (e) when the removal extends substantially over core‟s 

surface; and total (t) when the extraction completely covers the knapping surface.  

 

Figure 8.5 – Extent of removals 

Continuity of intervening ridges and symmetry of intervening planes. These 

categories were useful particularly in the case of Levallois cores: continuous (c) if there 

was continuity of ridges in between of two or more faces (nc if no continuity), and 
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symmetrical (s) if there was symmetry between the planes of exploitation (ns if not 

symmetrical). 

Corticality of the core describes the amount of cortex on the core surface: non-cortical 

(nc) - no cortex (0%); non-cortical with cortical tendency (nco(co)) - little cortex (up to 

40%); cortical with non cortical tendency (co(nco)) - cortex dominates (40 – 80%), and 

cortical (co) completely cortical (90 – 100%).  

Hierarchy of faces describes the hierarchical order of knapping faces. Facial hierarchy 

exists where one face is used in the preparation for the exploitation of removals from a 

second face, in which case the exploitation face is the hierarchical face. These criteria 

should be clearly observable. When both or more faces are knapped equally, without 

clear evidence of over-exploitation of any, then the relationship between faces is 

considered as non-hierarchical. When there is evidence for a change of in the role of one 

face (e.g. from exploitation to preparation and vice versa) the piece is also considered as 

non-hierarchical. 

This category helps define another variable in core analysis, namely character of faces. 

This variable was applied to each intervening face to distinguish whether it was an 

exploitation or preparation face.  

These core characteristics led to product predetermination (i.e. the core was fully 

exploited or there was potential for further knapping), and its reduction stage. Three 

stages of reduction were considered: initial (initial stages of exploitation evidenced by 

core size, corticality, frequency of removals etc.), medium (core shows advanced degree 

of exploitation but still has potential for further knapping), and final (core is completely 

exhausted). Based on product predetermination and reduction stage, when possible and 

evident, the reason for abandonment of the core was noted, e.g. exhaustion, knapping 

accident, poor quality raw material or indeterminate when a particular reason was 

impossible to distinguish. 

The last visible removals of the core were also analysed. These were measured (length 

and width) and direction of removal was described (e.g. longitudinal, centripetal, 

orthogonal).  
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Flakes or positive bases (PB): Included in this category are all complete positive bases 

or flakes produced during the technical operative chain that have no later modification. 

These products must have some basic technical characteristics that indicate intentional 

knapping from a nodule: two clearly differentiated opposing faces – dorsal and ventral; 

presence of a clear knapping platform where the impact was produced; presence of bulb 

or reflection of the force transmitted on the ventral face. 

Characteristics studied in the morpho-technical analysis of flakes were the following:  

Characteristics of proximal end: platform corticality, where the cortical characteristics 

of the platform were described (Figure 8.6) as non-cortical (nc) (0% cortex), dominance 

of non-cortical over cortical (nco(co)), dominance of cortical over the non cortical 

(co(nco), and completely cortical (100%).  

 

Figure 8.6 – Platform corticality 

Platform type – Three main platform/butt types and two sub-types were distinguished: 

platform (flat platform), lineal (platform forms a straight line), point-form (platform 

forms a point), splinted (platform has micro-fractures - generally longitudinal to the 

technical axis of the piece - that impede observation of the type of surface created), and 

missing (platform is absent because of transversal fractures).  

Platform preparation describes the morphological and technological characteristics of 

butts. There are four types: non-faceted (nf) (exploitation of the cortical or natural 

surface - butt shows no preparation); unifaceted (uf) (exploitation of the flat surface 

generated during a previous extraction); bifacted (bf) (having two facets on the surface 

that are remnants of previous extractions); multifaceted (mf) (more than two facets 

present).  

Platform delineation is related to platform preparation. Six variables were 

distinguished (Figure 8.7): straight (st); concave (cc) curving inwards; convex (cx) 

curving outwards; sinuous (sin) with many curves; uniangular (1a), platform facets  
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form one clearly defined angle, and biangular (2a) platform facets form two angles 

giving to the platform clearly defined biangular curving.  

 

Figure 8.7 – Types of platform delineation 

Platform dimensions and platform angle were calculated to observe platform 

typometry and relate this with technological characteristics of flakes that may have been 

influenced by this variable. For this, the length and width of butts were measured and 

the platform surface area was calculated. The angle formed by the intersection of the 

platform surface and ventral face was measured using a goniometer to determine the 

angle of inclination of extractions for Levallois and simple flakes.  

Ventral face characteristics: type of bulb and ventral face delineation. Two types of 

bulb were distinguished in this study – marked (M) when the bulb is clearly evident, 

and diffuse (D) when the bulb is not evident. Ventral face delineation shows the 

longitudinal curvature of flakes. Five qualitative variables were distinguished: straight, 

concave, convex, sinuous, and twisted. 

Dorsal face characteristics: Dorsal face corticality defines the cortical character of 

flake‟s dorsal face. Variables were the same as for platform corticality – non-cortical, 

dominance of non- cortical, dominance of cortical and completely cortical. The only 

difference was that in case of dorsal faces the area of cortex was also indicated, e.g. 

proximal end, left lateral, distal end and right lateral. 

Ridges on dorsal face - number of ridges and disposition of dorsal face negatives which 

reflects the orientation of previous removals. Three main orientation types were 

distinguished: unidirectional (one direction), bidirectional (two directions, either 

orthogonal or opposed), and radial or multidirectional (showing different directions 

around the periphery of the flake). This information enabled determination of the type 
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of exploitation affecting the flake, although only possible in defined cases. As with 

cores, five different types of exploitation were distinguished: unipolar longitudinal, 

bipolar orthogonal, bipolar opposite, multipolar orthogonal and multipolar centripetal or 

radial, and always indicating evidence of the Levallois character (if any) of the flakes. 

Levallois attribution was based on: platform preparation, general morphology of the 

flake, and the orientation and disposition of dorsal negatives.  Categories were those 

defined by Bordes (1980), e.g. classic Levallois flake, elongated Levallois flake, 

Levallois blade, Levallois point etc. (Figure 8.8). 

 

Figure 8.8 – Dorsal face attributes: a) Exploitation types; b) Categories of Levallois flakes 

(adapted and modified from Bordes 1980).   

Horizontal morphology (view of the artefact when orientated in the horizontal plane), 

geometric shapes were used: quadrangular (qdg), rectangular (rtg), trapezoidal (trp), 

triangular (trg), pentagonal (ptg), polygonal (plg), circular (crc), semi-sircular (smc), 

oval (ov) and semi-oval (smov). 
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Finally, flakes were classified according to the stage of operational chain they belong 

to i.e. initial, medium or final. This can be done only when certain attributes are clearly 

evident (e.g. platform preparation, presence of cortex, structure of previous removals 

etc.).  

Broken flakes (Broken Positive Base - BPB) and flake fragments (Fragment of 

Positive Base – FPB): The difference between broken flakes and flake fragments is that 

broken flakes have a platform and bulb but the distal end or part of the laterals is 

missing; flake fragments have distal or lateral segments but no platform or bulb. 

In the case of broken flakes, platform characteristics analysed were the same as those 

for entire flakes: presence and type of bulb, and corticality of dorsal face. 

In the case of flake fragments, corticality of dorsal face, and any information of interest 

from a technological or typological point of view was documented. 

Fragments includes all those remains which did not show any of the characteristics of 

structural categories mentioned above, but showed some attributes indicating that may 

have resulted from knapping processes. Also included in this group were artefact 

fragments that had been clearly transported from elsewhere, but show no evidence of 

knapping or other technological indications, but which have quantitatively interesting 

aspects about raw material or post-depositional alterations. These pieces were measured 

(L, W and Th), and all aspects related to raw material or post-depositional alterations 

were analysed according to the methodology explained in the chapters 7 and 10. 

Retouched flakes or Negative Bases of Configuration (NBC): Included in this 

category were all artefacts that were anthropically modified or retouched after flaking. 

Characteristics analysed are as follows: 

Type of blank: flake, blade, point, core, and fragment. The morpho-technical and 

typological analysis followed the characteristics presented above for each structural 

category. Faciality and exact location of retouch were defined. There are two 

categories of faciality: unifacial (retouch affects one face of the artefact) and bifacial 

(retouch affects both faces).  Location of retouch: proximal end, distal end, left lateral 

and right lateral. Analysis of retouch began from the left lateral and continued in a 

clockwise direction. For specific characterisation of retouch, variables included: extent 
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of retouched perimeter, retouch angle, retouch depth from the edge and from the flake 

face, retouch direction, retouch continuity, edge delineation, number of retouch 

generations. 

Extent of retouched perimeter quantifies the proportion of retouched and non-retouched 

quadrants.  The same variables as for cores were used: non-centripetal (NC = < 1/8 of 

the piece), one quadrant (C = 1/8 – 3/8), two quadrants (2C = 3/8 – 5/8), three quadrants 

(3C = 5/8 – 7/8) and finally, fully centripetal (4C = entire piece). 

Retouch angle indicates the average angle formed on the retouched edge of a tool 

between dorsal and ventral faces. Qualitative variables used: flat (F) – 0º - 15º; Semi – 

flat (SF) – 15º - 35º; Simple (S) – 35º - 55º; Semi – abrupt (SA) – 55º - 75º, and Abrupt 

(A) – 75º - 90º. 

Retouch depth with respect to the edge of the piece indicates the depth or thickness of 

retouch on the flake edge (Figure 8.9): marginal (m) (not very deep), very marginal 

(vm) (minimal depth), deep (d) (substantial depth), and very deep (vd) (very substantial 

depth).  

 

Figure 8.9 – Retouch depth with respect to the edge of the piece 

Retouch extent indicates how far retouch extends over the face of the piece (Figure 

8.10): marginal (m) (confined to the edge), very marginal (vm) (very close to the edge), 

extensive (e) (extends halfway across the tool surface), very extensive (ve) (retouch 

extends across more than half of the surface), and total (t) (retouch extends over whole 

surface, the piece is completely modified by retouch). 
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Figure 8.10 – Retouch extent in respect to the piece‟s face 

Retouch direction shows which face or faces are affected by retouch: direct (d) (on the 

dorsal face), inverse (i) (ventral face), alternate (alt) (partly ventral and partly dorsal of 

the same edge and face), alternating (a) (direct on one edge and inverse on the opposite 

edge), and bifacial (b) (on both the ventral and dorsal faces of the same edge) (Figure 

8.11). 

 

Figure 8.11 – Retouch direction 

Retouch continuity indicates the continuity of retouch on the edge (Figure 8.12): 

Continuous (c) (retouch along the edge is uninterrupted and uniform), discontinuous 

(nc) (retouch is marked by breaks or interruptions), notch (e) (U- or V- shaped), 

denticulate (dent) (denticulation). 
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Figure 8.12 –Retouch continuity 

Edge delineation shows the outline of retouched edge (Figure 8.13): Convex (cx), 

concave (cc), sinuous (sin), straight (st) and uniangular (1a). 

 

Figure 8.13 – Delineation of retouched edge 

Finally, the retouched area (length and width) was measured. Using theabove 

characteristics a typological morpho-type classification was reached based on Laplace‟s 

(1972) classification (Figure 8.14), thus differentiating, categories for end-scrapers, 

side-scrapers, denticulates, points etc. 
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Figure 8.14 – Some of the typological groups described by Laplace and used in this study 

(illustration adapted and modified from Laplace 1972). 

Table 8.1 provides a summary of the methodology applied to the techno-typological 

analysis of lithic artefacts. 

After the detailed and systematic study of these structural categories had been 

completed, an attempt was made to establish the place of each object within the 

production sequence, from raw material selection and its transformation into an artefact 

or tool (including the different phases e.g. Technical Operative Unit (TOU) or Technical 

Operational Theme (TOT) used in the LAS) until the use and later abandonment of this 

artefact. Together all these aspects form the technical operative chain. 
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Structural 

categories Analysed characteristics Variables   

 

  

Analyses of typometric data (length (mm), width (mm), thickness (mm), weight (g) and max, min, mean and 

standard deviation), calculation of Ie and Ic, presence of patina, concretion, thermal alteration, and fractures. 
 

Manuports Raw material chert, basalt, flint, etc. 

 

 

Morphology oval, circular, triangular, trapezoidal etc. 

 

Presence of knapping/percussion marks and fractures "yes", "no" 

  
  Area frontal, lateral, surface etc. 

 

 

Type of blank 
 

Nodule, flake 
 

  

 

Faciality 

 

Unifacial, bifacial, trifacial and multifacial 

 

 

Disposition of removals 

 
 

Unipolar longitudinal, bipolar orthogonal, bipolar 

opposite, multipolar orthogonal and multipolar 

centripetal. 
 

 

Relationship between different series of removals 

 

Longitudinal, orthogonal, opposite, centripetal, 

Levallois and Discoid. 

 
Obliquity of removals flat, semi-flat, simple, semi-abrupt and abrupt 

 
Perimeter knapped NC, C, 2C, 3C and 4C 

 

 
Morphology of knapped faces qdg, rct, trp, cir, smcir, ov, smov, trg, ptg & plg 

Cores Extent of removals marginal, extensive and total 
 

 
Continuity of intervening scars continuous & non continuous 

 

 
Symmetry of intervening planes symmetric & non symmetric 

 

 
Corticality nc, nco(co), co(nco) & co 

 

 
Hierarchy of faces hierarchised and not hierarchised 

 
Character of faces exploitation & preparation 

 

 
Product predetermination "yes" & "no" 

  

 
Reduction stage initial, medium & final 

 

  Reason for abandoning core 

 

Exhaustion, knapping accident, quality of 

raw material, indet. 
 

 
Characteristics of proximal end: 

 

 

Platform corticality 

 

nco, nco(co), co(nco) & co 

 

 

 

Platform type 
 

Platform, lineal, pointform, splinted & missing. 
 

 

Platform preparation 

 

Non faceted, unifaceted, bifaceted & multifaceted 

 

 

Platform delineation 

 

 

Straight, concave, convex, sinuous, uniangular & 

biangular. 

 

 
Dimensions and angle of platform 

Length and thickness (mm) & platform/ventral 

face angle (₀) 

 
                           Ventral face attributes: 

  
Flakes Type of bulb marked & diffuse 

 

 

Ventral face delineation 

 

straight, concave, convex, sinuous and twisted 

 

 

                          Dorsal face attributes: 

 

  

 

Corticality 

 

nco, nco(co), co(nco) & co 

 
 

 

Area of cortex 

 

 

Proximal end, left lateral, distal end and right 

lateral 

 

 

Number of dorsal ridges 

 

1, 2, 3, 4, 5, 6 or more 

 
 

 

Disposition of dorsal negatives 

 

Unidirectional, bidirectional and radial 

 

 

Type of exploitation 
 

 

Unipolar longitudinal, bipolar orthogonal, bipolar 
opposite, multipolar orthogonal and multipolar 

centripetal. 
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Horizontal morphology qdg, rct, trp, cir, smcir, ov, smov, trg, ptg & plg 

  Stage of operational chain initial, medium & final 
 

 
                          Broken flakes: 

  

 

Characteristics of proximal end Includes all variables used for flakes 

Broken 

flakes & 

flake 

fragments 

Ventral face attributes 

 

 

Includes all variables used for flakes 

 

 

 

Dorsal face attributes 

 

 
 

Only corticality is analysed using the same 

variables as in case of entire flakes 

 
 

  

Flake fragments: 

 

 

Only dorsal face corticality is analysed 
using the same variables as entire flakes 

 
Fragments Raw material & measurements only 

 

 

Type of blank flake, fragment, etc. 

 

 
Faciality unifacial & bifacial 

 

 
Location of retouch 

proximal end, left lateral, distal end and right 

lateral 

 
Extent of retouch C, 1C, 2C, 3C & 4C 

 

 
Retouch angle flat, semi-flat, simple, semi-abrupt and abrupt 

Retouched 

flakes Retouch depth in respect to the edge very marginal, marginal, deep and very deep 

 

Retouch extent 

 

 
very marginal, marginal, extensive and very 

extensive 

 

Retouch direction direct, inverse, alterne, alternate & bifacial 

 

Retouch continuity continuous, discontinuous, notch and denticulate 

 

Edge delineation straight, concave, convex, sinuous and uniangular 

  Typological category (Laplace) R21, G12, D23, P21 etc. 

 Table 8.1 – Summary of methodology used in the techno-typological analysis of lithic artefacts 

 

8.1.3. Methodology for refitting 

As well as techno-typological studies of lithic assemblages, refitting plays an important 

part of the study of the operative chain. The beginning  of the study of refitted 

prehistoric artefacts at the end of 19
th

 Century and its gradual development during the 

following decades increased interest in this particular aspect of lithic studies to the point 

where refitting has become an inseparable part of lithic studies in many palaeolithic 

sites in Europe and elsewhere (e.g. Boxgrove, Monte Poggiolo, Atapuerca, Roca dels 

Bous, Abric Romani, Cagny-L‟Epinette, Ferme De L‟Epinette, Lokalalei, Koobi Fora, 

Cenjiawan (Nihewan basin) etc.) (Peretto et al. 1998, Roche et al. 1999, Ashton 2004, 

Shen & Qi 2004, Hallos 2005, Cooper & Qiu 2006, Vaquero 2008, López-Ortega et al. 

2011, de la Torre et al. 2012, Vaquero et al. 2015).  
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The importance of lithic refitting and its study is summarised under three main 

categories (Cahen 1983, Inizan et al. 1999, Ashton 2004, Hallos 2005, Cooper & Qiu 

2006) as follows: 

 Technological, provides direct information about the processes of artefact 

manufacture (e.g. exploitation method, flaking process, stages of operative chain 

or steps in the reduction sequence, evidence of resharpening and recycling, 

[these last two are also interesting from a taphonomic point of view] etc.). 

 Spatial, facilitates understanding of questions related to spatial organisation, 

movements and landscape use by hominins (e.g. distribution and organisation of 

knapping areas and tool use, discard areas for lithic artefacts etc.) and the 

relationships between different areas of use. 

 Taphonomic, provides information not only on the taphonomic conditions of 

individual artefacts but also on their horizontal and vertical movements, 

archaeostratigraphic distribution, time and space relationship between artefacts 

within the same or different stratigraphic sequences. 

In a broad sense, two main ways of artefact refitting are distinguished (Cziesla et al. 

1990, Cooper & Qiu 2006): 1) knapping sequence refits includes the refitting of 

artefacts which were produced during the knapping sequence, and 2) fracture refits or 

conjoins, match together a single broken flake (e.g. refitting the proximal and distal end 

of the same flake). 

The aims of refitting investigations in the current study were: 1) to reconstruct phases of 

the operative chain or flaking sequences (although from assemblage composition and 

the area where the lithics were found (at the rear of the cave away from its entrance) it 

was evident that not many refits would be found; 2) to record possible reuse of artefacts; 

3) to understand any spatial organisation of artefacts; and 4) to identify any movement 

of artefacts that could have been caused by different PDSM processes. 

Such information would aid an understanding of not only the operative chain, but also 

the behavioural and cognitive patterns of Azokh Cave inhabitants, and perhaps the 

possible relationship between those artefacts affected by different PDSM factors. In 

Azokh at present, there is no evidence of the assemblages being part of a palimpsest, 
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therefore, there was no need to separate different archaeostratigraphic layers or units 

that hypothetically would be part of a palimpsest. However, the archaeostratigraphic 

distribution of artefacts was carefully reviewed.  

For the purposes of refitting, all assemblages were spread out and separated first by 

units and then by raw materials (Figure 8.15). Within each raw material type smaller 

raw material groups or units made according to the particular characteristics (i.e. colour, 

texture, grain size, presence of crystals, impurities, cortex etc.) of each raw material (the 

difference between raw material unit and raw material group is fully explained in 

section 3.2.3; in summary the RMU relates to artefacts that seem to result from the same 

nodule, while the RMG relates to artefacts corresponding to the same specific variety of 

raw material type but with no  trait indicating their origin the same nodule).  

 

Figure 8.15 – Process of refitting: a) Artefacts spread out and separated by units; b) artefacts 

separated by raw material types. 

When trying to find refits, as well as raw material characteristics, other parameters such 

as type of fractures, their location, delineation, and the morphology of the surface of the 
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piece were taken into consideration. In case of a refit or conjoin the artefacts were 

located on the excavation map using their X, Y and Z coordinates and Microsoft Excel 

2007 software in order to understand their spatial organisation, distribution and if 

possible their archaeostratigraphic position, and also to reconstruct possible exploitation 

strategies or post-depositional events that may have occurred in the units.   

 

8.2. Techno-typological analysis results 

The lithic artefacts described in this study are from the 2002 to 2012 excavations 

recovered from Units V, IV, III, II and I of the upper sedimentary sequence of Azokh 1 

Cave entrance. There were no excavations in the 2004 and 2013 seasons (see chapter 4). 

The study sample consists of 1199 artefacts: natural bases (i.e. manuports, 

hammerstones), cores, retouched and unretouched flakes, flake fragments and fragments 

(Table 8.2). 

From the bottom of the sequence, the Unit V lithic assemblage comprises 77 pieces 

recovered from an open area excavation of 12 m
2 

in 2002, 2003, and 2005 and 23 – 25 

m
2
 in 2009. Only four pieces were recorded in Unit IV during test-trench excavations in 

2008, although their appearance in this unit and their real relevance to it is slightly 

doubtful as their technological features are similar to those found in Unit II. Intrusion of 

artefacts from the upper units to lower Unit IV is possible due to the presence of an E – 

W oriented long crack that crosses most squares situated at the beginning of the upper 

sedimentary sequence. However, verification will only be possible during open area 

excavations of Unit IV. Currently those pieces resulting from the test-trench 

excavations are considered as being from Unit IV, as they were recovered and registered 

from that unit. However, this issue will be considered in the final discussion. Unit III is 

represented by 59 pieces recovered during initial test-trench excavations (2 m
2
) in 2003 

and excavation of a small area (4 – 5 m
2
) in 2010 - 2011. No open area excavations 

have been undertaken in this unit as yet. Unit I was extensively disturbed by recent and 

ancient animal burrows. Excavation of an area approximately 10 – 12 m
2
 in the 2005 to 

2008 seasons revealed 25 lithic artefacts mixed with modern remains (e.g. ceramic 

fragments, coins etc.). Although technological, typological and other studies of these 
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artefacts were undertaken, the final interpretations and conclusions for these lithics in 

Unit I are cautious (Table 8.2). 

Category V % IV % III % II % I % Total % 

Natural bases  --  --  --  -- 2 3,39 8 0,77 1 4 11 0,92 

Core 2 2,6  --  --  --  -- 19 1,84 1 4 22 1,83 

Unretouched flake 7 9,09 2 50 5 8,47 103 9,96 4 16 121 10,1 

Retouched flake 23 29,87 1 25 3 5,08 96 9.28  --  -- 123 10.26 

Broken flake 8 10,38  --  -- 2 3,39 91 8,8 3 12 104 8,67 

Flake fragment 21 27,27 1 25 14 23,73 272 26,31 12 48 320 26,69 

Fragment 16 20,78  --  -- 33 55,93 445 43,04 4 16 498 41,53 

Total 77 100 4 100 59 100 1034 100 25 100 1199 100 

Table 8.2 – Composition of lithic artefacts by units and technological categories 

In all units most artefacts (56.71%) are of chert, followed by flint (27.36%) and basalt 

(10.01%) (Table 8.3). There are also limestone, obsidian, jasper and sandstone, some 

rare pieces of chalcedony, agate, silopal, andesite and gabbro, which together form the 

group of „others‟ and total 0.92% of the lithic assemblage (Table 8.3). 

Category Chert % Flint % Basalt % Lim. % Obs. % Others % Total % 

Natural base  --  --  --  -- 10 8,33  --  --  --  --  1  3,45 11 0,92 

Core 2 0,29 14 4,27 6 5  --  --  --  --  --  -- 22 1,83 

Unretouched flake 11 1,62 66 20,12 31 25,83 6 26,09 2 10,53 5  17,24 121 10,09 

Retouched flake 8 1,18 77 23,47 22 18,33 2 8,69 7 36,84 7 24,14 123 10,26 

Broken flake 17 2,5 57 17,39 24 20 2 8,69 1 5,26 3 10,34 104 8,67 

Flake fragment 193 28,38 87 26,52 21 17,5 6 26,09 5 26,32 8 27,59 320 26,69 

Fragment 449 66,02 27 8,23 6 5 7 30,43 4 21,05 5 17,24 498 41,53 

Total 680 100 328 100 120 100 23 100 19 100 29 100 1199 100 

Table 8.3 – Composition of lithic artefacts in all units based on raw materials and structural 

categories („Others‟ include jasper (n = 10), sandstone (n = 8), chalcedony (n = 4), andesite (n = 

4), agate (n=1), silopal (n=1) and gabbro (n = 1). Legend: Lim. = Limestone, Obs. = obsidian). 

Most of the unbroken lithics in all units vary in size from 26-69 mm forming 16.35% of 

the lithic assemblage, although there are bigger (70 to 99 mm) and smaller (≤ 25 mm) 

pieces too. Only 2.04% of artefacts exceed 100 mm (Tables 8.4 & 8.5, and Figure 8.16). 

 

 

 

 



                                                                                                                                                Studies Undertaken 

201 

 

 

 Units   V     IV     III     II     I   

Size (mm)  L W Th. L W 

Th

. L W Th. L W Th. L W Th. 

Max 89 77 47 44 67 8 97 75 52 135 100 73 67 62 13 

Min 37 12 5 27 36 8 3 4 1 6 9 1 30 23 5 

Mean 52,5 47,5 16,5 35,5 51,5 8 42 33,5 18,5 47 35 9 55 29 9 

Std. 
deviation 11,91 16,53 9,52 

12,0
2 

21,9
2 0 37,13 29,57 

25,9
1 22,37 15,31 

10,7
8 

13,4
9 

16,0
8 

3,1
6 

Sample 

var. 

141,8

7 

273,3

1 

90,5

7 

144,

5 

480,

5 0 

1378,2

9 

874,4

1 

450,

7 

500,2

2 

234,4

3 

116,

3 182 

258,

5 10 

Table 8.4 - Dimensional statistics of measurements of unbroken artefacts in all units 

Size ranges 

(mm) V % IV % III % II % I % Total % 

≤ 25  --  --  --  -- 3 37,5 22 13,5  --  -- 25 12,76 

26-44 5 27,78 1 50 1 12,5 50 30,67 1 20 58 29,59 

45-69 12 66,67 1 50 1 12,5 68 41,72 4 80 86 43,88 

70-99 1 5,56  --  -- 3 37,5 19 11,66  --  -- 23 11,73 

100-130  --  --  --  --  --  -- 4 2,45  --  -- 4 2,04 

Total 18 100 2 100 8 100 163 100 5 100 196 100 
 

            Table 8.5 – Size ranges of studied lithic assemblages in all units 

 

 
 

Figure 8.16 – Scatter plot showing the relationship between length and width of unbroken lithic 

artefacts in all units 

 
            No unit has been completely excavated Units IV and III have only been subjected to 

test-trench excavations, therefore questions related to homogeneity of horizontal and 

vertical distribution of artefacts cannot be discussed in depth as yet. However, results 

obtained, especially from Units V and II, indicate homogenous horizontal and vertical 

distribution of artefacts, over the entire excavated area (Figure 7.43, chapter 7) perhaps 
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with slightly denser concentration in the central F48 and G48 squares of Unit II than in 

other squares. 

8.3. Results of the techno-typological analysis of Unit V lithic artefacts 

Unit V is represented by 77 lithic artefacts totaling 6.42% of the lithic assemblages from 

all units. 33 chert, 19 flint and 17 basalt. In lesser numbers are limestone, obsidian, 

chalcedony and silopal artefacts together totalling eight pieces (Table 8.6).  Retouched 

flakes and flake fragments are the most abundant (26% and 27.3% correspondingly), 

followed by undiagnostic fragments, broken and unretouched flakes, and some cores 

(Table 8.6). 

Category Chert % Flint % Basalt % Limestone % Obsidian % Others % Total % 

Core  --  -- 1 5,26 1 5,88  --  --  --  --  --  -- 2 2,6 

 
Unretouched flake 

 

1 

 

3,03 

 

1 

 

5,26 

 

4 

 

23,53 

 

1 

 

33,33 

 

 -- 

 

 -- 

 

 -- 

 

 -- 

 

7 

 

9,09 

 

 
Retouched flake 

 

2 

 

6,06 

 

13 

 

68,42 

 

3 

 

17,65 

 

1 

 

33,33 

 

1 

 

33,33 

 

 -- 

 

 -- 

 

20 

 

26 

 

 
Broken flake 

 

3 

 

9,09 

 

 -- 

 

 -- 

 

4 

 

23,53 

 

 -- 

 

 -- 

 

1 

 

33,33 

 

 -- 

 

 -- 

 

8 

 

10,4 

 

 
Flake fragment 

 

13 

 

39,39 

 

1 

 

5,26 

 

5 

 

29,41 

 

1 

 

33,33 

 

1 

 

33,33 

 

 -- 

 

 -- 

 

21 

 

27,3 

 

 
Retouched fragment 

 

 -- 

 

 -- 

 

2 

 

10,53 

 

 -- 

 

 -- 

 

 -- 

 

 -- 

 

 -- 

 

 -- 

 

1 

 

50 

 

3 

 

3,9 

 

Fragment 14 42,42 1 5,26  --  --  --  --  --  -- 1 50 16 20,8 

Total 33 100 19 100 17 100 3 100 3 100 2 100 77 100 

Table 8.6 – Composition of Unit V lithic artefacts based on raw materials and technological 

categories („Others‟ includes one sample each of chalcedony and silopal) 

The spatial distribution map (Figure 8.17) shows no particular accumulation of specific 

raw material types or specific technological categories in a particular area or square but 

it does show a slightly denser concentration of all artefacts in the eastern and western 

sectors, with fewer pieces in the central, southern and northern sectors (Figure 8.17a). 

Perhaps the only accumulation of a specific raw material (basalt) can be seen in D42 

from where the only refit of the entire lithic assemblage of Azokh Cave was made 

(Figure 8.17b).  
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Figure 8.17 – Spatial distribution of lithic artefacts in Unit V: a) the spatial distribution by 

technological categories; b) spatial distribution by raw materials. The empty squares D, E, F, G, 

H, I 43 are almost completely taken over by the section which connects units V and IV. 

8.3.1. Operative chain of chert artefacts 

Chert artefacts, as already mentioned, are the most abundant in Unit V forming 42.86% 

of this assemblage (Table 8.3). However, the operative chain of chert pieces is 

represented only by some knapping products among which flake fragments are the most 

abundant category forming 39.39%, followed by broken flakes, retouched and 

unretouched flakes. The percentage of undiagnostic fragments is high forming 42.42% 

of the chert assemblage (Table 8.7). 

 

N 
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Category No % 

Unretouched flake 1 3,03 

Retouched flake 2 6,06 

Broken flake 3 9,09 

Flake fragment 13 39,39 

Fragment 14 42,42 

Total 33 100 

Table 8.7 – Lithic categories of chert in Unit V assemblage 

Eleven artefacts are ≤25mm and include primarily flake fragments and fragments. 

Fourteen pieces (also flake fragments and fragments) are within the 26 – 44 mm range, 

seven pieces are in the 45 – 69 mm range where, apart from flake fragments and 

fragments, the only complete unretouched chert flake of the unit was found. One 

artefact exceeds 80 mm in length and is the only unbroken retouched chert flake of the 

unit (Figure 8.18). 

 

Figure 8.18 – Scatter plot showing the relationship between length and width of Unit V chert 

artefacts 

Knapping products (unretouched whole flakes, broken flakes and flake fragments): 

There are 17 chert knapping products of which only one is an unbroken flake (Figure 

8.19), the others are flake fragments, broken flakes and undiagnostic fragments (Table 

8.7). Transversal distal or lateral breakages are the most characteristic fractures of 
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broken flakes. In addition to fractures of their proximal end, flake fragments have distal 

and lateral fractures too. 

The only unbroken chert flake (falling within the 45 – 69 mm / medium size range) is 

neither elongated nor carenated, however it is considerably thick (18mm). Metric data 

of broken flakes and flake fragments places them mainly within small and medium size 

ranges with a few big and micro examples (Figure 8.18). 

As the platform of the unbroken flake is partially broken, few details can be given about 

it. Platforms of broken flakes are non-cortical, flat, unifaceted, mainly trapezoidal and 

sinuous, although there is one piece which is triangular morphology and straight Table 

8.8). Mean dimensions of platforms are 9 x 6 mm.  

         

Shape N % Delineation N % 

Corticality N % Facets N % Type N % trg 1 33,3 straight 1 33,33 

nco 3 100 uf 3 100 flat 3 100 trp 2 66,7 sinuous 2 66,67 

Total 3 100 Total 3 100 Total 3 100 Total 3 100 Total 3 100 

Table 8.8 – Platform characteristics of chert knapping products (Legend: nco = non-cortical; 

sup = suppressed; uf = unifaceted; trg = triangular, trp = trapezoidal) 

Artefacts have a diffuse bulb and slightly concave ventral face (Table 8.9).  

Type of bulb N % Delineation N % 

Diffuse 3 75 Concave 2 66,67 

Marked 1 25 Sinuous 1 33,33 

Total 4 100 Total 3 100 

Table 8.9 – Ventral face characteristics of Unit V chert knapping products 

The dorsal face of the unbroken flake is completely cortical. Among broken flakes and 

flake fragments, 15 are non-cortical and the dorsal surface of a further piece is 

predominantly cortical. As many pieces are fractured, it is impossible to distinguish the 

number and distribution of dorsal negatives, however most seem to have the remnants 

of one or two dorsal negatives and, in the case of a flake fragment is possible to 

distinguish three unidirectionally distributed dorsal removals. 
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Figure 8.19 – Unretouched chert flake (F43-3-unV-2003); dorsal (left) and ventral (right) faces 

 

The general fragmented character of chert knapping products (i.e. abundance of 

fractures and breakages) prevents a more in-depth discussion of knapping methods, 

exploitation tendencies related to chert, and an understanding of the stages of the 

operative chain. 

Retouched flakes: There are only two retouched chert flakes in this unit. One is an 

unbroken flake and the other is a flake fragment (Figure 8.20). The latter has a 

transversal proximal fracture with kind of newly formed cortex on the fractured section, 

and is termed a fragment of retouched flake.  

Given that the studied sample is so small, it is impossible to give statistically reliable 

information about preferences in blank selection for retouching and about metrical and 

morpho-technical differences between the retouched and unretouched flakes. However, 

some qualitative descriptions on the morpho-technical and metric characteristics of 

retouched samples are given below. 

Metric data of the unbroken retouched flake (89x65x28) show that it is bigger not only 

than the single unbroken simple flake of Unit V but it is also the biggest lithic artefact in 

this unit (Figure 8.18). Indexes of elongation and carenation indicate it is neither 

elongated nor carenated, although it is quite thick. The retouched flake fragment is 

33x37x13 mm and its general characteristics indicate that it was not much bigger 

initially (perhaps around 40 - 45 mm long).  
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The morpho-technical characteristics of the unbroken retouched flake show that its 

platform has been removed, which seems to be the result of dorsal right lateral retouch, 

in particular, by a deep retouch extraction next to the proximal end which probably 

removed the platform. The bulb is marked and the ventral face is straight. The dorsal 

face is almost completely cortical except for the right lateral retouched area (Figure 

8.20). It is oval and at the initial stages of exploitation. The retouched flake fragment is 

non-cortical and has the remains of two dorsal negatives.  

Both retouched flakes are unifacial with retouch on their right lateral and occupying one 

quadrant of their surface. Retouch distribution on both is direct and continuous forming 

a clearly convex edge. The retouched flake fragment has one generation of retouch 

which is extensive with respect to the edge of the piece, marginal with respect to its 

retouched face, and at a simple angle. The unbroken retouched flake has one generation 

of retouch which is extensive and very deep (retouch width at its maximum depth is 36 

mm), at a semi-abrupt angle. A second generation of retouch is above the first 

generation. It is extensive with respect to the edge and is relatively marginal (maximum 

10 – 12 mm). With its thick and cortical character and stepped or semi-stepped retouch, 

the unbroken retouched flake is similar to Quina or semi-Quina type side-scrapers. 

The scaly (squamous) character of retouch on the broken retouched flake suggests 

possible soft hammer use which is not the case for the unbroken retouched flake. 

Typologically both are extensive, single (i.e., retouch including only one of flake‟s 

laterals) side-scrapers (R21). 
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Figure 8.20 – Unit V chert retouched flakes: a) unbroken flake (G40 – 2 – unV-2002) with 

dorsal (left) and ventral (right) views and with a closer view of its retouched edge (middle); b) 

Fragment (F41-7-unV-2003) with dorsal (left) and ventral (right) views  

Fragments: Fragments form 42.42% of the Unit V chert assemblage (Table 8.7). Most 

are in the 10 to 35 mm size range, but there are also some bigger fragments (Figure 

8.18). None shows clear characteristics to consider them as knapping waste, but almost 

all have a ridge or a percussion point of undiagnostic origin which prevents considering 

them as natural fragments (e.g. fallen from the cave wall or roof).  

Summary: Operative chain of chert artefacts in Unit V 

The operative chain of chert is incomplete and very fragmented. There are no natural 

bases, cores and knapping waste, and flake fragments, broken flakes and undiagnostic 

fragments are the most represented structural categories. This is why, except for two 

unbroken flakes (one retouched and one unretouched), most of the others are within 

very small, small, and in some cases, medium size range categories. The unbroken 

flakes are medium and large sizes. 

Percussion platforms are present on very few pieces but in general they are flat, simple, 

not well elaborated and small producing mainly diffuse bulbs and concave ventral faces.  
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The general cortical character and large dimensions of the two unbroken flakes indicate 

that they may be from the initial stages of exploitation. One of these flakes was not 

subjected to further working or retouching and it seems like it was flaked and 

abandoned possibly following the aim to remove the cortical area of the nodule under 

exploitation. The other cortical flake was retouched, with hominins likely taking 

advantage of its favourable characteristics (e.g., good quality raw material, good size, 

shape etc.). Broken flakes and flake fragments with remains of some dorsal negatives 

possibly result from unipolar longitudinal exploitation. 

Retouch of both shaped tools is unifacial, direct, profound and continuous along one of 

the lateral edges. Typologically these are profound lateral side-scrapers. One of the 

retouched samples, by its thickness, retouch organisation and elaboration is similar to 

Quina or semi-Quina type side-scrapers. 

The chert fragments present in this unit are usually shapeless with no clear 

technological characteristics. 

Although chert is a locally sourced raw material, readily accessible close to the vicinity 

of the cave and also within the limestone formation of the cave, there is no clear 

evidence (e.g. debris, knapping waste, cores) of chert working or knapping processes in 

this unit. All elaborated artefacts seem to be introduced from elsewhere, perhaps from 

the cave entrance or from other nearby areas.  

8.3.2. Operative chain of flint artefacts  

There are 19 flint artefacts in Unit V which is 24.68% of Unit V assemblage (Table 

8.3): 13 retouched flakes, two retouched fragments, a core, an unretouched flake, a flake 

fragment and a fragment (Table 8.10). There are no flint natural bases. 

Category No % 

Core 1 5,26 

Unretouched flake 1 5,26 

Retouched flake 13 68,42 

Flake fragment 1 5,26 

Retouched fragment 2 10,53 

Fragment 1 5,26 

Total 19 100 

Table 8.10 – Technological categories of flint in Unit V lithic assemblage 
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 Metric analysis indicates that most flint artefacts (n = 10) are within the 26 – 44 mm 

and 45 – 69 mm size ranges (n = 8).There are no artefacts > 70 mm and the only one < 

25 mm is a flint fragment (Figure 8.21). 

 

Figure 8.21 – Scatter plot showing the relationship between length and width of Unit V flint 

artefacts 

Cores: There is one flint core in this unit which measures 54x67x25 mm.  It has partial 

cortex over one face covering up to 25% of its surface.  The core was abandoned when 

it was almost entirely exhausted with perhaps the possibility of removing one, or at 

most, two more flakes. This is related to the general exploitation of the core and not to 

raw material quality or technical accidents which may occur and further hamper 

knapping. 

It is difficult to speak about morphology and dimensions of the original nodule as no 

sources of this flint type have been found as yet, and therefore no original nodules or 

blocks to use for comparative purposes. Furthermore, no flaking products of this flint 

type were found in Unit V. However, the core results from exploitation of a nodule and 

not a flake (Figure 8.22).  

The core is an example of hierachised bifacial organisation, where the flaking face is the 

same during the visible process of exploitation while the second face presents removals 

aimed at preparation of the percussion platform (i.e., it is result of a bifacial knapping 

method where exploitation itself is only on one face).  The exploitation angle is 

different for each face; extractions on the flaking face, particularly scars of removals 
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related to the percussion platform form a semi-flat angle varying between 15 and 20º, 

while negatives of extractions on the preparation face form semi-abrupt to abrupt angles 

varying between 70 and 85º. The intersection between the striking platform surface and 

the flaking surface is perpendicular to the flaking axis of the detached flakes. 

 

Analysis of direction and disposition of extractions indicates two series of exploitation 

present on the flaking face produced from two different percussion platforms which are 

of bipolar orthogonal distribution to each other and occupy 3C or almost 80 – 85% of 

the flaking surface. These are deep (profound) extractions (Figure 8.22 core and 

diacritic). Negative scars of extractions on the second or preparation face occupy 

approximately 10 to 15% of it. These are marginal and centripetal. Although the 

intervening scar between both faces has some continuity, it is not really symmetrical. 

The exploitation method has Levallois attributes (e.g. presence of knapping and 

preparation faces, hierarchy of one face), although some typical classic Levallois 

attributes are missing (e.g. lateral and distal convexity maintaining the continuity and 

symmetry between intervening scars). 

 

 
 

Figure 8.22 – Flint core (E42-3-unV-2003) of Unit V lithic assemblage 

 

 

Measurements of the final extractions on the flaking face range between 35 to 45 mm. 

With only one core it is impossible to make a statistically reliable comparison between 

the dimensions of these final negatives and flakes in this unit, and also to compare 
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characteristics of the flaking method and strategies with those observed on flakes, 

especially when there are no flakes of this raw material present. In general terms, it can 

be only stated that with these dimensions and technological characteristics there may be 

some similarities between this core and flakes of other raw materials in this unit. 

 

Knapping products: Flakes & flake fragments. There is one unretouched, unbroken flint 

flake and one flake fragment (Figure 8.23). The flake fragment has proximal and small 

distal fractures from the ventral to dorsal face with a straight, distal end and slightly 

concave proximal end, which seem to be the result of post-depositional alteration, in 

particular trampling.   

The unbroken flake is 41x57x22 mm and the flake fragment is 41x24x6 mm. These are 

not elongated but the unbroken flake is carenated (Figure 8.21). The unbroken flake has 

a non-cortical, unifaceted, platform with a triangular percussion surface of 10 x 7 mm, 

straight in delineation with little preparation. The ventral face is sinuous and has marked 

bulb. The dorsal face is non-cortical and has more than six radially distributed dorsal 

negatives resulting from multipolar centripetal exploitation, which generates polygonal 

transversal and sagital sections. Its morphology, size and technological characteristics 

suggests it to be from the medium stages of exploitation (Figure 8.23). 

Only a few morpho-technical characteristics of the flake fragment can be given: its 

dorsal face is non-cortical with evidence of three possibly unidirectional negatives. It is 

triangular transversal in section (Figure 8.23). 

 

 
Figure 8.23 – Unit V unretouched flint flakes: a) unbroken flake (H41-48-unV-2009); dorsal 

(left) and ventral (right) faces; b) flake fragment (I49-30-unV-2009); dorsal (left) and ventral 

(right) faces. 
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Retouched flakes: There are 13 retouched flakes of which seven are unbroken and six 

are flake fragments. Proximal and distal fractures, or a combination of these, together 

with some lateral fractures are the most represented fracture types within this group 

although, pieces with proximal fractures are more common than the others. While most 

are mechanical fractures related to post-depositional alterations (i.e., mainly trampling), 

some seem to have technical characteristics (i.e., caused during knapping or 

configuration processes). Blanks selected for retouch are mainly unbroken flakes (n = 

7), followed by flake fragments (n = 5) and broken flakes (n = 1). In addition there are 

also two retouched fragments. 

Unbroken retouched flakes vary in size between 37 – 53 mm, with three in the small 

and four in the medium size categories. Retouched flake fragments are also very close 

to this size range (32 – 57 mm) (Table 8.11). Two of the seven unbroken retouched 

flakes are elongated (Figure 8.24- 9 & 13) (among the broken artefacts there are also 

pieces with elongation tendencies, e.g. Figure 8.24 - 4, 5 & 8) and one is carenated 

(Figure 8.24 - 3). Although only one flake is carenated, there seems to be an important, 

but not dominant, tendency for the selection of thick blanks for further modification. 

Five flakes (three unbroken and two flake fragments) are between 15 – 20 mm  thick, 

while the remaining seven pieces (four unbroken and three fragments) are ≤ 10 mm 

thick (Figure 8.24 - 5, 6, 10, 11 & 12). 

  Unbroken retouched flakes Fragment of retouched flakes     

  L W Th. L W Th. 

Max 53 49 20 57 35 19 

Min 37 12 5 32 21 8 

Mean 48 30 13 43 28 11 

Std. deviation 5,49 13,09 5,56 9,81 4,37 4,53 

Sample variation 30,14 171,48 30,95 96,21 19,13 20,55 

Table 8.11 – Dimensional statistics of flint retouched flakes 

Technologically, blanks selected for retouch, have non-cortical, flat platforms. There is 

no evidence for special platform preparation and unifaceted platforms dominate. Only 

one piece has a slightly more worked bifaceted platform.  Platform dimensions vary 

from < 10mm (n = 2) to > 10 mm (n = 5), largest platform being 29 mm long (Table 

8.12). 
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 Size (mm) L W 

Max 29 14 

Min 3 1 

Mean 17,5 5,5 

Std. Deviation 8,27 4,38 

Sample variation 68,41 19,14 

Table 8.12 – Dimensional statistics of flint retouched flake platform 

Platform shape and delineation do not present evident differences as trapezoidal, 

triangular and polygonal shapes are equally represented (two of each) only one oval 

Both elongated artefacts do not have the same platform shape (one is trapezoidal and the 

other triangular). Most pieces have straight platforms and two platforms are sinuous 

(Table 8.13). 

Corticality N % Shape N % 

nco 7 100 triangular 2 28,57 

Total 7 100 trapezoidal 2 28,57 

Type N % polygonal 2 28,57 

flat 7 100 Oval 1 14,29 

Total 7 100 Total 7 100 

Facets N % Delineation N % 

unifaceted 6 85,71 straight 5 71,43 

bifaceted 1 14,29 sinuous 2 28,57 

Total 7 100 Total 7 100 

Table 8.13 – Platform characteristics of Unit V lithic artefacts (Legend: nco = non-cortical) 

 

Pieces with marked bulbs dominate (n = 5, this includes four unbroken retouched flakes 

and one fragment of a retouched flake which conserves ventral face attributes), although 

pieces with diffuse bulbs are also well represented (n = 4, this includes three unbroken 

retouched flakes and one fragment of a retouched flake) (Table 8.14). Of two elongated 

flakes, one has a marked and the other a diffuse bulb. Although the sample is small for 

statistical comparison, it is evident that there is no correlation between platforms of any 

specific size range (i.e. < 10 mm or > 10mm) with a particular bulb type; for example, 

there is no tendency of small platform sizes with diffuse bulbs or big sizes with marked 

bulbs or vice versa. 

Study of the relationship between platform morphology and bulb type show trapezoidal, 

polygonal and oval platforms have marked bulbs while triangular ones (two examples of 

which, one is elongated) have diffuse bulbs.  
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The ventral face tends to be sinuous (n = 4), twisted (n = 2) and one concave example 

(Table 8.14). One piece with a twisted ventral face is an elongated flake. The ventral 

face of the other elongated piece is sinuous.  

 

   
Delineation N % 

Type of bulb N % Sinuous 4 57,14 

Marked 5 55,56 Twisted 2 28,57 

Diffuse 4 44,44 Concave 1 14,29 

Total 9 100 Total 7 100 

Table 8.14 – Ventral face characteristics of Unit V flint artefacts 

 

Eight retouched flakes are non-cortical (three unbroken and five fragments) while five 

pieces (four unbroken and one fragment) are partially cortical (but cortex is not 

dominant) (Table 8.15). In most cases cortex covers one of the laterals, and in one 

artefact cortex covers its distal end (Figure 8.24 – 1; 3; 6; 10 & 12).  

Where visible, negatives of previous extractions tend to follow the same direction as the 

technological axis of the flake. Six unbroken flakes have longitudinal dorsal negatives 

(Table 8.15 & Figure 8.24 1-3, 8, 9 & 13) often creating a trapezoidal transversal 

section, although triangular transversal section is also well evidenced. One unbroken 

piece shows bidirectional distribution of dorsal negatives, indicating that previous 

extractions were made from different platforms distributed orthogonally (Table 8.15 & 

Figure 8.24 - 6). Both elongated samples have longitudinal dorsal negatives, however as 

the sample size is small no further studies can be made relating negative distribution 

with elongation or carenation indexes.  

The dominant horizontal morphology of the unbroken blanks is trapezoidal with one 

polygonal example (Table 8.15).  

   

N. of dorsal 

negatives  N % 

      

   

One 1 14,29 

      
Corticality N % Two 2 28,57 Exploitation N % Morphology N % 

nco 8 61,54 Three 3 42,86 ul 6 85,71 trapezoidal 6 85,71 

nco (co) 5 38,46 Four 1 14,29 borth 1 14,29 polygonal 1 14,29 

Total 13 100 Total 7 100 Total 7 100 Total 7 100 

Table 8.15 – Dorsal face characteristics of Unit V flint artefacts (Legend: nco = non-cortical, 

nco (co) = partial cortex; ul = unipolar longitudinal, borth = bipolar orthogonal) 
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Although no refits were in the flint assemblage the arrangement of dorsal removals 

indicate that most pieces result from unipolar longitudinal exploitation and only one is 

the result of bipolar orthogonal exploitation. It should be mentioned that the 

organisation and predetermination of dorsal removals on four pieces resulting from 

unipolar longitudinal exploitation are quite similar to those resulting from Levallois 

exploitation, although in comparison to other Levallois artefacts seen in the Azokh Cave 

lithic assemblage, these pieces do not have well prepared percussion platforms (Figure 

8.24 - 2, 7, 8 & 9).  

 

It is also difficult to say at which stage of exploitation these artefacts are, however their 

dimensions indicate that most seem to be from a medium, but some cortical pieces may 

be from an initial stage of exploitation. 

Retouch on most pieces (n = 11) is unifacial direct and two have alternate retouch 

(Table 8.16 & Figure 8.24 – 1 & 9). For most samples retouch is along one lateral, 

usually the right (n = 6), although artefacts with retouch on the left lateral are also 

evident (n = 4). In two cases lateral retouch continues to the distal end and in one piece 

retouch on both laterals meet at the distal end forming a pointed morphology (Figure 

8.24 - 11).  

Retouch mainly occupies one quadrant of the artefact surface (i.e. 1/8 – 3/8) (n = 8) 

although retouch on some pieces covers < 1/8 (n = 3) and 3/8 – 5/8 (n = 2) of the 

surface. In most cases (n = 7) the retouch angle is semi-abrupt varying between 65 – 

70º, but pieces with simple (40 – 55º) and abrupt (80 – 90º) retouch angles are present 

too (Table 8.16). 

      
Extent N % Angle N % 

Blank type N % Faciality N % NC 3 23,08 A 2 15,38 

Flake  7 53,85 Unifacial 11 84,62 1C 8 61,54 SA 7 53,85 

Flake 

fragment/broken fl. 6 46,15 Alternate 2 15,38 2C 2 15,38 S 4 30,77 

Total 13 100 Total 13 100 Total 13 100 Total 13 100 

Table 8.16 – Retouch characteristics (blank, faciality, extent and angle of retouch) of Unit V 

flint artefacts (Legend: NC = < 1/8, 1C = 1/8 – 3/8, 2C = 3/8 – 5/8; A = abrupt, SA = semi-

abrupt, S = simple) 

 

On most pieces retouch is profound with respect to the edge (n = 11) and deep with 

respect to the face (n = 10). Some pieces have very profound and very deep retouch. 

Two artefacts have marginal retouch (Table 8.17).  
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Depth N % 

Profundity N % v. deep 2 15,38 

v. profound 2 15,38 deep 10 76,92 

profound 11 84,62 marginal 1 7,69 

Total 13 100 Total 13 100 

Table 8.17 - Retouch characteristics (profundity with regard to the edge and depth with regard 

to the face) of Unit V flint artefacts 

 

Metric data confirms the deep and profound character of retouch, for example in some 

cases retouch width surpasses 20 mm with the smallest width value being 5 mm (Table 

8.18).  

 Size (mm) L W 

Max 55 21 

Min 12 5 

Mean 31 10 

Std. deviation 13,91 5,04 

Sample variation 193,58 25,36 

Table 8.18 – Dimensional statistics for retouch of flint retouched flakes (in mm) 

 

On most pieces retouch is continuous retouch while one is denticulated and one is 

notched (Figure 8.24 - 10 & 12). The retouched edge on most pieces is convex followed 

by straight and sinuous edges, and a few have concave and uniangular edges (Table 

8.19). Most artefacts (n = 11) have one generation of retouch and two pieces have two 

generations or stepped retouch; these are the only carenated and pointed pieces of this 

assemblage.  

      
Delineation N % 

      

convex 4 30,77 

   
Continuity N % concave 2 15,38 

Direction N % Continuous 11 84,62 straight 3 23,08 

Direct 11 84,62 Denticulate 1 7,69 sinuous 3 23,08 

Alternate 2 15,38 Notch 1 7,69 uniangular 1 7,69 

Total 13 100 Total 13 100 Total 13 100 

Table 8.19 - Retouch characteristics (direction, continuity and delineation) of Unit V flint 

artefacts 

As already mentioned, there are also two retouched flint fragments (one grey and one 

jaspoid) in this group (Figure 8.24 - 14 & 15), measuring 37x30x12 and 32x21x10 mm. 

They show no evident technological characteristics apart from some undiagnostic ridges 

on their surfaces. Both have unifacial retouch covering < 1/8 of their surface. The 

retouch angle is abrupt and in both cases retouch is profound and deep (dimensions of 
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the retouched area are 31x9 mm and 20x10 mm). Both have one generation of retouch 

which is continuous and straight. 

Typologically, nine samples are lateral profound side-scrapers (R21); seven are single 

side-scrapers (Figure 8.24 - 2 – 8) and two are double side-scrapers (Figure 8.24 - 1 & 

9). There is one denticulated profound side-scraper (D23) (Figure 8.24 - 10) and one 

profound notch (D21) (Figure 8.24 - 12), a profound simple point (P21) (Figure 8.24 - 

11) and a profound single abrupt scraper (A2) (Figure 8.24 - 13). It is worth mentioning 

also that of the two elongated flakes, one is an abrupt scraper and the other is a side-

scraper, and of the five pieces that are almost carenated, three are side-scrapers with 

Quina tendencies (although one has stepped retouch the other two have one line of 

retouch), one is a point, and one is a notch (Table 8.20 & Figure 8.24). Typologically 

the two retouched fragments are profound single abrupt scrapers (A2) (Figure 8.24 - 14 

& 15). 

Typology N % 

Side-scraper  9 69,23 

Denticulate 1 7,69 

Notch 1 7,69 

Point 1 7,69 

Abrupt scraper 1 7,69 

Total 13 100 

Carenated/thick 5 38,46 

Elongated 2 15,38 

Levallois 4 30,77 

Table 8.20 – Typological description of retouched flint flakes 
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Figure 8.24 – Unit V retouched flint flakes: 1 & 9 Double side-scrapers (G41-gf-unV-2002; 

E40-7-unV-2003), dorsal (left) and ventral (right) faces; 2 - 8. Single side scrapers (F41-2-unV-

2005 (2); F40-4-unV-2009 (3); F40-2-unV-2009 (4); I41-19-unV-2009 (5); H41-10-unV-2009 

(6); I41-5-unV-2009 (7); F41-11-unV-2003 (8)); 10. Denticulate (E43-6-unV-2003); 11. Simple 

profound point (I42-42-unV-2009; 12. Notch (F40-5-unV-2003); 13. Abrupt scraper (F42-2-

unV-2009); 14 & 15. Retouched fragments – abrupt scraper (G40-2-unV-2003 (14) & H41-41-

unV-2009 (15) – frontal (left) and lateral (right) views. 

 

Undiagnostic fragments: There is one undiagnostic flint (jaspoid flint) fragment in this 

unit, which is non-cortical and measures 9x7x4 mm. It has no distinguishing 

characteristics but its morphology and fractures suggest it is small debris.  

 

Summary: Operative chain of flint artefacts in Unit V 

The flint assemblage is well represented in this unit. The operative chain is composed 

mainly of flaking products which generally have posterior retouch. There are no flint 

natural bases and knapping waste and only one core. The flint artefacts are mainly 

medium and small with no very big or very small pieces. 

The only core is the exploitation of a nodule; it is partially cortical, bifacial (with 

knapping and preparation faces), hierarchised and quite exhausted, almost at the final 

stages of exploitation. Extractions on the flaking face are deep and orthogonally 

distributed using two different platforms. The method of exploitation, although with 

some differences (e.g. absence of lateral and distal convexity, non-symmetrical 
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intervening scar etc.), shares similarities with the Levallois technique (e.g. presence of 

knapping and preparation faces, hierarchy of one face).  

Almost all flint flakes are retouched apart from one unbroken flake and one flake 

fragment. A few retouched flakes are elongated and a few are carenated but there are 

also several thick (although according to the carenation index not carenated) pieces too.  

The technological characteristics of all retouched and unretouched flakes show 

dominance of non-cortical, mainly unifaceted and flat platforms with trapezoidal, 

triangular, polygonal at times, oval shapes and mainly straight in delineation. It is 

impossible to distinguish any specific relationship between platform characteristics and 

bulb type, although marked bulb types are a little more represented in this assemblage. 

An interesting characteristic of the flint flakes of this unit is the dominance of flakes 

with sinuous and, to a lesser degree, twisted ventral faces, with some which are straight 

and concave.  

Most flint pieces are non-cortical, although there are a number of pieces with partial 

(not dominant) cortex usually on one lateral side. Pieces with three and two dorsal 

negatives are more common, but there are also examples with one, four and, in the case 

of the unretouched flake, with more than six dorsal negatives. While for most pieces a 

longitudinal distribution of dorsal negatives is more abundant, a few show bidirectional 

(with platforms orthogonally distributed) and radial distribution. This last is the 

unretouched flake which seems to have removed the whole or an important part of the 

flaking surface of a core with clear centripetal knapping technique. Most pieces seem to 

result from unipolar longitudinal exploitation, some show Levallois tendencies, and a 

few result from bipolar orthogonal and multipolar centripetal knapping methods.  

As mentioned, almost all flakes are retouched. The retouched blanks are mainly 

unbroken flakes but there are also examples of retouch on broken flakes and flake 

fragments. These are mainly proximal breakages but there are some distal and lateral 

breakages. Most breakages are from the ventral to dorsal face and are mainly concave or 

sinuous, the result of flexion fractures (PDSM). Fractures on some other pieces 

(especially thick flakes) seem to be of technical origin causing straight lateral or latero-

transversal fractures. The first type of breakage seems to have been produced after the 

pieces had been retouched and abandoned as there is much evidence of fragmented 
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(cutting into) retouch. Such breaks may be due to trampling. The second type of 

technical fracture seems to be produced during knapping or configuration processes, and 

was probably why the artefact was abandoned.  There are a few retouched fragments 

present too. 

Retouch usually affects one lateral, sometimes both. In most cases retouch is unifacial, 

direct, deep and profound, continuous (at times also denticulated and notched), convex 

and straight (sometimes also sinuous and uniangular), of one generation (in a few cases 

also stepped) produced at semi – abrupt, abrupt or simple angles and occupying usually 

one to two quadrants of the artefact surface. Although all flake types are retouched, 

there is a clearly evident tendency for intensive retouch especially of thick flakes taking 

advantage of their usually convex or at times concave edges (depending on the proposed 

use). Typologically, single profound side-scrapers are dominant among which the thick 

side-scrapers show Quina tendencies (i.e. thick morphology, partial cortex, convexity of 

retouched edge, although only one piece has characteristic Quina-type stepped retouch, 

and the other two have only one line of retouch). There is also a denticulate, a notch, a 

simple profound point and a profound abrupt piece.  

Possible recycling is evident in the retouched fragments. The patina and lustre of the 

retouched area of both samples seem to be different from those on other parts of their 

surfaces, suggesting they were exploited fully in order to take advantage of good quality 

raw material (jaspoid and grey flints) despite the fact they were fragments. Retouch of 

one of the least damaged edges of these fragments seems to have assured it a second life 

and use. 

There are no technological refits and conjoins present in this assemblage.  

The characteristics of the flint assemblage indicate that there is no evidence of in-situ 

knapping in this unit and that the operative chain of flint is quite fragmented as 

indicated by the total absence of knapping waste and natural bases, scarcity of cores and 

by the predetermined character of knapping products. The overrepresentation of 

retouched tools in this assemblage is an important indicator of occupational and 

behavioural patterns of the site (see details in chapter 11). Characteristics such as use of 

good quality raw materials for retouch, maximum exploitation or re-use of even 

fragments of good quality flint, the introduction of these artefacts to the back of the cave 
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as ready-made tools and their use affirm this hypothesis and show a well-planned 

treatment not only of the good quality raw material but also in the organised visits to the 

site with tool-kits made elsewhere.  

 

8.3.3. Operative chain of basalt artefacts  

There are 17 basalt artefacts totalling 22.08% of Unit V lithic assemblages: five flake 

fragments, four unbroken flakes, four unretouched flakes, four broken flakes, three 

retouched flakes and one core (Table 8.21). 

Struct. categories N % 

Core/hammerstone 1 5,88 

Unretouched flake 4 23,53 

Retouched flake 3 17,65 

Broken flake 4 23,53 

Flake fragment 5 29,41 

Total 17 100 

Table 8.21 – Technological categories of basalt artefacts in Unit V lithic assemblage 

 

Metric data indicate three artefacts < 25 mm, five between 26 -44 mm, seven 45 – 69 

mm and one 70 – 99 mm (Figure 8.25).  

 

Figure 8.25 – Scatter plot showing the relationship between length and width of Unit V basalt 

artefacts 

Core: The only basalt core in this unit is 66x77x47 mm. It has partial cortex covering 

almost 30 – 35% of its surface (Figure 8.26).  The core is not very big but its general 
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morphology and cortical cover indicate that the original nodule or the cobble was not 

much bigger; hence it was partially exploited and abandoned at a medium stage. 

  

Analysis of knapping organisation indicates bifacial non-hierachised knapping where 

both faces act alternatively as flaking face and percussion platform. The exploitation 

angle varies between 50 and 80º presenting secant exploitation planes. Analysis of the 

final extractions shows two series of exploitation. On both faces these are deep 

(occupying from 1C to 2C of their corresponding surfaces) and centripetal. 

Morphologically and methodologically this seems to indicate centripetal/discoid 

knapping, although it was not exploited to its full potential (Figure 8.26). The 

intervening scar between both faces, although continuous, does not maintain symmetry 

between the faces. 

The mean dimensions of last visible extractions are 39 x 42 mm, which fits well with 

the general size ranges of basalt flakes in this unit (Figure 8.25). Moreover, there are 

some basalt pieces with characteristics (i.e. morphology, raw material, dimensions, 

cortex etc.) that share similarities with this core but there are no refits as perhaps these 

are from other stages of exploitation.  

 

The reason for abandoning this core is not related to quality of the basalt, as although it 

is almost completely patinated, some fresh areas show it is fine-grained and 

homogenous. Abandonment is not related to exhaustion of the piece either as, while it is 

not very big, it still has potential for further removal of flakes. There are clear 

percussion marks on the cortical areas of the core (Figure 8.26 highlighted area). The 

distribution of these marks even on the intervening scar between both faces of the core, 

indicates it was used as a hammerstone after its exploitation as a core; this would also 

explain the presence of several reflected negatives, not common in knapping, on one of 

the faces of the core. This does not mean that some marks on the other cortical areas are 

not related to the prior to exploitation of it, however, it is clear that at some point the 

exploited core was used as a hammerstone having all the attributes suitable for a 

hammerstone (e.g. fits well in the hand) and characteristics (e.g. good weight, strong 

raw material, smooth and polished cortical area). It is difficult to say if this was the 

main reason for abandoning the piece as a core, however, at this stage there are no other 

features that could explain why it was discarded. 
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Figure 8.26 – Basalt bifacial core (E40-4-unV-2005) of Unit V lithic assemblage. The areas 

highlighted by a rectangle on both faces are the areas with post-exploitation percussion marks.  

 

Knapping products: Flakes, broken flakes & flake fragments: There are four unbroken 

flakes and nine flakes with different breakages (Figure 8.27). Four of the broken flakes 

conserve their proximal end but have partial lateral or distal breakages (broken flakes) 

while the proximal end of five others is broken, and in some cases there are also partial 

lateral, distal or various breakages (flake fragments). Almost all breakages are from 

ventral to dorsal face in direction, sinuous and concave and seem to be the result of 

post-depositional alteration, although one piece with a fracture that is almost a siret-type 

possibly results from technological processes. 

The unbroken flakes are within the 45 – 69 mm size range with no evidence of small 

and very big flakes. Of the broken flakes and flake fragments, four are < 25 mm, three 

are between 26 – 44 mm, and two between 45 – 69 mm (Table 8.22). According to 

elongation and carenation indexes, one unbroken flake is slightly elongated and there 
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are no carenated unretouched flakes. There are no elongation or carenation tendencies 

among the broken flakes and flake fragments. 

 

  Unbroken flake   Broken flake 

 
 Flake fragment   

Size (mm) L W Th. L W Th. L W Th. 

Max 63 54 21 62 47 9 55 44 13 

Min 42 38 8 25 16 7 18 15 6 

Mean 55 39,5 15,5 32,5 33,5 7,5 25 22 7 

Std. deviation 8,69 7,54 5,34 16,51 13,23 0,96 14,57 12,15 2,79 

Sample 

variation 75,58 56,92 28,67 272,7 175 0,92 212,2 147,7 7,8 

Table 8.22 – Dimensional statistics of basalt knapping products (unbroken flakes, broken flakes 

and flake fragments) from Unit V 

 

Technologically, platforms conserved on unbroken and the broken flakes are mainly 

non-cortical and flat except for two pieces, one of which has a fully cortical platform 

and the platform of the other is removed. There is no evidence of special platform 

preparation and unifaceted platforms dominate. Only one piece has a slightly more 

worked bifaceted platform.  Platform dimensions vary between 16 and 29 mm and are 

triangular, trapezoidal and one is oval. Most platforms are straight followed by convex, 

concave and uniangular (Table 8.23). The flaking angle (i.e. the angle between 

percussion platform and ventral face) is between 100 and 110º. 

     

  Facets N % Shape N % Delineation N % 

Corticality N % Type N % uf 6 75 triangular 3 42,86 straight 4 57,14 

nco 7 87,5 flat 7 87,5 bf 1 12,5 trapezoidal 3 42,86 convex 2 28,57 

co 1 12,5 removed 1 12,5 nf 1 12,5 oval 1 14,28 uniangular 1 14,28 

Total 8 100 Total 8 100 Total 8 100 Total 7 100 Total 7 100 

Table 8.23 – Platform characteristics of unbroken basalt flakes and broken basalt flakes 

(Legend: nco = non cortical, co = cortical; uf = unifaceted, bf = bifaceted, nf = no faceted) from 

Unit V 

 

On most pieces the bulb of percussion is diffuse and a few have marked bulbs. The only 

slightly elongated piece has a diffuse bulb. Ventral faces tend to be sinuous followed by 

concave and straight types (Table 8.24). There is no evident relationship between 

platform size and shape and bulb type or ventral face delineation. All bulb types and 

ventral face delineations are found with platforms of all sizes and shapes. 
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Delineation N % 

Type of bulb N % Sinuous 4 66,67 

Marked 6 75 Concave 1 16,67 

Diffuse 2 25 Straight 1 16,67 

Total 8 100 Total 6 100 

Table 8.24 – Ventral face characteristics of Unit V basalt artefacts 

 

The dorsal face of most pieces (n = 6) (unbroken flakes, broken flakes and flake 

fragments) is partially cortical, although some pieces are completely cortical (n = 3) or 

with cortex dominant (n = 1) and some are non-cortical (n = 3) (Table 8.25). On 

partially cortical pieces, cortex is usually on one lateral but at times it is also on the 

proximal and distal end (Figure 8.27).  

It was only possible to analyse characteristics of dorsal face negatives on unbroken 

flakes. Two flakes have three dorsal negatives, one has two, and one has a single 

negative. These negatives are usually unipolar longitudinal (n = 3) indicating that all 

previous extractions were produced from the same percussion platform. Only in one 

case are negatives of previous extractions bipolar orthogonal (Figure 8.27). Three out of 

four unbroken flakes are trapezoidal and one is triangular horizontal (Table 8.25). 

Taking into account the general cortical nature of this assemblage it can be deduced that 

those which are fully cortical or on which cortex is dominant are from initial or very 

close to initial stages of exploitation. The others with partial or no cortex can be from 

medium stages of exploitation. 

Corticality N % 

         
nco 3 23,08 Num. of negatives  N % 

      
nco (co) 6 46,15 One 1 25 Exploitation N % Morphology N % 

co (nco) 1 7,69 Two 1 25 ul 3 75 trapezoidal 3 75 

co 3 23,08 Three 2 50 borth 1 25 triangular 1 25 

Total 13 100 Total 4 100 Total 4 100 Total 4 100 

Table 8.25 – Dorsal face characteristics of Unit V basalt artefacts (Legend: nco = non-cortical, 

nco(co) = partially cortical, co (nco) = dominant cortex, co = totally cortical; ul = unipolar 

longitudinal, borth = bipolar orthogonal) 

 

With only one core and scarcity of unbroken flaking products it is difficult to comment 

on the extent of flaking and technical methodologies applied. However it is clear from 

the technological characteristics of flakes described above that there is unequivocally no 

evidence for the use of Levallois knapping in the basalt artefacts, and that unipolar 
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longitudinal and, more rarely, bipolar orthogonal exploitation seem to be the only 

methods used in the basalt assemblage.  

 
Figure 8.27 – Unit V unretouched basalt flakes: a) unbroken flake with bidirectional dorsal 

removals (D42-14-unV-2003); (b-d) unbroken flakes with unidirectional dorsal removals (G42-

2-unV-2002 (b), H41-27-unV-2009 (c), F40-9-unV-2005 (d); e) broken flake (D42-24-unV-

2003) 

 

 

Refitting: One refit set of basalt was found in this unit; it is a set of three flake 

fragments. Two other flake fragments do not refit with the other three but their 

characteristics (e.g. raw material type, cortex, morphology, structure etc.) indicate that 

they are from the same nodule and the only reason they do not refit is because one small 

intervening artefact is missing (Figure 8.28).  

 

The biggest of the three refitted flake fragments is 55x44x13 mm has proximal and 

partial left lateral breakages and it is completely cortical. One of the two smaller flake 

fragments is 33x22x7 mm, has a transversal proximal fracture, and is partially cortical 

showing the remains of two fragmented negatives. The third flake fragment is 23x15x6 

mm, has various fractures and is completely cortical.  

 

The left lateral of the large flake fragment refits first with the smallest flake fragment 

which in turn, refits onto the left lateral of the medium sized fragment. While there are 

no scars or other characteristics (e.g., percussion platform, dorsal scars, ridges) present 
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which allow any interpretation on knapping method, together these three pieces (and the 

two flake fragments which did not refit but which came from the same nodule) form a 

cortical set hence resulting from the cortex removal process of the nodule.  

 
Figure 8.28 – A set of refitted basalt artefacts (direct refits are the first three samples of lines a 

& b, the remaining two are from the same nodule but do not refit directly): a) dorsal face; b) 

ventral faces; c) the refitting of three samples. 

 

 All five pieces are from the same square and spatially very close to each other at 

distances varying between 10 to 30 cm (see Figure 8.17– special distribution of Unit V 

artefacts), making them short distance refits. It is difficult to discuss their precise 

vertical distribution as all were coordinated using approximate height which is within 

the same 10 cm range for all pieces, indicating there were no large vertical distances 

between them. 

 

Retouched flakes: There are three retouched basalt artefacts in this unit of which one is 

unbroken and two are broken. The unbroken retouched flake is 58x59x15 mm, and 

therefore neither elongated nor carenated. One of the partially broken flakes is 

85x99x28 mm and is the biggest artefact in the basalt assemblage. The final broken 

retouched flake is 29x58x9 mm. The largest broken retouched flake has a partial left 

lateral to distal fracture and the other has a distal fracture; both conserve their proximal 
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ends and percussion platforms. As there are only three retouched flakes, two of which 

are broken, it is difficult, to determine any special strategy in the selection of basal 

blanks for retouch (e.g. size, morphology preferences). One retouched flake is quite big 

in comparison with other unretouched and retouched flakes of this unit; however, based 

on this example alone, it is unreliable to make any kind of interpretation. 

 

Technologically, a natural cortical, flat percussion platform was used to remove the 

unbroken flake, which had no evidence of preparation. Platforms of the other two 

broken flakes are non-cortical and unifacetted with no special preparation. Platform 

length varies between 33 – 57 mm and width between 8 – 22 mm. The platform of the 

unbroken blank is trapezoidal and convex, while both broken blanks have semi-oval, 

straight platforms.  

 

The unbroken retouched flake and one of the broken flakes have diffuse bulbs and the 

large broken flake has a marked bulb. The ventral face of the unbroken flake is sinuous. 

The right lateral of the unbroken flake is partially cortical and has one unidirectional, 

trapezoidal dorsal negative. No technological details of the dorsal faces of the broken 

pieces can be given apart from indicating that they are non-cortical. Retouch of the 

unbroken piece is on the left lateral, is of one generation, unifacial, slightly profound 

from the edge and marginal to the face (length and width of retouch is 39 x 7 mm), 

direct, continuous, forming a convex edge and occupying one quadrant of flake surface. 

Retouch angle is simple, varying between 50 – 55º. Typologically this is a single 

profound side-scraper (R21) (Figure 8.29a).  

One of the retouched flake fragments has short, one generation retouch over its distal 

breakage which is unifacial, direct, continuous, marginal, forming a straight edge and 

occupying less than 1/8 of the flake surface. It is at a simple angle varying between 45 – 

50º. Typologically this is a single marginal side-scraper (R12) (Figure 8.29b). 
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Figure 8.29 – Unit V retouched basalt flakes: a) unbroken single profound side-scraper (G39-1-

unV-2002); b) broken side-scraper (F40-gf-unV-2002) 

 

The other broken retouched flake has retouch along both laterals occupying almost two 

quadrants of its surface, although configuration of the left lateral is incomplete because 

of the lateral to distal end breakage. Retouch of the left lateral is one generation, 

bifacial, continuous, profound with regard to the edge and deep with regard to the face, 

nearly convex in delineation and with a simple to semi-flat angle varying between 30 to 

45º. Retouch of the right lateral is one generation, inverse, continuous, profound with 

regard to the edge and deep with regard to the face sinuous and with a simple angle (45 

– 55º).  Typologically this is a double profound side-scraper (R21). 

The double patina of clearly different brown and olive green colours existing between 

the retouched and unretouched parts of this artefact may be an important indicator of 

possible recycling; an older brownish patina is interrupted by retouch which has a 

fresher olive green patina (Figure 8.30). The original colour of this raw material is dark 

blackish green seen in the modern partial fracture on its left lateral. 

 

Figure 8.30 – Broken basalt side-scraper (E40-4-unV-2003) with double patina and evidence of 

recycling; dorsal (left) and ventral (right) faces 
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Summary and discussion: Operative chain of basalt artefacts in Unit V 

The operative chain of basalt in Unit V is represented by one core, some knapping 

products (flakes, flake fragments and broken flakes) and by a few retouched flakes. The 

metric data indicates that these are mainly artefacts of medium (mainly unbroken) and 

small (broken) sizes, with one large piece. 

The core is partially cortical with bifacial non-hierarchised exploitation, possibly the 

result of discoidal knapping, and at a medium stage of exploitation. There is evidence 

(percussion marks) of later use as hammerstone. Dimensions of the last visible 

extractions coincide generally with size range of flakes present in this unit. 

The small number of retouched and unretouched unbroken flakes prevents effective 

statistical information on choice of size for retouch and metrical differences between 

retouched and unretouched flakes. A simple comparison indicates little difference in 

size except for one, partially broken retouched flake which is larger than the others. 

Technologically both retouched and unretouched flakes primarily have unworked 

unifaceted platforms with limited evidence of slightly bifaceted platforms. Diffuse bulbs 

dominate. There is no particular relationship between platform type or size and bulb 

type or ventral face delineation (the latter in most cases is sinuous). 

The dorsal face of most flakes has different degrees of cortex (from partial to dominant 

and total) indicating that those flakes with dominant cortex may be from the initial 

stages of exploitation. Most have one or two unidirectionally and a few bidirectionally 

distributed dorsal negatives resulting from unipolar longitudinal and bipolar orthogonal 

exploitation. There is no evidence for Levallois knapping. 

No generalised retouch tendencies are indicated for basalt as all three retouched pieces 

have their peculiarities (e.g. unifacial or bifacial, deep or marginal, along the lateral 

edge or transversal end etc.) but typologically all are side-scrapers. One retouched 

broken flake with double and clearly different patina is most likely an example of 

recycling. It may have been used first and then abandoned for probably some time 

allowing the first (brownish) layer of patina to form. Then after some time it was picked 

up once again (perhaps by other hominins) retouched, re-used as a side–scraper and 
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abandoned again after which the light or olive green “fresher” patina formed over the 

retouched edges.   

 

The refit of three artefacts represents clear evidence for in-situ knapping, which 

indicates that some isolated knapping or re-working activities took place in this unit and 

in this area. The general cortical appearance of the refitted pieces indicates they 

probably resulted from cortex removal of the nodule. The spatial distribution of the 

refitted artefacts shows very short horizontal and vertical distances between them. 

 

In summary, there is no special treatment evident in the exploitation of basalt in this 

unit; basic exploitation methods were used to get simple and easy-to-use flakes.  Good 

pieces (e.g. good raw material, good shape) were selected for retouch but this is not a 

common practice.  

 

8.3.4. Operative chain of limestone artefacts 

There are three limestone artefacts from Unit V: an unbroken unretouched, simple flake, 

a flake fragment, and a retouched flake fragment (Figure 8.31). The last has a 

transversal distal fracture, and the flake fragment has various (distal, lateral, proximal) 

fractures. These artefacts are in the 45 – 69 mm size range with the retouched flake 

fragment the only piece with elongation tendencies. 

Technologically, the unbroken simple flake and the retouched flake fragment have non-

cortical and flat platforms, the former multifaceted and the latter unifaceted. The 

unbroken simple flake is 44x17 mm, trapezoidal and sinuous, while the retouched flake 

is 14x7 mm, oval and concave (Table 8.26). Both have diffuse bulbs. The flaking angle 

is between 100 – 105º.  

      
Facets N % Shape N % Delineation N % 

Corticality N % Type N % Uf 1 50 trp 1 50 sinuous 1 50 

nco 2 100 flat 2 100 Mf 1 50 ov 1 50 concave 1 50 

Total 2 100 Total 2 100 Total 2 100 Total 2 100 Total 7 100 

Table 8.26 – Platform characteristics of unbroken flake and platform preserved broken 

limestone flakes (legend: nco = non-cortical; uf = unifaceted, mf = multifaceted; trp = 

trapezoidal, ov = oval) 
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The dorsal faces of the flake fragment and retouched flake fragment are non-cortical, 

but the unbroken simple flake has partial cortex over its left lateral side. The unbroken 

flake has one unidirectional, trapezoidal dorsal removal (Figure 8.31a). No other 

technological details can be deduced. 

The retouched flake fragment has one generation of retouch on its left lateral which is 

unifacial, direct, slightly denticulated, profound from the edge and marginal to the face 

(length and width of retouch are 39x7mm) concave and at a semi-abrupt angle. 

Typologically, it is a single denticulated profound side-scraper (D23) (Figure 8.31c). 

 
Figure 8.31 – Limestone artefacts in Unit V: a) Unbroken simple flake (D42-25-unV-2003); b) 

Flake fragment (D42-29-unV-2003); c) Broken retouched flake (I42-43-unV-2009), dorsal (left) 

and ventral (right) faces. 

 

Unfortunately, the few limestone artefacts and their general poor preservation prevents 

discussion of the method of exploitation or knapping strategies. Nevertheless, it seems 

from these pieces that no special care was taken with this raw material, hence the 

objective was to take advantage of what was available and throw it away, especially 

when the raw material quality is not optimal.  In general, this is one of the raw materials 

with almost no evidence for an operative chain in this unit; it is very fragmented with no 

cores, knapping waste and very few knapping products.  

 

8.3.5. Operative chain of obsidian artefacts  

There are three obsidian artefacts, a broken flake, a flake fragment and a retouched flake 

fragment recovered in Unit V (Figure 8.32). The broken flake and retouched flake 
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fragment have transversal distal fractures and the flake fragment has proximal and 

partial lateral breakages, all the result of PDSM. 

 

The broken flake is 54x53x13 mm and the retouched flake fragment is 40x30x19 mm. 

Neither piece is elongated but the retouched flake fragment is carenated. The striking 

platform, which is conserved only on the broken flake, is non-cortical, flat and 

multifaceted, is 25x13 mm, trapezoidal and convex. The bulb is marked and the flaking 

angle is of 105º. The platform of the retouched flake fragment is removed. The broken 

flake and flake fragment are non-cortical, while the retouched flake fragment has partial 

cortex on its left lateral (Figure 8.32a). Dorsal negatives can be distinguished on the 

broken flake and retouched flake fragment; more than six, possibly distributed 

orthogonally, can be distinguished on the broken flake (because of the breakage it is 

impossible to determinate terminations of the removals) and two unidirectional 

negatives are present on the dorsal face of the retouched flake fragment (Figure 8.32 a 

& b). 

The stepped retouch on the retouched fragment is on the right lateral, is unifacial, direct, 

continuous, profound from the edge and very deep with respect to the face, convex and 

occupyies one quadrant of the surface. Retouch is at angle varies between 50 – 55º. A 

second generation of retouch seems to be marginal but not as continuous as the first 

generation of retouch. Typologically, this is a lateral profound single side scraper (R21) 

and, as with some chert and flint samples, by its characteristics (e.g. thickness, partial 

cortex over its surface, stepped retouch) this retouched flakes looks like a Quina-type 

side-scraper (Figure 8.32a). 
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Figure 8.32 – Unit V obsidian artefacts a) broken retouched flake (F42-3-unV-2003); dorsal 

face (left), sagital view  (middle) and ventral face (right); b) broken unretouched flake (G41-1-

unV-2002), dorsal (left) and ventral (right) faces. 

 

In summary, obsidian artefacts are rare in this unit and they are represented by a few 

knapping products. However, the technological characteristics of these few pieces and 

the general treatment of this raw material seems to indicate very careful and well 

organised working as seen by platform preparation, organisation of dorsal scars, and by 

delicate and careful retouch. The absence of obsidian cores, debris and refitting 

indicates that obsidian samples entered the cave in the form of ready-made tools and 

were not subjected to further working or shaping at the site.  

 

8.3.6. Operative chain of artefacts made of others raw materials 

There are two pieces in this group, a retouched fragment of silopal and a simple 

undiagnostic chalcedony fragment.  

The retouched silopal fragment of 28x15x11 mm, has no technological attributes (e.g., 

dorsal/ventral faces, diagnostic ridges etc.). Therefore, the blank selected for retouch is 

an undiagnostic fragment. Retouch on the fragment is unifacial, short and profound over 

two lateral areas which join at the distal point forming a bec. Typologically, it can be 

considered as a bec (BC2) (Figure 8.33). 
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Figure 8.33 – Retouched silopal fragment (H41-51-unV-2009) 

The chalcedony fragment is not big (34x22x16 mm) and has various fractures, which 

although undiagnostic, seem to indicate that the fragment results from knapping 

processes. It is non-cortical with no identifiable dorsal or ventral faces but with some 

ridges indicating it was part of a flake. Nevertheless, the appearance of chalcedony in 

this unit is important as it could not appear here naturally (e.g. from the cave system) 

but it was most likely introduced to the site by hominins; as chalcedony is not a 

common raw material around the cave, the importance of this piece increases, even if it 

is just a simple fragment.  

8.3.7. Summary and discussion of results of Unit V techno-typological analysis 

The lithic artefacts of Unit V form 6.42% of the whole Azokh cave assemblage. Most 

artefacts are chert, followed by flint and basalt, and in small numbers limestone, 

obsidian, chalcedony and silopal.  

Among structural categories, retouched flakes and flake fragment are the most common, 

followed by undiagnostic fragments, broken and unbroken flakes, and by simple cores. 

There are no natural bases of any raw material in this unit. 

Artefacts are mainly of small and medium sizes with a few big and very small sizes. 

Some knapping products show elongation tendencies but none are blade or blade-like. 

There are also some carenated pieces, especially within the retouched artefacts (Figure 

8.34). 
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Figure 8.34 – Scatter plot showing the relationship between length and width of the most 

represented raw materials (chert, flint and basalt) in Unit V and elongation and carenation 

tendencies of all knapping products (flake fragments and broken flakes included) in this unit.  

In general the assemblages of different raw materials are quantitatively quite small and 

it is difficult to undertake a reliable statistical study and form strong statistical 

comparisons and tests. However some comparative reflections and discussion of the 

assemblages of different raw materials are presented below. 

Operative chain: cores 

There are no natural bases in this unit and there are only two cores forming 2.6% of 

Unit V assemblage. These are of flint and basalt and show the following characteristics: 

 Both are within the medium size range (with no elongation tendencies)  

 Both result from nodule exploitation 
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 Preservation of partial cortex in both cases, and both with clear characteristics 

(e.g., rounding, polishing, patina of cortex) of original nodules being captured 

perhaps from secondary sources in the nearby river valley. 

 Organisation of exploitation of the flint core is bifacial-hierachised with one the 

exploitation face and the other the preparation face. Exploitation of the basalt 

core is bifacial non-hierarchized both faces acting alternatively as knapping face 

and percussion platform (Figure 8.35).  

 Negatives of the last visible extractions of both cores are small and medium 

sizes. With reference to basalt, this fits well with the general size range of basalt 

flakes as, the size, cortical features and morphology of some basalt knapping 

products share similarities with the basalt core. But there is no direct refitting 

with this core as yet. There are no knapping products of the same flint type as 

the flint core. 

 The negatives on the flint core are orthogonal and those on the basalt core are 

radial. While the technological characteristics of the flint core indicate possible 

use of bipolar Levallois exploitation, causing removals from two different 

orthogonally distributed platforms, the basalt core seems to be the result of a 

discoid operative scheme although the convexity of both its faces and the 

asymmetry of its surfaces is not always perfectly kept (Figure 8.35). 

 While the flint core was abandoned at its final stages of exploitation, the basalt 

core still had possibilities for further exploitation. 

 Further use of the basalt core as a hammerstone is evidenced by the presence of 

percussion marks and by some irregular fractures. 

The Levallois exploitation method is not common in Unit V but within the flint 

assemblage there are a few flakes that show some Levallois tendencies, although 

technologically these are not really well worked (e.g. platforms less well prepared and 

poorer organisation of dorsal removals than is seen for example in Unit II).  

Taking into account the chronology of Unit V and the general technological 

characteristics of artefacts in the unit, this may be early evidence for use of Levallois 
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methodology as registered also in other sites of the Southern Caucasus (Adler et al. 

2014). Neither core is represented by its own knapping products although some basalt 

flakes share some raw material, technological or size similarities with the basalt core. 

 

Figure 8.35 – Unit V cores, organisation of exploitation: a) bifacial-hierachized Levallois; b) 

bifacial non-hierarchized discoid   

Operative chain: knapping products 

Knapping products form nearly 47% of the Unit V lithic assemblage. Chert artefacts 

dominate, although they are very fragmented (i.e., many fragmented flakes and 

undiagnostic fragments). Also well represented are flint and basalt artefacts which in 

comparison to chert products are more complete and technologically more developed. 

There are a few limestone and obsidian pieces too. 

The unbroken pieces of all raw materials are in the medium and small size ranges, 

although there are also some larger pieces (e.g. chert, basalt).  

The main technological characteristics of flakes are as follows: 

 The use of mainly non-cortical, flat, unifaceted, small percussion platforms 

which are mainly triangular and trapezoidal, straight and sinuous (Figure 8.36). 

These are characteristic butt types for artefacts of all dimensions and shapes in 

all raw materials. There are a few examples of bifaceted and multifaceted 

platforms, and of polygonal and rare oval shapes. 
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 Dominance of artefacts with diffuse bulbs and with sinuous ventral faces in all 

raw materials except for flint artefacts which have more marked than diffuse 

bulbs. The diffuse bulb is dominant for elongated flakes of all raw materials too. 

Artefacts with clearly marked bulbs and concave ventral faces are also well 

evidenced in almost all assemblages (Figure 8.37). A few flint artefacts are 

twisted, and some basalt and chert pieces are straight in delineation. 

 There is no evident relationship between bulb type and platform characteristics, 

as all bulb types coincide with all platforms sizes and morphologies, although in 

a few cases large platforms have marked bulbs but this is not a generalised 

tendency. There seems to be a tendency for elongated and carenated flakes with 

diffuse and marked bulbs to have small platforms, but it is impossible to propose 

a connection between the two which is statistically reliable. Pieces with sinuous 

ventral faces often have diffuse bulbs, while concave pieces tend to have marked 

bulbs.  

 Most artefacts are non-cortical but the number of pieces with partial cortex is 

also high (Figure 8.38); in most cases cortex tends to be on lateral edges. Very 

few artefacts are totally or predominantly cortical. 

 Many artefacts have four dorsal negatives creating in most cases trapezoidal and, 

at times, polygonal transversal sections. This scheme is well evidenced in basalt 

and flint. Pieces with one and two dorsal negatives, mainly longitudinal but also 

orthogonal, are also evident. There are some rare examples with more than six 

dorsal negatives but only in flint (with centripetal distribution) and obsidian 

(possibly orthogonally distributed) assemblages (Figure 8.38). 

 Knapping products are mainly trapezoidal, triangular and very rarely oval in 

morphology. 

Dorsal scar evidence indicates the following methods of exploitation in this unit: 

 Unipolar longitudinal – the commonly used method of exploitation in the Unit V 

assemblage with longitudinally distributed dorsal negatives. Although scars are 

longitudinal the length of most flakes is not much bigger than the width (i.e. no 

laminar tendency). Sometimes flake width is bigger than length, and only in a 
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few cases do longitudinal scars show elongation or laminar tendencies, 

evidenced particularly within flint pieces. Unipolar longitudinal exploitation is 

common in all raw materials; artefacts have ventral faces which are mainly 

sinuous, twisted and concave (probably due to the force applied) and an abrupt 

or semi-abrupt angle of exploitation. These artefacts generally are trapezoidal or 

triangular horizontal in morphology. A few flint flakes have Levallois 

tendencies, although Levallois is not common for this unit. 

 Bipolar orthogonal – poorly represented in this unit and seen only within flint 

and basalt assemblages in which artefacts have orthogonally distributed dorsal 

removals, indicating previous extractions made from different platforms that 

were distributed orthogonally. Characteristics of this exploitation method are 

concave and sinuous ventral faces which are neither elongated nor carenated. 

Artefacts have trapezoidal and triangular horizontal morphologies.  

 Multipolar centripetal –  this method of exploitation is rare (only in flint). Dorsal 

negatives show a clear order of previous multipolar centripetal extractions and 

their convergence in the centre of the surface. The only flake example has a 

unifaceted platform, a sinuous ventral face and oval horizontal morphology 

similar to Levallois, although, as mentioned previously, the Levallois method is 

not typical for this unit and is seen only in a few flint pieces perhaps being an 

early demonstration of Levallois in this assemblage. 

There is one refit set of three basalt pieces in this assemblage, which together form a 

cortical cover resulting probably from the removal of cortex from a nodule or cobble. 

This indicates isolated knapping processes, in this unit and this area of the cave, 

although not a common practice. The horizontal distribution of the refitted pieces 

indicates very little horizontal separation between them. The vertical distribution data, 

although approximate, are within the same height range indicating no large vertical 

separation between the refitted pieces either. 

Operative chain: retouched products 

Retouched flakes form an important part of the Unit V assemblage (almost 30%). 

Unbroken flakes are most commonly used for retouch although broken flakes and flake 



                                                                                                                                                Studies Undertaken 

243 

 

fragments are also retouched. Breakages of broken flakes and flake fragments seem to 

have occurred after retouch rather than before and most seem to be the result of 

trampling with very rare evidence of technological fractures. There are a few retouched 

fragments (Figure 8.39).   

There are almost no size differences between retouched and unretouched flakes 

indicating that no selection of special (e.g., bigger or smaller) blanks to be retouched 

occured. The only evident (but not dominant) difference between retouched and 

unretouched flakes is the use of thick flakes to be retouched (especially within the flint 

assemblage). Technologically, characteristics between retouched flakes and 

unretouched flakes are the same or very similar. 

The main retouch characteristics in all raw materials in Unit V are the following: 

  Retouch of mostly one but in some cases also two lateral edges, 

 In most cases retouch is unifacial but on some flint artefacts it is bifacial 

alternate, 

 Retouch is mainly continuous but there is also rare denticulated and notched 

retouch, 

 It is always profound with respect to the edge and deep with respect to the face, 

 Retouch is mainly one generation. One chert, one obsidian and one flint piece 

have stepped (two generation) retouch, 

  Retouch angle is semi-abrupt, abrupt and simple, 

 The retouched edge is mainly convex and straight with rare examples of 

concave, sinuous, and uniangular edges. 

 Typologically, the vast majority are profound side-scrapers (R21), with rare 

denticulates (D23), notches (D21), simple points (P21), profound abrupt scraper 

(A2) and a bec (BC2).  

Characteristics of a retouched chert artefact and a retouched obsidian piece include: 

- Selection of thick, partially cortical flake blank, 
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- Stepped or scalar retouch along one of the convex laterals.  

Such retouch characteristics suggest similarities with Quina type side-scrapers in 

Europe (Dibble 1984a, Dibble 1987, Moncel 2001, Dibble 2009, Jelinek 2013) or 

perhaps Achelo-Yabrudian side-scrapers of the Near East (Dibble 1984b, Rink 2004, 

Zaidner et al. 2005, Zaidner et al. 2006). Some flint side-scrapers also have these 

characteristics but without the stepped retouch.  

The patina and lustre on one basalt retouched flake and two retouched flint (jaspoid and 

grey) fragments may indicate recycling, which can be related to re-use or taking 

advantage of good quality raw materials probably originating from areas not in the 

immediate vicinity of the cave. 

8.3.8. Conclusions: operative chain of Unit V 

The Unit V lithic assemblage can summarised as follows; 

1. It is a small assemblage mainly of chert, flint and basalt pieces. Limestone, 

obsidian and a few other raw materials, although present, are not as abundant. 

2. The operative chain of all raw materials is fragmented with a general absence of 

knapping debris, natural bases and rare cores and refits. Assemblages of all raw 

materials are composed primarily of knapping products (e.g., unbroken and 

broken flakes, retouched flakes and flake fragments).  

3. There are two cores, one possibly discoid and one possibly Levallois or pre-

Levallois. 

4. Flakes are the result of mainly unipolar longitudinal and more rarely bipolar 

orthogonal and multipolar centripetal exploitation.  A few flint flakes have some 

Levallois attributes. 

5. Retouched flakes in all raw materials are well represented, although they are 

more abundant in the flint assemblage. There is a tendency in flint, chert and 

obsidian to select thick, cortical blanks to retouch. But there are flat retouched 

flakes too. Typologically, side-scrapers dominate, with a few denticulates, 

notches, points and abrupt scrapers. Some side-scrapers show attributes 

characteristic of Quina or Achelo-Yabrudian type side-scrapers. 
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6. There is some possible evidence of recycling in the flint and basalt assemblages. 

In summary, the operative chain of all assemblages in this unit is incomplete. While 

most artefacts in all raw materials were introduced to this area of the cave as ready-

tools, some isolated in-situ knapping, took place in this unit. Techno-typologically flint, 

basalt and obsidian artefacts are better and more carefully worked than artefacts of other 

raw materials, except for some tools. 
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Figure 8.36 – Platform characteristics of Unit V lithic artefacts in relation to raw materials used 
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Figure 8.37 – Ventral face characteristics of Unit V artefacts lithic artefacts in relation to raw 

materials used 

 

Figure 8.38 – Dorsal face characteristics of Unit V lithic assemblage with respect to raw 

material used 
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Figure 8.39 – Retouch characteristics of Unit V lithic assemblages with respect to raw materials 

used 
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8.4. Results of the techno-typological analysis of Unit IV lithic artefacts 

The lithic assemblage of Unit IV is composed of four artefacts resulting from a small 

test-trench excavation. These are two unbroken flakes of chert and basalt, one retouched 

flake fragment and one flint flake fragment. 

These are small and medium sizes (Figure 8.40). The retouched flake fragment is the 

only piece showing some elongation tendencies and the unbroken chert flake is 

carenated.  

The platform of both unbroken flakes is non-cortical and unifaceted while that of the 

retouched flake blank is non-cortical, and multifaceted. Platforms are trapezoidal and 

oval in morphology, and concave and sinuous in delineation. Bulbs on the unbroken 

flakes are diffuse and ventral faces are straight. The retouched flake fragment has a 

marked bulb.  

All four pieces are non-cortical. Those pieces with clear dorsal face characteristics 

(without or with partial breakages) show two, three and five dorsal negatives resulting 

from unipolar longitudinal (unretouched chert flake), bipolar orthogonal (flint flake 

fragment), and multipolar centripetal (unbroken basalt flake) exploitation. The 

retouched flake fragments seem to be the result of unipolar longitudinal Levallois 

exploitation (Figure 8.41). 

 

Figure 8.40 – Scatter plot showing the relationship between length and width of Unit IV 

artefacts 
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The only retouched artefact of has a distal end fracture resulting from trampling. The 

right lateral is retouched; it is unifacial, inverse, profound with respect to the edge and 

marginal with respect to the face, denticulated retouch of one generation, convex and at 

a semi-abrupt angle. Typologically it is single profound denticulated side-scraper (D23) 

(Figure 8.41c). 

 

Figure 8.41 – Lithic artefacts of Unit IV: a) unretouched chert flake; b) unretouched basalt 

flake; c) retouched (Levallois) flint flake, dorsal (left) and ventral (right) faces, with inverse 

retouch along the right lateral; d) unretouched flint flake fragment. 

In summary, at present the Unit IV lithic assemblage is very small and composed 

mainly of predetermined products. As such, it is difficult to comment on knapping 

methods and organisation of the operative chain based only on these four pieces, and 

therefore no such discussion and interpretation will be attempted here. However, it is 

worth mentioning that technologically (e.g. platform preparation, organisation of dorsal 

removals, predetermination of extractions) some of the characteristics of the retouched 

flint piece, and perhaps also the flint flake fragment seem to be the result of classic 

Levallois exploitation. Chronologically there should be classic Levallois artefacts in this 

unit, but it is highly probable that these two (and perhaps more when the whole unit is 

excavated) fell from Unit II through the crack which horizontally crosses almost all Unit 

II and next to the western wall of the cave descends vertically from Unit II to Unit V. 

Therefore, any interpretation related to these artefacts and to their techno-typological 
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and cultural characterisation cannot be made until an open-area excavation of the unit  

has been made and more artefacts are found and analysed. 

8.5. Results of the techno-typological analysis of Unit III lithic artefacts 

There are 59 artefacts in the Unit III lithic assemblage forming 5.7% of the whole lithic 

assemblage of Azokh Cave. Most pieces (n = 46) are chert followed by a few flint and 

basalt, and less often limestone, obsidian, jasper and sandstone artefacts which together 

total 13 pieces (Table 8.27). 

Undiagnoistic fragments and flake fragments are the most represented categories in this 

unit totalling almost 80% of the assemblage. More rarely represented are unretouched 

and retouched flakes, natural bases and broken flakes (Table 8.27). 

As this unit was subjected to only partial test-trench excavations, it is difficult at present 

to comment on the spatial distribution of artefacts. As chert artefacts are the most 

numerous, they are also the most common in all excavated areas; however, neither chert 

nor other raw materials are represented without any special spatial organisation (Figure 

8.42). 

Category chert % flint % basalt % others % Total % 

Natural base  --  --  --  -- 2 50  --  -- 2 3,39 

Unretouched flake 

 

 

2 

 

4,35 

 

3 

 

75 

 

 -- 

 

 -- 

 

 -- 

 

 -- 

 

5 

 

8,47 

 
Retouched flake 

 

1 

 

2,17 

 

 -- 

 

 -- 

 

 -- 

 

 -- 

 

2 

 

40 

 

3 

 

5,08 

 
Broken flake  

 

 -- 

 

 -- 

 

1 

 

25 

 

 -- 

 

 -- 

 

1 

 

20 

 

2 

 

3,39 

 

Flake fragment 
 

11 
 

23,91 
 

 -- 
 

 -- 
 

1 
 

25 
 

2 
 

 40 
 

14 
 

23,73 
 

Fragment 

 

32 

 

69,57 

 

 -- 

 

 -- 

 

1 

 

25 

 

 -- 

 

 -- 

 

33 

 

55,93 

 

Total 

 

46 

 

100 

 

4 

 

100 

 

4 

 

100 

 

5 

 

100 

 

59 

 

100 

 

Table 8.27 – Composition of Unit III lithic artefacts based on raw material and structural 

categories (“others” include one retouched obsidian flake, one limestone broken flake, one 

jasper retouched flake and flake fragment, and one sandstone flake fragment) 
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Figure 8.42 – Spatial dispersion of lithic artefacts in Units IV and III: a) spatial distribution 

represented by raw materials, b) spatial distribution represented by structural categories; c) 

West-East profile highlighted in figure „a‟; d) profile of South-North band highlighted in figure 

„a‟. The theoretic north of the site was used for this spatial distribution map. 

8.5.1. Operative chain of chert artefacts 

Chert artefacts form almost 78% of the Unit III lihic assemblage (Table 8.27); they are 

mostly undiagnostic fragments and flake fragments, along with a few retouched and 

unretouched flakes. There are no natural bases and cores. 

Most pieces (almost 80%) are < 25 mm in size. A few are between 26 – 44 mm and a 

few are between 70 – 99 mm (Figure 8.43). Taking into account the fragmented 

character of artefacts in this assemblage, the complete dominance of very small and 

N 
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small sizes is understandable. The only unbroken chert flake is very small knapping 

waste, and the only retouched artefact is big. None of these unbroken pieces is 

elongated but the retouched flake is carenated. 

 

Figure 8.43 – Scatter plot showing the relationship between length and width of Unit III lithic 

artefacts: a) by raw materials, b) by structural categories 

Knapping products (unretouched flakes, broken flakes and flake fragments): There are 

12 chert knapping products of which 11 are flake fragments and one is a small knapping 

waste. Most flake fragments have proximal distal, and often also a combination of 

various fractures. These are often of small and very small sizes (Table 8.28). 

Size (mm) Length Width Thickness 

Max 39 40 16 

Min 7 5 2 

Mean 14,5 12,5 5,5 

Std. deviation 11,29 10,6 4 

Sample variation 108,75 112,27 19,81 

Table 8.28 – Descriptive statistics of dimensions of chert knapping products (unbroken flakes, 

broken and flake fragments) 

 

The only unbroken flake has a non-cortical, pointed platform, diffuse bulb and straight 

ventral face. The dorsal face of this unbroken flake and all flake fragments is non-

cortical. The unbroken flake has two dorsal negatives with a longitudinal distribution 

and is triangular horizontal in morphology. 

Retouched flakes: There is one retouched chert flake: a bifacial side-scraper. 

The scarcity of unbroken unretouched and retouched flakes prevents statistical or other 

comparisons between these artefacts in order to understand technological, 
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morphological or size differences or similarities. However, the retouched flake is much 

bigger (73x47x30 mm) than the unretouched flake, and is carenated. 

Technologically, the platform has been removed by retouch, so that information on 

platform preparation, dimensions and morphology cannot be assessed. The bulb has also 

been removed by retouch and the ventral face seems to be slightly convex. 

The highly altered nature, amount of concretion and the general poor quality of this 

piece prevents recognition of details about dorsal face attributes. Because of deep and 

invasive retouch it is impossible to see how many dorsal negatives there were on the 

piece or, if there had at some point been dorsal negatives what their disposition and 

organisation were. The artefact is rhomboidal. 

Despite the very poor quality and altered character of the chert, this artefact has very 

carefully made bifacial retouch along its left lateral, which is continuous, profound with 

respect to its edge and very deep with respect to its face. Retouch is one generation, at a 

simple angle and convex in delineation. Typologically it is profound single side-scraper 

(R21) (Figure 8.46a).  

Undiagnostic fragments: Undiagnostic fragments are the most represented category in 

this assemblage (nearly 70%). Apart from one larger fragment, they are mainly very 

small and small in size. Some fragments (n = 10) seem to be knapping debris, although 

they have no clearly defined morphology making reconstruction of the original artefact 

impossible. While there are many pieces that do not have any clear technological 

characteristics, as can be seen in other units, they have some percussion marks or 

undiagnostic ridges which prevent their classification as simple natural chert fragments 

originating from the limestone formation of the cave and nearby areas. 

In summary, the chert assemblage is the biggest and most fragmented of this unit and is 

composed mostly of fragments and flake fragments with various breakages which 

hinder technological and typological characterisation. The only unbroken flake is a 

small knapping waste and the only retouched flake is a well-made side-scraper despite 

the fact that the raw material has many impurities and alterations. Although there are 

many fragmented artefacts in this assemblage, there are no refits nor conjoins. There is 

also no evidence of recycling or reuse. 
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8.5.2. Operative chain of flint artefacts 

There are four pieces in flint assemblage in this unit: three unretouched flakes and a 

broken flake with a distal end fracture (Figure 8.45c). They are very small and small 

(Table 8.29), and three are knapping waste. None is elongated. 

Size (mm) Length Width Thickness 

Max 32 28 12 

Min 3 4 1 

Mean 10,5 13 2 

Std. deviation 13,04 11,47 5,19 

Sample variation 170 131,67 26,92 

Table 8.29 – Dimensional statistics of flint knapping products (unbroken flakes, broken and 

flake fragments). 

 

Technologically, all are non-cortical and 3 have flat, uninfaceted and bifaceted 

platforms. One has a pointed platform. Most platforms have triangular morphology and 

straight and convex delineation (Table 8.30).  

Type N % Facets N % Shape N % Delineation N % 

flat 3 75 uf 2 66,67 triangular 3 75 straight 2 50 

point-form 1 25 bf 1 33,33 circular 1 25 convex 2 50 

Total 4 100 Total 3 100 Total 1 100 Total 4 100 

Table 8.30 – Platform characteristics of Unit III flint artefacts (Legend: uf = unifaceted, bf = 

bifaceted) 

The samples with diffuse and marked bulbs are equally represented.  The ventral face 

on three flakes is straight and concave on the fourth (Table 8.31). 

Type of bulb N % Delineation N % 

Marked 2 50 straight 3 75 

Diffuse 2 50 concave 1 25 

Total 4 100 Total 4 100 

Table 8.31 – Ventral face characteristics of Unit III flint artefacts 

The dorsal face is mainly non-cortical although one piece is partially cortical. Dorsal 

faces indicate one, two or four negatives of previous extractions resulting from unipolar 

longitudinal exploitation. The pieces are trapezoidal, triangular and oval in morphology 

(Table 8.32). 
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Corticality N % 

   
nco 3 75 Exploitation N % 

nco(co) 1 25 unipolar longitudinal 4 100 

Total 4 100 Total 100 100 

No. of dorsal 

negatives  N % Morphology N % 

one 1 25 trapezoidal 1 33,33 

two 2 50 triangular 1 33,33 

four 1 25 oval 1 33,33 

Total 4 100 Total 3 100 

Table 8.32 – Dorsal face characteristics of Unit III flint artefacts 

In summary, the very small lithic assemblage of Unit III is composed mainly of 

knapping waste from which no specific technological and typological details can be 

seen. At this stage little can said about the operative chain as the assemblage lacks 

cores, refits and other important attributes.   

8.5.3. Operative chain of basalt artefacts  

There are four artefacts in the basalt assemblage of Unit III: two natural bases, one flake 

fragment and one debris. 

Both natural bases are big (81x68x52 mm / 425g; 97x75x51 mm / 540 g). Both are 

covered with thick patina which makes it difficult to see evidence of use, presence of 

marks etc. Both are unbroken and are a good size and shape for use as hammerstones 

(Figure 8.44). 

 

Figure 8.44 – Natural basalt bases of in Unit III 
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The only flake fragment is small (43x31x11 mm) and has transversal proximal and 

partial transversal distal fractures. Its dorsal face is non-cortical with the remains of 

possibly 3 dorsal negatives. Technologically not much can be said about this sample 

(Figure 8.45b). The only undiagnostic fragment is a small (7x4x3 mm) shapeless debris 

with various fractures and without technological characteristics. 

In summary, the basalt lithic assemblage is poorly represented in this unit and the 

operative chain is quite incomplete and prevents an understanding of the technological 

and typological identity of the pieces. The presence of basalt manuports or 

hammerstones is important as it indicates that these were transported to the site for 

specific purposes, although the alteration of both samples hides evidence of potential 

use. 

8.5.4. Operative chain of artefacts of other rocks  

The assemblage of other rocks is composed of five artefacts: two jasper, and one each of 

limestone, obsidian and sandstone (Figure 8.45a). These are broken flakes and flake 

fragments and two samples (one obsidian and one jasper) are fragments of retouched 

flakes (Table 8.27). 

The pieces are very small to big in size (Table 8.33); the very small artefact is a jasper 

retouched flake fragment and the small artefact is an obsidian retouched flake fragment. 

The obsidian retouched fragment shows a tendency towards elongation, and carenation 

tendency is evident on the jasper retouched artefact. 

Size (mm) Length Width Thickness 

Max 60 70 15 

Min 9 3 2 

Mean 42 33 9 

Std. deviation 21,34 26,07 4,71 

Sample variation 455,3 679,7 22,2 

Table 8.33 – Dimensional statistics of artefacts of other rocks (fragments of retouched flake, 

broken flake and flake fragments) 

 

Technologically, the only platform present is on the broken limestone flake; it is non-

cortical, flat, unifaceted, triangular and straight. Its bulb is diffuse.  
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Most pieces are partially cortical occupying part of the lateral or mid-dorsal surface. 

Unfortunately, none is complete enough to understand the number and organisation of 

dorsal removals. 

Both retouched artefacts are flake fragments; the obsidian piece has a proximal end 

break and the jasper piece has various fractures (Figure 8.46 b & c). 

The obsidian artefact is retouched on both laterals and joins at the distal end forming a 

pointed form. Retouch of the jasper artefact is on its left lateral. In both cases retouch is 

direct, continuous, profound with respect to the artefact edge and very deep with respect 

to its face. It is of two generations (i.e. stepped retouch), sinuous (obsidian) and convex 

(jasper), occupying almost all the surface of the obsidian piece and less than 1/8 of the 

jasper piece (retouch on the jasper was probably more extensive but has been removed 

by proximal, distal and lateral breaks. Retouch on both pieces is at a semi-abrupt angle.  

Typologically, the obsidian is a simple profound (elongated) point (P21) and the jasper 

is a profound side-scraper (R21) both with intensive and invasive stepped retouch. 

In summary, the artefacts in this group are broken flakes and flake fragments. There are 

no cores, natural bases, refits and operative chains present. Both retouched artefacts 

have intensive and careful retouch. 

 

Figure 8.45 – Unit III unretouched flakes: a) unretouched sandstone flake fragment; b) 

unretouched basalt flake fragment; c) unretouched flint flake fragment 
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Figure 8.46 – Retouched flakes of Unit III: a) chert bifacial side-scraper; b) fragment of 

obsidian retouched point; c) fragment of jasper retouched side-scraper 

8.5.5. Summary and discussion of Unit III lithic assemblage 

The Unit III lithic assemblage is the result of a partial test-trench excavation. It forms 

5.71% of all the lithic assemblages of Azokh cave. Most artefacts are chert, and in 

smaller quantities flint and basalt. Limestone, obsidian, jasper and sandstone artefacts 

are poorly represented. Most pieces are very small and small although a few pieces are 

medium and large in size. 

While most artefacts are chert, they provide little techno-typological information. The 

chert assemblage is composed mainly of undiagnostic fragments of which only a few 

are debris while the others are shapeless fragments with no clear technological 

evidence. This assemblage also includes some flake fragments, mostly knapping waste 

which do not give much technological information. In contrast, the only retouched chert 

flake is well worked and predetermined showing organised bifacial and profound lateral 

retouch. 
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Flint and basalt artefacts are represented in small quantities. Both are composed mainly 

of knapping products (a few unbroken and broken flakes, and flake fragments), although 

there are some natural bases in basalt. Most flakes are small and very small, mainly 

resulting from knapping or retouching processes. There are no cores, predetermined 

flakes and retouched artefacts which could have helped understand the techno-

typological organisation of these assemblages. 

Artefacts of other rocks are mainly flake fragments, broken flakes and two retouched 

flake fragments. Technologically, the unretouched flakes do not present many details as 

they are partially broken and so provide no information about platform preparation, 

dorsal negative organisation etc. However, visually these are simple non-determined 

pieces. The retouched obsidian and jasper artefacts, in contrast, are technologically very 

well worked, and have invasive, profound and deep step-retouch. But in this assemblage 

too, there are no cores. 

8.5.6. Conclusions: Unit III operative chain 

Taking into consideration the characteristics mentioned the Unit III lithic assemblage 

can be summarised as follows: 

1. Dominance of chert artefacts, and a few flint, basalt and other rocks. 

2. Incomplete and very fragmented operative chain composed mainly of 

undiagnostic fragments and flake fragments, and in lesser amounts unretouched 

and retouched flakes, and a few natural bases. 

3. Among the knapping products, abundance of small knapping waste and techno- 

typologically no predetermined artefacts, although a few retouched tools of 

chert, jasper and obsidian are carefully made and predetermined. 

4. Careful and intensive working of retouched artefacts in chert, obsidian and 

jasper, which are typologically side-scrapers and a point.  

These characteristics of the Unit III assemblage do not permit, for the moment, to 

discuss on the knapping organisation, phases of the operative chain and knapping 

methodologies. At present, the techno-typological identity of this assemblage and the 

techno-cultural complex with which it represents is unclear. Possibly further extensive 
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excavations of this unit will provide more information which may help clarify these 

aspects.  

8.6. Results of the techno-typological analysis of Unit II lithic assemblage 

In Unit II there are 1034 lithic artefacts forming 86.24% of the lithic assemblages from 

all units. Most artefacts are chert (n = 589), followed by flint (n = 293) and basalt (n = 

97). In lesser quantities are limestone, obsidian, jasper, sandstone, chalcedony, andesite, 

agate and gabbro (together totalling 55 pieces) (Table 8.34). 

Fragments and flake fragments are the most abundant structural categories which 

together form nearly 70% of the assemblage. Also well represented are unbroken 

unretouched flakes, retouched flakes and broken flakes, together forming almost 28% of 

the assemblage. In addition there are a few natural bases, cores and retouched fragments 

(Table 8.34). 

Category chert % flint % basalt % lim. % obsidian % others % Total % 

Natural base  --  --  --  -- 8 8,25  --  --  --  -- 1 4,35 9 0,87 

Core 1 0,17 13 4,44 3 3,09  --  --  --  --  --  -- 17 1,64 

Unretouched flake 8 1,36 59 20,14 27 27,84 5 27,78 1 7,14 5 21,74 105 10,15 

Retouched flake 2 0,34 59 20,14 19 19,59 1 5,56 5 35,71 5 21,74 91 8,8 

Retouched fragment 3 0,51 2 0,68  --  --  --  --  --  --  --  -- 5 0,48 

Broken flake 14 2,38 54 18,43 20 20,62  --  --  --  -- 3 13,04 91 8,8 

Flake fragment 162 27,5 80 27,3 15 15,46 5 27,78 4 28,57 5 21,74 271 26,21 

Fragment 399 67,74 26 8,87 5 5,15 7 38,88 4 28,57 4 17,39 445 43,04 

Total 589 100 293 100 97 100 18 100 14 100 23 100 1034 100 

Table 8.34 - Composition of Unit II lithic artefacts based on raw materials and structural 

categories („Others‟ include 8 jasper, 6 sandstone, 4 andesite, 3 chalcedony, 1 agate and 1 

gabbro) 

The Unit II lithic artefacts are homogenously distributed by raw material and by 

structural categories (Figure 8.47 a & b). As such, artefacts of all raw materials and all 

structural categories are represented over the entire excavated area, and of course, most 

common raw material and structural categories (e.g. chert, flint, basalt and fragments, 

flake fragments etc.) are better represented in all squares. However, accumulation of 

pieces seems to be denser in the central part of the excavation area (the line of squares 

between 500 and 700 (horizontal) and 4800 to 4900 (vertical)) (Figure 8.47). This 

makes some sense, as it is the widest part of the current Unit II area where there is a 

little more penetration of natural light than all other areas in this unit.  
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Figure 8.47 – Spatial distribution of lithic artefacts in Unit II: a) spatial distribution represented 

by structural categories; b) spatial distribution represented by raw materials. The line of squares 

between 4400 and 4500 is a profile section connecting Unit II and III. 
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8.6.1. Operative chain of chert artefacts 

Chert artefacts form 56.96% of the Unit II assemblage (Table 8.34), and consist mostly 

of undiagnostic fragments and flake fragments (almost 95%). There are also a few 

unretouched and retouched flakes, broken flakes, retouched fragments and a core (Table 

8.35).  

Category N % 

Core 1 0,17 

Unretouched flake 8 1,36 

Retouched flake 2 0,34 

Retouched fragment 3 0,51 

Broken flake 14 2,38 

Flake fragment 162 27,5 

Fragment 399 67,74 

Total 589 100 

Table 8.35 – Structural categories of chert in Unit II lithic assemblage 

As the artefacts of this assemblage are generally very fragmented, most are within ≤ 25 

mm and 26 – 44 mm size ranges (64% and 30% respectively). Some pieces are within 

45 – 69 mm and a few within 70 – 99 mm size ranges (Figure 8.48). One chert fragment 

exceeds 100 mm in length. 

 

Figure 8.48 – Scatter plot showing the relationship between length and width of Unit II chert 

artefacts 
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Core: The only core is 74x90x73 mm. An example of nodule exploitation, it has partial 

cortex or neo-cortex occupying nearly 30 – 35% of its surfaces (Figure 8.49).  The core 

was abandoned at a medium stage of exploitation due to the poor quality of raw 

material.  

 

Analysis of the knapping organisation of final extractions indicates bifacial non-

hierarchized knapping where both faces act alternatively as flaking face and percussion 

platform. The exploitation angle varies between 55 and 80º, presenting secant 

exploitation planes which, depending on the exploitation, are parallel or sub-parallel. 

Analysis of the final extractions shows the presence of two series of exploitation. On 

both faces, these are deep occupying from 2C to 3C of their corresponding surfaces and 

are generally centripetal. Morphologically and methodologically this seems to be a case 

of centripetal/Discoid knapping, although it was not exploited to its full potential given 

the bad quality of raw material (Figure 8.49). The intervening scar between both faces is 

continuous and maintains symmetry between faces. 

 

The mean dimensions of last visible extractions vary between 30 x 40 mm. Based on 

this piece alone, it is difficult to make correlations between this core and the chert 

knapping products of this unit, especially when unbroken knapping products are rare 

and there are no refits. However, in general terms, the size of last removals and the 

exploitation tendencies share similarities with the knapping products of this unit.  
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Figure 8.49 – Bifacial discoid core of chert (D48-39-unII-2010) in Unit II 

 

Knapping products (unretouched flakes, broken flakes and flake fragments): There are 

184 chert knapping products of which 8 are unbroken flakes, 14 are broken flakes and 

the remaining 162 are flake fragments (Table 8.35). The most characteristic fractures of 

broken flakes are transversal distal or lateral breaks, while flake fragments, apart from 

proximal end fractures, also have lateral, distal or combination of various fractures. 

Most fractures are the result of post-depositional alteration and a few (n = 3) broken 

flakes have longitudinal Siret type fractures resulting from the knapping process.  

Most unbroken flakes (n = 4) are within 26 – 44 mm size range but two are between 45 

– 69 mm and two ≤ 25 mm, the latter being small knapping debris (Table 8.36).  The 

mean values of broken flakes and flake fragments vary between very small (< 25 mm) 

but there are some small and a few medium pieces as well (Table 8.36).  

PB L W Th. BPB/FBP L W Th. 2BNGC L W Th. 

Max 54 36 16 Max 50 30 27 Max 57 37 17 

Min 18 17 4 Min 5 3 1 Min 26 19 7 

Mean 30,5 26,5 9,5 Mean 19 16 6 Mean 39 26 12 

Std. deviation 12,35 7,36 4,17 Std. deviation 9,13 7,93 3,52 Std. deviation 13,97 6,73 3,65 

Sample var. 152,5 54,21 17,4 Sample var. 83,42 62,9 12,37 Sample var. 195,3 45,3 13,3 

Table 8.36 – Dimensional statistics (in mm) of Unit II chert knapping products and retouched 

flakes (Legend: PB = unretouched unbroken flake, BPB = broken flake, FBP = flake fragment).  
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Most unbroken unretouched flakes and broken flakes with a platform have non-cortical 

flat platforms, although there are a few with platforms which are completely cortical, 

removed or point-form (Table 8.37). Where platforms are intact, most tend to be 

unprepared unifaceted, and there are a few with slightly prepared bifaceted platforms. 

Three pieces have natural, cortical unworked platforms. Platform morphology is mainly 

trapezoidal and triangular, and more rarely oval. Platform delineation is most often 

straight, followed by sinuous, convex, concave and some rare uniangular types (Table 

8.37). The mean dimensions of percussion platforms are 16 x 7 mm. 

            
Delineation N % 

            

straight 6 40 

Corticality N % Type N % Facets N % Shape N % sinuous 3 20 

nco 17 77,27 pla 18 81,82 uf 9 64,29 trp 7 50 convex 3 20 

co 3 13,64 rem 2 9,09 nf 3 21,43 trg 5 35,71 concave 2 13,33 

indet 2 9,09 pun 2 9,09 bf 2 14,29 ov 2 14,29 uniangular 1 6,67 

Total 22 100 Total 22 100 Total 14 100 Total 14 100 Total 15 100 

Table 8.37 – Platform characteristics of chert knapping products (Legend: nco = non cortical, 

co = cortical; rem = removed, pun = point-form; uf = unifaceted, nf = non-faceted, bf = 

bifaceted; trg = triangular, trp = trapezoidal, ov = oval) 

The ventral faces of most pieces (n = 18) have diffuse bulbs and a few (n = 4) have 

marked bulbs. Delineation of ventral faces is most often straight and sinuous but some 

are concave and one is twisted. There is no visible relationship between ventral face and 

platform characteristics, as there are combinations of platforms of all types, sizes and 

morphologies with bulb types and ventral face delineations (Table 8.38). 

   
Delineation N % 

 
straight 5 38,46 

Type of bulb N % sinuous 4 30,77 

Diffuse 18 81,82 concave 3 23,07 

Marked 4 18,18 twisted 1 7,69 

Total 22 100 Total 13 100 

Table 8.38 – Ventral face characteristics of Unit II chert knapping products 

Most (92.93%) unbroken and broken flakes and flake fragments, are non-cortical, but 

there are some in which cortex is partial but dominant and others which are completely 

cortical (Table 8.39). Most unbroken flakes, have negatives of two or three previous 

removals, which are mainly unidirectional, although there is rare evidence of four and 

more than six dorsal negatives which are centripetal. While it was not possible to 
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determine the number of dorsal negatives and their distribution on broken flakes and 

flake fragments, most, having remnants of two or three negatives seem to indicate 

unidirectional distribution as seen with unbroken flakes. In summary, unipolar 

longitudinal and some multipolar centripetal exploitation methods were used in the 

production of these knapping products (Table 8.39). 

Corticality N % N. of negatives  N % Morphology N % 

   
nco 171 92,93 Two 3 42,86 trapezoidal 3 37,5 

   
nco (co) 9 4,89 Three 2 28,57 triangular 2 25 Exploitation N % 

co 3 1,63 Four 1 14,29 pentagonal 2 25 ul 5 71,43 

co (nco) 1 0,54 Six or more 1 14,29 oval 1 12,5 mc 2 28,57 

Total 184 100 Total 7 100 Total 8 100 Total 7 100 

Table 8.39 – Dorsal face characteristics of Unit II chert knapping products (Legend: nco = non 

cortical, nco (co) = partial cortex, co (nco) = dominant cortex, co = total cortex; ul = unipolar 

longitudinal, mc = multipolar centripetal) 

The number of chert artefacts is high and they seem to be quite similar to each other in 

terms of raw material, technological and other characteristics, and their distribution in 

Unit II is quite dense throughout the excavation area; however, there are no refits nor 

conjoins that would indicate aspects of knapping activities or other events (e.g. post-

depositional fractures) that may have occurred in this unit. 

Retouched flakes: There are only five retouched chert pieces: one broken flake with a 

transversal distal fracture, one flake fragment with proximal and distal end fractures 

(Figure 8.50 a & b), and three fragments (Figure 8.50c). 

Little can be said about the morpho-technical characteristics of these pieces except that 

all are non-cortical and that the only broken flake has a non-cortical, bifaceted, 

trapezoidal platform and a diffuse bulb. 

Retouch on all pieces is on one lateral, is unifacial, mainly short (covering < 1/8 of 

surface), direct, continuous (denticulated on two fragments), mostly profound (marginal 

on one piece) from the edge, and marginal to the face. Retouch is one generation, 

straight (more rarely sinuous), and at a simple and semi-abrupt angle (Figure 8.49). 

Typologically the three samples are side scrapers, two of which are profound (R21) and 

one marginal (R11), and two others are denticulates (D23). Both retouched flake 

fragments are within the group of side-scrapers (Figure 8.49). 
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Figure 8.50 – Some examples of Unit II chert retouched flakes and retouched fragments: a) 

marginal side-scraper (G49-9-unII-2011); b) profound side-scraper (I49-4-unII-2010); c) 

denticulated fragment (G48-66-unII-2012). 

Undiagnostic fragments: There is a very high number of undiagnostic chert fragments in 

this Unit (n = 399). Most are ≤ 25 mm but there are also some medium and large-sized 

fragments, one exceeding 100 mm which could be a potential nodule for knapping, 

although in this case it does not display any extractions or remains of extractions to 

consider it as a core or core fragment.  

For almost all chert fragments it is difficult to differentiate the natural (i.e. resulting 

from the cave interior) or technological (i.e. resulting from knapping) origin, as all have 

some characteristics (e.g. some impact points or some ridges) which might classify 

them as technological fragments (especially when taking into account the evidence of 

knapped chert in the assemblages of all units). It should be remembered that the chert is 

of local origin and that fragments that fall naturally from the cave wall sometimes also 

produce impact points and perhaps ridges, which is when the difficulty of differentiation 

starts and the establishment of criteria for distinguishing fragments of technological and 

natural origins becomes very difficult. 

Summary: Operative chain of chert artefacts in Unit II 

The chert assemblage is the biggest and most fragmented of the Unit II assemblages, 

and it is formed of flake fragments, undiagnostic fragments and broken flakes. Related 

to this fragmented character is the dominance of mainly micro and small pieces, with 

some medium and large pieces. 

The operative chain is represented mainly by knapping products (most having different 

breaks and only a few being unbroken), a few pieces of debris, and one core. The 

general non-cortical character of knapping products and the small to medium size range 
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of unbroken artefacts indicates these pieces result perhaps from medium to final stages 

of exploitation.   

The large core with partial neo-cortex was abandoned at a medium stage of exploitation 

because of the evident poor quality of the raw material. However, the nature and 

organisation of the last visible extractions show it to be bifacial, non-hierarchized with 

centripetal extractions on both faces resulting from discoidal knapping. Taking into 

account the characteristics of the entire lithic assemblage of this unit, it is possible that a 

skilled knapper might have further exploited this core using a Levallois approach, as is 

evident for most other cores in this unit.  

Although there are many knapping products, only a few are unbroken and show all 

technological characteristics. Based on those few samples together with some platform 

and ventral face attributes evident on broken artefacts, it can be said that striking 

platforms in general were non-cortical, flat, without much preparation and mainly 

trapezoidal and triangular. Diffuse bulbs and straight ventral faces are most common, 

with slight evidence of marked bulbs and sinuous, concave and convex ventral face 

surfaces. There is no particular connection between platform characteristics and ventral 

face attributes.  

Non-cortical dorsal faces with mainly two or three unidirectionally distributed removals 

dominate although there are some artefacts with four or more than six dorsal removals 

with a centripetal distribution. Unipolar longitudinal and multipolar centripetal 

extractions were used to get these pieces. While no piece has clear Levallois attributes, 

one with clear centripetal removals is similar. 

The retouched pieces are mainly on fragments but also on a broken flake and a flake 

fragment. Retouch is usually short, unifacial, continuous but at times denticulated, 

mainly profound but also marginal and primarily one generation. Typologically these 

are lateral profound side-scrapers and denticulates. 

Many undiagnostic fragments show a mix of technological and natural characteristics 

making it difficult to differentiate one from the other. However, some seem to be 

technological fragments. 
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The paucity of cores and debris, and absence of refits (while chert is the predominant 

raw material in this unit, not a single refit was identified) and the fragmented character 

of the operative chain indicate that, although chert is local and seems to be easily 

available, no particular knapping activity of chert took place in this area and in this unit 

of the cave, or if there was some, perhaps it was very little. However, it is evident that 

although there are clearly quantitative and qualitative differences between chert 

artefacts and other raw materials in Unit II, chert was exploited by Azokh hominins but 

not to the same extent as other raw materials introduced to the site from other, perhaps 

more distant, sources.  

8.6.2. Operative chain of flint artefacts 

There are 293 flint artefacts in Unit II forming 28.34% of this assemblage. Flake 

fragments are the dominant structural category (27.3%) followed by unretouched and 

retouched flakes (20.14% each), broken flakes and in smaller percentages cores and 

fragments (Table 8.40). There are no flint natural bases. The Levallois component is 

well represented forming 63.14% of Unit II flint assemblage. 

Category N % 

Core 13 4,44 

Unbroken flake 59 20,14 

Retouched flake 59 20,14 

Retouched fragment 2 0,68 

Broken flake 54 18,43 

Flake fragment 80 27,3 

Fragment 26 8,87 

Total 293 100 

Levallois core 8 61,54 

 

Levallois flake (BPB-s 

& FPB-s included) 

           125 

 

95,85 

 

Levallois retouched flake 52 88,14 

Total 185 63,14 

Table 8.40 – Structural categories of flint in the Unit II lithic assemblage 

Many artefacts are small and very small; these are mainly flake fragments, broken 

flakes, simple fragments and a few unbroken flake-debris. Medium-sized artefacts are 

also well represented and include unbroken retouched and unretouched flakes, cores and 

some broken flakes and flake fragments. Large pieces (70 – 99 mm) although present 
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are not very abundant, and are mainly retouched and unretouched flakes. Only one 

retouched flake exceeds 100 mm (Figure 8.51). 

 

Figure 8.51 – Scatter plot showing the relationship between length and width of Unit II flint 

artefacts 

Core: 13 flint cores were recovered from Unit II, most of them (n = 11) the result of 

nodule exploitation and two of flake exploitation. Ten cores were partially cortical with 

cortex occupying around 5 to 20 % of their surfaces, and three were non-cortical. 

Most cores (n = 11) had been abandoned at their final stages of exploitation with no 

possibility for further extractions. On one or two cores it may have been possible to 

remove one more flake. One piece was abandoned at a medium stage of exploitation but 

reasons for doing so cannot be determined; the raw material is good and there was still 

potential for further exploitation. Most cores are not big (Table 8.41 & Figure 8.52). 

The biggest, according to dimensions based on axis of preferential exploitation is 75 

mm and the smallest is 30 mm. The most common size range for both Levallois and 

simple cores is between 26 – 44 mm and 45 – 69 mm. 

Size (mm) L W Th. 

Max 75 72 39 

Min 30 29 11 

Mean 46 48 25 

Std. deviation 11,22 11,2 8,89 

Sample variation 125,94 125,44 79 

Table 8.41 – Dimensional statistics of Unit II flint cores 
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Figure 8.52 - Scatter plot showing the relationship between length and width of Unit II flint 

cores 

Exploitation of most cores (n=9) is bifacially organized, followed by cores of a trifacial 

character (n = 3), and one is unifacial flake-core. 

The unifacial core (Figure 8.53) has one exploitation face. Its percussion surface is a 

cortical platform whose characteristics and morphology enabled the required control 

over its impact point without special preparation. Extractions are of a simple angle. 

 

Figure 8.53 – Unifacial flint core 

All bifacial cores are hierarchized with clearly defined flaking and preparation faces 

(Figure 8.54). The exploitation angle is different for each face. While the angle of 

exploitation on the flaking face varies between 15 to 50º corresponding thus to 

flat/semi-flat and simple angles, the knapping angle on the preparation face varies 

between 75 to 90º, that is semi-abrupt and abrupt. Exploitation planes are mainly 

parallel or sub-parallel. 
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Figure 8.54 – Unit II cores: a) bifacial Levallois flint cores (from top to the bottom: G47-3-

unII-2005, F48-139-unII-2006, D46-56-unII-2003, F48-24-unII-2011, H50-13-unII-2010, E47-

116-unII-2010); b) Levallois flake-cores of flint (top: E50-33-unII-2010; bottom: H50-11-unII-

2011). The core on the top has further modification of the right lateral after exploitation. 
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There is no evidence of facial hierarchization on trifacial cores. Usually percussion 

platforms are distributed orthogonally or opposed to each other. Sometimes one face 

acts as a lateral platform enabling correction of extractions from the orthogonal flaking 

face. All trifacial cores have reflected extractions caused in two cores by internal 

fissures in the raw material and in the third, slightly elongated core, probably by 

percussion force. The knapping angle for trifacial cores varies between 50 to 80º (Figure 

8.55). 

 

Figure 8.55 – Unit II trifacial flint cores (E48-4-unII-2005 (a), C49-8-unII-2010 (b), D49-37-

unII-2010 (b)) 

Analysis of negatives of last visible extractions on all cores shows that they are mainly 

very small and small for both Levallois and simple cores. The size of last negatives of 

only one core exceeds 50 mm in length and is clearly laminar (Table 8.42 & Figure 

8.56). 

Last extractions 

(mm) 

L 

 

W 

 

Max 56 40 

Min 7 7 

Mean 21 21 

Std. deviation 11,99 9,58 

Sample variation 143,67 91,75 

Table 8.42 – Dimensional statistics of last visible removals of flint cores from Unit II 
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Figure 8.56 - Scatter plot showing the relationship between length and width of the last visible 

extractions of Unit II flint cores 

In general terms, size of the last removals do not really match size ranges of knapping 

products (e.g. flakes) of this assemblage, as the unbroken flint flakes are bigger. 

Analysis of last exploitation phases shows that the disposition of extractions on most 

bifacial cores is multipolar centripetal, developed in one or various juxtaposed series 

and running along all or almost all the exploitation ridge occupying generally 3C or 4C 

of the core surface (Figure 8.54). On trifacial cores, one or a maximum of two visible 

series of extractions were identified which are mainly bipolar orthogonal and opposed 

bipolar occupying 1C or 2C of the core surface (Figure 8.55). One series of exploitation 

was identified on the unifacial core, the last visible extractions being centripetal and 

occupying 1C of the core surface (Figure 8.53). 

While the exploitation methods of bifacial hierarchized cores have clear Levallois 

tendencies (e.g. parallel or sub-parallel intersection plane, clear hierarchization of one 

face, lateral and distal convexity, careful preparation of extractions etc.), the 

exploitation strategies of trifacial non-hierarchized cores are bipolar orthogonal and 

bipolar opposed. The centripetal method was used for the exploitation of the unifacial 

core, although it had not been developed, but in case of further continuation, the 
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exploitation may have been multipolar centripetal with Levallois tendencies, as the 

nodule itself has the potential for such an outcome. 

One flake-core has further lateral retouch (Figure 8.54b) which is direct, continuous, 

profound with regard to the edge and deep with regard to the core face. It displays one 

generation of retouch, which is sinuous and at a semi-abrupt angle and typologically it 

is profound side-scraper (R21). The patina of the retouched portion looks slightly 

fresher and less rounded in comparison to other parts of this core suggesting possible re-

use or re-exploitation of an older, exhausted piece.  

Knapping products: Flakes, broken flakes & flake fragments. There are 193 knapping 

products forming 65.87% of Unit II flint assemblage (Table 8.40). 59 are unbroken 

unretouched flakes, 54 are broken flakes and 80 are flake fragments. Fractures on most 

broken and fragmented flakes are distal, proximal, longitudinal; there is often more than 

one fracture on flake fragments. The vast majority of fractures are the result of post-

depositional alteration and are mainly concave, straight or sinuous, from ventral to 

dorsal or from dorsal to ventral in direction. But there are some (n = 7) with 

technological fractures (Siret type) which are along one lateral removing part of the 

platform. They are usually straight in delineation. 

 

Unbroken flakes are primarily small (26 - 44 mm, 24 pieces) and medium (45 – 69 mm, 

15 pieces) (Table 8.43 & Figure 8.57) with some very small (< 25 mm, 14 pieces) 

debris (Figure 8.60) and some larger (70 – 99 mm, 6 pieces) flakes. Fifteen of 59 

unbroken unretouched flakes are elongated with clear laminar tendencies. Only one 

unbroken flake shows carenation tendencies.  

 

Broken flakes and flake fragments are also small and medium in size (52 and 16 pieces 

respectively) although very small pieces are abundant (65 pieces). One piece exceeds 70 

mm. The elongation tendency of artefacts is also high, totalling almost 18% of all 

broken flakes and flake fragments, although because of breakages it is difficult to 

understand to what extent these are laminar. 
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Unbroken unretouched flake   Unbroken retouched flake 

Size L W Th. L W Th. 

Max 89 69 21 104 62 14 

Min 8 10 2 28 17 6 

Mean 37 28 7 54 37 10 

Std. deviation 19,77 12,52 3,4 17,31 11,92 2,48 

Sample variation 391,05 156,7 11,56 299,46 142,03 6,13 

Unretouched broken flake/flake fragment Fragment of retouched flake 

Max 73 62 27 71 52 24 

Min 5 7 1 11 18 5 

Mean 26 23,5 6 36 31 8 

Std. deviation 13,77 10,59 3,42 14,18 8,59 3,32 

Sample variation 189,56 112,23 11,7 201,04 73,83 11,05 

Table 8.43 – Dimensional statistics of Unit II flint knapping products and retouched flakes 

 
Figure 8.57 - Scatter plot showing the relationship between length and width of Unit II 

unbroken unretouched flakes with unbroken retouched flakes of flint 

 

Morpho-technical characteristics 

Unbroken flakes and broken flakes conserving a platform, show clear dominance of 

non-cortical and prepared platforms; almost 93% of platforms are non-cortical and a 

few are partially or totally cortical (Table 8.44). Flat platforms are most (92.92%) and 

there are some instances of lineal and point-form platform types (Table 8.44). The 

platform is missing on four artefacts which is likely to be the result of hammerstone 

impact and predominance of traction force.  
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  Corticality N % Type N % 

 

nco 105 92,92 flat 105 92,92 

Unretouched flake nco (co) 2 1,77 removed 4 3,54 

 

co 2 1,77 lineal 3 2,65 

 

indet 4 3,54 point-form 1 0,88 

  Total 113 100 Total 113 100 

 
Corticality N % Type N % 

Retouched flake nco 40 97,56 flat 40 97,56 

 

nco(co) 1 2,44 removed 1 2,44 

  Total 41 100 Total 1 100 

Table 8.44 – Platform type and cortex of Unit II flint knapping products 

Most platforms are not very big, with mean dimensions of 14 x 5 mm and mean 

percussion surfaces of nearly 70 - 75 mm
2
 corresponding mainly to small and medium-

size artefacts although there are some larger sizes (Table 8.45). There are larger 

platforms as well which do not necessarily coincide with larger artefacts, but mainly 

with medium-sized piece. 

Unretouched flake (mm) Retouched flake 

Size L W L W 

Max 40 13 37 14 

Min 3 1 4 1 

Mean 14 5 16 7 

Std. deviation 7,52 2,63 7,93 2,86 

Sample variation 56,61 6,93 62,88 8,16 

Table 8.45 – Descriptive statistics of platform dimensions of flint knapping products 

 

Most artefacts (nearly 55%) have prepared bifaceted and multifaceted platforms, 

although less elaborated unifaceted platforms are also quite common (Table 8.46). 

Because of alteration and partial breakages it was impossible to analyse platform 

preparation for 13 knapping products. Most pieces with bifaceted, multifaceted, and 

unifaceted platforms are Levallois flakes. All platform types are present on both 

elongated and non-elongated samples. 
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Unretouched flake         

Facets N % Retouched flake 

 
nf 2 1,77 Facets N % 

uf 36 31,86 uf 7 17,5 

bf 36 31,86 bf 13 32,5 

mf 26 23 mf 17 42,5 

indet 13 11,5 indet 3 7,5 

Total 113 100 Total 40 100 

Table 8.46 – Platform preparation types of flint knapping products (Legend: nf = no faceted, uf 

= unifaceted, bf = bifaceted, mf = multifaceted, indet = indeterminate) 

 

Platforms tend to be trapezoidal and straight, but they can also be triangular, oval, at 

times, polygonal and rhomboidal and uniangular, sinuous, convex, and more rarely 

concave (Table 8.47). 

Unretouched flake  

 
     Retouched flake   

 

    

Shape N % Delineation N % Shape N % Delineation N % 

trp 49 43,36 straight 38 33,63 trp 17 42,5 uniangular 11 27,5 

trg 16 14,16 uniangular 25 22,12 trg 13 32,5 sinuous 11 27,5 

ov 23 20,35 sinuous 18 15,93 ov 4 10 straight 7 17,5 

plg 7 6,19 convex 15 13,27 smc 2 5 convex 7 17,5 

rb 5 4,42 concave 4 3,54 plg 1 2,5 concave 1 2,5 

jndet 13 11,5 indet 13 11,5 indet 3 7,5 indet 3 7,5 

Total 113 100 Total 113 100 Total 40 100 Total 40 100 

Table 8.47 – Morphology and delineation of flint knapping products (legend: trp = trapezoidal, 

trg = triangular, ov = oval, plg = polygonal, rb = rhomboid, smc = semi-circular) 

 

Diffuse and marked bulbs of percussion are almost equally represented (Table 8.48). In 

this sense, there is no evident connection between bulb type, platform characteristics 

and resulting product as platforms of all types, sizes and morphologies coincide with 

both bulb types. However, there appears to be a certain relationship between bulb type 

and elongation index, as the higher the elongation index, the higher the proportion of 

diffuse bulbs, indicating that most elongated samples or samples with laminar 

tendencies coincide with diffuse bulbs more often than with marked bulbs (11 elongated 

flakes with diffuse bulb and 4 with marked).    

The ventral face of most pieces is straight, followed by concave (52.21% and 36.84% 

respectively). Very few ventral faces are sinuous or twisted (Table 8.48). While straight 

and concave types coincide with all flake types (e.g. elongated and short), artefacts 

which are sinuous and twisted are neither elongated nor carenated. 
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Unretouched flake   Retouched flake 

Type of bulb N % N % 

Diffuse 59 52,21 20 46,51 

Marked 54 47,79 23 53,49 

Total 113 100 43 100 

Delineation N % N % 

straight 39 51,32 8 26,67 

concave 28 36,84 16 53,33 

sinuous 7 9,21 2 6,67 

twisted 2 2,63 4 13,33 

Total 76 100 30 100 

Table 8.48 – Ventral face characteristics of flint artefacts of Unit II 

 

Most artefacts (89.12%) are non-cortical but some have partial cortex distributed over 

the lateral or distal and proximal ends, and on a few pieces cortex occupies almost all or 

all the dorsal surface (Table 8.49). 

Flakes showing three negatives of previous removals on their dorsal face dominate 

(25%) followed by samples with four, five, six or more dorsal negatives which 

generated flakes of primarily trapezoidal and polygonal transversal sections. Flakes with 

two and one dorsal negatives are in smaller amounts, which have mainly trapezoidal and 

triangular transversal sections (Table 8.49). Dorsal scars are most commonly 

longitudinal followed by orthogonal and radial. Those with clear laminar tendencies are 

mostly distributed longitudinally varying mainly between three and four per dorsal 

surface (Figures 8.58 & 8.59). 

 

Unretouched flkaes 

    
Corticality N % 

   
nco 172 89,12 Retouched flakes 

nco (co) 15 7,77 Corticality N % 

co (nco) 5 2,59 nco 55 93,22 

co 1 0,52 nco (co) 4 6,78 

Total 193 100 Total 59 100 

No. of dorsal negatives  N % No. of dorsal negatives  N % 

One 5 7,81 One 1 4 

Two 9 14,06 Two 3 12 

Three 16 25 Three 6 24 

Four 12 18,75 Four 5 20 

Five 10 15,63 Five 5 20 

Six or more 12 18,75 Six or more 5 20 

Total 64 100 Total 25 100 

Table 8.49 – Cortex and number of dorsal negatives of Unit II flint knapping products 
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Dorsal face characteristics of these knapping products indicate four groups of possible 

exploitation methods. The first group of 32 pieces are the product of unipolar 

longitudinal exploitation. Flakes with Levallois characteristics (including elongated 

Levallois flakes and Levallois blades) are well represented (20 pieces) (Figure 8.58). 

These tend to have three or four longitudinal dorsal scars, have straight ventral faces, 

prepared bifaceted or multifaceted flat platforms, and semi-abrupt or abrupt exploitation 

angles. The horizontal morphology of these samples is mainly triangular and trapezoidal 

(Table 8.50). 

 
Figure 8.58 – Unit II flint flakes with unipolar longitudinal dorsal negatives: (a – f, k & l) 

Levallois flakes with laminar tendencies; (g – j) Levallois non-elongated flakes. 

 

 



               8.Techno-typological studies 

282 

 

The second group results from bipolar orthogonal exploitation (17 pieces) (Figure 8.59 

a - h). These are mostly classic Levallois flakes (and a few elongated Levallois flakes), 

generally having three and four, at times also five or six orthogonally distributed dorsal 

negatives, with flat platforms, primarily bifaceted, multifaceted and unifaceted, and 

ventral faces which are mainly concave and straight, and a few sinuous. These flakes are 

mainly trapezoidal and polygonal, and at times also triangular and oval (Table 8.50).  

 

The third group of flakes has attributes typical of centripetal exploitation. Dorsal faces 

show clear multipolar removals converging in the centre of the surface. They usually 

have bifaceted and multifaceted (a very few unifaceted) flat platforms, five, six or 

sometimes more than six dorsal negatives with trapezoidal, polygonal and oval 

morphologies, all classic recurrent Levallois flakes and elongated Levallois flakes 

(Figure 8.59 i - n). 

 

Finally, four flakes form a group resulting from opposed bipolar exploitation. These 

flakes have mainly bifaceted, multifaceted and unifaceted flat platforms, two, three, four 

or more than six dorsal negatives orthogonally distributed. Flakes are triangular and 

trapezoidal, some are elongated with a pointed termination of a pseudo Levallois point 

morphology. 

 

Unretouched flake 

 

Retouched flake 

Exploitation N % N % 

Unipolar longitudinal 32 50 12 48 

Bipolar orthogonal 17 26,56 4 16 

Multipolar centripetal 11 17,19 6 24 

Bipolar opposite 4 6,25 3 12 

Total 64 100 25 100 

Morphology N % N % 

Trapezoidal 35 54,68 14 56 

Triangular 11 17,19 4 16 

Polygonal 11 17,19 5 20 

Oval 7 10,94 2 8 

Total 64 100 25 100 

Table 8.50 – Methods of knapping and horizontal morphology of Unit II flint knapping 

products  
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Figure 8.59 – Unit II flint flakes: (a – h) Levallois flakes with bidirectionally distributed dorsal 

negatives; (i – n) Levallois flakes with centripetal dorsal negatives 

 

It is worth mentioning also that four flint flakes preserve, along one of their laterals, the 

edge of the nucleus from which they were detached (i.e., débordant flakes (Figure 8.59 

b, e & i). This is the way to obtain or maintain the convexity needed for the exploitation 

faces in order to continue exploitation. In most cases the débordant flake contains 

negatives and ridges of previous removals from the core. In general these pieces are 

medium and large, with relatively big platforms and marked bulbs suggesting 

substantial force used for their detachment. 

There are no refits between flakes or between flakes and cores in this assemblage; 

moreover most cores differ from the flakes by raw material type, size and morphology. 
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Figure 8.60 – Unit II flint debris 

 

However, there are three conjoins; one jaspoid flint (H47-4-unII-2011 Z = 314: 

43x46x11 mm (proximal part – broken flake) & F48-37-unII-2006 Z = 280; 23x43x4 

mm (distal part – flake fragment)); one white flint (H49-37-unII-2010 Z = 292; 42x27x6 

mm (proximal part – broken flake) & F50-18-unII-2010 Z = 28; 28x18x5 mm (distal 

part – flake fragment)); and the third brown-grey mix brecchoid flint (H49-17-unII-

2010 Z = 283; 53x39x8 mm (proximal part – fragment of retouched flake) & G49-29-

unII-2010 Z = 293; 25x31x6 mm (distal part – fragment of flake)) (Figure 8.61). In all 

cases these are two broken parts of the same flake (proximal and distal parts) found in 

different squares of Unit II. Breaks are due to trampling on the thinnest parts of the 

artefact (i.e. closer to the distal end), extending from ventral to dorsal in direction and 

are straight or slightly sinuous.  

 
Figure 8.61 – Conjoins in the flint lithic assemblage of Unit II: a) brown-grey mix brecchoid 

flint - H49-17-unII-2010 & G49-29-unII-2010; b) White flint - H49-37-unII-2010 & F50-18-

unII-2010; c) Jaspoid flint - H47-4-unII-2011 & F48-37-unII-2006.  
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The horizontal spatial displacement of the first two artefacts is 1.5 – 2 m, and around 1 

m for the third (Figure 8.62a). All conjoined pieces also suffered vertical spatial 

displacement.  While the difference of depth between both parts of the jaspoid conjoin 

is nearly 30 cm, the difference in depth of the white flint and brown and grey breccioid 

flint pieces is 10 cm (Figure 8.62b). Both horizontal and vertical spatial displacements 

seem to result from post-depositional movements caused most likely by trampling. 

 
Figure 8.62 – Spatial distribution of conjoined flint artefacts in Unit II excavation area: a) 

horizontal (X&Y) dispersion; b) vertical (Y&Z) dispersion 

 

Retouched flakes: There are 61 retouched flint flakes, 20.82% of the Unit II flint 

assemblage. Of these, most (n = 39) are on broken flakes and flake fragments followed 

by unbroken retouched flakes (n = 20).There are also a few retouched fragments (Table 

8.51). Although the number of broken retouched flakes is large, breaks (mainly caused 

by trampling) of most seem to have occurred after retouch, evidenced partly by 

fractured retouch scars and by a general similar patina and lustre between unretouched 

and retouched portions of the sample. 

 There are some size differences between unretouched and retouched flakes as the 

blanks selected for retouch seem to be slightly bigger with a dominance of medium and 

big blanks (Table 8.43 & Figure 8.57). In seen in unretouched flakes, elongated 
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artefacts or those with clear laminar tendencies (nearly 21% of the retouched flake 

assemblage) are abundant, and evidenced also among unbroken retouched flakes and 

some broken retouched flakes. There are no carenated unbroken retouched flakes, but 

some (n = 6) broken retouched flakes have carenation tendencies (Figure 8.63). 

 

Technologically, retouched flakes are not much different from unretouched flakes. 

Common among the latter are non-cortical, flat platforms which are mainly bifaceted 

and multifaceted, and some unifaceted. Platform morphology and delineation is mainly 

similar to unretouched flakes but with slightly more uniangular and sinuous platforms 

among retouched flakes (Tables 8.46 & 8.47). Platform size is also within the same size 

ranges as unretouched flakes. 

Apart from some slight differences, ventral face attributes of retouched flakes are also 

similar to unretouched flakes. Diffuse and marked bulbs are almost equally represented 

and the only difference is the greater tendency towards concave ventral faces among 

retouched flakes (Table 8.48). 

Most retouched flakes are non-cortical, with a few partially cortical pieces. As with 

unretouched flakes, there are three, four, five and more than six dorsal negatives, with a 

distribution pattern that is mainly unipolar longitudinal, multipolar centripetal and 

bipolar orthogonal (Tables 8.48 & 8.49). As with unretouched flakes, there is high 

proportion of Levallois; nearly 83% of retouched flakes are technologically and 

typologically Levallois.  

In most cases, retouch may affect both laterals or one (often the left lateral) and more 

rarely the distal end (Table 8.51). Retouch is mainly unifacial (almost 92%) and more 

rarely bifacial alternate.  

   
Retouch location N % 

Blank type N % Left lateral 21 34,43 

Unbroken flake 20 32,79 Right lateral 13 21,31 

Broken flake 22 36,07 Both laterals 23 37,7 

Flake fragment 17 27,87 Distal end 2 3,28 

Fragment 2 3,27 Indeterminate 2 3,28 

Total 61 100 Total 61 100 

Table 8.51 – Blanks selected for retouch and the location of retouch on the artefact surface in 

the Unit II flint assemblage 

 

In the vast majority of cases retouch is direct and continuous with some evidence of 

inverse and alternate forms (Table 8.52 & Figure 8.63). Denticulated and notched 
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retouch is common forming 29% and 13% respectively (Figure 8.64). On most pieces 

retouch is profound with respect to the edge (almost 68%), although there is some 

marginal and, at times, very profound retouch (Table 8.52). In contrast, on most samples 

retouch is marginal with respect to the sample face, followed by deep and sometimes by 

very marginal retouch (Table 8.52). 

      
Depth (face) N % Direction N % 

Continuity N % Profundity (edge) N % marginal 33 54,1 direct 52 85,25 

continuous 35 57,38 marginal 15 24,59 v. marginal 10 16,39 inverse 4 6,56 

denticulate 18 29,5 profound 41 67,21 deep 16 26,23 alterne 3 4,92 

notch 8 13,11 v. profound 5 8,2 v. deep 2 3,28 indet 2 3,27 

Total 61 100 Total 61 100 Total 61 100 Total 61 100 

Table 8.52 – Direction, profundity, depth and continuity of Unit II retouched artefacts of flint 

 

Retouch usually occupies < 1/8 or between 1/8 – 3/8 of the artefact surface, sometimes 

it can cover two or three quadrants (Table 8.53). It is usually at a simple, semi-abrupt or 

abrupt angle varying between 40 to 85º. The retouched edge tends to be straight or 

convex (~33% and 26% respectively), but concave and sinuous edges are also present. 

Uniangular edges are rare (Table 8.53). 

     

  Delineation N % 

Perimeter  N % Angle N % straight 20 32,79 

NC 28 45,9 A 11 18,03 convex 16 26,23 

1C 22 36,07 SA 17 27,87 concave 13 21,31 

2C 9 14,75 S 32 52,46 sinuous 9 14,75 

3C 2 3,27 SF 1 1,64 uniangular 3 4,92 

Total 61 100 Total 61 100 Total 61 100 

Table 8.53 – Perimeter, angle and delineation of retouch of Unit II retouched flint artefacts 

 

Typologically, most samples are double or single side-scrapers (n = 33) with profound 

(R21) or marginal (R 11) variations (Figure 8.63). Denticulates (D23) and notches 

(D21) (Figure 8.64 a - h) are also common. There are some points (P21) (Figure 8.64 i – 

k), an end-scraper (G11) (Figure 8.64 l & m) and an abrupt scraper (A2). As mentioned 

above the Levallois component among retouched artefacts is high and retouched 

Levallois blades or fragments of retouched Levallois blades are well represented (Table 

8.54).  
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Typology N % 

Side-scraper 28 45,9 

Denticulate 18 29,5 

Notch 8 13,11 

Point 4 6,58 

End-scraper 2 3,28 

Abrupt scraper 1 1,64 

Total 61 100 

Levallois 52 85,25 

Elongated 13 21 

Carenated 5 8,06 

Table 8.54 - Typological description of retouched flint flakes from Unit II 

 

 
Figure 8.63 – Unit II retouched flint flake, side-scrapers: a & b) retouched Levallois blades 

with marginal retouch along one lateral (a) and with profound retouch along both laterals (b); c) 

Levallois flake with alternate retouch; d) retouch on a thick flake; e – g) Levallois flakes with 

continuous retouch along one (f & g) or both (e) laterals. 
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Figure 8.64 – Unit II retouched flint flakes: a – e) Levallois flakes and a blade (b) with 

denticulated retouch along one (b, c & e) and both (a & d) laterals; f – h) Levallois flakes with 

notched retouch along one lateral; i – k) Levallois retouched points with retouch including one 

(k) or both (i & j) laterals extending towards the distal end; l & m) end-scrapers, with retouch on 

the distal end (l) or the distal end and both laterals (m) 
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Undiagnostic fragments: There are 26 undiagnostic flint fragments varying in size 

between 10 to 50 mm. These are pieces with no clearly differentiable dorsal and ventral 

face or other technological signs but whose raw material characteristics indicate they 

were imported to the site from elsewhere. The breaks of some small fragments seem to 

result from trampling, although there are some small nodule fragments with no 

technological signs.  

 

Summary: Operative chain of flint artefacts in Unit II 

Flint artefacts are the second largest assemblage in Unit II. The flint assemblage is 

composed mainly of knapping products (flake fragments, unretouched and broken 

flakes) and retouched flakes, and in smaller numbers also cores and undiagnostic 

fragments. Most artefacts are small and medium in size but there are some large pieces. 

There are no flint natural bases. Most cores result from nodule exploitation but some 

flakes were also exploited as cores. Most cores are small and medium in size, 

predetermined, and at their final stage of exploitation; nodule exhaustion was the main 

reason for abandonment. However, most cores are partially cortical.  

Core organisation is most often bifacial, with some trifacial cores and one unifacial 

core. There is clear facial hierarchization of bifacial cores with one face acting as the 

exploitation face and the other as the preparation face. There is no specific functional 

separation between faces and no hierarchy in unifacial and trifacial cores. The last 

visible extractions of bifacial cores are mainly centripetal resulting from a multipolar 

centripetal/Levallois method of knapping. These flakes are primarily small, but at times 

medium dimensions occupying all or almost all the surface of the core. The last visible 

extractions from trifacial or multifacial cores were produced from orthogonal or 

opposed platforms using bipolar orthogonal or opposed bipolar exploitation methods. 

These extractions usually occupy one quadrant of the core surface and are again mainly 

small. The last visible extractions of the unifacial core seem to be centripetal but it was 

abandoned before it had been fully exploited although the nodule potentially could have 

been further exploited. 

One bifacial flake-core has further continuous retouch which whose characteristics (e.g. 

patina, degree of alteration degree) can be considered as an example of recycling aimed 
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at the re-use of an artefact of good raw material or with good technological and 

morphological characteristics to give it a second life.  

Flake fragments dominate the knapping products, and unbroken flakes are well 

represented. Fractures of most broken flakes and flake fragments seem to be the result 

of trampling, although there are also some technological fractures. Most flakes are 

medium and small, although there some large and very small flakes, the latter being 

potential debris. There are a number of unbroken and broken flakes with elongation or 

laminar tendencies, but fewer carenated pieces. 

 

Most flakes and platform-containing broken flakes with platforms have non-cortical, 

prepared flat platforms dominated by small bifaceted and multifaceted forms. Platforms 

are primarily trapezoidal, oval and triangular, and straight, uniangular and sinuous. 

Marked and diffuse bulbs are almost equally represented and are found with platforms 

of all types and sizes and also with artefacts of all dimensions, although elongated 

samples seem more often to have diffuse bulbs. Ventral faces are predominatly straight 

and concave on pieces of all sizes and morphologies, although some flakes are sinuous 

and twisted. Most knapping products are non-cortical with a few having partial cortex. 

In general, most flakes show negatives of more than three previous removals on their 

surfaces, usually with a unipolar longitudinal, bipolar orthogonal and multipolar 

centripetal arrangement. Trapezoidal and triangular horizontal morphology is common 

for these pieces. Technologically (e.g. platform preparation pattern of removal) most 

flakes are the result of Levallois exploitation, and include débordant flakes. 

 

There are three conjoins in this assemblage formed of the distal and proximal end of 

their corresponding flakes. All three are the result of breakage caused most likely by 

trampling. These pieces suffered some horizontal and vertical displacement caused by 

trampling and/or other post-depositional movements. No other refitting between 

knapping products and cores is evident. Moreover most flakes differ from cores in 

dimension and morphology (i.e. whole flakes are bigger than cores and their last 

extractions, and while most flakes are triangular and trapezoidal, the last visible 

extractions on cores are mainly circular and polygonal) and also by raw material type 

as, apart from a few cases, most cores do not have flakes of the same raw material unit. 
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Retouched pieces are well represented. Most retouched pieces are broken flakes and 

flake fragments, but unbroken retouched flakes are common too. There are a few 

retouched fragments and a retouched flake-core. In comparison with unretouched flakes, 

flakes selected for retouch are slightly bigger and include some elongated and blade-like 

flakes. Technologically retouched and unretouched flakes have nearly the same 

characteristics and a clear dominance of Levallois technique.  

Retouch usually affects one or both laterals, but although retouch of both laterals is 

common, only a few finish at the distal end producing a point morphology. Retouch is 

mainly unifacial (at times bifacial alternate), direct, continuous (often denticulated and 

notched), profound with respect to the edge and usually marginal with respect to the 

face (also some marginal and deep retouch). Retouch is mainly one generation (at times 

also stepped), and can be straight, concave, convex and sinuous, made at simple, semi-

abrupt and abrupt angles and occupying NC or 1C (sometimes also 2C and 3C) of the 

surface. 

Typologically side-scrapers dominate, but denticulates and notches are well represented, 

with a few points, end-scrapers and abrupt scrapers. 

Apart from the retouched flake-core, there is no clear evidence of samples being 

recycled or re-used in this assemblage. 

 

In summary, the flint assemblage of Unit II (with some cores and small debris) suggests 

that some knapping or retouching activity may have taken place at this area and in this 

unit of the cave. However, the general dominance of knapping products, their clear 

predetermined character, size (especially elongated or laminar pieces), morphology, and 

their raw material incompatibility with cores, indicates that most, if not all, flaking 

products entered this area of the cave as ready-made tools, although a few may have 

been subjected to further modification or reshaping later at the site. The introduction of 

small, predetermined cores in their final stages of exploitation to this area of the cave 

may have been for the purpose of shaping them further to use as tools, as happened with 

some cores, although most were abandoned without further shaping. It also may have 

been related to the hominin‟s aim to take greatest advantage of good quality raw 

materials or those transported from some distance. 
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The flint operative chain in this unit can be described as quite fragmented and 

incomplete, with evidence of some cores that do not match the flint of knapping 

products, although they do indicate use of Levallois exploitation. There is a dominance 

of knapping products primarily predetermined in character, and with a few debris which 

are rare indicators of knapping or retouching activity that may, have taken place at this 

area of the cave although there are no refits to provide much support for this hypothesis. 

 

8.6.3. Operative chain of basalt artefacts  

There are 97 basalt artefacts forming 9.38% of Unit II lithic assemblage. Broken flakes 

and flake fragments together form the dominant structural category within this 

assemblage totalling 36.08%, although there are more broken flakes than flake 

fragments (Table 8.55). Unretouched and retouched flakes are well represented too 

(26.8% and 19.59% respectively). There are also some natural bases (one of which is 

shaped), cores and fragments. Almost 70% of artefacts are Levallois (Table 8.55). 

Category N % 

Natural base 8 8,25 

Core 3 3,09 

Unretouched flake 27 27,84 

Retouched flake 19 19,59 

Broken flake 20 20,62 

Flake fragment 15 15,46 

Fragment 5 5,15 

Total 97 100 

Levallois core 3 60 

 

Levallois flake (BPB-s & FPB-s 

included) 

48 78,69 

 

Levallois retouched flake 16 84,21 

Total 67 69,07 

Table 8.55 – Structural categories of basalt in the Unit II lithic assemblage 

Many artefacts are small (26 – 44 mm) and medium (45 – 69 mm) in size in all 

categories, dominated by unbroken unretouched and retouched flakes (Figure 8.65). 

There are also a number of very small (<25mm) and large (70 – 99 mm) pieces, the 

former mainly flake fragments, fragments, broken flakes, and a few pieces of debris, 

and the latter comprised of unretouched and retouched flakes and natural bases. Pieces 

exceeding 100 mm in their technological length are mainly natural bases and one 

unbroken flake (Figure 8.65). 
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Figure 8.65 – Scatter plot showing the relationship between length and width of Unit II basalt 

artefacts 

Natural bases: There are eight natural bases of which four are unbroken, three are 

partially broken and one has some slight shaping. These are mainly big and very big 

although some are medium in size (Table 8.56). 

Size (mm) Length Width  Thickness  Weight (g) 

Max 127 100 65 730 

Min 52 30 20 42 

Mean 77 58 40,5 181 

Std. deviation 28,79 23,25 14,88 235,37 

Sample variation 828,7 540,79 221,36 55398,29 

Table 8.56 - Dimensional statistics of basalt natural base in Unit II 

Most basalt artefacts show chemical alteration (e.g. patina, concretion) making it 

difficult to study the presence and organisation of impact (or percussion) marks or any 

other technological characteristics (Figure 8.66). However, two natural bases seem to 

have no technological marks or other technological attributes and can be considered as 

manuports (Figure 8.66 c & d). One (Figure 8.66c) is a rounded, cortical river pebble. 

The second (Figure 8.66d) is also a river pebble with heavily rounded and polished 

cortex which covers much of the surface and with unevenly distributed striations of 

different dimensions. It seems to show some “negatives” of possible removals but the 

heavy rounding, polishing and thermal alteration of piece it difficult to distinguish the 

origin of these “negatives” (i.e. of technological origin or the result of natural 

movement in the river or somewhere else). One of the biggest “negatives” with 
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dimensions of 40 x 21 mm seems to be the result of thermal alteration which was later 

affected by rounding and polishing. In general, the heavily altered characteristics of the 

piece indicate that it was already heavily altered when it was transported to the site, 

where some further alterations may have developed. Apart from the mechanical 

alteration, the piece shows no other marks or other attributes indicating its use for 

technological purposes. 

 

The other natural bases are river cobbles with clear evidence of use. In particular, the 

biggest one (Figure 8.66a) (127x100x65mm, 730 g), has percussion marks on both ends 

and always in the same area. While the chemical weathering of three other cobbles (e.g. 

heavy patina and concretion) makes it difficult to see marks or other signs of percussion 

or knapping, clear longitudinal and transversal fractures resulting most likely from 

percussion or knapping actions are visible (Figure 8.66 b, f & g).  

One sample of considerably large dimensions (117x62x47 mm and of 239g) has some 

shaping on one end probably done to get a dihedral edge. The shaping is unifacial, 

profound and deep, made at semi-abrupt angle preserving the convexity of the edge. It 

does not have any other technological marks or characteristic attributes (Figure 8.66 h). 

Typologically it is quite difficult to give a specific name to this piece as the shaping is 

not well organised and developed, although it has clear technological attributes. 

The heavy patina of one river pebble makes it difficult to distinguish any percussion 

marks or other technological characteristics; therefore for now, it cannot be termed 

either as a manuport nor a hammer-stone. However, its morphological features (e.g. 

size, morphology, shape) indicate it would be very good as a hammer-stone for 

knapping or retouching (Figure 8.66e). 
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Figure 8.66 – Basalt natural bases in the lithic assemblage of Unit II: a) natural base with some 

marks on both ends; b, c & d) Natural bases with longitudinal and transversal fractures; e)  

manuport; f) altered natural base; g) a natural base with possible shaping of one end. 

 

Cores: There are three basalt cores, all resulting from nodule exploitation and all 

partially cortical (between 10 to 20 %). All cores were abandoned at their final stages of 

exploitation when no further extractions were possible. Cores are of medium sizes 

(Table 8.57 & Figure 8.65), the largest is 53 mm and the smallest 46 mm.  

Size (mm) Length Width Thickness 

Max 53 66 31 

Min 46 46 15 

Mean 48 61 16 

Std. deviation 3,61 10,41 8,96 

Sample variation 13 108,33 80,33 

Table 8.57 – Dimensional statistics of Unit II basalt cores 
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All cores are bifacial and hierarchized with clearly defined flaking and preparation faces 

(Figure 8.67). The exploitation angle of extractions on the flaking face is from flat or 

semi-flat to simple, while the exploitation or modification angle of extractions on the 

preparation face is abrupt or semi- abrupt. Exploitation planes are mainly parallel or 

sub-parallel. 

Negatives of the last visible removals are mainly very small and small (Table 8.58), 

which only partially corresponds with the size of basalt knapping products, as medium 

and large sizes are quite well represented in the latter category.  

Size (mm) Length  Width  

Max 39 34 

Min 10 13 

Mean 21 25 

Std. deviation 9,85 9,72 

Sample variation 96,97 94,57 

Table 8.58 – Dimensional statistics of the last visible extractions of basalt cores from Unit II 

Although cores are covered with patina and concretion, and it remains difficult to 

understand the phases and series of exploitation, all have multipolar centripetal 

patterning of extractions running along all or almost all the exploitation ridge, with 

profound extractions occupying 3C or 4C of the core surface (Figure 8.67). The 

intervening ridge between both faces is almost perfectly symmetrical and continuous. 

The Levallois method was used in the organisation of extractions in all three cores. 

One core (Figure 8.67c) has a further one generation retouch along one of its lateral 

edges which is direct, denticulated and profound, convex in delineation, made at simple 

angles and occupying one quadrant of the artefact surface. The patina of the retouched 

area is the same as all other parts of the artefact indicating, perhaps, that retouch 

followed immediately or shortly after the piece had been exploited as a core, which did 

not allow to the formation of different a patina between retouched and unretouched 

areas. Thus, in this case, it is difficult to consider possible reuse or recycling. 
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Figure 8.67 – Unit II bifacial Levallois cores of altered basalt (G49 – 37-unII – 2010(a); G50-

unII-2008 (b); G49-28-unII-2010 (c) the core with further right lateral retouch). 

 

Knapping products: Flakes, broken flakes & flake fragments. There are 62 knapping 

products forming 63.92% of the Unit II basalt assemblage (Table 8.55). Twenty-seven 

are unbroken unretouched flakes, the remaining are broken flakes (n = 20) and flake 

fragments (n = 15). Fractures on most pieces are mainly post-depositional although a 

few result from technological processes. Most unbroken flakes (n = 12) are medium in 

size but small pieces are also well represented (n = 7). There are few very small (n = 3) 

and large pieces (n = 4) and only one piece exceeds 100 mm in size (Table 8.60 & 

Figure 8.68). Ten pieces show elongation or laminar tendencies, and one unbroken flake 

is carenated. 
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Most broken flakes and flake fragments are small and very small while a few are 

medium in size (Table 8.60). Some broken samples show clear elongation tendencies.  

 

Unbroken unretouched flake Unbroken retouched flake 

Size (mm) L W Th. L W Th. 

Max 135 58 21 73 64 25 

Min 16 17 3 40 32 7 

Mean 51 36 9 60 43 10,5 

Std. deviation 24,74 8,96 4,45 11,08 11,28 5,45 

Sample variation 612,16 80,31 19,79 122,79 127,33 29,72 

Unretouched broken flake/flake fragment Fragment of retouched flake 

Max 61 42 16 74 46 22 

Min 11 9 3 40 21 7 

Mean 31 27 7 45 33 11 

Std. deviation 13,08 9,04 2,87 12,25 7,81 4,81 

Sample variation 171,21 81,71 8,22 150,14 60,95 23,14 

Table 8.60 – Dimensional statistics of Unit II basalt knapping products and retouched flakes 

 

Figure 8.68 - Scatter plot showing the relationship between length and width of Unit II 

unbroken unretouched flakes in comparison with unbroken basalt retouched flakes 

 

Morpho-technical characteristics 

Striking platforms of unbroken flakes and broken flakes retaining platforms, are 

predominantly non-cortical and prepared. Almost 96% are non-cortical with a few fully 
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cortical platforms (Table 8.61). Flat platforms are most common (97.87%) and on one 

piece the platform is missing (removed) (Table 8.61).  

 

  Corticality N % Type N % 

 

nco 45 95,74 flat 46 97,87 

Unretouched flake co 2 4,26 rem 1 2,13 

 
Total 47 100 Total 47 100 

 
Corticality N % Type N % 

Retouched flake nco 13 86,66 flat 13 86,66 

 

co(nco) 1 6,67 sup 1 6,67 

 

co 1 6,67 Indet. 1 6,67 

  Total 15 100 Total 1 100 

Table 8.61 – Platform type and cortex of Unit II basalt knapping products 

The mean dimensions of percussion platforms on unbroken and broken flakes is 18 x 7 

mm, although there are some larger platforms, which found mainly on medium and a 

few large pieces (Table 8.62).  

Unretouched flake Retouched flake 

Size (mm) L W L W 

Max 41 15 63 26 

Min 8 2 8 6 

Mean 18 7 26 9 

Std. deviation 8,12 3,68 15,86 5,24 

Sample variation 65,94 13,54 251,42 27,41 

Table 8.62 – Dimensional statistics of platform of basalt knapping products in Unit II 

 

Prepared bifaceted and multifaceted platforms form nearly 73% of this assemblage. 

There are a few less prepared unifaceted platforms and a few completely unworked 

cortical platforms (Table 8.63). Bifaceted and multifaceted platforms are found mostly 

on Levallois flakes although most unifaceted platforms are on Levallois flakes too. All 

platform types are found on both elongated and non-elongated pieces. Platform type 

could not be determined on seven knapping products due to heavy alteration and partial 

breakages. 
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Unretouched flake Retouched flake 

 
Facets N % Facets N % 

nf 2 4,26 nf 1 6,67 

uf 4 8,51 uf 3 20 

bf 15 31,91 bf 4 26,67 

mf 19 40,43 mf 2 13,33 

indet 7 14,89 indet 5 33,33 

Total 47 100 Total 15 100 

Table 8.63 – Platform preparation types on basalt knapping products (Legend: nf = non-faceted, 

uf = unifaceted, bf = bifaceted, mf = multifaceted, indet = indeterminate) 

 

Platforms are predominantly trapezoidal and sinuous, but there are also triangular, 

polygonal, at times oval and rhomboidal morphologies and convex, uniangular, straight, 

and more rarely concave delineations (Table 8.64). 

  Unretouched flake     Retouched flake         

Shape N % Delineation N % 

   
Delineation N % 

trapezoidal 25 53,19 sinuous 18 38,3 Shape N % sinuous 5 33,33 

triangular 7 14,89 convex 9 19,15 trapezoidal 6 40 straight 2 13,33 

polygonal 4 8,51 uniangular 8 17,02 triangular 3 20 convex 2 13,33 

oval 2 4,26 straight 4 8,51 oval 2 13,33 uniangular 2 13,33 

rhomboidal 2 4,26 concave 1 2,13 polygonal 1 6,67 concave 1 6,67 

jndet 7 14,89 indet 7 14,89 indet 3 20 indet 3 20 

Total 47 100 Total 47 100 Total 15 100 Total 15 100 

Table 8.64 – Platform morphology and delineation of basalt knapping products 

 

Most knapping products have marked bulbs although diffuse bulbs are also well 

represented (Table 8.65). There is no evident connection between bulb type, platform 

characteristics and resulting product as platforms of all types, sizes and morphologies 

coincide with both bulb types. However, as in case of flint artefacts, there is certain 

relationship between bulb type and elongation index, as most elongated samples or 

samples with laminar tendencies have diffuse bulbs more often than marked bulbs. The 

ventral face on 36.17 % of samples is straight, followed by pieces that are concave, a 

few sinuous and twisted (Table 8.65). No evident relationship exists between the 

delineation of the ventral face and the resulting product. 
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Unretouched flake Retouched flake 

Type of bulb N % N % 

Marked 27 57,45 5 33,33 

Diffuse 20 42,55 10 66,67 

Total 47 100 15 100 

Delineation N % Retouched flake 

straight 17 36,17 7 46,67 

concave 7 14,89 5 33,33 

sinuous 5 10,64 2 13,33 

twisted 2 4,26  --  -- 

indet 16 34,04 1 6,67 

Total 47 100 15 100 

Table 8.65 – Ventral face characteristics of basalt artefacts of Unit II 

 

The dorsal face of 82.26% of basalt flakes is non cortical but there are some pieces with 

partial cortex distributed over the lateral or distal and proximal ends, and a few that are 

fully or almost fully cortical (Table 8.66). 

Flakes with four, five and more than six dorsal negatives are well represented and form 

almost 63% of the assemblage (Table 8.66). Flakes with one, two and three dorsal 

removals are present too but in smaller numbers (Table 8.66). Dorsal scars are most 

commonly distributed longitudinally followed by orthogonal and radial distribution 

patterns. Dorsal scars on most elongated or laminar flakes are longitudinal too (Figure 

8.69). 

Unretouched flkaes 

    
Corticality N % 

   
nco 51 82,26 Retouched flakes 

 
nco (co) 6 9,68 Corticality N % 

co (nco) 4 6,45 nco 15 78,94 

co 1 1,61 nco (co) 2 10,53 

Total 62 100 co(nco) 2 10,53 

No. of dorsal 

negatives  N % Total 19 100 

One 2 7,41 
No. of dorsal 

negatives  N % 

Two 3 11,11 One 2 10,53 

Three 4 14,81 Three 2 10,53 

Four 7 25,93 Four 2 10,53 

Five 5 18,52 Five 5 26,31 

Six or more 5 18,52 Six or more 2 10,53 

Indet 1 3,7 Indet 6 31,57 

Total 27 100 Total 19 100 

Table 8.66 – Cortex and number of dorsal negatives of Unit II basalt knapping products 
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The dorsal face characteristics of knapping products form four groups according to 

possible methods of exploitation. The first group includes pieces that are the product of 

unipolar longitudinal exploitation (15 pieces); Most are the result of Levallois 

exploitation and include some Levallois elongated flakes and Levallois points or 

pseudo-points (Figure 8.69). These tend to have three or four dorsal longitudinal scars 

on their dorsal face, straight or concave ventral faces, with prepared bifaceted or 

multifaceted flat platforms and a semi-abrupt or abrupt angle of exploitation. The flakes 

are mainly trapezoidal and more rarely triangular (Table 8.67). 

 

Figure 8.69 – Unit II basalt knapping products: (a j & k) Levallois flakes with orthogonal 

distribution of dorsal removals; b – g) Levallois flakes with longitudinal distribution of dorsal 

removals, h) Levallois flake with centripetal distribution of dorsal removals, i) Levallois flake 

with opposed disposition of dorsal removals; l) knapping waste resulting from multipolar 

centripetal, bipolar orthogonal and unipolar longitudinal phases of exploitation. d & g) Levallois 

points; d, g & h) Levallois flakes containing the core edge.  
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Bipolar orthogonal and multipolar centripetal exploitation are equally represented (4 

pieces each). These are mainly classic Levallois flakes (and more rarely elongated 

Levallois flakes), with mainly four, five and more than six orthogonally and radially 

distributed dorsal removals, with bifaceted and multifaceted flat platforms, and with 

ventral faces that are mainly concave and sinuous, and more rarely straight and twisted 

(Figure 8.68). These flakes are mainly trapezoidal, and less often also oval and 

polygonal (Table 8.67). 

Three flakes result from opposed bipolar exploitation (Figure 8.69). These have 

bifaceted platforms, straight and sinuous ventral faces, four or more than six dorsal 

negatives and are mainly trapezoidal. 

Unretouched flake   Retouched flake   

Exploitation N % Exploitation N % 

Unipolar longitudinal 15 55,56 Bipolar orthogonal 5 26,32 

Bipolar orthogonal 4 14,81 Multipolar centripetal 4 21,05 

Multipolar centripetal 4 14,81 Unipolar longitudinal 3 15,79 

Bipolar opposite 3 11,11 Indeterminate 7 36,84 

Indeterminate 1 3,7 Total 19 100 

Total 27 100 Morphology N % 

Morphology N % Trapezoidal 5 26,32 

Trapezoidal 19 70,37 Polygonal 5 26,32 

Triangular 5 18,52 Triangular 2 10,53 

Oval 2 7,41 Oval 1 5,26 

Polygonal 1 3,7 Indeterminate 6 31,57 

Total 27 100 Total 19 100 

Table 8.67 – Methods of knapping and morphology of Unit II basalt knapping products 

 

It is important to mention that, as there are five débordant flakes in the Unit II basalt 

assemblage (Figure 8.69 b, d, e, g, h & i). In general these are medium and large, with 

relatively big platforms, marked bulbs and they were probably detached with some 

force. 

There are no refits evident in this assemblage. The heavy chemical alteration of most 

artefacts makes the study of refitting quite difficult. However, there are rare pieces 

whose technological, morphological and, when not very altered, raw material 

characteristics share similarities with each other and they may originate from the same 

nodule, although no direct refits have been determined yet. No conjoins were found 
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either, although the number of fragmented samples resulting from post-depositional 

processes is high. 

Retouched flakes: There are 19 retouched artefacts, which is almost 20% of Unit II 

basalt assemblage. Most (n = 12) are unbroken while others are broken and fragmented 

(i.e. retouch is on broken flakes or flake fragments) (Table 8.68). As in other cases, 

fragmented or broken retouched artefacts are mainly the result of post-depositional 

processes (mainly trampling). As in case of flint retouched artefacts, there seems to be 

intentional selection mainly of medium and large blanks, although four small flakes 

were also retouched (Table 8.56 & Figure 8.65). Included among retouched flakes were 

three elongated and three carenated pieces.  

Technologically, there are some slight differences between retouched and unretouched 

flakes. As with unretouched flakes, here too, non-cortical, flat platforms which are 

mainly bifaceted, multifaceted and unifaceted dominate. The platform cannot be 

determined on a number of pieces because they were highly altered. Platforms are most 

often trapezoidal and to a lesser degree triangular and oval, mainly sinuous in 

delineation (as with unretouched flakes), but also straight, convex and uniangular in 

equal numbers (Tables 8.63 & 8.64). Platform dimensions, with a mean of 26 x 9 mm, 

are slightly bigger than those of unretouched flakes. 

In contrast to unretouched artefacts, most retouched flakes have diffuse bulbs, but 

marked bulbs are also evident. Of the three elongated flakes, the bulbs are diffuse on 

two and marked on one. Delineation of the ventral face is the same among unretouched 

and retouched basalt artefacts: straight, concave and sinuous with the only difference 

being the lack of twisted types among retouched flakes (Table 8.65). 

Most retouched flakes are non-cortical, and more rarely partially cortical. As with 

unretouched flakes, there are more flakes showing more than four dorsal negatives, with 

some evidence of pieces with one, two and three removals. In contrast to unretouched 

flakes, more retouched artefacts result from bipolar orthogonal and multipolar 

centripetal exploitation, and there is some evidence of unipolar exploitation. Given the 

high incidence of alteration and breakage, there are a number of artefacts on which the 

pattern of dorsal removals cannot be determined (Tables 8.66 & 8.67). The Levallois 

component is high and almost 84% of retouched flakes are Levallois. 

In most cases retouch affects one lateral (often the right) although retouch of both 

laterals is also common, and one piece has retouch on its proximal end (Table 8.68). 
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Retouch is mainly unifacial (almost 95%) and on a few samples it is bifacial alternate 

and alternating. 

   
Retouch location N % 

Blank type N % Left lateral 5 26,32 

Unbroken flake 12 63,16 Right lateral 7 36,84 

Broken flake 3 15,79 Both laterals 6 31,58 

Flake fragment 4 21,05 Proximal end 1 5,26 

Total 19 100 Total 19 100 

Table 8.68 – Blanks selected for retouch and location of retouch in the Unit II basalt 

assemblage 

 

Retouch is primarily (almost 90%) direct but there are a few examples with alternate 

and alternating retouch (Table 8.69 & Figure 8.70). Denticulated and continuous 

retouch are equally represented (7 samples each) although there is good evidence of 

notched retouch (Figure 8.70). For most samples (n = 12) retouch is profound with 

respect to the edge, although there is evidence of some marginal and very profound 

retouch (Table 8.69).  In contrast, most samples are marginal with respect to the face 

followed by deep and sometimes by very deep retouch (Table 8.69). 

Continuity N % Profundity (edge) N % Depth (face) N % Direction N % 

continuous 7 36,84 marginal 5 26,32 marginal 13 68,42 direct 17 89,47 

denticulate 7 36,84 profound 12 63,16 deep 5 26,31 alternate 1 5,26 

notch 5 26,32 v. profound 2 10,53 v. deep 1 5,26 alternating 1 5,26 

Total 19 100 Total 19 100 Total 19 100 Total 19 100 

Table 8.69 – Direction, profundity, depth and continuity of Unit II basalt retouched artefacts 

 

Retouch usually covers < 1/8 of the surface, but there are a number of pieces on which 

it occupies one and two quadrants (Table 8.70). Retouch angle is usually simple and 

semi-abrupt, and more rarely abrupt, varying between 35 to 80º. Retouch delineation 

tends to be straight or convex, but it can be concave, sinuous and uniangular (Table 

8.70). 

      
Delineation N % 

      

straight 6 31,58 

Perimeter  N % Angle N % convex 5 26,31 

NC 10 52,63 A 2 10,53 concave 3 15,79 

1C 3 15,79 SA 9 47,37 sinuous 3 15,79 

2C 6 31,58 S 8 42,1 uniangular 2 10,53 

Total 19 100 Total 19 100 Total 19 100 

Table 8.70 – Perimeter, angle and delineation of retouch of Unit II retouched basalt artefacts 
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Typologically, most artefacts (n = 7) are denticulates (D23) followed by side-scrapers 

(R21) and notches (D21) (Figure 8.70). Two pieces are marginal points (P11) (Figure 

8.70 i & j). As previously mentioned, the Levallois component among the retouched 

artefacts is well evidenced and there are also some elongated and carenated samples 

(Table 8.71).  

 

Typology N % 

Denticulate 7 36,84 

Side-scraper 5 26,32 

Notch 5 26,32 

Point 2 10,53 

Total 19 100 

Levallois 16 84,21 

Elongated 3 15,79 

Carenated 3 15,79 

Table 8.71 - Typological description of retouched basalt flakes from Unit II 
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Figure 8.70 – Unit II retouched basalt flakes: a – c - denticulates (denticulate retouch on 

carenated flake (a), denticulated Levallois point (b), denticulated simple flake (c)); d – f - side-

scrapers (Levallois elongated flakes with continuous retouch along one (e) or both laterals (d & 

f));  g, h & k – notches (carenated notch (g), notch on Levallois flake (h & k)); i & j – simple 

points on Levallois blanks. 

 

Undiagnostic fragments: There are five undiagnostic basalt fragments, varying in size 

between 20 to 27 mm. All have signs (e.g. some indeterminate ridges) of having been 

part of a lithic artefact at some point. Although currently they do not show clear 

technological indicators, their presence in the site is definitely anthropic in origin.   
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Summary: Operative chain of basalt artefacts in Unit II 

The basalt assemblage is one of the best represented in the Unit II lithic assemblage. It 

is composed mainly of knapping products (unbroken unretouched and broken flakes, 

flake fragments) and retouched flakes, some cores and natural bases, and in smaller 

numbers small debris and undiagnostic fragments. Unbroken flakes are most commonly 

of medium sizes with also large and small pieces, and a few very small and very large 

pieces. 

Most natural bases are big and show clear evidence of use. One has slight modification 

on one end forming a dihedral and potentially more comfortable edge to use for some 

specific, but unidentified purposes. 

All cores are the result of nodule exploitation (there are no flake cores or cores on 

angular fragments). Cores are medium-sized, predetermined and generally partially 

cortical. They are at their final stages of exploitation, nodule exhaustion being the main 

reason for discard. The knapping organisation of all cores is bifacial hierarchized with 

clearly defined knapping and preparation faces. Distribution of the last visible 

extractions is mainly centripetal resulting from multipolar centripetal/Levallois 

production. These extractions are of mostly small dimensions occupying almost all the 

core surface.   

Unbroken flakes dominate the knapping products followed by broken flakes and flake 

fragments. Fractures of most broken flakes and flake fragments seem to be the result of 

trampling although there are some technological fractures too. The unbroken and broken 

flakes include elongated and carenated pieces.  

 

Most flakes and broken flakes with platforms have non-cortical, prepared flat platforms, 

mostly small, bifaceted or multifaceted, and mainly trapezoidal or triangular, and 

sinuous, convex or straight. Marked bulbs dominate slightly but diffuse bulbs are well 

represented too, especially on retouched blanks. Both bulb types are found on artefacts 

of all dimensions, with all types and size of platform, although elongated samples seem   

more often to have diffuse rather than marked bulbs. The ventral face of artefacts is 

predominantly straight or concave, although some are sinuous and twisted. Most 

knapping products are non-cortical with a few showing partial cortex. In general, 
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samples have more than four negatives of previous removals resulting from unipolar 

longitudinal, bipolar orthogonal and multipolar centripetal Levallois exploitation. Most 

knapping products are trapezoidal, polygonal and triangular horizontal in morphology. 

There are some débordant flakes too. No refits or conjoins were found in this 

assemblage although the characteristics of some artefacts suggest they may result from 

the same nodule. 

 

Retouched basalt artefacts are well represented. Blanks tend to be unbroken flakes but 

also include broken and fragmented flakes. Flakes selected for retouch are bigger than 

unretouched flakes and include some elongated and carenated flakes, but 

technologically they have nearly the same characteristics as unretouched flakes (apart 

from slightly different platform and ventral face features) with a clear dominance of 

Levallois flakes. 

 

Retouch usually includes one, but often also both laterals of the blank, is mainly 

unifacial (sometimes also bifacial alternate and alternating), direct, denticulated but 

often continuous and notched. It is profound with respect to the edge, usually marginal 

to the face (with some evidence of marginal and deep retouch) and mainly of one 

generation (more rarely stepped). Retouch is straight and concave, but can be convex, 

sinuous and uniangular at a simple or semi-abrupt, and less often abrupt, angle, 

occupying C, 2C sometimes 1C of sample surface. 

 

Typologically denticulates dominate, but side-scrapers and notches are well represented 

and there are a few points. The heavy alteration of most basalt artefacts prevents 

recognition of possible reuse or recycling; however, the study of pieces that are little 

altered showed no signs of reuse or recycling. 

  

In summary, in comparison to other Unit II assemblages, the basalt lithic assemblage 

has the most complete representation of the operative chain, although important 

components (e.g. cores, debris) are poorly represented or absent (e.g. no refits). The 

dominance of knapping products, their evident predetermined character and their lack of 

compatibility in size with cores indicate that most flakes entered this area of the cave as 

ready-made tools, although some may have been subjected to further small reworking or 
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retouching at the site as suggested by the presence of some debris. The presence of 

manuports and some hammerstones supports this hypothesis, although some large 

hammerstones with clear signs of use may have been used not only for technological 

purposes but for other activities such as breaking bones. This hypothesis is supported by 

evidence of percussion marks on some bones (Fernádez-Jalvo et al. 2010, Marín-

Monfort et al. in press). Technologically, knapping products and the cores clearly 

indicate Levallois exploitation although the general dimensions of cores and their final 

extractions are smaller than knapping products. However, the introduction of these 

cores to the cave interior at their final stages of exploitation may have been related to 

the hominin aim to further modify them (as occurred with one core) and make 

maximum use of these artefacts.   

 

8.6.4. Operative chain of limestone artefacts 

There are 18 limestone pieces in Unit II. They are mainly unbroken unretouched flakes, 

flake fragments, undiagnostic fragments and one retouched flake (Table 8.72 & Figure 

8.72). There are no cores or natural bases. Breaks on flake fragments are commonly at 

the proximal end in combination with some lateral or distal end breaks. 

Category N % 

Unretouched flake 5 27,78 

Retouched flake 1 5,56 

Flake fragment 5 27,78 

Fragment 7 38,88 

Total 18 100 

Levallois flake (BPB-s & FPB-s 

included) 
4 

40 

 

Total 4 22,22 

Table 8.72 – Structural categories of limestone in Unit II lithic assemblage 

The five unbroken artefacts include very small, small, medium and large pieces, the 

biggest being more than 80 mm and the smallest 20 mm (Table 8.73). Two unbroken 

flakes are elongated with clear laminar tendencies (Figure 8.71). 
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Size (mm) Length Width Thickness 

Max 83 49 25 

Min 20 23 5 

Mean 49 29 14 

Std. deviation 23,31 12,17 7,5 

Sample variation 543,3 148 56,3 

Table 8.73 - Dimensional statistics of Unit II limestone unbroken artefacts 

 
Figure 8.71 – Scatter plot showing the relationship between length and width of Unit II 

limestone artefacts 

 

Knapping products: Flakes, broken flakes & flake fragments. Technologically, 

unbroken flakes have non-cortical, flat platforms which are mainly unifaceted with one 

multifaceted type. Platforms are trapezoidal and triangular, straight or concave, and 

sinuous in delineation (Table 8.74). Mean dimensions are 19 x 7 mm. 

            
Delineation N % 

     

  Facets N % Shape N % straight 2 40 

Corticality N % Type N % uf 4 80 trp 3 60 concave 2 40 

nco 5 100 flat 5 100 mf 1 20 trg 2 40 sinuous 1 20 

Total 5 100 Total 5 100 Total 5 100 Total 5 100 Total 5 100 

Table 8.74 – Platform characteristics of Unit II limestone artefacts 

There are slightly more (n=3) diffuse bulbs than marked bulbs. Ventral faces are 

straight, sinuous or concave (Table 8.75). As there are few pieces it is difficult to make 

any reliable connection between platform type and ventral face characteristics. One 

elongated piece has diffuse bulb and straight ventral face and the other has a marked 

bulb and sinuous ventral face. 
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Delineation N % 

Type of bulb N % straight 2 40 

Diffuse 3 60 sinuous 2 40 

Marked 2 40 concave 1 20 

Total 5 100 Total 5 100 

Table 8.75 – Ventral face characteristics of Unit II limestone knapping products 

The unbroken flakes and flakes fragments are mostly (n= 6) non-cortical, although one 

piece is fully cortical while cortex is dominant on another piece (Table 8.76). Cortex 

usually includes one lateral but when it is dominant and total it occupies almost all or 

the entire dorsal surface. Unbroken flakes have mainly two or more than six dorsal 

negatives, and one has three which are generally unipolar longitudinal (Figure 8.72 b, c, 

& d), bipolar orthogonal (n=1) (Figure 8.72e) and multipolar centripetal (n=1) (Figure 

8.72a) Levallois. These are trapezoidal oval or triangular (Table 8.76). 

Corticality N % 

         
nco 6 60 No. of dorsal negatives  N % Exploitation N % Morphology N % 

nco (co) 2 20 Two 2 40 ul 3 60 trapezoidal 2 40 

co (nco) 1 10 Three 1 20 mc 1 20 oval 2 40 

co 1 10 Six or more 2 40 borth 1 20 triangular 1 20 

Total 10 100 Total 5 100 Total 5 100 Total 5 100 

Table 8.76 – Dorsal face characteristics of Unit II limestone knapping products 

Some unbroken limestone flakes preserve the entire lateral core edge (i.e. débordant 

flakes) allowing some details of knapping organisation to be seen which is difficult to 

understand for the limestone pieces because there are no cores (Figure 8.72a). 
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Figure 8.72 – Retouched and unretouched silicified and non-silicified limestone flakes in Unit 

II: a) multipolar centripetal débordant Levallois flake; b – d) unipolar longitudinal flakes: (b) 

simple flake; (c) Levallois blade; (d) Levallois flake; e) bipolar orthogonal elongated Levallois 

flake; f) small knapping flake of silicified limestone; g) fragment of retouched flake of silicified 

limestone. 

Retouched flakes: There is only one fragment of a retouched flake in this assemblage 

(Figure 8.72g). It is a broken flake with a distal end break and is < 25 mm. 

Technologically, it has a lineal bifaceted, uniangular platform, a diffuse bulb and is non-

cortical. 

Retouch is on the left lateral, is unifacial, direct and continuous of one generation, 

convex, at simple angle and occupying < 1/8 of the surface. Typologically it is a 

marginal side-scraper (R11) (Figure 8.72). 

Undiagnostic fragments: There are seven undiagnostic fragments which is a large 

number taking into account the total number of artefacts (18) in this assemblage. These 

are mainly small and medium in size, most are technologically indeterminate and show 

chemical and mechanical alterations, although some have some ridges or some 

negatives indicating that at some point they were parts of structural categories. 

However, although mostly indeterminate, their presence at the site is probably 
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anthropogenic in origin as the limestone is different to the limestone originating in the 

cave.  

In summary, although limestone is locally available, the limestone assemblage is quite 

small in comparison to the other assemblages in this unit and it is composed solely of 

knapping products, with no cores, refits and small debris (apart from one sample that 

may be characterised as possible debris). Nevertheless, the few flakes preserve the 

general Levallois tendency of artefacts in this unit, although there are some simple 

limestone artefacts. Two pieces have Levallois blade characteristics. Given that there is 

only one retouched piece, it is not possible to speak about the technological and 

typological tendencies in this assemblage and their relationship with other retouched 

artefacts of this unit. Although the undiagnostic fragments are mainly technologically 

indeterminate, their general characteristics suggest they may have been introduced to 

the site by the inhabitants of the cave. 

8.6.5. Operative chain of obsidian artefacts 

There are 14 obsidian artefacts forming 1.35% of the Unit II lithic assemblage. These 

are mainly retouched flakes, flake fragments, some fragments and one unretouched 

flake (Table 8.77). The Levallois component is well evidenced with almost 43% of the 

samples being Levallois. 

Category N % 

Unretouched flake 1 7,14 

Retouched flake 5 35,71 

Flake fragment 4 28,57 

Fragment 4 28,57 

Total 14 100 

Levallois flake (BPB-s & 

FPB-s included) 
2 

40 

Levallois retouched flake 4 100 

Total 6 42,86 

Table 8.77 – Structural categories of lithic artefacts of obsidian in Unit II 

Knapping products: Flakes, broken flakes & flake fragments and retouched flake: The 

only entire untretouched flake (Figure 8.73d) has non-cortical, flat, unifaceted, 

triangular and straight platform. The platform of retouched flakes are non-cortical, 

multifaceted and bifaceted, oval and polygonal, sinuous and uniangular (Table 8.78).  
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  Facets N % Shape N % Delineation N % 

  Corticality N % Type N % bf 1 33,3 ov 2 66,67 sinuous 2 66,7 

Retouched 

flakes nco 3 100 flat 3 100 mf 2 66,7 plg 1 33,33 uniangular 1 33,3 

  Total 3 100 Total 3 100 Total 3 100 Total 1 100 Total 1 100 

Unretouched 

flake nco 1 100 flat 1 100 uf 1 100 trg 1 100 straight 1 100 

  Total 1 100 Total 1 100 Total 1 100 Total 1 100 Total 1 100 

Table 8.78 – Platform characteristics of Unit II retouched and unretouched obsidian flakes 

The unretouched flake has a diffuse bulb and a sinuous ventral face. Both marked and 

diffuse bulbs and straight and sinuous ventral face delineation are evident on retouched 

flakes. The only elongated sample has a multifaceted platform, marked bulb and straight 

ventral face (Table 8.79). 

  Type of bulb N % Delineation N % 

Unretouched flake Diffuse 1 100 sinuous 1 100 

  Total 1 100 Total 1 100 

 

Marked 2 66,67 straight 2 66,7 

Retouched flake Diffuse 1 33,33 sinuous 1 33,3 

  Total 3 100 Total 3 100 

Table 8.79 – Ventral face characteristics of Unit II obsidian artefacts 

Both retouched and unretouched flakes are non-cortical. The unretouched flake has five 

dorsal flake scars, and retouched flakes have two and three scars. These are mainly 

longitudinal and orthogonal resulting from unipolar longitudinal and bipolar orthogonal 

Levallois exploitation (Table 8.80). The pieces are triangular, trapezoidal or horizontal. 

  Corticality N % 

No. of dorsal 

negatives  N % Exploitation N % Morphology N % 

Unretouched 

flkaes nco 1 100 Five 1 100 ul 1 100 triangular 1 100 

  Total 1 100 Total 1 100 Total 1 100 Total 1 100 

 
Corticality N % Two 1 33,3 borth 2 66,67 triangular 2 66,7 

Retouched 

flakes nco 5 1 Three 2 66,7 ul 1 33,33 trapezoidal 1 33,3 

  Total 5 100 Total 3 100 Total 3 100 Total 3 100 

Table 8.80 – Dorsal face characteristics of Unit II obsidian artefacts 

Three retouched artefacts are on unbroken flakes and one is on a flake fragment (Table 

8.81), although the proximal end breaks of the unbroken flake probably occurred after 

retouch. Retouch generally affects both laterals and one piece has retouch on one lateral; 

it is unifacial on four pieces and bifacial on one.  
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Blank type N % Retouch location N % Faciality N % 

Unbroken flake 3 60 Left lateral 1 20 Unifacial 4 80 

Flake fragment 2 40 Both laterals 4 80 Bifacial 1 20 

Total 5 100 Total 5 100 Total 5 100 

Table 8.81 – Blank type, retouch location and faciality of Unit II retouched obsidian artefacts 

Retouch is mainly direct (bifacial in one case), continuous and denticulated, usually 

profound with respect to the edge, deep or very deep with regard to the face. It is of one 

generation (although one piece has stepped retouch), convex, sinuous or straight and at 

simple or semi-abrupt angles (Tables 8.82 & 8.83).  

Angle N % 

Profundity 

(edge) N % 

Depth 

(face) N % Direction N % Continuity N % 

S 3 60 profound 4 80 deep 4 80 direct 4 80 continuous 3 60 

SA 2 40 marginal 1 20 v. deep 1 20 bifacial 1 20 denticulate 2 40 

Total 5 100 Total 5 100 Total 5 100 Total 5 100 Total 5 100 

Table 8.82 – Retouch angle, profundity, depth, direction and continuity of retouch of Unit II 

retouched obsidian artefacts  

Perimeter  N % 

   
NC 1 20 Delineation N % 

1C 1 20 convex 2 40 

2C 1 20 sinuous 2 40 

3C 2 40 straight 1 20 

Total 5 100 Total 5 100 

Table 8.83 – Perimeter and delineation of retouch of Unit II retouched obsidian artefacts  

Typologically these are simple profound and denticulated profound points (P21 and 

D24) and a profound side-scraper (R21). The Levallois component is well evidenced 

(Table 8.84 & Figure 8.73). 

Typology N % 

Simple point 2 40 

Denticulated point 2 40 

Side-scraper 1 20 

Total 5 100 

Levallois 4 80 

Elongated 1 20 

Table 8.84 – Typological distribution of Unit II retouched obsidian artefacts 
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Figure 8.73 – Unit II obsidian artefacts: a) denticulated point; b) denticulated side-scraper; c) 

side-scraper with retouch along both laterals; d) unbroken unretouched flake; e) unretouched 

flake fragment; f) fragment of retouched flake. 

Undiagnostic fragments: There are four technologically undiagnostic obsidian 

fragments, all very small not exceeding 15 mm. All seem to be broken fragments of 

flakes (caused most likely by post-depositional processes), although they do not show 

any clear technological signs. However, the presence of even such small fragments in 

this area of the cave is very important as obsidian is probably the only raw material 

which comes from distant sources and its appearance in the site can only be of anthropic 

origin. 

In summary, in this small obsidian assemblage there is a complete absence of cores, 

debris and refitting indicating that obsidian artefacts arrived at the cave as ready-made 

tools and that no obsidian exploitation or knapping took place in this area of the cave. 

Most obsidian artefacts are carefully worked with prepared platforms and dorsal 

removals indicating the use of the Levallois technique to obtain some artefacts. Most 

obsidian artefacts have intense, lineal or stepped retouch occupying a large area of the 

artefact surface, which suggests intense exploitation of raw materials originating from 

distant sources.  
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8.6.6. Operative chain of artefacts made of other raw materials 

In this group are lithic artefacts of jasper (n = 8) (Figure 8.75), sandstone (n = 6) (Figure 

8.76), andesite (n = 4) (Figure 8.78 b & c), chalcedony (n = 3) (Figure 8.77 a & b), 

agate (Figure 8.77c) and gabbro (one piece each) (Figure 8.78a) totalling together 23 

pieces and forming 2.22% of Unit II lithic assemblage. 

These artefacts are predominantly knapping products (unretouched flakes, flake 

fragments and broken flakes), some retouched flakes and undiagnostic fragments, and 

one natural base (Table 8.85). The Levallois component is well represented forming 

nearly 48% of this assemblage. 

Category N % 

Natural base 1 4,35 

Unretouched flake 5 21,74 

Retouched flake 5 21,74 

Broken flake 3 13,04 

Flake fragment 5 21,74 

Fragment 4 17,39 

Total 23 100 

Levallois flake (BPB-s & 

FPB-s included) 

6 

 

46,15 

 

Levallois retouched flake 5 100 

Total 11 47,83 

Table 8.85 – Representation of structural categories in the lithic assemblage of other lithologies 

in Unit II 

These pieces are primarily of small and medium sizes with a few very small pieces 

(Table 8.86 & figure 8.74). There are no elongated and carenated artefacts in this 

assemblage although some broken flakes or fragments of retouched flakes show 

elongation tendencies. 
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Unbroken unretouched flake   Unbroken retouched flake 

Size L W Th. L W Th. 

Max 66 42 11 46 38 13 

Min 6 9 1 39 34 9 

Mean 50 34 8 42,5 36 11 

Std. deviation 23,34 12,79 3,81 4,95 2,83 2,83 

Sample variation 544,7 163,5 14,5 24,5 8 8 

Unretouched broken flake/flake fragment Fragment of retouched flake 

Max 51 37 10 72 51 13 

Min 15 13 3 45 22 6 

Mean 28 19 5,5 59 43 7 

Std. deviation 10,8 9,62 2,07 13,5 14,98 3,79 

Sample variation 116,57 92,55 4,29 182,3 224,3 14,33 

Table 8.86 – Dimensional statistics of artefacts of other rocks in Unit II 

 

Figure 8.74 – Scatter plot showing the relationship between length and width of artefacts of 

other rocks in Unit II: a) relationship according to raw materials; b) relationship according 

structural categories 

Natural bases: There is one sandstone natural base with a partial transversal break. It is 

105x68x35 mm and 290g.  Although affected by chemical alteration, it is possible to 

see clear marks on its unbroken end which together with the transversal break are the 

result of percussion actions.  

Knapping products: Flakes, broken flakes & flake fragments. As in all assemblages of 

this unit, knapping products are the most abundant structural category totalling almost 

57% of the assemblage. Broken artefacts (flake fragments and broken flakes) are 

particularly common, although unbroken flakes are also well represented. 
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Morpho-technical characteristics 

Platforms on all unbroken unretouched flakes and broken flakes with a platform (n = 8) 

are non-cortical and flat with mean dimensions of 19 x 7 mm. These platforms are 

mainly bifaceted and multifaceted and some are unifaceted. Most are trapezoidal and 

triangular and convex, sinuous or uniangular, although there are some platforms which 

are polygonal and straight (Table 8.87). The chemical alteration of one artefact 

prevented analysis of platform characteristics.  

       
Delineation N % 

  Facets N % Shape N % straight 1 12,5 

 

uf 1 12,5 trp 3 37,5 uniangular 2 25 

 

bf 4 50 trg 3 37,5 sinuous 2 25 

Unretouched flake mf 2 25 plg 1 12,5 convex 2 25 

 

indet 1 12,5 jndet 1 12,5 indet 1 12,5 

 
Total 8 100 Total 8 100 Total 8 100 

  Facets N % trp 1 25 Delineation N % 

 

bf 1 25 trg 1 25 sinuous 1 25 

Retouched flake mf 2 50 plg 1 25 convex 2 50 

 

indet 1 25 indet 1 25 indet 1 25 

  Total 4 100 Total 4 100 Total 4 100 

Table 8.87 – Platform characteristics of artefacts of other rocks in Unit II (Legend: uf = 

unifaceted, bf = bifaceted, mf = multifaceted; trp = trapezoidal, trg = triangular, plg = 

polygonal, indet = indeterminate) 

Diffuse and marked bulbs are equally represented, most ventral faces are straight and 

one is sinuous (Table 8.88).  

Unretouched flake Delineation N % Retouched flake 

   
Type of bulb N % straight 5 62,5 Type of bulb N % Delineation N % 

Diffuse 4 50 sinuous 1 12,5 Diffuse 2 50 concave 3 75 

Marked 4 50 indet 2 25 Marked 2 50 sinuous 1 25 

Total 8 100 Total 8 100 Total 4 100 Total 4 100 

Table 8.88 – Ventral face characteristics of Unit II lithic artefacts of other rocks in Unit II 

These artefacts are mostly non-cortical and more rarely show dominant cortex. They 

tend to have three and more than six dorsal negatives distributed longitudinally and 

orthogonally resulting mainly from unipolar longitudinal and bipolar orthogonal 

(mainly Levallois) reduction. Morphologically, most unbroken flakes are trapezoidal 

and triangular and one is oval (Table 8.89). 
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Unretouched 

flakes   
No. of dorsal 

negatives  N % 

   
Morphology N % 

Corticality N % Three 2 40 Exploitation N % trapezoidal 2 40 

nco 12 

 

Five 1 20 ul 2 40 triangular 2 40 

co (nco) 1 

 

Six or more 2 40 borth 3 60 oval 1 20 

Total 13   Total 5 100 Total 5 100 Total 5 100 

Retouched flakes Two 1 25 ul 1 25 trapezoidal 2 50 

Corticality N % Five 2 50 borth 2 50 polygonal 1 25 

nco 4 100 Six or more 1 25 mc 1 25 circular 1 25 

Total 4 100 Total 4 100 Total 4 100 Total 4 100 

Table 8.89 – Dorsal face characteristics of artefacts of other rocks in Unit II 

Retouched flakes: There are five retouched flakes (Table 8.85). Retouching is on 

unbroken and broken flakes in jasper, sandstone and agate. 

As in the case of unbroken flakes, the unbroken blanks selected for retouch are small 

and medium sizes. Broken retouched flakes are bigger than, unretouched broken flakes 

and flake fragments. Two broken retouched flakes show elongation tendencies (Table 

8.86).   

Technologically, there is not much difference between unretouched and retouched 

flakes; the latter also have non-cortical and mainly flat, bifaceted and multifaceted 

platforms, which are triangular, trapezoidal, at times polygonal, and convex or sinuous 

(Table 8.87). However, retouched flake platforms are slightly bigger (22 x 7mm) than 

those of unretouched flakes. Retouched artefacts are non-cortical, and have five, more 

than six, and or two dorsal negatives, which are orthogonal, longitudinal and centripetal, 

resulting from bipolar orthogonal, unipolar longitudinal and multipolar centripetal 

Levallois exploitation (Table 8.89). Most retouched pieces are unifacial, with retouch 

affecting one or both laterals, and in one case the distal end. There is also evidence of 

some bifacial alternate retouch (Table 8.90). 

Blank type N % Retouch location N % 

   
Unbroken flake 2 40 Left lateral 3 60 Faciality N % 

Broken flake 2 40 Both laterals 1 20 Unifacial 3 60 

Flake fragment 1 20 Distal end 1 20 Bifacial 2 40 

Total 5 100 Total 5 100 Total 5 100 

Table 8.90 – Blank type, retouch location and faciality of retouched artefacts of other rocks in 

Unit II 
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Retouch is mostly continuous, direct, at times also alternate, profound with respect to 

the edge and marginal (more rarely deep and very deep) with respect to the face (Table 

8.91). 

         
Depth (face) N % 

      
Direction N % marginal 3 60 

Continuity N % Profundity (edge) N % direct 3 60 deep 1 20 

continuous 5 100 profound 5 100 alterne 2 40 v. deep 1 20 

Total 5 100 Total 5 100 Total 5 100 Total 5 100 

Table 8.91 – Continuity, profundity, depth and direction of retouch of artefacts of other rocks in 

Unit II 

Retouch is mainly one generation (more rarely also stepped), convex, but at times also 

straight, concave and sinuous made at semi-abrupt and simple, sometimes semi-flat 

angles and occupies mainly one quadrant, but at times two or less than one quadrant of 

the surface (Table 8.92). 

     

  Delineation N % 

Perimeter  N % Angle N % straight 1 20 

NC 1 20 SA 2 40 convex 2 40 

1C 3 60 S 2 40 concave 1 20 

2C 1 20 SF 1 20 sinuous 1 20 

Total 5 100 Total 5 100 Total 5 100 

Table 8.92 – Perimeter, angle and delineation of retouch of artefacts of other rocks in Unit II 

Typologically, profound side-scrapers (R21) dominate, and there is one simple 

profound point (P21) and one end-scraper (G11) (Table 8.93). 

Typology N % 

Side-scraper 3 60 

Point 1 20 

End-scraper 1 20 

Total 5 100 

Levallois 5 100 

Table 8.93 – Typological description of retouched artefacts of other rocks in Unit II 

In summary, the group of other rocks is small and includes artefacts made from six 

different raw materials. Consequently, description and comparison of specific features is 

somewhat nonsensical, as morphological differences can derive more from the type of 

raw material than from knapping strategies. Obviously, the operative chain is very 

incomplete with clear dominance of knapping products, absence of cores and refits, and 
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with a very poor representation of debris. However, the one hammerstone shows clear 

evidences (marks, breakages) of use. Kapping products and retouched flakes are 

technologically and typologically predetermined, with careful preparation using in most 

cases the Levallois knapping method.  

 

Figure 8.75 – Unit II unretouched and retouched flakes of jasper: a & b) unretouched Levallois 

flakes; c) side-scraper with bifacial continuous retouch; d) end-scraper on Levallois flake  

 

Figure 8.76 – Unit II Sandstone natural base, unretouched and retouched flakes: a) broken 

natural base with percussion marks; b) Levallois flake with lateral retouch – side-scraper; c) 

Levallois flake with lateral retouch – notch; d) unretouched Levallois flake.  
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Figure 8.77 – Unit II chalcedony and agate retouched and unretouched flakes: a) chalcedony 

Levallois flake with lateral retouch, a side-scraper; b) chalcedony broken unretouched flake; c) 

elongated Levallois flake with alternate retouch, a simple profound point. 

 

Figure 8.78 – Unit II andesite and gabbro knapping products: a) gabbro  unretouched flake 

fragment, dorsal (left) and ventral (right) faces; b) porphyritic andesite unretouched flake 

fragment; c) andesite broken flake. 

 

8.6.7. Summary and discussion of Unit II techno-typological analysis results 

The Unit II lithic artefacts form 86.24% of whole lithic assemblage of Azokh Cave. 

Most artefacts are of chert, flint and basalt. There are also artefacts of limestone and 
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obsidian, and in smaller amounts other rocks (jasper, sandstone, chalcedony, andesite, 

agate and gabbro).  

Although the most represented raw material is chert, in terms of the operative chain, 

predetermination of artefacts, knapping strategies and quality, chert pieces are less 

developed than those of all other rocks, in particular flint and basalt. The very 

fragmented (i.e. dominance of fragmented flakes and undiagnostic fragments) character 

of chert artefacts, together with the presence of some cores, flakes and retouched 

artefacts makes it impossible to be totally sure about the technological origin of some of 

these artefacts. Moreover, as there were many chert fragments with possible percussion 

points or indeterminate ridges they were included in the assemblage which further 

emphasized the fragmented character of the chert operative chain. 

The flint and basalt lithic assemblages are well represented too, but in contrast to the  

chert assemblage, they are clearly defined and organised, although the operative chain is 

fairly incomplete, represented mainly by knapping products and a few cores. The basalt 

operative chain is perhaps the most complete of this unit as it is represented by natural 

bases (i.e. manuports and hammerstones), with a few cores and knapping waste and is 

dominated by knapping products and retouched artefacts. 

There are not many artefacts in the other assemblages (limestone, obsidian, sandstone, 

jasper etc.) and the operative chain is incomplete. However, most artefacts are 

predetermined and ready-made tools, but there are no cores.   

In general terms, flake fragments and undiagnostic fragments are the most represented 

in this unit, but unbroken unretouched flakes, retouched flakes and broken flakes are 

also present. There are a few natural bases and cores.  

In all raw materials artefacts are mainly medium and small in size, although there are 

some big and very big pieces (particularly flint and basalt) and some very small 

knapping waste too. The percentage of elongated flakes is high (almost 30% of 

unbroken retouched and unretouched flakes, particularly among flint and basalt 

artefacts), although this is not reflected in cores (Figure 8.79). Carenated pieces are also 

evident, especially of basalt and chert assemblages. 
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Figure 8.79 – Scatter plot showing the relationship between length and width of all Unit II 

artefacts of all raw materials. The lineal graph (bottom) shows elongation and carenation 

tendencies of unbroken retouched and unretouched artefacts.  
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Operative chain: Natural bases  

Natural bases are primarily basalt with one in sandstone. This makes sense, taking into 

consideration the abundance of basalt pebbles and cobbles in the nearby Ishkhanaget 

River Valley (See details in chapter 7) and their good metric and morphological 

characteristics for both exploitation and use as hammerstones. The rounded, and at 

times, polished character of these natural bases further supports the hypothesis that they 

originated from the river valley. 

Although almost all natural bases are patinated and have concretions caused by 

chemical alteration, which hinders their detailed study and analysis of any potential 

evidence of use, most have marks of percussion and breaks most likely caused during 

knapping or other actions, for example breaking bones. Percussion marks on some 

bones of this unit also support this hypothesis. One natural base has some partial non-

systematic shaping at one end, aimed, possibly to obtain distal convexity and dihedral 

shape to make it more practical for some specific actions (e.g. scraping, chopping). 

Operative chain: Cores  

The few cores form 1.6% of Unit II lithic assemblage. These are mainly flint and basalt, 

and one chert. The main characteristics of Unit II cores are as follows: 

 Most cores result from nodule exploitation, although a few flint flakes were 

exploited.  

 Cores of mainly medium and small, but some flint and chert cores are larger in 

size. One core is slightly elongated. The general morphology, dimensions, 

cortex characteristics of cores indicate that the original nodules were not 

excessively large (perhaps around 15 – 20 cm).  

 Preservation of partial cortex is present on almost all cores. The rounded and 

patinated character of cortex indicates possible catchment of original nodules 

from secondary sources of the Ishkhanaget River valley.  

 Core organisation is mainly bifacial hierarchized (only one non-hiearchized), 

and more rarely trifacial and unifacial non-hierarchized. 



                                                                                                                                                Studies Undertaken 

329 

 

 Negatives of final extractions are often small, and sometimes medium in size, 

which generally does not correspond well with the knapping products whose 

morphology (mainly trapezoidal and triangular) and dimensions are different. 

 The distribution of final extractions is primarily centripetal, at times orthogonal 

and opposed. 

 Most cores were abandoned at their final stages of exploitation when the 

complete nodule was fully exhausted; a few were abandoned due to poor raw 

material (e.g. chert core). This suggests maximum use and exploitation of 

especially good quality raw materials (e.g. homogenous and smooth texture, 

clear conchoidal fracture, without impurities etc.).  

 A few exhausted cores were further modified by denticulated or continuous 

retouch. While modification was clearly produced after exploitation of the core 

(i.e. retouch is superimposed on the negatives of previous extractions), chemical 

and mechanical alterations affecting these pieces make it impossible to securely 

suggest possible recycling.  

Three different operative schemes were distinguished from the cores in this unit. All 

three may be completely independent of each other or may have some relationship 

within the operative chain (possible in two cases). 

The first and the most represented operative scheme shows clear Levallois attributes; 13 

out of 17 cores (76.47%) have exploitation sequences typical of this operative scheme 

(Figure 8.80). Core characteristics in this group included: 

- Two surfaces (one more convex than the other), in which one acted as a 

preparation and the other as flaking face 

- One of the surfaces (the flaking surface) is clearly hierarchized 

- Lateral and distal convexity of the cores surface allowing the removal of  

predetermined products 

- Parallel or sub-parallel intersection planes between both surfaces of the core 

- Percussion marks, clearly visible on cores suggest hard hammer knapping. 

All these characteristics, defined by various authors (among others Boëda 1990, 1993, 

Inizan et al 1999, Mourre 2003, Terrades 2003 etc.), describe the Levallois knapping 

method, which fully coincides with the Unit II core characteristics, whose last 
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extractions result mainly from the Levallois recurrent, and at times Levallois 

preferential knapping method (Figure 8.80). While this is not always consistent with the 

characteristics of knapping products (see below) both cores and flakes show clear 

attributes of Levallois exploitation. 

 

Figure 8.80 – Unit II cores, organisation of exploitation: a) Levallois preferential; b) Levallois 

recurrent 

The second operative scheme, more rarely documented in this unit, shows 

characteristics which are typical, of the discoid knapping method (Figure 8.81). The 

morphology of the only possible discoid core has the following characteristics: 

- Two convex and asymmetric surfaces on which were produced secant 

extractions with respect to the exploitation plane. 

- The flaking surfaces show no hierarchization. Although one face is more 

exploited than the other, the role of exploitation and preparation surfaces varies 

together with variation of facial orientation of exploitation. 

- Control of the knapping surface enables removal of predetermined products. 

- Use of hard hammer for knapping.  

These characteristics were defined as typical attributes of discoid cores. However, as 

suggested by several authors (Boëda 1993, Inizan et al 1999, Vaquero 2003) almost all 

(apart from those cases where the nodule naturally has the necessary characteristics) 

Levallois cores at the very beginning of the exploitation process are knapped using the 

discoidal method until the nodule has the morphology needed for Levallois production. 
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Although the only discoid core of this unit was abandoned at quite an early stage of 

exploitation (due to poor raw material quality) the organisation of its last visible 

extractions are clearly discoidal in character; however, the general characteristics of the 

Unit II assemblage (cores, knapping products), dominance of the Levallois operative 

scheme and absence of products resulting from discoidal knapping potentially indicates 

that this core finally would probably have  been exploited using a Levallois scheme. 

 

Figure 8.81 – Unit II cores, organisation of exploitation: bifacial non-hierarchized discoid 

Finally, the third operative scheme registered in this unit is represented by three cores. 

This scheme does not show any clear development either of cores or knapping products. 

However the last visible extraction phases of these few cores are clearly different from 

the Levallois and discoid exploitation schemes described above (Figure 8.82). The 

characteristics of these cores are as follows: 

- Presence of more than two exploitation/preparation faces, where none of the 

faces is hierarchized. 

- Orthogonal (more rarely opposed) distribution of percussion platforms and, 

therefore orthogonal organisation of extractions. Sometimes one faces acts as a 

lateral platform enabling correction of orthogonal extractions from the flaking 

face. 

- Extractions made at simple to semi-abrupt and abrupt angles. 

- Use mainly of hard hammer but there may be some evidence of soft hammer 

use. 

It is difficult at this stage to see any relationship between these cores and the Levallois 

cores of this unit; with the current organisation of final extractions and morphology of 

cores, it is impossible to know whether these were initially exploited as Levallois or 
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discoid cores which at their very final stages of exploitation an orthogonal method was 

used to maximise nodule exploitation. The only clear evidence for now is that the final 

extractions of these cores are the result of an orthogonal operative scheme and that a 

few Unit II artefacts may have resulted from this knapping method, although there are 

no refits to confirm this interpretation.  

 

Figure 8.82 - Unit II cores, organisation of exploitation: trifacial non-hierarchized orthogonal 

In general terms, cores indicate the presence of clearly organised operative schemes 

with clearly defined aims and methodologies. The small size of most cores and further 

retouch of some, indicate maximum exploitation and use of good quality raw materials 

which do not originate in the immediate vicinity of the cave.  

Operative chain: knapping products 

Knapping products (whole unretouched flakes, broken flakes and flake fragments) 

dominate the Unit II lithic assemblage, forming more than 45% of it. Many artefacts 

have different (e.g. proximal, distal, lateral or various) fractures. These are of different 

origins: 

1. Post-depositional alteration and trampling: In this assemblage most fractures 

seem to result from trampling in particular, which causes proximal, distal and 

lateral fractures which are mainly concave but also straight and sinuous. 

Fractures occur primarily at the thinnest parts of the piece and mainly develop in 

direction from ventral to dorsal but sometimes from dorsal to ventral (see details 

in the chapter 10). 

2. Knapping accidents: These are not very common, and are unintentional fractures 

that occurred during flaking or retouching processes. Among these are “Siret” 
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type fractures (i.e. the breakage of the flake along its technological axis dividing 

the sample into two different parts both usually containing part of the platform 

and bulb). More rarely represented are hinged flakes (i.e. removal which has 

normal fracture plane on its proximal end, but suddenly curves and intersects the 

distal end of the flake resulting in the formation of rounded or step-fractured 

distal end, and logically the flake is shorter than was initially planned). 

In case of the Unit II assemblage, when the degree of post-depositional alteration is so 

high, sometimes it can be difficult to distinguish and mark the limits between fractures 

and alterations caused by post-depositional and technological processes unless these 

have clear attributes that classify alteration as one or other type. However, detailed 

analysis shows that in case of Azokh Cave lithic assemblages, and of Unit II lithic 

assemblage in particular post-depositional alterations played quite a significant role. 

Unbroken flakes are usually medium and small in size but there are also some large 

flakes and small knapping waste and debris present. Very large flakes are rare. The 

elongation tendency of knapping products is quite high with clear evidence of true 

blades and blade-like pieces. 

The technological characteristics of Unit II knapping products are as follows: 

 Use of mainly non-cortical, flat and well prepared bifaceted and multifaceted 

platforms, primarily trapezoidal and triangular, but also oval and polygonal, and 

sinuous, straight and uniangualar (Figure 8.83). Some have clear “chapeu de 

gendarme” or “wing-like” morphology.  Less-well prepared unifaceted and more 

rarely non-faceted platforms are present too. Some platforms have been removed 

most likely by the force of percussion.  

 Dominance of artefacts with diffuse bulbs (53.53%) and ventral faces that are 

straight and concave, but sometimes sinuous and twisted. Artefacts with marked 

bulbs are well evidenced too (Figure 8.84). Elongated products with diffuse 

bulbs are more abundant than those with marked bulbs. 

 Artefacts are mostly non-cortical and usually have more than three negatives of 

previous removals, which are mostly longitudinal, orthogonal and radial creating 

mainly trapezoidal and polygonal transversal sections. The horizontal 
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morphology of most artefacts is trapezoidal, but can also be triangular, 

polygonal and oval (Figure 8.85). 

These characteristics indicate the use of different methods of Levallois debitage (Bordes 

1961, Boëda 1994, Inizan et al. 1999) which are as follows: 

1. Unipolar Levallois method: Artefacts produced by this knapping method usually 

have small striking platforms, often diffuse but also marked bulbs, a ventral face 

that is commonly straight and a semi-abrupt and abrupt flaking angle. Negatives 

of previous removals clearly follow a single direction and artefacts tend to be 

elongated. 

2.  Bipolar Levallois method: These are flakes with medium and small bifaceted or 

multifaceted striking platforms, with diffuse and marked bulbs, and mainly 

straight and concave ventral faces. Negatives on the dorsal face originate mostly 

from two orthogonal but also opposed platforms. Some Levallois blades in this 

unit were obtained using this method. 

3. Centripetal Levallois method: These are flakes of all sizes, generally not 

elongated, often with bifaceted and multifaceted but sometimes unifaceted 

platforms. Flakes are medium and small, sometimes large in size. Dorsal 

removals originate from various striking platforms distributed over the artefact 

surface, always maintaining the same knapping plane. These removals converge 

in the centre of dorsal surface.  

4. Levallois point: This method is little represented in this assemblage; however, 

pieces resulting from this method show two or three longitudinally distributed 

dorsal removals, predetermined triangular morphology and pointed distal end. 

Some pieces, especially basalt and flint preserve the edge of the core along one of their 

lateral or proximal sides (i.e. they are débordant flakes) but still demonstrate one of the 

Levallois exploitation methods mentioned above.  

Unfortunately, the absence of refits makes it impossible to confidently identify use of 

recurrent (i.e. multiple flakes produced from the same knapping surface) or preferential 

(i.e. knapping surface is prepared for the extraction of one preferential flake) variables 

of Levallois knapping; however the organisation of dorsal removals most often seem to 
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indicate recurrent with some preferential Levallois knapping and this is perhaps the only 

point when knapping products are consistent with the cores of this unit. 

Knapping waste and debris, predominantly flint and basalt, are present in this 

assemblage. Characteristics (e.g. presence of platform, clearly defined ventral and 

dorsal faces, at times also some dorsal removals) of knapping waste provide evidence 

for the organisation of some specific activities (e.g. knapping or retouching) at the site 

and in this unit. Fractured, shapeless fragments or debris, which make it impossible to 

identify or reconstruct the original object, seem to result from both technological and 

post-depositional processes. 

Although no refits of any raw material were found in this unit, three conjoins with clear, 

clean straight fractures that caused artefacts to break into two parts highlights the role of 

mechanical alteration and, in particular, trampling in this assemblage. The conjoined 

samples originated from relatively short horizontal and vertical distances, although one 

shows a 2 m horizontal and 30 cm vertical displacement.   

Operative chain: retouched artefacts 

The blanks of almost all raw materials selected for retouching are often bigger than 

unretouched flakes. However, both groups are almost always consistent in technological 

terms. Levallois flakes dominate with clear evidence of prepared platforms, organised 

dorsal removals resulting in the clearly evident predetermined character of these blanks. 

The main characteristics of retouch in this assemblage are as follows (Figure 8.86): 

 Retouch mostly of one but often also both laterals, and more rarely on distal and 

proximal ends. 

 Retouch is usually unifacial direct and less often bifacial and alternate. 

 Dominance of continuous retouch but denticulation and notching are well 

represented. 

 Dominance of profound retouch occupying usually one but often two or less 

than one quadrant of the artefact surface. Retouch on obsidian pieces is invasive 

and occupies almost the entire surface. 

 Retouch delineation is usually straight and convex, but also sinuous and 

concave. It is rarely uniangular. 
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 Retouch is usually at semi-abrupt and simple angles but it can be abrupt and 

semi-flat. 

 Retouch is mostly one generation but there is some evidence of two generation 

retouch (i.e. stepped retouch). 

 Typologically, profound side-scrapers dominate (almost 43%), followed by 

denticulates and notches. Simple and denticulated points, end-scrapers, and an 

abrupt scraper are present too. 

Because of chemical alteration affecting this assemblage, it is difficult to see possible 

evidence of artefact reuse or recycling, although some (e.g. flint and basalt cores 

retouched after exploitation) potentially can be recycled artefacts.  

8.6.8. Conclusions: Unit II operative chain 

Summarising the characteristics of Unit II lithic assemblages the following points can 

be made: 

1. Abundance of artefacts mostly on chert, flint and basalt, and in smaller 

quantities limestone, obsidian and other rocks. 

2. Operative chains based primarily on knapping products (e.g. flakes, flake 

fragments and broken flakes) and more rarely natural bases, cores, knapping 

waste and debris. 

3. Presence of natural bases, mainly basalt but also one sandstone, most having 

clear signs of use as hammerstones. 

4. Dominance of bifacial hierarchized cores with clear evidence of Levallois 

exploitation. A few cores of bipolar orthogonal and opposed bipolar 

exploitation. Almost all cores are predetermined and at their final stages of 

exploitation. 

5. Dominance of Levallois predetermined knapping products many of which are 

elongated and some being Levallois blades. Levallois points are more rarely 

present. 

6. Among the retouched artefacts, dominance of side-scrapers and a good 

representation of denticulates and notches. Some points and end-scrapers. 

7. Presence of some small knapping waste and debris 
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These characteristics indicate that almost all artefacts entered this area of Unit II as 

ready-made tools, most of a clearly predetermined character. There may have been 

some in-situ knapping and retouching suggested by the presence of some knapping 

waste, but the total absence of refits, almost incompatibility of cores and knapping 

products by raw material, dimensions, morphologies etc. indicates that the main 

exploitation of nodules took place elsewhere, perhaps near raw material sources, at the 

entrance to the cave, or somewhere else. 

 

Figure 8.83 – Platform characteristics of Unit II lithic artefacts in relation to raw material used 
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Figure 8.84 – Ventral face characteristics of Unit II lithic artefacts in relation to raw material 

used  

 

Figure 8.85 – Dorsal face characteristics of Unit II lithic artefacts in relation to raw materials 

used 
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Figure 8.86 – Characteristics of Unit II retouched artefacts in relation to raw materials used 
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8.7. Results of the techno-typological analysis of Unit I lithic assemblage 

The Unit I lithic artefacts are from an area which was completely covered by ancient 

and modern animal burrows completely mixing artefacts of different periods (from 

Mousterian to the present) and different cultures. Therefore, the results presented here 

will not be included in the final discussion and interpretation of the Azokh Cave lithic 

assemblages. 

This assemblage is composed of 25 artefacts forming 2.42% of whole lithic assemblage 

of Azokh cave. The artefacts are mainly in chert and flint (together 21 pieces) and in 

much lesser amounts also basalt, limestone, obsidian and sandstone. Flake fragments 

dominate (48%) the structural categories, followed by some unbroken and broken 

flakes, a few fragments, a natural base and a core fragment (Table 8.94). 

 

 

 

 

 

Table 8.94 - Distribution of Unit I lithic artefacts based on raw material and structural 

categories (“others” includes one basalt natural base, one limestone broken flake, one obsidian 

unretouched flake and one sandstone flake fragment) 

Most pieces are of small and medium sizes, but there are also some very small flake 

fragments and undiagnostic fragments (Figure 8.87). 

 

Figure 8.87 – Scatter plot showing the relationship between length and width of Unit I 

artefacts: a) by raw materials; b) by structural categories 

Category chert % flint % others % Total % 

Manuport  --  --  --  -- 1 25 1 4 

Core 1 9,09  --  --  --  -- 1 4 

Unretouched flake  --  -- 3 30  1 25 4 16 

Broken flake   --  -- 2 20 1 25 3 12 

Flake fragment 6 54,55 5 50  1 25 12 48 

Fragment 4 36,36  --  --  --  -- 4 16 

Total 11 100 10 100 4 100 25 100 
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8.7.1. Operative chain of chert artefacts 

There are 11 chert pieces which form 44% of Unit I lithic assemblage. These are mainly 

flake fragments and undiagnostic fragments, but there is also a core fragment (Table 

8.94). These are mainly small and very small. The core fragment is the only artefact of 

medium size (Figure 8.87). 

Core: The core fragment 55x44x34 mm. It is partially cortical and results from nodule 

exploitation. Because it is broken, it is difficult to say much about the organisation of its 

last extractions and exploitation stages; however it seems to result from bifacial non-

hierarchized knapping and the distribution of some fragmented negatives suggest a 

centripetal organisation of its last removals. Accidental breakage and poor raw material 

may have caused it to be abandoned. 

Knapping products: Unretouched flakes, broken flakes and flake fragments. The 

knapping products consist of six flake fragments forming 24% of Unit I assemblage. 

These have various proximal, distal and lateral fractures. Knappig produces are mainly 

small and very small, although a medium-sized piece is present too (Figure 8.87). 

Technologically, because of breaks not much can be said except that all samples are 

non-cortical and generally have more than two dorsal negatives. 

Undiagnostic fragments: There are four very small and small undiagnostic fragments. 

As in all other units, the fragments have some characteristics (e.g. ridges, percussion 

points) which may result from technological or knapping processes. 

In summary, the chert assemblage of Unit 1 is very fragmented and incomplete. It is 

composed mainly of flake fragments and some undiagnostic fragments which do not 

provide any information about the technological organisation of the assemblage. The 

only core is fragmented and adds no specific details on the techno-typological 

characterisation of this assemblage.  

 8.7.2. Operative chain of flint artefacts 

There are 10 flint pieces forming 40% of the Unit I assemblage (Figure 8.88 a – e). 

These are mainly flake fragments (n = 5) followed by some unbroken and broken flakes. 

There are no cores, natural bases, retouched flakes and undiagnostic fragments. 
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Knapping products: Unretouched flakes, broken flakes & flake fragments. Unbroken 

flakes, broken flakes and flake fragments are primarily within small and medium size 

ranges but there are a few very small flake fragments (Figure 8.87). One unbroken flake 

is slightly elongated. 

Platforms on unbroken flakes and broken flakes retaining a platform are flat, mostly 

multifaceted and sometimes bifaceted, oval and semi-oval and mainly sinuous, but also 

at times convex (Table 8.95). Mean platform dimensions are 13.5 x 5.5 mm. The 

platform on one piece is partially broken making it impossible to analyse its 

characteristics.  

     
  Facets N % Shape N % Delineation N % 

  

  

  

  mf 3 60 oval 3 60 sinuous 3 60 

Corticality N % Type N % bf 1 20 semi-oval 1 20 convex 1 20 

nco 5 100 flat 5 10 indet 1 19 indet 1 20 indet 1 20 

Total 5 100 Total 5 100 Total 5 100 Total 5 100 Total 5 100 

Table 8.95 – Platform characteristics of Unit I flint artefacts 

Most have diffuse bulbs, but one has a marked bulb, and ventral faces that are concave, 

sinuous and twisted (Table 8.96). The only elongated flint flake has a diffuse bulb and 

sinuous ventral face. 

   
Delineation N % 

   

concave 2 40 

Type of bulb N % sinuous 1 20 

Diffuse 4 80 twisted 1 20 

Marked 1 20 indet 1 20 

Total 5 100 Total 5 100 

Table 8.96 – Vnetral face characteristics of Unit I flint artefacts 

Most pieces are non-cortical, but one has partial cortex on its distal end. The three 

unbroken flakes have four and more than six dorsal negatives resulting from unipolar 

longitudinal (Figure 8.88 b, c, d) and multipolar centripetal (Figure 8.88 a & e) 

Levallois exploitation. Levallois attributes are evident among flake fragments and 

broken flakes. Unbroken flakes are triangular, trapezoidal and oval horizontal in shape 

(Table 8.97). 
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Morphology N % 

Corticality N % 

No. of dorsal 

negatives  N % Exploitation N % triangular 1 33,33 

nco 9 90 four 2 67 mc 2 66,7 trapezoidal 1 33,33 

nco(co) 1 10 six or more 1 33 ul 1 33,3 oval 1 33,33 

Total 10 100 Total 3 100 Total 1 100 Total 3 100 

Table 8.97 – Dorsal face characteristics of Unit I flint artefacts 

In summary, the operative chain of the Unit I flint assemblage is based on knapping 

products with no cores, retouched artefacts and knapping waste. Most knapping 

products have different fractures. Platform preparation and organisation of dorsal 

negatives on many unbroken and broken flakes (almost 70%) seem to indicate unipolar 

longitudinal and multipolar centripetal phases of Levallois exploitation. 

8.7.3. Operative chain of artefacts of other raw materials 

There are four pieces on other rocks forming 16% of the Unit I assemblage: one is a 

basalt manuport (Figure 8.88i), one is an unbroken obsidian flake (Figure 8.88f) one is a 

broken limestone flake and one is a sandstone flake fragment (Figure 8.88 g & h).  

These are medium and large, and the sandstone flake fragment is very small (Figure 

8.87). There are no elongated or carenated pieces among the knapping products. 

The basalt manuport is a small (55x23x11 mm), oval river pebble, with a very rounded 

and polished cortex. While there are no fractures which would provide information 

about its use, its size, morphology and condition would be ideal to use for retouching. 

One knapping product is unbroken, the other two have proximal and distal fractures 

resulting from PDSM alterations. The unbroken obsidian flake and the broken limestone 

flake have non-cortical flat platforms; as the broken limestone flake has a distal fracture 

and a partial platform, it was possible to analyse this piece only with regard to cortex 

and platform type. The unbroken obsidian flake has a bifaceted, trapezoidal platform. 

Both pieces have diffuse bulbs, straight or concave ventral faces, and are non-cortical. 

The unbroken flake has three dorsal negatives resulting from bipolar orthogonal 

Levallois exploitation. 
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In general terms, the artefacts of this assemblage are individual pieces, each on 

particular raw material and of particular structural category representing its own 

particular operative chain.  

 

Figure 8.88 – Unit I lithic artefacts: a-e) Levallois flint flakes; f) Levallois obsidian flake; g) 

Levallois sandstone flake; h) Limestone Levallois flake; i) basalt natural base (manuport). 

8.7.4. Summary and conclusions of Unit I techno-typological analysis results 

The Unit I lithic assemblage can be described as follows: 

1. Dominance of chert and flint artefacts and few artefacts of other raw materials 

(e.g. basalt, limestone, obsidian and sandstone). 

2. Operative chain based predominantly on knapping products (flake fragments, 

unbroken and broken flakes) with slight evidence of natural bases, cores, and 

knapping waste, and no retouched artefacts. 

3. The only natural base which has no marks or breaks is a small manuport. The 

only core is broken and shows bifacial non-hierarchized exploitation and 

negatives resulting probably from multipolar centripetal exploitation. 
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4. Among knapping products, predetermined pieces resulting from unipolar 

longitudinal, multipolar centripetal and bipolar orthogonal Levallois exploitation 

are well represented, although there are also many simple flakes and flake 

fragments. 

5. Absence of retouched artefacts and refits, very little knapping debris. 

In summary, the lithic assemblage from Unit I is based mainly on knapping products 

and is represented by a fragmented operative chain based on a few, often only one or 

two artefacts. The presence of Levallois artefacts is probably related to the disturbed 

nature of this unit, and these artefacts probably were originally from Unit II or in the 

contact area between Units II and I, although the Levallois method may have been used 

in some Unit I layers too. 
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Chapter 9. Functional studies  

9.1. Functional analysis methodology 

9.1.1. Methodological approach 

Distinctive wear traces which may relate to different processes can form on stone tools.  

Traces on the edges and surface of the artefact relating to use are called use-wear 

traces (Keeley 1980).  

Microwear analysis, functional analysis, use-wear study and traceology are the terms 

most commonly used to describe the study of wear traces on lithic implements (Levi 

Sala 1986, Odell 2004). While microwear, functional and use-wear analyses seem to be 

more specific and more related to wear traces caused by artefact use, traceology has 

wider meaning and refers to the study of all types of traces produced on the surface of 

the artefact through use or other processes. However, all terms are often equally used 

when analysing surface modifications produced during artefact use. 

Edge rounding, smoothing, polishing, formation of striations are considered to be the 

most evident use-wear traces formed during the use of tools for distinctive tasks 

(Hayden 1979, Kamminga 1979). The role of use-wear or functional analysis is to find 

and describe not only use-wear traces but also to reconstruct formation processes of 

these traces, and to evaluate the nature of the tasks carried out. 

The study of how and what lithic artefacts were used for by early hominins forms an 

important part of lithic studies. Many authors have addressed questions related to lithic 

function, use-wear development on different lithic artefacts, on artefacts of different raw 

materials, and also different types and ways of use (Semenov 1964, Hayden 1979, 

Kamminga 1979, Anderson-Gerfaud 1981, Odell 1981, Vaughan 1985, Hardy & Garufi 

1998, Ollé 2003, Rots & Williamson 2004, Lerner 2007, etc.). Much work has been 

done on description and development of methodologies for the study of use-wear 

features, starting from the use of standard binocular microscopes to more developed 

metallographic and optical microscopes and electronic microscopes for more specific 

and precise use-wear analysis (Keeley 1980, Vaughan 1985, Knutsson 1986, Levi Sala 

1986, Grace et al. 1989, Shea & Klenck 1993, Levi Sala 1996, Sala 1997, Ollé et al. 

1999; Márquez et al. 2001, Ollé & Vergès 2005, 2014, Borel et al. 2014). 
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Stone tool function was not a principal objective of this thesis. However, following one 

of the main subjects of this research, that is post-depositional alterations of the Azokh 

Cave lithic artefacts, a series of studies and experiments were undertaken related to the 

state of preservation of these artefacts and the feasibility of assessing function in this 

assemblage (i.e. function of some archaeological and experimental stone tools in order 

to determine indicators of use on any of the Azokh lithic artefacts and compare them 

with results obtained from experimental studies, especially those related to volcanic 

rocks, e.g. basalt). Obviously, once attained, the data will then be used to interpret 

behavioural and occupational patterns of the cave’s inhabitants in the past. 

9.1.2. Methodology of functional analysis of archaeological lithic artefacts  

For the functional study of archaeological lithics the best preserved (i.e. unaltered, 

without patina, thermal alteration, rounding, polishing or chemical weathering) pieces 

which showed fresh and unaltered edges were chosen. The state of artefacts (unbroken 

or broken) was not an important factor as use-wear features can be preserved on the 

edges of both unbroken and broken pieces.  

Fifty-two lithics (4.34% of whole lithic assemblage of Azokh) were selected for this 

study of which 40 were from Unit II, 10 from Unit V, two from Unit III. These were 

predominantly flint (n = 41), but with some basalt (n = 6), obsidian (n = 2) and other 

rocks (n = 2). Although chert artefacts dominated the studied assemblages of Azokh 

Cave, no chert samples were included as their morphological and physical 

characteristics were unsuitable for functional studies.  

Two main groups of artefacts were selected: unretouched flakes (including broken 

flakes and flake fragments) and retouched flakes (including retouched broken flakes and 

retouched flake fragments). More retouched than unretouched flakes were analysed (34 

and 18 pieces respectively). Among retouched flakes, side-scrapers were more common 

(n = 22), followed by points (n = 5), denticulate (n = 4), notches (n = 2) and a bec 

(Table 9.2). The smaller number of unretouched flakes was related to the presence of 

PDSM on many, making them unsuitable for functional analysis. Most unretouched 

flakes were from Unit II (n = 17) while retouched flakes were from all units (nine 

samples from Unit V, two from Unit III and 23 from Unit II). In both the retouched and 

unretouched flakes categories, Levallois flakes or blanks were more common, especially 

from Unit II, although some simple flakes, particularly among the samples selected 
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from Units V and III, were also studied. Other technological categories (e.g. 

undiagnostic fragments, cores, artefacts with thick and irregular edges) with 

characteristics making them unsuitable for this study were excluded. 

The metric data of studied pieces (Figure 9.1) indicates most artefacts are of small and 

medium sizes with some big, very big and very small pieces varying in size from 20 to 

104 mm.  

 

Figure 9.1 – Size plot of dimensions of artefacts selected for the functional study. Orange = 

flint, green = basalt, blue = obsidian, and yellow = other rocks.  

9.1.2.1. Cleaning and preparation of lithics for microscopic observation 

Selected lithics were first individually cleaned in a 2% solution of buffered phosphate-

free neutral soap (Derquim) bath using an ultrasound cleaning machine for 20 – 25 

minutes to remove any remaining sediment and possible modern residues (e.g. dust, 

finger grease from artefact manipulation etc.) from the surface of the piece. Some 

siliceous artefacts covered with hard concretion were cleaned using a 20% HCl solution. 

Before microscopic observation, artefacts were also cleaned in an industrial pure 

acetone (99.9%) or industrial pure alcohol bath (the latter especially before optical 

microscope observation) for two to five minutes to remove all recent handling residues. 

No metal pincers were used, as they can leave residues on the artefact surface and easily 

scratch it.  Where needed, plastic pincers were used and on an area that would not be 
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observed (e.g. cortical areas, edges with irregular breakages) in order not to leave any 

kind of residues on the areas under observation. 

9.1.2.2. Microscopic observation methodology 

Microscopic analysis was conducted combining both optical (ZEISS Axioscope A1 

optical light microscope (OLM) equipped with Differential Interference Contrast and 

Nomarski prisms – magnification ranging between 50x – 500x), and scanning electron 

microscopes (SEM JEOL 6400 and  FEI Quanta 600 ESEM, both with Secondary 

electron Everhart-Thornley (ETD) and Back-scattered electron (DualBSD) detectors). 

Magnification was up to 2500x.  

The optical microscope is a faster and, in some respects, more comfortable (e.g. fast and 

easy movement of artefacts, no need for gold or carbon cover of artefacts for 

observation, possibility to observe large pieces) method for the study of microwear; 

however, it does not have much depth of field or the possibility to work at high 

magnification or capacity to undertake microanalysis. The SEM provides all these 

characteristics along with better image resolution. However, there are also some 

inconveniences with the SEM such as the need for gold or carbon coating of artefacts 

for high vacuum observation, as the rocks themselves have little or no conductive 

properties. As a result, after observation the coated layers need to be removed using 

special solutions; in the present study only gold was used as a coating (an efficient way 

to study use-wear traces), and a nitro-hydrochlorid acid was used to remove the gold 

cover.  While this method is very useful and effective, it is not applicable for all rock 

types. The acid cleaning solution can destroy rocks containing calcium carbonate. In 

such cases the low vacuum observation feature of the SEM (FEI Quanta 600 equipment) 

can be used as it does not require gold coating, although it is not as efficient as the high 

vacuum observation for the study of use-wear traces, especially when these are poorly 

developed.  Another problem with the SEM is size limitations, as its small camera size 

cannot accommodate artefacts bigger than 10/15 cm. If the artefact is big then the 

possibility of moving over its surface is reduced, limiting the potential information of 

the whole piece. However, the SEM is a very effective method for the study of use-wear 

traces and its use combined with the optical microscope can be a very useful and 

efficient for use-wear (Borel et al. 2014, Ollé & Vergès 2014).  
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BALTEC SCD 004 equipment was used for gold coating. This is a sputter coating 

machine that covers the sample with a thin layer (20 nm in the current case) of 

conducting material, normally a metal such as gold (Au). The process is necessary to 

avoid charging the sample during high vacuum observation in the SEM.  The INCA 

Oxford Analytical Instruments (microanalysis suite issue 16 – INCA suite version 4.06) 

software for the SEM and Deltapix Insight 3.2.5 with extended focus system software 

for OLM were used for image capture processes, and manipulation of other functions 

(e.g. microanalysis, different analytical studies, measurements etc.) in the case of the 

SEM. The OLM used was a Zeiss Axio Scope A1 microscope with a set of four 

objectives (N-Achroplan 2.5x /0.07, EC epiplan 5x/0.13 HD, EC epiplan 10x/0.2 HD, 

LD epiplan 20x/0.4 HD DIC, LD epiplan 50x/0.5 HD DIC). Images were captured with 

5MP DeltaPix digital camera (Invenio 5SII model).  

Artefacts were first observed under the optical microscope using 50x, 100x and 200x 

magnifications (500x magnification was also used depending on rock type, e.g. if 

smooth enough and with no irregular surfaces). All possible use-wear and other traces 

were noted. Those samples that showed clear wear patterns on their edges which, 

because of their location and development, indicated possible use or any other 

interesting features, were taken for SEM observation. 

After cleaning and preparation, the samples were coated with a 20-nm-thick layer of 

gold, and connected with a narrow line of silver paint between the sample-bearing 

platform and sample surface in order to give more conductivity to the sample and to 

guarantee correct observation in high vacuum mode. Samples were normally placed 

horizontally on the SEM platform so that the whole surface could be seen (only one 

lithic piece or two or three very small pieces can be placed on the SEM platform at a 

time, otherwise observation and manipulation of artefacts is impossible) and the areas of 

interest were landmarked by numbers or small symbols to allow them to be easily found 

later when the microscope camera is closed and it is impossible to see the whole sample 

directly. A simple drawing or photo of the sample was made and marked with the same 

landmarks to aid tracking movements in the microscope and note the areas of interest 

and the characterisation of wear traces.  During observation, the SEM light voltage was 

15 or 20 kv and magnification ranged between 200x to 1500x (the best values for 

identification of use-wear traces). After observations all samples were cleaned and 

saved in their corresponding bags. 
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Based on the results of microscopic studies some experiments were designed related to 

the formation of use-wear traces on lithic artefacts and particularly on artefacts made of 

volcanic rocks. 

9.1.3. Methodology of functional experiments  

Diverse experiments related to the functional patterns of different experimental stone 

tools made of various sedimentary (e.g., chert and flint), metamorphic (quartzite in 

particular) rocks, as well as quartz, have been made (among many others, see for 

example, Tringham et al. 1974; Odell 1977; Toll 1978; Hayden 1979; Kamminga 1979; 

Keeley 1980; Vaughan 1985; Knutsson 1986; Sussman 1988; Grace 1989; González 

Urquijo & Ibáñez Estévez 1994; Clemente & Gibaja 2009). The types of alteration 

evident on these rocks after use with different actions (e.g., cutting, scraping, chopping, 

sawing) and on different materials (e.g., meat, wood, hide, bone) is well described. 

Although with some differences, most authors describe polish, edge rounding, 

striations, abrasions and edge damage as the most common use-wear features seen. 

However, similar experiments and comparisons of functional alterations have not been 

as well explored or developed for lithic artefacts on volcanic materials. Most 

commonly, obsidian has been used for use-wear experiments (Hurcombe 1992; Barton 

et al. 1998; Araho et al. 2002; Hong & Kononenko 2005; Kononenko 2007; Beyin 

2010; Kononenko 2011). A few authors have addressed functional and micro-wear 

analyses on basalt or basaltic rocks (Plisson 1982; Richards 1988; Deunert 1995; 

Rodríguez Rodríguez 1998; Clemente & Gibaja 2009) but little experimental work has 

been published.  

9.1.3.1. Preparation of experimental flakes  

Because of the limitations of the study and characterisation of use-wear alterations on 

basalt tools, as well as some types of alteration (possibly functional) seen on the 

archaeological basalt lithics of Azokh Cave, experiments  related to basalt use were 

designed. It is important to note that these experiments are at an initial stage and the 

results are thus preliminary. However observations noted so far will allow the 

continuation of ongoing studies and aid our understanding of basalt and of alterations 

observed on the archaeological material from Azokh Cave (Asryan et al. 2014a).  
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The aim of this preliminary study was: 1) to reproduce and characterise use-wear 

patterns from butchery and fresh hide scraping; 2) to assess possible coincidences 

among traces (functional and post-depositional) left on experimental tools; and 3) in 

terms of possibilities, compare the results with the Azokh Cave archaeological artefacts.  

The experiments were sequential in character, but not all have been completed yet, and 

some are ongoing. A limited number of experimental pieces were used in order to better 

control and study all artefacts and processes and to undertake macroscopic and 

microscopic analyses of each piece. The experimental pieces were studied at three 

different stages or times of use (explained fully below). The sequential character of 

these experiments is an important factor as it allows for observation and comparison of 

the same area or the same point of the flake at different stages or after different times of 

use, therefore enabling observation of all gradual changes that occur in the area of 

interest (Ollé & Vergès 2014). Experiments covered the sequential use of experimental, 

unretouched basalt flakes for two activities that would have been undertaken in 

prehistory: skinning and scraping of fresh hide. The time sequences monitored were: 

time 0 = unused piece, time 1 = 20 minutes of use, time 2 = 30 minutes of use, which 

together gave a total of 50 minutes of use. 

Fine-grained, homogenous, high quality olivine basalt cobbles were collected from 

fluvial deposits near Azokh Cave. One block (Ishbas1) was knapped by an expert 

knapper using direct percussion with a quartzite hammerstone. Flakes suitable for both 

functional experiments and ranging between 4.5 and 9 cm were used (Table 9.1).  

 

Experimental 

pieces Experiments   

Edge or surface 

involved Action 

Total time of 

experiment 

  time 1 time 2         

Ishbas1-MC1 deer skinning 

wild boar 

skinning 

distal end 

 

Longitudinal-

unidirectional 

50 min 

   

Ishbas1-HS1 

 

scraping of deer 

fresh hide 

scraping of wild 

boar fresh hide left lateral 

Transversal-

unidirectional 

 

50 min 

 

 Table 9.1– Experimental pieces and method of use in the experiments 

The experimental pieces were measured, photographed and cleaned individually, 

according to the cleaning procedures explained above for the use-wear study of 

archaeological pieces. Moulds were prepared using Provil Novo silicone (base and light 

pastes) and always included the edge or edges of interest and part of the dorsal or 

ventral ridges. Positives/casts of the moulds were prepared using a rigid polyurethane 
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resin Feropur PR-55 (Synthesia Española S.A). Casts provide an exact copy of the 

initial stage of experimental pieces to facilitate later comparison with the post-

experimental pieces (Figure 9.2). 

 
Figure 9.2 – Preparation and cleaning of experimental flakes: a) cleaning in an ultrasound 

cleaning machine; b) Preparation of moulds; c) Gold coated flake and landmarks ready for SEM 

observation  

 

9.1.3.2. The experiments  

The first stage of the use-wear experiments included skinning a deer (Cervus elaphus) 

and scraping fresh hide for 20 minutes. Deer butchery and hide scraping experiments 

were undertaken at the Boumort National Hunting reserve area (Lleida, Spain), where 

each spring 2-3 deer (Cervus elaphus), shot by forest rangers to control deer population, 

are offered to IPHES researchers for experimental or scientific purposes. In the second 

stage of the experiment, the same experimental pieces were used for 30 minutes to skin 

a wild boar (Sus scrofa) (hunted in the forests of Alcover, Tarragona, Spain) and 

afterwards to scrape its fresh hide.  

 

A left-handed archaeologist, experienced in butchery, used a flake (Ishbas1-MC1) to 

skin an adult deer of 60-65 kg (Figure 9.3a) for 20 minutes (630 strokes) using the 

flake's distal end (in particular the left side of the edge which has a convex profile and 

an edge angle of 15º) always with longitudinal-unidirectional movements and a high 

working angle (75-90⁰). During the process, although both dorsal and ventral faces were 

in contact with the skin and sometimes with the meat and bones (especially the leg 

area), the ventral face was in constant contact with all these areas. In time 2, the same 

piece was used to skin a wild boar (Figure 9.3b) for almost 30 minutes, once again 

using the distal end of the piece (and its left side in particular) in longitudinal-

unidirectional actions. After each experiment the piece was washed in clean water and 
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wrapped in soft tissue to avoid damage from extraneous sources during transportation to 

the laboratory. 

 

Figure 9.3 – Ishbas1-MC1 flake used for skinning: a) time 1 – deer skinning; b) time 2 – wild 

boar skinning. Dashed line on the edge indicates the most active area of edge used during the 

experiment. Arrow indicates direction of tool movement. The illustration below shows direction 

of movement and working angle. 

 

A second basalt flake (Ishbas1-HS1) was used in time 1 to scrape the fresh deer hide, 

which retained some meat and fat tissue (Figure 9.4a). The hide was placed hair-side 

down on the ground of the reserve area. The active edge of this piece was a straight left 

lateral, high angled (70-75⁰) edge. The hide was intensively scraped for 20 minutes (c. 

40 strokes per minute) by a right handed person using a unidirectional-transversal 

scraping action and a working angle of 75-80º. The left edge, in particular the portion 

closer to the proximal end, was in continuous contact with the hide. Scraping 

movements started from the ventral face of the left lateral edge and continued to the 

dorsal face of the same edge (negative motion).  

 

In time 2, the same flake was used to scrape the fresh hide of a wild boar for 30 minutes 

(Figure 9.4b). Once again the left lateral side of this piece was used by a right handed 

person with the same unidirectional-transversal movement.  
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Figure 9.4 – Ishbas1-HS1 flake used for scraping fresh hide: a) time 1 – scraping fresh deer 

hide; b) time 2 – scraping fresh wild boar hide. Dashed line on left lateral indicates the most 

active area of the edge. Arrow indicates direction of tool movement. The illustration below 

shows direction of movement and the working angle. 

 

Thus, the flakes and actions used in these two use-wear experiments were the same but 

with a change in animal and time between the first and second stages - deer in time 1 

(20 minutes) and wild boar in time 2 (30 minutes). The change of animal species relates 

solely to the animal available at the time the experiments were conducted. Both animals 

were similar in size. Time was increased to enhance the surface modifications obtained 

after the first stage of use. 

9.1.3.3. Post-experimental cleaning of samples and microscopic study 

In the laboratory all experimental pieces were photographed, to record macroscopically 

visible changes, and individually cleaned in a neutral soap (Derquim) bath using an 

ultrasound cleaning machine for 20-25 minutes. After cleaning with soap, the pieces 

were washed in water under high pressure and then cleaned with oxygenated water for 

15 minutes and in an acetone bath for 5 minutes to remove all organic material. Post-

experimental microscopic analysis was conducted combining both optical and scanning 

electron microscopes. Finally, the results of the experimental study were compared with 

those of the macro- and microscopic study of some Azokh Cave archaeological basalt 

flakes. 
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9.2. Functional studies of experimental flakes: results  

9.2.1. Macroscopic analysis of experimental flakes 

Macroscopically, after the first stage (20 minutes of use) of experiments, only the piece 

used for the skinning showed some deformations over its edges. In particular, it showed 

some slightly developed edge damage. After the second stage (50 minutes of use)  

macroscopically visible alterations, such as edge damage and some small micro 

fractures, slight rounding, were evident on both artefacts used for skinning and fresh 

hide scraping, although these were better seen on the flake used for skinning (Figure 

9.5). 

9.2.2. Microscopic analysis of experimental flakes  

Ishbas1-MC1 (skinning):  

After 20 minutes, macroscopic and microscopic edge damage (i.e., micro-flakes, micro-

chips) was visible on the used (distal) edge and especially the most used portion of this 

edge (Figure 9.6). Most micro-flakes were small (1 - 0.02 mm), semi-circular or half-

moon in shape, with reflected terminations, and mainly located on the ventral face. Edge 

rounding and edge smoothing were also observed (mostly on the highest point of the 

flake surface) but were neither intensive nor continuous. Polish with a dull and grainy 

texture was not well developed. Under the SEM, the slightly polished areas have a few 

striations parallel to the edge. Use-wear modifications were more developed after the 

second stage (50 minutes of use in total) of the experiment. Apart from edge damage, 

clearly developed, continuous step fractures appeared along the edge, mainly 

trapezoidal and irregular in morphology and with reflected terminations. At times, 

fractures were also linear (Figure 9.6 a3& b3). The edge showed widespread rounding, 

abrasion and some plastic deformation with soft, parallel-to-the-edge linear features 

(including bands of polish and striations; Figure 9.6 c & d) that are clearly evident and 

accentuated in the area of the edge where step fractures finish. This is reasonable as this 

was the first area to make contact with the animal skin. The subsequent, unidirectional 

longitudinal movements of the piece helped concentrate and accentuate development of 

rounding, polish and abrasion, especially on areas below step fractures. 
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Figure 9.5 – Macroscopically visible alterations on the Ishbas1-MC1 flake used for skinning 

before use (time 0) and after a total of 50 minutes of use (time 2). The rectangle shows the most 

used and most altered portion of the edge, and the dashed line above the edge after time 2 

indicates changes in the edge in comparison with time 0. 

 

Figure 9.6 – Microscopic study of Ishbas1-MC1 used edge (ventral face) seen under the SEM 

at x15 and x50 magnifications. The rectangle on the edge indicates the portion of the edge used 

most often and the arrow indicates the exact point shown in this image: (a1 – a3) the same 

portion of the edge unused (a1), after 20 minutes (a2) and after 50 minutes (a3) of use and at 

x15 magnification; b1 – b3 show the same portion of the edge under higher (x50) magnification 

at time 0 (b1 - unused), after time 1 (b2 – 20 minutes of use) and time 2 (b3 – 50 minutes of 

use); c & d are examples of widespread use-wear traces on the edge after 50 minutes of use with 

evidence of abrasion and oriented striations seen under the SEM at x250 and x1000 

magnifications respectively. 
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Ishbas1-HS1 (scraping):  

Macroscopically, except for a few micro-flakes, almost no changes were present after 

20 minutes of scraping the deer hide (time 1). Microscopically, edge damage was 

observed on the lower left side (used edge); micro-flakes and micro-chips over the used 

edge were predominantly semi-circular and triangular in shape with reflected 

terminations, and 1.5-0.7 mm in length. Most edge damage was on the ventral face. 

Slight-to medium-rounding was evident over the used area starting from the ventral face 

and extending transversally to the dorsal face. Some polish, with a dull, grainy and, at 

times, smooth texture, extended from the ventral to dorsal face (Figure 9.7). No heavy 

rounding, polish or pitting was observed at this stage. Striations were more commonly 

observed on this piece than that used for skinning, but in this case they were 

perpendicular to the edge (Figure 9.7 a2 - c2 & d1). After 50 minutes (time 2), the used 

edge showed generalised abrasion, rounding and clear polish (Figure 9.7 a3, b3 & c3). 

Transversally developed rounding started from the ventral face (i.e., area of impact) and 

moved to the dorsal face. The surface underwent strong plastic deformation leading to a 

closed pattern of polish (Figure 9.7d2). Perpendicular striations, seen clearly after 20 

minutes, now appeared practically obliterated by the polished areas. The polish was 

very well developed and very smooth at the maximum contact areas (Figure 9.7d2). 

Edge damage was limited to a few micro-flakes and microchips which were mainly 

semi-circular or half-moon in shape, and 1.7 – 0.8 mm in length. 



                                                                                                                                                           9.Functional studies  

359 
 

 

Figure 9.7 - Microscopic study of Ishbas1-HS1 used edge (ventral face) seen under the SEM; 

circle indicates the most used portion of the edge and the arrow shows the exact point at which 

these images were taken: (a1 – a3) the same portion of the unused edge (a1), after 20 minutes 

(a2) and after 50 minutes (a3) of use at x100 magnification; (b1 – b3) the same portion of the 

unused edge (b1), after 20 minutes (b2) and after 50 minutes (b3) of use at x500 magnification; 

(c1 – c3) the same portion of the unused edge (c1), after 20 minutes (c2) and after 50 minutes 

(c3) of use at x1000 magnification; (d1 – d2) a detail of use-wear traces after 20 minutes (d1) 

and after 50 minutes (d2) of use at x2000 magnification. 

9.2.3. Functional analysis of experimental flakes: summary and discussion 

The preliminary results of the functional experiments, using experimental flakes of 

olivine basalt, demonstrated a set of use-wear features which, although they need to be 

developed and synthesised, should be taken into account in future studies. In particular 

the results showed the following: 

1) Edge damage or micro-flaking was produced on edges during both functional 

experiments, although a special type of micro-flaking (i.e., step fractures) was 

characteristic for the flake used for skinning for 50 minutes. Many authors (e.g., 

Tringham et al. 1974, Odell 1981, Richards 1988) have discussed difficulties in 

distinguishing micro-flake characteristics and their distribution in order to determine 
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material used (e.g., hide, bone, meat, etc.) or actions applied (e.g., cutting, scraping, 

skinning, etc.). The same problems can be applied to the basalt flakes used in these use-

wear experiments. Edge damage was evident on pieces used for skinning and scraping 

fresh hide. Although there was a little variation on micro-flake or edge damage size, all 

other characteristics (e.g., location, shape distribution) were similar. However, step 

fractures were characteristic only for the flake used for skinning.   

2) Rounding of edges and, at times, ridges resulted from both functional experiments in 

the first stages of experiments (after 20 minutes of use) although it was more 

pronounced on the flake used for scraping fresh hide. After 50 minutes of use rounding 

and abrasion of flakes was better developed, although it was not as well-defined as 

would occur with other rocks after such a long period of use. In addition, there were 

some differences regarding the distribution and development of rounding and abrasion 

among the flakes used for skinning and fresh hide scraping. On the flake used for 

skinning, edge rounding and abrasion were lighter and distributed parallel to the used 

edge, particularly in the area which did not make first contact with the experimenting 

material. The flake used for fresh hide scraping was slightly different in that edge 

rounding and abrasion were more developed and distributed along the whole edge 

extending transversally from the used ventral edge onto the dorsal edge. Richards 

(1988) also noticed differences in rounding or abrasion distribution and development 

between basalt pieces used for different actions. He suggests that longitudinal actions 

rarely produce significant edge rounding, but rounding is much greater and more 

extensive on tools used for scraping. 

3) After 20 minutes of use polish was not well developed on any experimental tool. 

There was slightly more evidence of polish on flakes used for fresh hide scraping but it 

was visible only under the SEM using high magnification. No pitting or bright spots 

were recorded on this polish as other authors have indicated (Richards 1988). After 50 

minutes of use although the polish development was not excessive, some noticeable 

differences were present. On areas of the flake edge used for scraping, well-developed, 

smooth and pitted polish transversally oriented from ventral to the dorsal edge was 

evident. Polish on the flake used for skinning was lighter and parallel to the used edge. 

While polish on the flake used for fresh hide scraping could be identified under the 

optical microscope (x100 – x200), polish on the flake used for skinning could be seen 

only under the SEM (from 250x). 
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4) Linear features or striations were present on both experimental flakes but were 

especially well developed on the hide-scraping flake after 20 minutes of use. These 

were parallel to the flake edge used for skinning and transversal to the direction of 

movement and perpendicular to the flake edge used for fresh hide scraping. They appear 

as bands of compressed material and as true striations (or narrow grooves). After 50 

minutes of use, these linear features seen after time 1, were practically invisible, or at 

times slightly visible under the plastic deformation of the flake edge. The 

“disappearance” of striations may be related to extensive compacting or plastic 

deformation of grains (caused by longer use) that are finally ejected from the stone. 

 5) Wear on basalt was more attritional than on other rocks. Polish in the form of plastic 

deformation, as occurs with siliceous materials (Ollé & Vergès 2008), is less evident 

here. Nevertheless, it was documented on flakes used for both functional experiments, 

especially after 50 minutes (time 2). The development of wear on basalt flakes responds 

primarily to regularisation of the relief by removal of asperities, and only on the areas of 

maximum contact with the worked material, the surface shows clear signs of plastic 

deformation (which leads to the smooth polished areas mentioned above). 

6) As will be seen below, when comparing the experimental results with those seen on 

the archaeological basalt artefacts of Azokh Cave it becomes evident that recognition of 

functional traces on the archaeological artefacts is even more difficult. The general 

limited use-wear features on the archaeological basalt tools may be related to various 

factors such as the short period of use during which, as seen in the experiments (the 

skinning experiment in particular), basalt artefacts develop quite light use-wear 

deformations. In some cases these features can be identified only under high 

magnifications in the SEM, but additional problems are then faced when working with 

archaeological basalt artefacts. It was impossible to observe the archaeological basalt 

artefacts at the high vacuum mode of the SEM as basalt is composed of percentages of 

Ca that could easily be destroyed by the nitro-hydrochloric acid solution required to 

remove gold coating. Consequently, in this study the SEM low vacuum mode of 

observation was used, which does not require gold coating, but makes it more difficult 

to see possible use-wear traces, especially when these are light or poorly developed. 

Taking into consideration the preliminary results of these functional experiments and 

the above mentioned points, the following can be stated: 
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 When working with basalt artefacts, the experimental time should be longer, and 

correspondingly, the applied actions should be more intensive than in for other 

rocks (e.g., flint, obsidian, quartz) as the tough character of basalt impedes 

damage in short-term use, or the alteration is so minimal that it is difficult to see 

even microscopically. 

 The sequential character of these experiments is very important as it allows us to 

follow changes occurring to each piece over time, and provides the opportunity 

to register any macro- and microscopic change. Because of the characteristics of 

basalt it is important to register periodically the gradual changes and types of 

alteration. 

 Macroscopically, changes in basalt may be difficult to see, apart from the 

formation of whitish patina and slight edge fractures. 

 The combined use of both optical and electronic microscopes is beneficial and 

complementary. Features such as edge micro-flaking, micro-fractures, and edge 

rounding can be recorded effectively using low magnifications of optical 

microscopes (x50 – x100), while specific use-wear features such as polish and 

striations require higher magnifications of the SEM (x250 – x2000). 

 As with many other rocks, edge rounding, polish, abrasion and linear features or 

striations were the most evident types of alteration on basalt flakes, although 

occurring at different times and from different types of use. However, the 

orientation and distribution of these alterations may be an important indicator to 

differentiate use-wear resulting from different actions and different movements. 

 Recognition of use-wear traces on archaeological basalt artefacts is difficult. 

Nevertheless, based on the experimental results, it is possible to distinguish 

some specific features that may be of use in the study of archaeological pieces.  
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9.3. Functional analysis of archaeological artefacts: results 

Results of the functional analysis showed that use-wear traces were better preserved on 

the lithic artefacts of Unit V than the other units, although clear evidence of use-wear 

deformation has been observed on some of the Unit II lithics. 

Based on these results, the lithic artefacts can be divided into several groups: 1) pieces 

with clear use-wear traces (n = 7 or 13.46% of the pieces studied in the functional 

analysis) from which details of use-wear characteristics and interpretation of use can be 

made; 2) indeterminate artefacts (n = 10 or 19.23%), which have modifications that 

were possibly caused by use; 3) pieces with post-depositional alterations (n = 23 or 

44.23%) among which some may have been initially used for different tasks but were 

also affected by  PDSM making it difficult to differentiate and characterise each wear 

type separately; 4) samples without any recognisable traces (n = 12 or 23.08%), i.e. 

samples which were not used or were used in some tasks that did not leave visible traces 

(Table 9.2). 
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9.3.1. Raw materials involved  

Flint artefacts were overrepresented in the use-wear study (80.77% of all artefacts in 

this study). This was related not only to the quantitative abundance of flint in the Azokh 

Cave lithic assemblages but also because flint was one of the best preserved raw 

materials in this assemblage. In comparison to flint, artefacts of basalt, obsidian and 

other rocks were not represented in similar proportions to their frequencies in the entire 

assemblage (especially basalt) given their altered and poorly preserved conditions. 

However, apart from the quantitative differences between the artefacts of different raw 

materials, qualitatively all were mainly good and very good quality (e.g., fine grained, 

homogenous, smooth, mainly without internal fissures and cracks, although there were a 

few coarse grained pieces, particularly among basalt pieces and more rarely flint).  

Some raw materials were of local origin (e.g., some flint and basalt) and others were 

non-local (e.g., jasper, flint, basalt, obsidian) (see details in part 3, chapter 7). All 

studied pieces likely were knapped elsewhere and introduced into the site as ready-made 

tools.  

Of 42 flint artefacts analysed (seven from Unit V and 35 from Unit II), only five have 

very clear and well-developed use-wear traces: three from Unit V and two from Unit II.  

Another five artefacts have less well-developed modifications resulting from possible 

use. Twenty-one flint artefacts have clear post-depositional alterations over their entire 

surface, although some have evidence of use-wear on their edges. Finally, there is no 

visible modification on 11 flint artefacts. Taking into account the number of clearly 

used flint pieces and those with indeterminate traces that may have been caused by use 

(excluding artefacts showing a mixture of PDSM and use-wear), it can be stated that the 

frequency of used and unused tools is unequally represented (ten used vs. twenty unused 

lithics), especially in Unit II, and that small flint tools are more commonly used, 

although some medium and large flint pieces were used too.  

Only one of six 6 basalt artefacts from Unit II showed clear evidence of use. A further 

three basalt tools have slightly developed indeterminate traces which may be use but are 

not clear enough for more detailed identification and description. Another basalt sample 

has possible use-wear traces on its edges but these are mixed with post-depositional 

alterations. Only one basalt artefact does not show any kind of modification on its edges 

and surface. It is difficult to speak about the intensity of use of basalt tools as the 
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analysed basalt sample does not represent the frequency of basalt tools in the Azokh 

Cave lithic assemblage as many altered pieces (not analysed in this use-wear study) 

potentially  may have had use-wear traces. 

One of the two obsidian tools (from Unit V) bears use-wear traces, and the other (from 

Unit III) has well developed post-depositional alterations. Two artefacts of other rocks 

(jasper and silopal) recovered from Units V and III, show some indeterminate traces 

which may be use, although these are quite dispersed over the edge making their 

determination difficult.  

9.3.2. Technological categories involved 

Although more retouched than non-retouched tools were selected for functional 

analysis, the results show that proportionally retouched pieces diplay use-wear traces 

more often than non-retouched pieces. 

Seven retouched flakes (four from Unit V and three from Unit II) show well-developed 

and clear use-wear traces. Most are side-scrapers (n = 5) and some are points (n = 2). A 

further seven retouched flakes show less developed and indeterminate wear traces, 

which are most likely to be the result of use. These are predominantly from Unit II but 

there are also pieces from Units V and III; and typologically most are side-scrapers (n = 

5), with one denticulate and one bec. Seventeen retouched flakes have clear evidence of 

PDSM, although some (n = 5) present mixed evidence of various modifications. 

Another three retouched artefacts have no wear traces (Table 9.3). Given the proportion 

of used (n = 13 including artefacts with clear and indeterminate use-wear traces) and 

unused (n = 3 excluding those with a mixture of various alterations) retouched artefacts, 

it is clear that there is a high frequency of used retouched artefacts although it cannot be 

confidently stated that retouched flakes were intensively used, especially in Unit II. 

While side-scrapers are quantitatively the most represented retouched tools among those 

selected for this study, they, are also the category with more abundant use-wear traces. 

Taking into consideration the proportion of side-scrapers used (n = 10 including those 

with clear and indeterminate use-wear traces) and unused (n = 2 excluding those with 

mixed alterations) it is evident side-scrapers were intensively used. However other types 

such as points or denticulates, although fewer in number, were also used.  
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Only three unretouched flakes (all Levallois, and all flint) out of 18 show some slight 

and indeterminate evidence of modifications probably caused by use. A further six 

artefacts bear only post-depositional alterations, one probably mixed with use-wear 

traces. Most unretouched flakes (n = 9) do not show any wear traces (Table 9.3). The 

scarcity of use-wear traces on unretouched flakes (taking into account that because of 

their state of preservation only a small portion were included in the functional analysis) 

may be related to two factors: 1) unretouched flakes were not used, 2) they were used in 

activities which leave very slight (invisible) traces. 

Characteristics Retouched flake % Unretouched flake % Total % 

Clear UW 7 20,59  --  -- 7 13,46 

Indeterminate 7 20,59 3 16,67 10 19,23 

PDSM 17 50 6 33,33 23 44,23 

Without wear 3 8,82 9 50 12 23,07 

Total 34 100 18 100 52 100 

Table 9.3 – Functional analysis results of observed characteristics and technological groups 

The spatial distribution of artefacts included in the functional analysis indicates that 

pieces with clear and possible use-wear traces were found mainly (12 of 17) in areas 

below or very close to the cave walls and only a few (n = 5) were roughly in central 

squares of the excavated area (Figure 9.8). Artefacts with post-depositional alterations 

and without any wear traces were in different areas (e.g., below the walls, central 

squares) of the excavated area.  
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Figure 9.8 – Spatial distribution (horizontal) of artefacts included in the functional study. Blue 

symbols indicate artefacts with clear and possible use-wear traces, red indicate artefacts with 

PDSM and the green indicate artefacts without any wear traces 

9.3.3. Size categories involved 

The one very small artefact included in the functional analysis displays irregular and 

indeterminate deformations possibly caused by use. In the group of small artefacts (22), 

unused artefacts dominate (n = 10); four clearly have been used, and another five show 

indeterminate traces probably caused by use. Six pieces do not bear any wear traces. 

Of 21 medium-sized artefacts, two show clear use-wear traces and three others have 

traces possibly caused by use. Eleven pieces have post-depositional modifications, 

although some (n = 5) show PDSM and traces probably caused by use. Five pieces have 

no wear traces. 
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Among the large artefacts (n = 7) only one has clear use-wear traces. Wear traces on 

another artefact probably result from use. Four other large pieces are affected by post-

depositional alterations and one has no traces. The only very large flake has some post-

depositional alterations. 

While remaining conscious of the limited representation of the analysed samples, the 

distribution of wear traces by tool-size groups indicates that: 1) use of small and 

medium artefacts was common although not to the extent that would suggest small- and 

medium-sized tools were produced to be used; 2) large tools were less commonly used, 

suggesting that there was no special preference for big artefacts for functional activities 

(i.e. butchery, skinning, scraping etc.). 

9.3.4. Characterisation of use-wear traces 

Of 17 pieces with clear (n = 7) and possible (n = 10) use-wear traces (Figures 9.9 – 

9.11) ten have wear traces along two edges, and at times a third edge. The remaining 

seven samples have use-wear traces along only one edge (Table 9.2). Pieces with use-

wear traces over both laterals usually have these edges retouched, although there are a 

few unretouched flakes with indeterminate use-wear traces irregularly distributed over 

both laterals. Use-wear traces on both edges of a tool are not always equally distributed. 

In most cases (n = 11) these alterations are better developed on one edge with less-

developed or slight evidence of use-wear on the other. This may be related to various 

factors, e.g. action performed, period of use for each edge, material worked, applied 

pressure or force, handling, etc. 

On all 14 retouched flakes with use-wear traces (seven clear and seven possible), the 

retouched edges used have angles that are mainly simple and semi-abrupt, varying 

between 30 to 65º. The Unit V tools are made mainly on thick blanks varying at the 

midpoint of the edge between 10 – 15 mm; Unit II tools are on thinner blanks, which at 

the midpoint are mainly < 10 mm. Unretouched flakes with possible use-wear traces (n 

= 3) tend to have thin edges (< 7 mm) and simple angles. Most retouched flakes have 

convex and straight edge profiles, but some have concave, sinuous and uniangular edge 

profiles, while unretouched flakes have convex and straight profiles.  

In almost all artefacts with use-wear traces usually only one of the tool faces is active 

(i.e. was used). One retouched flint flake from Unit V has two active faces, which may 
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be due to the type of retouch (alternate). This is possibly related to the type of activity, 

movement characteristics, and position of tool during use.  

Of seven tools with well-developed and 10 with possible use-wear traces, almost all 

have rounding on their active edges. It is clearer, more continuous and profound on 

tools with well-developed wear traces, and partial, marginal and discontinuous on the 

active edges of the others. It is difficult to describe with total confidence the orientation 

and distribution of rounding, especially on pieces on which rounding is less-developed 

and discontinuous. However, on pieces where rounding is well-developed, its 

distribution is mainly parallel, but in some cases also perpendicular to the active edge 

(Figures 9.9 & 9.10). Rounding is seen more often on flint and obsidian artefacts, and to 

a lesser degree on basalt. The texture of rounding is smoother on flint, obsidian and 

other rocks (jasper and silopal) and more irregular on basalt.  

True polish is well evidenced on two flint artefacts from Unit V and two from Unit II 

(Figures 9.9 & 9.10). It is distributed on the face which forms the active zone of the tool 

usually starting from the area first in contact with the material worked (contact face), 

and developing towards the direction of movement (conductive face). In all four cases 

the most developed polish is usually on the contact face, on the ridge first in contact 

with the material worked. The intensity of polish decreases towards the conductive face. 

This is because the ridges to first make contact with the worked material are subject to a 

relatively higher level of friction, while the inner areas are in contact with the material 

for a shorter time and with less intensity. Polish on the edge of some artefacts is 

unevenly distributed generally on the most elevated parts of the edge. On some others 

polish distribution is more continuous. In both cases (unevenly and continuous polish) 

polish texture is usually smooth, compacted and mainly perpendicular to the edge 

coinciding probably with transversal and sometimes longitudinal actions. No polish has 

been identified on basalt artefacts.  

Linear features or striations are not common. However, four flint samples (two from 

Unit V and two from Unit II) and one obsidian sample (Unit V) have some short and 

slight striations which have developed mainly on top of the polish (Figures 9.9 a - c & 

9.10 a - b). These are distributed mainly perpendicular and, at times, parallel to the 

edge, and vary in size between 0.3 – 1.5 mm. At some points, polish seems to overlap 

these linear features.  
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Two pieces with clear use-wear traces and four with possible use-wear traces have edge 

damage (i.e. micro-chipping) most likely caused by use. Except for one flint piece from 

Unit II, on which micro-chipping is continuous (Figure 9.10 c), on all other pieces edge 

damage is discontinuous occupying very small areas of the edge. Micro-chipping flake 

scars are mainly semicircular and half-moon (although some irregular morphologies are 

evident) varying in size between 0.7 and 1.2 mm.  

Plastic deformation or compression bands were evident on three flint artefacts from 

Unit V and on one flint piece from Unit II (Figures 9.9a & Figure 9.10 a - b). These 

usually coincided with linear features and usually were beneath linear features with 

about the same distribution (mainly perpendicular to the active edge) and orientation as 

the linear features.  

9.3.5. Actions and material worked  

Of seven tools with clear use-wear traces, five (encompassing seven active edges) seem 

to have been used on soft animal materials (e.g. meat, skin) (Figure 9.9). It was 

impossible to confidently determine the type of soft material on which these tools were 

used and the kind of action applied. However, on two pieces (one Unit V retouched flint 

flake and one Unit II retouched basalt flake) high angled longitudinal movements, 

characteristic of cutting or skinning actions, were observed. One retouched flint flake 

from Unit V had evidence of longitudinal and some transversal movements, 

representative of skinning and perhaps also scraping actions with high working angles 

in both cases. An obsidian side-scraper from Unit V and flint side-scraper from Unit II 

were the only artefacts with evidence of transversal movement using a medium working 

angle useful most likely for scraping activities. In neither case was it possible to identify 

the direction of actions. 

The final two artefacts with clear use-wear evidence (a Unit V flint point and a Unit II 

flint side-scraper) seem to have been used on harder materials (e.g., bone, antler, wood 

etc.) (Figure 9.10). Modifications observed on the four active edges involved are clearer 

than those evident on the five tools discussed above. A Unit II retouched flint flake 

showed evidence of oblique and longitudinal movements, carried out at a high working 

angle possibly in scraping or whittling actions (Figure 9.10c). The Unit V retouched 

flake had deformations probably resulting from transversal and oblique, and some 

longitudinal movements, most likely with high working angles (Figure 9.10 a & b). 
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Use-wear traces indicate whittling/scraping activities for one tool too. In fact, these two 

pieces are the only ones which, with almost total confidence, can be defined as used in 

woodworking. 

It was not always possible to define characteristics related to actions undertaken and the 

material worked on the 10 samples with indeterminate but possible use-wear traces 

(Figure 9.11): two retouched flakes (a basalt side-scraper and silopal bec) from Unit V, 

a retouched flake (jasper side-scraper) from Unit III and seven artefacts (three 

unretouched flint Levallois flakes, one retouched flint side-scraper, and two retouched 

basalt flakes (a side-scraper and a denticulate) from Unit II). In most cases one or two, 

more rarely three characteristics relating to movement, type of action and, at times, 

material worked were defined, although these descriptions were not definitive. As such, 

type of movement was determined on eight pieces, action on six, material worked on 

four, and working angle on three artefacts. It was impossible to determine any of these 

characteristics on two Unit V retouched flakes of basalt and silopal. 

Some potential types of movement were observed on eight tools. Possible longitudinal 

movements related perhaps to skinning or cutting activities of soft materials (e.g. hide, 

meat) were evident on two artefacts (a retouched basalt flake and an unretouched flint 

flake from Unit II); the basalt flake probably was used at a high working angle but the 

angle of the flint tool was indeterminate. Two Unit II unretouched flint flakes showed 

longitudinal movements in combination with oblique and transversal movements. There 

was evidence on one of these flakes of traces typical, perhaps, for combined 

cutting/skinning actions. Other characteristics, such as working angle, direction of 

movement, were difficult to define. Three other pieces (a Unit III retouched jasper flake, 

a Unit II retouched flint flake and a retouched basalt flake) had possible evidence of 

transversal motions, and another Unit II retouched flint flake showed possible evidence 

of oblique motion. Two of these pieces were probably used at a high working angle, but 

the working angle of the two other pieces was indeterminate. The Unit III jasper tool 

and Unit II basalt tool were probably used for scraping actions, and one Unit II flint tool 

perhaps for skinning or cutting actions. It was impossible to recognise the material 

worked for most of these samples, although the jasper tool had some characteristics 

which may indicate hide.  
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In addition, two retouched basalt flakes (from Unit V and Unit II) have some type of 

residue on their active edges (Figure 9.12). In both cases these residues are on the 

ventral face (coinciding with the retouched edge) situated 1 to 2 mm from the edge. 

They are small, irregularly shaped, milky in colour, embedded within the rock and 0.5 

to 2.7 mm. They are not continuous but form small fragments which appear on different 

areas of the edge. They were more clearly identified under high magnifications of the 

SEM (from x250) and particularly under the dualBSD detector rather than the LFD. 

Once identified at high and lower magnifications under the dualBSD, these residues 

appeared in the form of whitish dots which together seem to be distributed parallel to 

the edge. Chemical composition analysis (EDX) revealed a strong presence of calcium 

and phosphorous in the residue area, although the RAMAN could not detect these 

elements, perhaps due to their small size. At this stage it is difficult to propose a 

particular hypothesis related to the origin of these residues, however, their chemical 

composition indicates the residues may be organic material packed into the rock and 

having a chemical composition similar to bone and antler. Another question is the 

relationship between these residues and possible tool use. At the current state of 

research it is almost impossible to unequivocally state these hard animal material 

residues are the result of an action performed by the tool, especially as neither artefact 

shows well-developed use-wear traces. However, several points can be highlighted at 

this stage: 1) the methodology applied identified some residues on tool edges; 2) these 

residues definitely are not modern contamination; 3) Compositionally they are most 

likely to be bone residues; 4) these residues may result from tool use or they could have 

adhered to the tool surface after the piece had been discarded. At this stage it is difficult 

to select one of these hypotheses. 
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Figure 9.9 – Microscopic (SEM) images of lithic tools with clear use-wear traces resulting from 

working soft animal material: a (E40-7-unV-2003) & b (H41-10-unV-2009) - Rounding, 

abrasion, compression and linear features on the edges of retouched flint flakes from Unit V; c 

(E52-79-unII-2011) - Rounding, smooth and deep polish, plastic deformation and linear features 

on the edges of a retouched flint flake from Unit II; d (F42-3-unV-2003) - Rounding, edge 

damage and some linear features on the edges of an obsidian retouched flake; e (I49-32-unII-

2010) -  Rounding, polish and edge damage on the edge of a basalt retouched flake. The used 

portions of the edges are highlighted by dashed-lines and the area shown in the microscopic 

images by an arrow. 
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Figure 9.10 – Microscopic (SEM) images of lithic tools with clear use-wear traces resulting 

from working hard plant material: a (I42-42-unV-2009) – Rounding, very smooth polish, and 

some linear features on the edges of a retouched flint flake from Unit V; c (I48-39-unII-2011) – 

Rounding, very smooth polish, plastic deformation and edge damage on the edges of retouched 

flint flake from Unit II. The microscopic image of edge damage shown in the section c (below) 

is a combination of various microscopic micrographs of the same edge made at x200 

magnification. The used portions of the edges are highlighted by dash-lines and the area shown 

in the microscopic images by arrow.  
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Figure 9.11 – Microscopic (SEM) images of lithic tools with possible use-wear traces: a (C50-

9-unII-2008) – rounding, polish and plastic deformation on the edge of an unretouched 

(Levallois) flake from Unit II resulting probably from butchery; b (G51-32-unII-2011) & c 

(H49-25-unII-2010) – mixed evidence of PDSM and UW (rounding, polish, linear features and 

plastic deformation) on  the edges of retouched (b) unretouched (c) flint flakes from Unit II; d 

(E47-13-unII-2009) – Rounding, polish, and edge damage of indeterminate origin on the edge 

of a retouched flint flake from Unit II. Possible used areas of the edges are highlighted by 

dashed-lines and the area shown in the microscopic images by an arrow. 
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Figure 9.12 – Possible bone residues on the edges (highlighted by red rectangle and arrow) of 

retouched basalt flakes from Unit V (a) and Unit II (b): a) microscopic images of residues seen 

on the edge of a side-scraper (G39-1-unV-2002) from Unit V under OLM (top line) and under 

LFD and BSD detectors of the SEM (second line). The chemical composition map (EDX) is of 

the images highlighted by red rectangle; b) microscopic images of residues seen on the edges of 

a side-scraper (C46-41-unII-2008) from Unit II under BSD and LFD detectors of the SEM. The 

chemical composition results are presented below. In both cases there is clear presence of 

calcium and phosphorous in the area of these residues.  
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9.3.6. Traces not related to the use  

Among the Azokh Cave assemblages a few (n = 3) pieces showed deformations 

probably related to artefact retouch. The three pieces are from Unit II and show isolated 

friction and abrasion over their retouched edges. Most of these isolated points with 

evidence of friction coincide with some half-knapped micro-flakes (with clearly evident 

impact points and cracks), which ultimately, were not detached from the edge (i.e., 

incipient fractures). These deformations were easy to recognise usually, although 

sometimes some confusion with other types of deformations occurred (Figure 9.13). 

 

Figure 9.13 – Possible technological traces on the edges of retouched flakes of flint (a & b) and 

sandstone (c).  
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The lithic were checked also for evidence of hafting. Five artefacts (three flint, one 

jasper and one basalt, one from Unit V, one from Unit III and three from Unit II) 

showed traces which may be related to the hafting (Figure 9.14). Four are small- and 

one is medium-sized. All are retouched and present some polish and unevenly 

distributed striations mainly over their ventral face and more rarely over some dorsal 

ridges situated closer to the edges. In addition, next to the portions with traces these 

artefacts also have some residues in the form of black spots which under the optical 

microscope appear as an accumulation of black or dark brown dots distributed over the 

edges, sometimes also over the areas close to the proximal and distal ends (Figure 9.15). 

The diameter of the area with these “black spots” is between 5 to 10 mm. Chemical 

compositional analysis of these black residues showed the presence of manganese, 

calcium, phosphorous, potassium, iron, and aluminium (Figure 9.16). 

 

Figure 9.14 – Possible hafting traces (rounding, polish, abrasion, linear features) over the 

ventral faces of flint (a – c) and basalt artefacts (d) seen under the SEM (a) and OLM 

microscopes (b – d). The areas with these deformations are highlighted with red rectangles. 



                                                                                                                                                           9.Functional studies  

383 
 

 

Figure 9.15 – Black residues observed on retouched flint flakes from Unit II (E51-54-unII-

2010) and Unit V (I41-19-unV-2009) observed under the OLM (“a”) and SEM (“b”) 

microscopes. The areas with black residues on the artefacts are highlighted with a red rectangle. 

 

Figure 9.16 – Chemical compositional analysis (SEM-EDX) of black residues on the Unit V 

retouched flint flake (image 2 of Figure 9.15, last micrograph of “b”) with presence of 

aluminium, silicium, phosphorous, potassium, calcium, manganese, iron, sulphur. 

 

 



         Studies Undertaken 

384 
 

9.3.7. Samples with evidence of mixed traces  

As stated initially, among the fifty pieces selected for functional studies there were 

artefacts with evident post-depositional alterations, and 23 (21 flint, one basalt, one 

obsidian) presented a combination of deformations caused by post-depositional 

movements and use. Twenty artefacts are from Unit II, two from Unit V and one from 

Unit III; they are mainly medium sizes (n = 11) but also small (n = 7), big (n = 4) and 

very big (n = 1). Seventeen are retouched and the remaining six are unretouched flakes.  

Alteration on 17 artefacts was relatively light, but intense on the remaining six. 

Identification of traces other than PDSM was possible only on pieces on which 

alteration was slight. Slight deformation (e.g. rounding, abrasion, sometimes also polish 

and linear features) on the edges of five pieces may be associated with use, as the wear 

traces observed on these artefacts seem to have some orientation and direction which is 

not seen for deformations caused by post-depositional movements. However, it was 

impossible to include these five artefacts in the group with clear or possible use-wear 

deformations, as these have wear traces (e.g. abrasion, polish, unevenly distributed 

striations) on other parts of their surface definitely resulting from post-depositional 

alterations. The remaining twelve artefacts with slight PDSM had some slight rounding 

and abrasion over the most elevated areas of their surface, in particular over their dorsal 

and ventral ridges, bulb area and some elevated sections (artefacts with possible hafting 

traces are included in this group).  

Six artefacts with evidence of more intense PDSM, showed more generalised erosion 

(e.g. rounding, abrasion, sometimes also polish and unevenly distributed striations of 

different sizes) over their surface and over the most elevated areas of the surface in 

particular. These alterations, although not evident macroscopically, microscopically 

were very clear and difficult to confuse with other traces. PDSM was particularly 

evident on three flint artefacts. PDSM on the remaining three artefacts was more 

dispersed and discontinuous over the surface. 

9.3.8. Samples without wear traces 

There are 12 artefacts with fresh (i.e., without use and alterations) edges, ridges and 

surface, although a few (n = 5) bear very light post-depositional alterations; ten are from 

Unit II and two from Unit V. There is a clear dominance of flint (n = 11) artefacts and a 
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basalt piece from Unit II, the only representative of another rock type. Among the flint 

artefacts, nine are unretouched flakes (four small, four medium and one big) and the 

remaining two are retouched flakes (1 small and 1 medium). While most show 

characteristics (e.g. cutting edges with suitable delineation and thickness, good size and 

shape for handling, etc.) of use, the absence of deformations indicates that they were not 

used. The only basalt piece is a small retouched flake fragment. Taking into account the 

general altered character of the Unit II basalt artefacts, this particular piece is one of the 

few basalt artefacts with such fresh characteristics that it could be included in other 

studies (e.g. raw material, technological) as well as functional analysis, although it is 

free of use-wear traces. 

9.3.9. Summary and discussion of functional analysis results of archaeological stone 

tools 

Only 4.34% of Azokh Cave lithic artefacts were included in the functional analysis. 

Most were from Unit II, although there were also some from Units V and III. More than 

80% were flint, with a few basalt, obsidian and other rocks (jasper and silopal). The 

dominance of flint artefacts was related to their better preservation in the Azokh 

assemblages. In contrast, the limited numbers of basalt, obsidian and other rocks was 

due to their highly altered character, especially the basalt and obsidian artefacts, which 

suffered important PDSM alterations. Most artefacts in this study were retouched flakes 

(primarily side-scrapers but also some points, denticulates, a notch and a bec) although 

unretouched flakes were well represented too (most of them Levallois). This selection 

of technological categories was also due mainly to their state of preservation and their 

morphological and physical characteristics (i.e. samples which by their shape, 

delineation and edge morphology would be more disposed to have deformations caused 

by use). Most pieces were of medium and small sizes, but there were some big and very 

small pieces. 

Based on the results of this study, artefacts were divided in four main groups: 1) those 

with clear use-wear traces; 2) indeterminate pieces with modifications that were 

possibly caused by use; 3) those with post-depositional alterations, some with possibly a 

mixed or juxtaposed presence of use and PDSM deformations; 4) pieces without wear 

traces.  
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The spatial distribution map (Figure 9.8) shows that most pieces with clear and possible 

use-wear traces were from areas close to the cave walls whereas pieces with post-

depositional alterations and without any wear traces were in different areas of the cave. 

The relatively small number of artefacts used in the functional study limits the extent to 

which final interpretations about artefact distribution and organisation can be made. 

However their distribution may have different explanations. In particular, the location of 

most artefacts with clear and possible use-wear traces very close to the cave walls areas 

can be related to the following factors: 1) many faunal remains, mostly cave bear (van 

der Made et al., in press) were found in the area of current excavations, at the rear of the 

cave). The concentration of bear remains in this area and below the cave walls suggests 

that the back of Azokh 1 was a bear hibernation area (Marín-Monfort et al. in pres). The 

presence of some cut-marked bear bones suggests also that some butchery activities 

took place in the back of the cave, although conditions of this area (e.g., light, security) 

were not optimal for the further development of such activities. Therefore the presence 

of lithic tools with use-wear traces in areas next to the cave walls together with well-

preserved and cut-marked bear remains indicates that these tools were used for some 

activities (e.g., butchery) in this particular area of the cave; 2) the discard of lithic tools 

in the areas protected by the cave walls shielded these artefacts from post-depositional 

alteration (particularly bat guano and heavy trampling, which was the case for artefacts 

found in other  parts of the excavated area) and aided preservation of use-wear traces. 

However, this does not mean that all lithic artefacts found next to the walls were 

completely protected from and free of PDSM, as bears preparing for hibernation or 

moving into the area, could have caused important mechanical alterations to the 

artefacts. 

Most artefacts with clear and possible use had deformations over both laterals (mainly 

retouched edges), although the degree of alteration was not always similar on both 

sides. This is probably related to various factors, e.g. the period each edge was used, the 

action performed, the material worked, the way each piece was held, applied pressure 

on each side, etc. Artefacts with only one active edge were present too. Most artefacts 

had only one active face (i.e. only one of the faces was involved during the work) 

although often contact with the material started from the sagittal section of one face and 

continued to the other face (e.g. dorsal to ventral face section and vice versa). Although 

the active edges of Unit V flakes were thicker than those of other units, the active edges 
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of most artefacts in all units had simple to semi-abrupt angles, were mainly convex and 

straight, but at times also concave, sinuous and uniangular. There are not enough pieces 

in this category to make statistically viable studies on the relationship between edge 

characteristics (e.g., angle, delineation, thickness) and activities carried out or material 

worked. However pieces with thick retouched edges, high angles and straight or convex 

delineations seem to be used in transversal and oblique, at times longitudinal 

movements characteristic of scraping and whittling actions and related possibly to hide-

working and wood-working activities. Other artefacts with thinner edges, lower 

working angles and convex, straight, and at times concave delineation seem to be 

related mainly to longitudinal but also transversal motions, typical, of skinning, cutting, 

and at times scraping actions, associated, most likely, to butchery-related activities.  

Rounding was the most common alteration on the active edges; it was smoother and 

better developed on flint and obsidian edges, and more irregular and discontinuous on 

basalt. Rounding distribution was parallel or perpendicular to the edge. Many authors 

(Keeley 1980, Vaughan 1985, González Urquijo & Ibañez Estévez 1994, Levi Sala 

1996, Lerner 2007) suggest that time of use is a determining factor in the development 

and degree of rounding. At the beginning of any work on any material worked, 

rounding is almost non-existent, but develops as working and time progress. This is 

particularly the case for basalt artefacts. During experiments with basalt used in 

different actions, longer working periods were needed for rounding to occur and 

develop. During an activity, the mode of action (e.g. pressure or percussion), working 

angle, use of the artefact in one or two directions, and angle of the active edge are 

determining variables for rounding to occur on flint artefacts (González Urquijo & 

Ibañez Estévez 1994, Levi Sala 1996, Ollé 2003). As seen in the functional experiments 

discussed here, these variables were important for rounding and abrasion to occur on 

basalt artefacts too, especially during transversal actions (e.g., scraping).    

Polish was a less common wear feature among the studied samples and developed only 

over the active edges of artefacts with good evidence of use-modification. It usually had 

a smooth and compacted texture and was mainly perpendicular to the edge probably 

associated with transversal and sometimes longitudinal actions. There was no polish on 

basalt artefacts. Various authors (Keeley 1980, Vaughan 1985, González Urquijo & 

Ibáñez Estévez 1994, Levi Sala 1996) suggest that the degree and extension of polish 

development on the faces of artefacts depends on the participation of each face in the 
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work carried out. This participation also depends on characteristics of movement and 

position of the tool during work. The extension of polish towards the inner part of 

artefact is also related to contact angle and hardness of the material worked. According 

to the authors cited above, when the contact angle is low, and the material worked is 

soft, polish will be more extended. The lesser extent of polish produced when hard 

material is worked is due to various factors: 1) hardness of material worked which 

restricts contact with the tool; 2) hardness of the material worked which produces major 

edge damage on the contact face thus eliminating polished surfaces.  Flexibility of the 

material worked, time of use, and to a lesser degree, type of activity determine the frame 

and orientation of surface polish (Keeley 1980, Vaughan 1985, González Urquijo & 

Ibañez Estévez 1994, Levi Sala 1996, Ollé 2003; Vergès, 2003). As mentioned by these 

authors, formation of polish and orientation continues throughout the period of use. In 

the first stages, the polish frame is relatively open and, depending on time worked and 

type of material, it closes progressively until a compact polish is formed. Taking into 

account the results of the current study and the general criteria established by different 

researchers regarding polish appearance and development on the active edges of tools, 

the polish seen on the Azokh artefacts seems to have resulted from transversal 

movements of artefacts on hard material (e.g. wood, bone), although the use of these 

artefacts on softer materials (e.g. hide) is possible too. Although polish on basalt 

develops more slowly and to a much lesser degree than on other rocks (Richards 1988, 

Rodríguez Rodríguez 1998), the complete absence of polish resulting from use on the 

edges of archaeological basalt artefacts perhaps relates to the period of use; as was seen 

during the functional experiments with basalt artefacts polish needed a longer period 

and more intensive actions to develop. In addition, it was more evident on an 

experimental tool used in transversal movements rather than on one used in longitudinal 

actions (Asryan et al. 2014a).  

Linear features were evident on a few flint and obsidian artefacts. Linear features 

developed mainly on top of the polished and compacted areas having a mainly 

perpendicular (more rarely longitudinal) distribution with respect to the active edge.  

Some authors (e.g. González Urquijo & Ibáñez Estévez 1994, Levi Sala 1996) suggest 

that linear features do not occur often and their presence and quantity depend on the 

material worked and activity undertaken. As such, activities related to pressure produce 

more striations than those related to percussion. The above authors suggest that in 
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pressure related actions many linear features are produced during longitudinal actions 

on bone, but they are more common during transversal actions on wood and on some 

softer materials. The direction of linear features usually indicates artefact movement 

direction. As such, striations with parallel-to-the-edge distribution usually coincide with 

longitudinal actions while perpendicular-to-the-edge distribution indicates transversal 

movements (Keeley 1980, González Urquijo & Ibañez Estévez 1994, Levi Sala 1996). 

The size of striations, according to these authors, is related mainly to the type of worked 

material and the type of action undertaken. In general it is suggested that in actions 

related to pressure, longitudinal activities produce bigger striations than those resulting 

from transversal actions. In actions producing perpendicular-to-the-edge striations, 

percussion actions produce bigger striations than those resulting from transversal 

pressure actions. However, most authors agree that the difference between various types 

of striations is usually clear enough to consider them as decisive criteria in use-wear 

studies. No linear features were identified on the Azokh archaeological basalt artefacts. 

As seen in the basalt use-wear experiments, linear features appeared on basalt artefacts 

in the first instances of their use and were better evidenced on artefacts used for fresh 

hide scraping than on those used for skinning. In contrast, the longer use of basalt 

artefacts made linear features “disappear” or become slightly visible under the plastic 

deformation of flake edges, probably due to extensive compacting or plastic 

deformation of grains (caused by longer use) that were finally ejected from the stone. 

Taking into account these experimental results, the absence of linear features on the 

archaeological basalt artefacts can be related to several factors: 1) period of use of 

archaeological basalt artefacts was longer, causing striations to disappear under other 

more strongly developed alteration types (e.g. plastic deformation, strongly developed 

polish, abrasion etc.); 2) basalt artefacts were used for very short periods of time (< 20 

minutes) which does not allow linear features to occur; 3) activities carried out with 

basalt artefacts were not pressure related (e.g. scraping). Observations of the 

archaeological basalt artefacts and results obtained indicate that the first option can be 

discarded, as neither basalt sample showed well developed use-wear traces to suggest 

they were used intensively for a long period of time, which could have caused the 

“disappearance” of linear features. The next two factors are equally probable in the case 

of the archaeological basalt samples. 
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Edge damage or micro-chipping was evident on some artefacts with clear and possible 

alterations caused by use. These were mainly discontinuous, half-moon and semi-

circular in shape, occupying some areas of the active edge. The angle of the active edge 

during work is a decisive factor in the formation and morphology of edge damage 

(Keeley 1980, González Urquijo & Ibañez Estévez 1994). According to these authors, 

high working angles usually produce much micro-chipping with half-moon 

morphologies, and more rarely also micro-chipping with quadrangular, triangular, 

trapezoidal and irregular morphologies. In contrast, the latter morphologies are more 

common when the working angle is low. Artefact movement (e.g. longitudinal, 

transversal) is also a decisive factor in the formation of micro-chipping with different 

morphologies. Longitudinal actions produce mainly half-moon and semi-circular 

morphologies while the transversal actions produce more irregularly shaped micro-

chipping. The size of micro-chipping in different tasks (Keeley 1980, González Urquijo 

& Ibáñez Estévez 1994, Levi Sala 1996) is related to the force applied and hardness of 

material; micro-chipping is bigger when the applied force is stronger and the material is 

harder. Edge damage resulting from percussive actions is greater than that resulting 

from actions related to pressure. It is considered by González Urquijo and Ibáñez 

Estévez (1994) that soft materials generate micro-chipping of mainly half-moon and 

semi-circular morphologies, while irregular morphologies more commonly result from 

activities on hard materials. In general terms it is believed that the forceful use of tools, 

work with hard materials, use of thick edges and transversal motion of the tool generate 

micro-chipping which are not conchoidal and irregular in form. Taking these criteria 

into consideration, it is difficult to say with total certainty which characteristics 

correlate more with the edge damage seen on the Azokh Cave archaeological material, 

as some aspects are similar to those related to various types of working motions, angle, 

and sizes described above. As several authors have suggested (e.g. Vaughan 1985, Levi 

Sala 1996, Lerner 2007), edge damage characteristics and morphology produced during 

different actions and with different working materials, provide little functional inference 

given the presence of different micro-chipping morphologies in different categories. 

This makes it difficult to establish significant criteria in different categories of micro-

chipping morphologies which would have been acceptable for all activities, tools, 

movements, working material etc. However, the morphology, distribution and 

dimensions of edge damage characteristics observed on the archaeological material 

share slightly more similarities with micro-chipping characteristics observed when 
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using high working angles, transversal (sometimes also longitudinal) motions, hard 

materials (e.g. wood, bone), although some softer materials (e.g. hide) cannot be 

discarded, and perhaps neither can pressure related actions (e.g. scraping, whittling). 

The situation is similar with basalt artefacts. As seen during the use-wear experiments, 

edge damage or micro-chipping was produced on the active edges of basalt tools during 

both the skinning and scraping experiments, although the appearance of step fractures 

over the used edge was characteristic only for basalt artefacts used in skinning. Other 

micro-chipping characteristics (e.g., location, shape, distribution) of basalt pieces 

indicate that edge damage resulting from skinning and fresh hide scraping experiments 

were quite similar to each other.  

Plastic deformation was present mainly on some heavily used artefacts of Unit V and 

Unit II. Moreover, compression of some parts of the active edge usually coincided with 

polish and linear features which had developed in roughly the same orientation 

(perpendicular to the used edge). Many authors (Levi Sala 1996, Burroni et al. 2002, 

Ollé & Vergès 2008) consider plastic deformation or compression to be a common wear 

trace on siliceous rocks, and flint in particular. It is considered to result from continuous 

movement of the artefact from one side to the other but always in contact with the 

material worked. During this process the increment of tensile strength causes permanent 

shape change on the most active areas of the artefact edge causing the appearance of 

plastic deformation. Plastic deformation on siliceous rocks seems to be the result of 

pressure-related activities (e.g. scraping), developing during work with both soft and 

hard materials. Although no evidence of plastic deformation was registered on the 

archaeological basalt artefact, results of different use-wear experiments with basalt tools 

showed that plastic deformation, as occurs with siliceous materials, is less evident on 

basalt tools. Nevertheless, it was documented on flakes used for functional experiments, 

especially after a long period of use.  

Taking into consideration the characteristics of deformation observed on the edges of 

lithic tools, several criteria were established by various authors (Vaughan 1985, Levi 

Sala 1996, Ollé 2003, Lerner 2007) to define the material worked, particularly for 

artefacts of siliceous rocks. As such it is considered that: 1) butchery activities (e.g., 

skinning, defleshing, meat processing etc.) cause low density and irregular deformations 

on artefact topography (along the active edge), although the possibility of having more 

developed and denser wear traces, together with plastic deformation and some abrasion 
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is not discarded; 2) wear traces produced during hide working processes are, in most 

cases, defined by the presence of dense and intense rounding and polish, abrasion and 

plastic deformation and striations which are mainly perpendicular to the edge, and edge 

damage; 3) use-wear traces produced during bone processing are characterised as being 

dense, deep and homogenous, with modifications caused by abrasion and plastic 

deformation. Bone processing pieces are also characterised by having a surface that is 

very smooth (polished) but at the same time wavy; 4) wear traces caused by 

woodworking tend to be dense and localised with well-developed, very smooth polish 

which is convex in micro-relief, and displays plastic deformation, linear features and 

edge damage. The hardness of material is considered to be a very important factor in the 

formation of wear traces (Levi Sala 1996, Ollé 2003, Vergès 2003). According to its 

elasticity or flexibility, meat is considered to be the most elastic material, followed by 

hide, wood, antler, bone, shell and stone (Tringham et al. 1974, Grace 1989, Levi Sala 

1996), although, according to these authors this order can change because of the 

condition (i.e. fresh or dry) of materials. Hard materials without water or oil in their 

composition remove asperities present on the surface of the lithic artefact’s surface 

(crystal crashing) whereas softer materials drag crystals (crystal smoothing) over the 

topography of the used edge making it smoother.  

It was difficult to define clearly activities carried out, movements, and material worked 

for the archaeological artefacts studied, especially for those with indeterminate traces. 

However, taking into consideration the criteria stated above established by several 

researchers and the results obtained from the study of archaeological and experimental 

tools, it was considered that some retouched flakes (n = 5) of Units V and II with clear 

traces on their edges were most likely used on soft materials (e.g., meat, skin). The 

actions in some cases (e.g. parallel to the edge features) correlate more with longitudinal 

motion and to cutting/skinning actions, and in some other samples (e.g. perpendicular to 

the edge deformations) with transversal motion and to scraping actions. Modifications 

on the edges of two retouched flakes from both units were related to their use on hard 

materials (e.g., wood, bone). In fact, characteristics of use-wear traces (e.g., very 

smooth polish, compression, linear features) observed on these artefacts directly related 

them to woodworking activities. 

It was very complicated to define action, worked material, movement motion for 

artefacts with indeterminate deformations on their edges (i.e. deformations which are 
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less well developed to be clearly determined, but probably result from use). On a few 

samples it was possible to identify deformations that were probably related to 

longitudinal motions and cutting/skinning actions, and on some others, possibly to 

transversal motions and scraping actions. It was difficult to identify a specific type of 

material based on the observed characteristics, however in general terms deformations 

seem to be more similar to those observed when working soft materials. 

The importance of identification and study of possible evidence for residues on lithic 

artefacts has been discussed by many authors (among others, Anderson 1980, Mansur-

Franchomme 1983, Vaughan 1985, Hurcombe 1985, Gerlach et al. 1996, Sobolik 1996, 

Pawlik 2004), however it is not always an easy task to identify organic residues on the 

edges and on surface of lithic tools. Moreover still much debated is the possibility of the 

survival of organic residues on lithic tools after use, and their further recognition and 

differentiation from modern residues resulting from manipulation of an artefact.  So far, 

possible residues observed on lithic tools have been interpreted as remains of phytoliths, 

meat, dry hide, hair, plant fibre, spores, including feather barbules, blood remains etc. 

(Anderson 1980, Mansur-Franchomme 1983, Hurcombe 1985, Gerlach et al. 1996, 

Hardy & Moncel 2011, Hardy et al. 2013). Furthermore, some authors have claimed to 

even interpret the species to which the “identified” residue belongs (Hardy & Moncel 

ibid, Hardy et al. ibid). However, an explanation of the criteria and methodology used to 

identify and interpret with such detail residues is often lacking, especially when using 

only optical microscopy, which does not allow chemical compositional analysis to be 

made. Taking into consideration the existing debates, problems of recognition and 

identification of old organic residues on lithic artefacts, and absence of in-depth 

experimental and published investigations in this subject, some interesting conclusions 

can be made with respect to possible residues observed on the edges of two 

archaeological basalt artefacts from Azokh Cave. At this stage it can be stated only that 

morphologically and compositionally (Ca and P) these residues correlate with the 

composition of bone/antler/horn and that the observed area is completely clean of other 

organic remains (e.g. sediment). 

Other traces (not related to artefact use) were also identified in the Azokh lithic 

assemblages. In particular, traces related possibly to knapping/retouching activities were 

detected on the edges of a few flint retouched tools from Unit II. It is known that hard 

hammer percussion or retouching with frequent application of surface or edge grinding, 
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causes a kind of friction or abrasion (Tringham et al. 1974, Levi Sala 1996, Dockall 

1997, Rots 2005). The morphology and dimensional variability of these so-called 

technical traces can be confused often with use-wear traces. Moreover there may also be 

an overlapping of technical and use-related traces, making their identification and study 

more difficult (Pawlik 2004, Rots 2005, Vergès & Ollé 2011). This may be the case also 

for some of the Azokh Cave lithic tools; however, at this stage no further details can be 

given regarding such traces, apart from considering them as possible technical traces.  

A few lithic artefacts of various Azokh Cave units also display microwear traces (e.g. 

polish, striations, abrasion) over some areas of their dorsal and ventral faces, which may 

be interpreted as related to hafting activities. The recognition of hafting traces and 

hafted areas on artefacts are considered important factors not only for the reconstruction 

of stone tool uses but also for understanding intra-site activities, site function and 

behavioural patterns (Dockall 1997, Pawlik 2004, Rots 2005). However, according to 

these authors, hafting traces are often weakly developed, or in the case of efficient 

hafting microwear traces may not be produced (Levi Sala 1996).  In addition, weakly 

developed microwear traces resulting from hafting can easily be confused with post-

depositional alterations (Pawlik 2004). In fact, it is difficult to assert the hypothesis for 

hafting on the Azokh Cave lithic pieces based just on microwear traces observed on a 

few archaeological samples, as the percentage of PDSM is very high (see details in 

chapter 10) in different units. Although traces seen on these samples seem to be slightly 

different from those observed on artefacts with PDSM, further detailed experimental 

and microscopic studies are needed to verifying a hafting hypothesis. Based on OLM 

observation alone, black spots or black residues, similar to microwear traces, seen on 

these few artefacts, could have been associated easily with adhesives (e.g. wax, pitch, 

tar, bitumen, etc.) used for hafting activities during prehistory. The impossibility of 

identifying residues of adhesives on lithic tools and differentiating them from other 

residues using only an optical microscope has been highlighted by several authors 

(Pawlik 2004, Pawlik & Thissen 2011, Cârciumaru et al. 2012, Charrié-Duhaut et al. 

2013, Hauck et al. 2013). Therefore a chemical compositional analysis of these residues 

is necessary. Results of the chemical compositional analysis (SEM-EDX) of black spots 

on the Azokh artefacts showed that compositionally (Mg, Ca, K, P, S, Fe, Al) these 

residues are quite similar to bat guano (see details in part 3, chapter 10). Of course this 

does not mean that some natural adhesives cannot have a similar composition and that 



                                                                                                                                                           9.Functional studies  

395 
 

the possibility that these black residues are remains of adhesives should be completely 

excluded. But the clear presence of chemical alteration on the studied assemblages and 

the scarcity of samples with this kind of black residues require in depth chemical 

compositional studies with both guano and different hafting adhesives in order to be 

sure not only of the hypothesis of the hafting of Azokh Cave lithics but also of  the type 

of adhesives used for hafting. 

Most artefacts selected for functional studies showed the presence of post-depositional 

alterations, although along with PDSM, a few had possible evidence of use on their 

edges. Some authors (Levi Sala 1996, Burroni et al. 2002), suggest that weakly 

developed use-wear traces on lithic artefacts resulting, for example from meat cutting or 

fresh hide scraping, can disappear after movement in wet gravelly sediment, as the 

matrix re-polishes the surface of the rock, causing extension and dispersion of polish in 

areas of the lithic artefact other than edge. In contrast, well developed use-wear traces 

resulting, for example from woodworking, can become slightly dulled in gravelly 

sediment but not disappear under newly developed polish or abrasion. With this in 

mind, it can be stated that at some point perhaps many archaeological artefacts had 

some use-wear traces but further post-depositional alterations overlapped most of these 

weakly developed traces. The exceptions are those few examples that together with well 

evidenced PDSM on other areas of their surface show better organised and oriented 

alterations on their edges. Although in this latter case too, it is difficult to assert 

unambiguously that these artefacts were definitely used and then suffered PDSM 

because of later movement in the sediment. 

Some retouched and unretouched flakes in the assemblage, however, showed quite fresh 

edges, ridges and surfaces, indicating that not all pieces taken into the cave and 

particularly to the back of Azokh 1 were used or taken in for particular purposes.   

As a result of the functional analysis described and discussed here, the following 

conclusions have been reached:  

1) Some archaeological artefacts from Azokh 1 passage have definitively been 

used. Although the percentage of clearly used artefacts is not very high, they 

bear evident use-wear traces. 

2) Use-wear traces were better preserved on Unit V lithic artefacts than on those 

from other units, although some clear evidence of use-wear deformation has 
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been observed on Unit II lithics. Taking into consideration the quantitative 

difference between pieces analysed from Unit II and other units, the scarcity of 

lithic tools with use-wear traces on lithics in Unit II are most likely to be the 

result of a higher degree of post-depositional alteration clearly affecting the 

preservation of use-wear traces. 

3) Artefacts with use-wear were mainly of good quality raw materials (e.g., flint, 

basalt, obsidian). All were knapped elsewhere and introduced to the site as 

ready-made tools.  Some raw materials were local origin (e.g., some types of 

flint and basalt), others were non-local (e.g., flint, jasper, basalt, obsidian).  

4) Use-wear traces were more common on flint artefacts, although not enough to 

allow inferences to be made regarding preferences by Azokh Cave hominins for 

a particular rock type for particular tasks. As post-depositional alteration of 

artefacts of other rocks (e.g., basalt, obsidian) mostly prevented the inclusion of 

these artefacts in this study, there is no solid base to assert that basalt or obsidian 

pieces were preferred less than flint pieces. Moreover, as experimental work 

indicated, basalt tools were quite effective in carrying out different activities 

(skinning and scraping) although they require a longer period of use and more 

intensive action for deformations caused by use to become well-developed.  

5) Small- and medium-sized artefacts were commonly used, although not to the 

extent that would indicate intentional production of these pieces for use. Large 

artefacts were less commonly used, indicating that there was no special 

preference for large pieces for functional activities (i.e. butchery, skinning, 

scraping etc.). 

6) More retouched than unretouched flakes were used, although not enough to 

suggest that retouched pieces were preferred for tasks; many unretouched flakes 

were not included in this study because of their poor state of preservation. Most 

unretouched flakes (including broken flakes and flake fragments) and the blanks 

of most retouched flakes (including broken retouched flakes and retouched flake 

fragments) with clear and possible use-wear traces were Levallois (especially 

those from Unit II) and only a few pieces were simple flakes (particularly in 

Units V and III). In all units most retouched flakes with use-wear traces 

typologically were side-scrapers, although a few denticulates, points and a bec 

with clear and possible use-wear traces were present too.  
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7) The spatial distribution of artefacts with clear and possible use-wear traces 

indicates possible butchery activities carried out primarily close to the cave wall 

where the accumulation of faunal remains (particularly bear bones) was also 

high.  

8) Rounding, polish (sometimes involving clear plastic deformation), linear 

features edge damage, were the most evident wear features on artefact edges. On 

those artefacts with clear signs of use, there was good evidence of orientation 

(e.g., parallel or perpendicular to the edge) and distribution (e.g., longitudinal, 

transversal), which was not the case for pieces with post-depositional alterations. 

9) Characteristics of use-wear traces enabled identification of features related to 

longitudinal actions (e.g., cutting, skinning) and working of soft material (e.g., 

meat, skin), and transversal actions (e.g., scraping, whittling, etc.) and working 

of hard materials (e.g., wood). As such, an interpretation can be made that 

activities related to butchery, hideworking and, at times, woodworking were 

carried out with these artefacts. It is difficult to say if the activities were carried 

out in the area of current excavations or if the artefacts were used somewhere 

else and then introduced, to the back of Azokh 1 after use. However, the 

presence of some bones with cut-marks in the area (Marín Monfort et al., in 

press) suggests that some or part of these activities possibly took place in this 

area of the cave, although conditions (e.g., natural light, safety) are not optimal 

to suggest it was an habitual or comfortable area for such activities to be 

undertaken during long periods of time. 

10) Some possible residues identified on the edges of two basalt artefacts 

compositionally coincide with organic material, in particular with bone. These 

residues may have resulted from tool use or they could have adhered to its 

surface once the piece had been discarded, although at this stage it is difficult to 

be any more specific. 

11) The possibility that some Azokh lithics (particularly those from Unit II) were 

hafted, is not excluded as some pieces show deformations, which in other 

conditions (i.e., without the presence of post-depositional alterations in the 

assemblage) could have been interpreted as clear hafting traces. However, for 

the current assemblage this theory requires further study and experimentation. 

12) The presence of some unretouched and retouched stone tools with fresh edges 

indicates that not all artefacts introduced into the back of the cave were used 
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even though they have all the characteristics (i.e., size, morphology, shape, 

edges, etc.) required to carry out some specific actions (e.g. scraping, skinning).  
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Chapter 10. Post-depositional surface modification (PDSM) studies  

10.1. Methodology for the PDSM studies 

The study of post-depositional surface modification (PDSM) was an important part of 

this thesis, as many of the lithic artefacts from Azokh appeared to have different degrees 

and different types of alterations (from simple patinas to edge damage and breakage). 

This analysis, which included an experimental component and study of experimental 

and archaeological artefacts, aided an understanding of site formation processes, the 

various mechanisms that disturb the spatial arrangement of artefacts, and distinctive 

combinations of wear features on the surface of the lithics caused by sediment and other 

factors. 

10.1.1. Methodology of PDSM analysis of archaeological pieces  

A special database was created based on the work of different authors (Newcomer 1976, 

Flenniken & Haggarty 1979, Levi-Sala 1986, van Gijn 1990, Shea & Klenck 1993, 

McBrearty et al. 1998, Karkanas 2000, Vallin et al. 2001, Burroni et al. 2002, Shahack-

Gross et al. 2004, Thiébaut 2007, Bird et al. 2007) related to rounding, polishing, edge 

damage, mechanical fractures, chemical and thermal alterations of artefacts. Macro – 

and microscopic characteristics were taken into account. While some attributes (e.g. 

presence of patina, concretion, striations, sheen, edge damage, fractures, chemical 

weathering) were defined macroscopically for the most part, for other attributes (e.g. 

orientation of striations, their dimensions, disposition and dimensions of edge damage), 

microscopic description was needed. A light optical microscope (ZEISS Axioscope A1) 

was used most of the time, and for some specific cases (e.g. compositional analysis of 

alterations) the SEM (FEI Quanta 600) was used (detailed description of both 

equipments is given in the section 3.3.3). 

10.1.1.1. Mechanical alterations 

Analysis of rounding and polishing of edges, ridges and the artefact surface aids in 

understanding whether there was movement of the artefact after deposition caused by 

water flow, sediment movement, trampling etc. Rounding variables considered were: 

non-rounded (fresh artefact with clearly shaped edges and ridges), slightly rounded 

(minor rounding), medium rounded (regular rounding), and totally rounded (artefact is 
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heavily rounded). Also considered were: rounded face (dorsal, ventral or both) and 

rounded area (distal end, proximal end, surface, edges, ridges, bulb, total area). Other 

aspects considered were: rounding distribution (Figure 10.1): Compacted (whole 

surface is rounded), close (artefact is not completely rounded but the rounding of 

different parts of its surface are connected and together form > 50%), semi-close (some 

rounding evident, but it occupies < 50% with almost no binding between different 

rounded areas), and open (no rounding or very little isolated rounding).  

 

Figure 10.1 – Variables for rounding distribution 

Rounding texture was defined on the basis of rounding distribution(Figure 10.2) and 

described as smooth (no irregularities of the rounded area), wavy (some undulations of 

the rounded area), and irregular (rounded area is rough and not uniform).  

 

Figure 10.2 – Rounding texture 

Once these attributes had been described, it was possible to consider rounding 

development (Figure 10.3): very developed (greatest degree of rounding, usually 

coincides with maximum stages of rounding distribution (i.e. compacted) and texture 

(i.e. smooth)), developed (rounding is well evidenced, but less than the very developed 

category), and slightly developed (artefact surface is less rounded). 

 

Figure 10.3 – Rounding development 

González Urquijo & Ibáñez Estévez (1994), Levi Sala (1996), and Mangado Llach 

(2004) note different reasons for the occurrence of polish, e.g. use, thermal and 

chemical alterations, mechanical movements etc.; however, polish generally is 
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described as being an attribute of the rock‟s surface texture characterised by high lustre 

and strong reflected light resulting from abrasion by very fine particles. Variables used 

for this alteration type were: polishing degree (no polish, slightly polished, medium 

polished, and total polish); polished face (dorsal, ventral or both) and polished area 

(distal end, proximal end, surface, edges, ridges, bulb, total area); polish distribution 

(compacted, close, semi-close, and open); polish texture (smooth, wavy, and irregular), 

and polish development (very developed, developed, and slightly developed). 

Striations are linear features (furrows or grooves) that can be produced on the surface 

of rocks as a result of use or post-depositional processes. Variables considered included: 

degree of striations (represents the abundance of striations on the artefact surface) – 

absent (no striations), scarce (<35%), common (35 - 65%), and very common (>65% 

striations) (Figure 10.4); faces on which striations are visible (dorsal, ventral or both 

faces), and location areas (left or right lateral, distal end, proximal end, total surface). 

Analysis of orientation of striations can help understand the order of their distribution, 

if any. The way striations are organised or not can be indicative of a particular type of 

alteration - use or post-depositional alteration - e.g. striations have a parallel or 

perpendicular distribution to the edges and with some organisation and order between 

them may indicate an origin arising from use. Striations which are disorganised and 

dispersed over the artefact surface without any logical order are most likely to result 

from post-depositional alteration. Variables used were (Figure 10.5): parallel (striations 

were distributed parallel to the closest edge), perpendicular (distribution of striations 

was perpendicular to the closest edge), oblique (striations are obliquely distributed with 

regard to the closest edge), isolated (isolated distribution of striations), and mixed 

(striations are unevenly distributed, with no particular orientation and organisation). 

Length and width measurements were taken of the biggest and smallest striations using 

the optical or USB-microscope (PCE-MM200), or an electronic calliper that gives an 

exact size with decimal values included. Calculation of the maximum, minimum and 

mean values were taken to determine if there were different size categories of striations 

and if these were related to striation distribution, orientation or type of alteration. 
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Figure 10.4 – Abundance of striations 

 

Figure 10.5 – Orientation of striations 

The next three categories in the analysis of PDSM were the presence of pits, sheen and 

mechanical cracks. Pitting or micro-pitting is the presence of small “holes” over the 

artefact surface better evidenced especially on the polished areas. Researchers relate it 

to both use and post-depositional alteration (Keelley 1980, Levi Sala 1996). Use relates 

pitting mainly to the working of hard material (e.g. wood, bone). Post-depositional 

contact with gravelly sand sediment can produce surface pitting on the artefact too. 

Variables for the abundance of pitting on the artefact surface were (Figure 10.6): absent 

(no pits), scarce (<35%), common (35 - 65%) and very common (>65%). 

 

Figure 10.6 – Abundance of pitting  

Sheen (lustre, glossy surface) is known to result from long term movement of the 

artefact in sediment, especially when there is water and gravel in the sediment 

(mechanical origin), although some authors propose that sheen can also have a chemical 

origin (Levi Sala 1996, Burroni et al. 2002). As with pitting, variables were: absent (no 

pits), scarce (<35%), common (35-65%) and very common (>65%). When possible the 

type of sheen was indicated: mechanical (clearly resulting from artefact movement, 

normally combined with rounding and polishing of the artefact surface), chemical (in 

the Azokh case bat guano was the main factor considered and its possible role in the 

formation of sheen), thermal (thermal alteration - heat or freezing; the main reason of 

sheen formation, also called thermal lustre), indeterminate (sheen of unclear origin). 

Mechanical cracking is a weathering effect on the rock, and is due mainly to 

mechanical processes (e.g. artefact movement in the sediment) (Burroni 2002). 
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Variables for the abundance of mechanical cracking on the artefact surface were: absent 

(no mechanical cracks), scarce (<35%), common (35-65 %) and very common (>65%). 

Edge damage can be produced during artefact use or because of post-depositional 

alterations. Principal reasons for the occurrence of edge damage during use are 

considered to be hardness of the worked material, strength of the worker, position and 

movement of the tool during use, and resistance of used area to fracture (Tringham et al. 

1974, Odell 1977, Keeley 1980, Levi Sala 1986, González Urquijo & Ibañez Estévez 

1994).  Post-depositional movement of an artefact in gravelly sediment can also produce 

edge damage (Levi Sala 1996, Burroni et al. 2002). Edge damage analysis included 

degree of development (Figure 10.7): absent (no edge damage), scarce (<35%), 

common (35-65%) and very common (>65%); the face (dorsal, ventral and both) and 

area (dorsal right lateral (drl), ventral right lateral (vrl), dorsal left lateral (dll), ventral 

left lateral (vll), dorsal distal (dd),  ventral distal (vd), dorsal proximal (dp) and ventral 

proximal (vp). 

 

Figure 10.7 – Edge damage development 

Distribution of edge damage refers the continuity or discontinuity of damage on the 

affected edge: continuous (uniterrupted damage on the edge) and non-continuous 

(interruptions between affected areas). Disposition of edge damage, that is the position 

of each micro-chip with regard to the others (Figure 10.8) was also taken into account: 

isolated (is) (one isolated micro-chip), straight (st) (adjacent micro-chipping) and 

superimposed (sup) (different micro-chipping one on top of the other formed at the 

same or at different times). 

 

Figure 10.8 – Edge damage disposition (the illustration adapted and modified from González 

Urquijo & Ibáñez Estévez 1994) 

Following the characterisation of edge damage, morphology and termination of micro-

chips was considered. Morphology refers to the shape of micro-chips:semicircular 

(smc), quadrangular (qdg), trapezoidal (trp), triangular (trg), half-moon (hm), and 
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irregular (ir) (Figure 10.9). It is believed that the shape of micro-chipping can be 

indicative of tool movement during use, worked material or movement in the sediment 

(Tringham et al. 1974, Akoshima 1987, Grace 1989, Anderson-Gerfaud 1981).  

 

 

Figure 10.9 – Morphology of micro-chipping (illustration adapted and modified from González 

Urquijo & Ibáñez Estévez 1994) 

Termination type of micro-chippings at their distal end maybe related to tool use and 

post-depositional alterations (Grace 1989). Variables defined (Figure 10.10): sharp (sh), 

reflected (ref), step-form (step), and transverse (tr). 

 

Figure 10.10 – Variables of micro-chipping terminations (illustration adapted and modified 

from González Urquijo & Ibáñez Estévez 1994) 

Delineation of the damaged edge considered the same variables as for retouched flakes: 

convex (cx), concave (cc), straight (st) and sinuous (sin).  

Finally measurements (length and width) of the biggest and smallest micro-chips and 

also angle with regard to the edge were taken in order to calculate the maximum, 

minimum, mean and average values and determine any clear qualitative and quantitative 

differences between edge damage on different rock types, differences between so-called 

false-retouch/pseudo retouch and real retouch, and to determine if the numerical data 

can provide information about the reasons or conditions relating to the occurrence of 

micro chipping. Measurements were taken with an electronic callipers or the ruler 

option of the optical and USB microscopes. Length is the greatest distance between 

laterals of micro-chipping, and width, the area where micro-chipping starts and its distal 
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extremity, more or less perpendicular to the edge (Figure 10.11a). Angle was measured 

by goniometer from the edge where the micro-chipping is located to its distal extremity 

(Figure 10.11b). 

 

Figure 10.11 – Methodology of micro-chip measurement: a) length and width; b) angle 

Fractures are an important part of post-depositional alterations and this category 

included all artefacts with any potential post-depositional fracture. Variables included: 

fracture location (i.e. area on artefact where fracture is), e.g. transversal distal, 

transversal proximal, longitudinal left/right lateral, and various (fractures on different 

parts of the same artefact); fracture delineation (Figure 10.12): convex (cx), concave 

(cc) straight (st), sinuous (sin), combination of several delineations. This is an important 

feature as the type of delineation can indicate a particular type of PDSM (e.g. according 

to Burroni et al. 2002, Thiébaut 2007 concave delineation may indicate trampling 

events, irregular or sinuous delineation may indicate post-depositional transportation of 

artefacts etc.). 

 

Figure 10.12 – Delineation of post-depositional fractures 
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10.1.1.2. Chemical alterations 

Chemical alteration of archaeological assemblages is a known fact. The presence of 

water in archaeological sediments can lead to the formation of some forms of chemical 

alteration, for example white patina (Scholze 1988, Burroni et al. 2002). In Azokh 

Cave, however, along with recognition of this water-based chemical alteration, bat 

guano is another very important factor causing frequent chemical alteration in the 

assemblage. There are several large colonies of local bats that access the cave galleries 

through the main cave entrance where the archaeological units are located. Under the 

acidic conditions produced by degraded bat guano deposits, artefacts or bones 

containing calcium carbonate are not expected to last for long periods of time because 

the very high pH of the sediment causes the formation of patina and hard concretion on 

the surface of the artefact until it is completely degraded (Karkanas 2000). Therefore, 

analysis of chemical alterations was an important part of this study. Variables 

considered were: presence of chemical weathering: none (not present), slight (minor 

chemical weathering), medium (some weathering), and total (entire chemical 

weathering of the artefact); Weathered face (dorsal, ventral or both) and area (left/right 

laterals, proximal/distal ends or entire surface), and kind of weathering (e.g. patina, 

concretion, manganese or several of these). 

The presence of patina, concretion and manganese stains on the artefacts was first 

determined. Patina is the greyish, yellowish or whitish fine layer on the artefact 

surface, the formation of which according to some authors (Andersen & Whitlow 1983, 

Levi Sala 1996) is a complex process and occurs in sediments of variable pH. Several 

categories were considered: no patina (np) – fresh artefact; partial patina (pp) – < 35% 

of the surface is altered by patina; medium patina (mp) – 35 - 50% of the surface is 

patinated; total patina (tp) – 100% is affected (see figure 7.11). Patina colour was 

defined using the Munsell rock colour chart. Although this was not a decisive variable 

for the study, the results will aid future experiments related to the formation processes 

of patina on different rock types and in different environments (e.g. cave sites, open air 

sites etc.).  

A concretion is a solid mass, usually composed of inorganic material (also mineral 

matter) and formed in the cavities, cracks or pore spaces of the rock. It is a typical 
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characteristic of sedimentary rocks (siliceous rocks in particular) but is present also in 

other rock types (Mangado Llach 2004). Variables used for this category were: no 

concretion, < 50%, >50% and total concretion. 

Manganese is usually formed in the contact zones between the cortex and raw material, 

an area with a high concentration of minerals related to the circulation of fluids 

(Mangado Llach 2004). The presence of compressed colours with grey, brown, red and 

purple gammas indicate the presence of iron-rich fluids which circulate in the 

sedimentary environment in oxidising conditions. Traces of black indicate manganese 

or remains of organic material preserved in anaerobic conditions. The variables were: 

no manganese, < 50%, >50% and total manganese. 

10.1.1.3. Thermal alterations 

The PDSM study addressed aspects of the thermal alteration of artefacts. Variables 

included: thermal cracks - absent (no evident thermal cracks), scarce (<35%), common 

(35 - 65%) and very common (> 65%). The face (dorsal, ventral, or both faces) and 

area (left/right laterals, distal or proximal ends, or general surface) on which thermal 

cracks occur were analysed too. When possible evidence for colour change due to 

thermal alteration was noted as: none (no change), slight (minor changes), medium 

(some changes), and total (whole colour is changed). Distribution of the change in 

colour was noted as: plain (uniform distribution of colour on the whole surface), dotted 

(together with the main colour, there is an important presence of other colours, 

generally of small dimension and rounded morphology distributed throughout the 

surface of the sample giving a dotted aspect to it), banded (different colours present in 

rhythmic lines), irregular (having a mix of colours). Thermal lustre is another 

important alteration caused by heat or freezing (Burroni et al. 2002, Mangado Llach 

2004). The presence of thermal lustre was recorded: absent (no evident lustre), scarce 

(<35%), common (35-65%) and very common (>65%). The type of lustre was described 

using the same variables as for raw material lustre: silky, greasy, pearly and waxy. 

Characteristics and variables used in the PDSM analysis are summarised in Table 10.1. 
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General features Variables 

                                                                     

Sub-variables       

Mechanical alterations 

 
rounding degree not rounded, slightly rounded, medium rounded & totally rounded 

 
rounded face dorsal, ventral or both faces 

  
Rounding rounded area distal/proximal end, left/right edges, ridges, bulb & total surface 

 
rounding distribution compacted, close, semi-close & open 

 

 
rounding texture smooth, wavy, irregular 

  
  rounding development very developed, developed & slightly developed 

 
polish degree no polish, slight polish, medium polish & total polish 

 
polished face dorsal, ventral or both faces 

  
Polishing polished area distal/proximal end, left/right edges, ridges, bulb & total surface 

 
polish distribution compacted, close, semi-close & open 

 
  polish development very developed, developed & slightly developed 

 

degree of striations absent, scarce, common & very common 

 

 

face/s with striations dorsal, ventral or both faces 

  
Striations area/s with striations distal/proximal end, left/right edges, ridges, bulb & total surface 

 

orientation of striations parallel, perpendicular, oblique, isolated and mixed 

  sizes of striations length & width     

Pits evidence of pitting absent, scarce, common & very common   

Mechanical cracks evidence of mechanical cracks absent, scarce, common & very common   

Sheen evidence of sheen absent, scarce, common & very common   

  type of sheen mechanical, chemical, thermal & indet.   

 
degree of edge damage absent, scarce, common & very common 

 

 

face/s with edge damage dorsal, ventral or both faces 

  

 
area/s with edge damage drl, vrl, dll, vll, dd, vd, dp & vp 

 
Edge damage distribution of edge damage continuous & non-continuous 

  

 
disposition isolated, straightened & superimposed 

 

 
morphology of micro-chippings Sm  qdg, trp, trg, hm & ir 

 

 
termination of micro-chipping sharpened, reflected, step-form & transverse 

 
delineation cc, cx, st & sin 

  

  

 

dimensions & angle of micro-

chipping 
 

 

length & width; angle 
     

Fractures fracture location transversal distal/proximal, longitudinal left/right lat., various 

  delineation cc, cx, st & sin     

Thermal alteration 

 
thermal cracks absent, scarce, common & very common 

 

 

 

face with TA 

 

dorsal, ventral or both faces 

 
  

 

area with TA 

 

left/right lat-s, proximal/distal ends, whole surface 

 

colour change  a) new colour  N1 black, N9 White, N3 Dark grey etc. 

 

 

b) colour distribution plain, dotted, banded) & irregular 

 
thermal lustre a) degree of thermal lustre absent, scarce, common & very common 

 
  b) type of lustre silky, greasy, pearly and waxy   

Chemical alteration 
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degree none, slight, medium & total 

  

 

face  dorsal, ventral or both faces 

  

 

area  left/right lat-s, proximal/distal let-s, whole surface 

  type  patina, concretion, manganese or several of these 

Patina degree of patina np, pp, mp & tp 

 

patina colour N9 white, 5Y 8/1 Yellowish grey, N8 Very light grey etc. 

Concretion degree of concretion no concretion, < 50%, > 50% & total concretion 

  

no manganese 

Manganese degree of manganese < 50 % 

  

> 50 % 

  

total manganese 

Table 10.1 – Methodology of PDSM study (Legend: np = no patina, pp = partial patina, mp = 

medium patina, tp = total patina, drl = dorsal right lateral, vrl = ventral right lateral, dll = dorsal 

left lateral, vll = ventral left lateral, dd = dorsal distal, vd = ventral distal, dp = dorsal proximal, 

vp = ventral proximal, qdg = quadrangular, trp = trapezoidal, trg = triangular, hm = half-moon, 

ir = irregular, cc = concave, cx = convex, st = straight and sin = sinuous) 

 

10.1.2. Methodology of PDSM experiments 

Experiments related to the study of post-depositional surface modifications (PDSM) on 

experimental tools of various rocks (in particular, chert, flint, quartzite and quartz) have 

been the subject of several studies (Newcomer 1976, Flenniken & Haggarty 1979, Levi-

Sala 1986, van Gijn 1990, McBrearty et al. 1998, Vallin et al. 2001, Burroni et al. 2002, 

Thiébaut 2007). Alterations such as sheen formation, edge damage, cracks, fractures, 

striations, deformation, edge and ridge rounding, polished surfaces, pits and surface 

colour changes have been classified as the most common type of PDSM. Questions 

about the differences between PDSM alteration, use-wear and technical alterations 

(retouch) of archaeological stone tools have also been addressed by some authors. 

However, similar experiments and comparisons of functional and post-depositional 

alterations have not been as well explored or developed for lithic artefacts on volcanic 

materials. Most commonly, obsidian has been used for use-wear experiments 

(Hurcombe 1992, Barton et al. 1998, Araho et al. 2002, Hong & Kononenko 2005, 

Kononenko 2007, 2011, Beyin 2010) although less so for PDSM experiments. A few 

authors have addressed functional and micro-wear analyses on basalt or basaltic rocks 

(Plisson 1982, Richards 1988, Deunert 1995, Rodríguez Rodríguez 1998, Clemente & 

Gibaja 2009) but little experimental work has been published. Therefore the aim here 

was to organise several PDSM-related experiments with experimental artefacts of 
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different sedimentary and volcanic rock types found also in the Azokh archaeological 

assemblages, and compare them not only with the archaeological materials, but also 

with the results of functional experiments, particularly in the case of basaltic rocks. 

The results from the PDSM study of archaeological material of Azokh Cave showed an 

important degree of post-depositional alteration that affected lithic artefacts of different 

units (Asryan et al. 2014a). In particular, most alterations were related to breakages, 

edge damage, fractures, and chemical weathering. A series of experiments were 

organised related to events causing edge damage or fracture such as trampling produced 

by different animals (e.g. deer, bear, including also humans), and tumbling, which in the 

case of archaeological artefacts may have different origins (e.g. water transportation, 

movement in sediment). A particular type of tumbling machine containing water and 

sediment was used for the tumbling experiments.  

Data obtained from the Azokh faunal assemblage indicated the importance of bear 

(Ursus spelaeus) as the agent of many post-depositional alterations (Asryan et al 

2014a). However, the present trampling experiments were organised using different 

animals, in order to understand which type of alteration (from artefact dispersion to its 

fracture and edge damage) different animals can produce on artefacts of different raw 

materials and under different conditions (e.g. open area sites, covered or not by 

sediment) to try and explain what is seen on the archaeological material. Because results 

from some trampling experiments (e.g. deer, human) were not particularly good, the 

bear trampling and tumbling experiments were more detailed and systematic. However, 

the results from all trampling and tumbling experiments have helped improve our 

understanding of PDSM and find potential reasons for particular alterations evident in 

the archaeological assemblages of the cave.  

An experiment with bat guano was undertaken because of the chemical alterations 

evident in the archaeological material of Azokh Cave. Although this experiment is on-

going and needs to continue for longer, the first results are quite interesting and may be 

key to understanding some of the chemical alterations evident in the archaeological 

material.  

The distinctive feature of these experiments and perhaps also the difference with 

experiments undertaken by other researchers was the use of different animals and 
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mechanisms (in some cases perhaps also novel ones, e.g. bear trampling or bat guano 

alteration) with different rock types.      

The materials and methods used for each experiment are presented below. They provide 

more extensive and detailed information, especially for bear trampling, tumbling and 

bat guano experiments, as the results from these experiments play a more important part 

in our final results and interpretations. Although some experiments contributed less to 

the final results of this study (e.g. deer and human trampling), from a methodological 

point of view they are key to understanding many aspects related to trampling 

experiments and will help in developing further studies. 

10.1.2.1. Deer trampling experiment 

The aim of this study was to understand the kind of macro- and microscopically visible 

alterations that deer trampling can produce on experimental lithic artefacts. It was 

acknowledged that the results could differ to those evident in the Azokh Cave 

assemblages for several reasons: 1) the experiment was organised in an open area site 

while Azokh is a cave site so, a priori, there were differences of space, condition (e.g. 

cover, temperature, humidity, rain etc.) and sedimentation; 2) there were fewer 

possibilities (food, water, accessibility) that would attract deer to the cave (not the case 

for cave bears) than an open-area site, although there were deer bones in the faunal 

assemblage but these were not dominant (van der Made et al. in press, Marín-Monfort 

et al. in press); 3) time difference is another important factor, as many alterations occur 

over long time intervals, while the current experiments were planned for short time 

periods. Nevertheless, this experiment helped in understanding trampling evidence on 

the lithic artefacts caused by deer, and served as a methodological base for similar 

experiments with other animals. 

Area of experiment 

This experiment took place in Riofrio park (40°52'23.49"N   4° 9'5.45"O Segovia, 

Spain) (Figure 10.13a). It is a natural reserve area of 700 hectares situated in the 

foothills of the northern slope of the Sierra de Guadarrama, about 11 km from Segovia 

City. Most of the forest is covered by open stands with evergreen oak (Quercus ilex) 

and narrow-leafed ash (Fraxinus angustifolia). The higher elevations of the soft terrain 

have juniper (Juniperus thurifera) and pine (Pinus sylvestris). The faunal assemblage of 
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the park is represented mainly by fallow deer (Dama dama) (approx. 310 individuals) 

followed by red deer (Cervus elaphus) (approx. 90 individuals) (Figure 10.13b). The 

mean weight of fallow deer is between 60 – 65 kg, and that of red deer is between 70 – 

75 kg. 

 

Figure 10.13 – Riofrio Natural Park: a) General view of the park; the Royal palace of Riofrio 

and the experiment area; b) vegetation and animals (particularly fallow deer and red deer) in the 

park. 

The experiment was organised within the park, on a pathway in front of a feeding area 

where each two days approximately 50 – 60 deer go to get food and water, and have to 

cross the area chosen for the experiment. On this pathway the experimental area (40 x 

40 cm) was marked, and a theoretical “0 point”, which served as the reference point for 

coordinates. Coordinates of the experimental area were taken with a GPS (Figure 

10.14). 
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Figure 10.14 – Experimental area with indications of its exact location, its distance from the 

feeding area, the theoretical point “0”(left) and deer activity in the experimental area (right) 

Material and methods of the deer trampling experiment 

A pilot experiment was undertaken in the same area using a number of experimental 

flint artefacts. The aim was to clarify if the area was suitable for this experiment, and to 

understand problems or inconveniences that could occur during the experiment and 

during post-experimental studies. This pilot experiment showed that the area covering 

the pathway used by deer and that the density of animals was adequate for the 

experiment. Moreover, it gave interesting results related to the horizontal displacement 

of artefacts. However, the pilot study demonstrated that the use of a large number of 

experimental artefacts (more than twenty) can be problematic and time-consuming, a) 

for pre-experimental preparation (e.g. knapping artefacts, photography, cleaning and 

preparation of moulds), b) control of artefacts during the experiment (e.g. finding each 

artefact, taking individual coordinates), and c) for post-experimental processing and 

study (e.g. cleaning, photography, preparation of casts, microscopic observations etc.), 

especially when there are time and distance limitations. Therefore, for the next stage 

(i.e. the experiment itself) and also for all further experiments a smaller number of 

pieces were used guaranteeing their proper pre- and post-experimental preparation and 

study. 

Six experimental flakes were knapped using chert originating from the Ebro basin, 

collected in the Candasnos outcrops (Zaragoza, Spain). The pieces were photographed, 

measured (L, W, Th and weight), some basic technological aspects were noted and the 

pieces were cleaned in an acetone bath using an ultrasound cleaning machine for 5 – 10 

minutes, to remove dust produced during knapping and any finger grease that may have 
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resulted from manipulation of the artefacts. Once the flakes were clean, moulds were 

prepared using a base and light silicone paste so that later microscopic comparison 

between pre– and post–depositional characteristics of the artefacts could be made 

(Figure 10.15). The mould, usually included the most elevated parts of flake edges and 

ridges which are more likely to become more easily and quickly altered, since these are 

the first areas to make contact with, and are most often in contact with the enclosing 

sediment, stones etc.    

 

Figure 10.15 – Experimental flakes and their moulds 

The artefacts were placed in no special order in the experimental area. Clear notes were 

made on their location, orientation and the face in contact with the sediment. 

Coordinates of the artefacts were taken with a GPS and also using traditional Cartesian 

methods, to make sure that all necessary information was available in case of any 

technical problem. The face of the artefact in contact with the sediment was marked 

with an asterisk. A spy photo-camera was used to provide better control of the 

experimental area and all movements occurring within it (Figure 10.16). This camera is 

widely used by rangers and hunters as it has a special program that automatically takes 

several photos as soon as it detects any kind of movement in its focus. It is also 

protected from water, and snow, so it was ideal for this experiment. It was important to 

put it in a place with a clear view of the experimental area and out of animal reach. A 

tree next to the experimental area was chosen and the camera was fixed on the tree 

using a metal cable. 
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Figure 10.16 – Control photo-camera and its focus area with a view of the experimental place 

Recovery and post-experimental study of artefacts 

The artefacts were recovered after they had been in the experimental area for six 

months, following the same procedure as when starting the experiment. Each artefact 

was coordinated individually, orientations were noted, and in case of dispersion, the 

distances of movement were registered. Finally, each artefact was saved in separate zip-

bags, wrapped in soft tissue ready for safe transportation. Once in the laboratory they 

were photographed and measured in order to compare pre– and post–experimental data 

and to see if there were macroscopically evident changes. Afterwards, the flakes were 

subjected to a 15 – 20 minute neutral soap bath in an ultrasound cleaning machine and 

then washed under high water pressure in preparation for microscopic observation.  The 

first microscopic observation was undertaken using the optical light microscope at 50x 

to 200x and at times 500x magnifications. Except for a few macro- and microscopically 

visible breakages and tiny scratches, there were no significant alterations evident and as 

a result these artefacts were not observed under the SEM. 

10.1.2.2. Human trampling experiment 

An experiment related to human trampling was undertaken to determine possible 

alteration types that human trampling can cause on lithic artefacts. As in the case of deer 

trampling, several aspects were slightly different to the archaeological record at Azokh: 

a) the human species chosen; modern humans - Homo sapiens but the archaeological 

record indicates the presence of other human species (e.g. Homo neanderthalensis). 

Therefore there will be some variation in physical features (e.g. body size, weight, 

strength) and behavioural aspects (e.g. modern humans wear shoes, now also with quite 
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hard soles); b) organisation of experiment in an open-area and not a cave site, although 

the experimental area was in front of Azokh cave, however the conditions (e.g. 

humidity, temperature) outside the cave are different to its interior; as explained below 

these conditions played a decisive role in this experiment.  

Area of experiment 

The entrance to Azokh 1 Cave was selected as during the experimental period this area 

was continuously used by people to go into the cave, therefore guaranteeing continuous 

trampling of experimental flakes. Furthermore, as the experiment took place during the 

month of excavations, the experimental area and the experimental process could be 

controlled and any evident change registered. Finally, another very important aspect 

was that sediment from the interior of the cave could be used, thus making the burial 

conditions of artefacts similar to those of the archaeological pieces. 

Materials and methods 

Twelve experimental flakes were knapped from, chert, basalt and obsidian (4 flakes per 

raw material). The basalt was a cobble taken from the Ishkahangat River, close to the 

cave (2 – 3 km), the obsidian nodule was from a primary outcrop near Lusakert (Central 

Armenia) and the chert nodule was from the limestone formation of the cave. For each 

raw material type the same nodule was used to produce all four flakes. The use of a 

single nodule in this type of experiment is important as it avoids differences in raw 

material quality between the experimental artefacts. The experimental flakes were 

measured, photographed and characteristics related to their technological or physical 

aspects were noted (Figure 10.17). They were washed under high pressure running 

water and then in 90% medical alcohol prior to the preparation of moulds. As the 

experiment took place in the field there were no proper cleaning tools (e.g. ultrasound 

cleaning machine and neutral soap), so great care was taken with the manipulation of 

experimental artefacts trying not to touch them when knapping or touching only cortical 

areas or areas on which moulds would not be made). The mould was a mixture of base 

and light silicone pastes (50% of each paste) and applied to the edges and ridges of 

interest. 
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Figure 10.17 – Experimental flakes used for the human trampling experiment: a) basalt; b) 

obsidian; c) chert 

In front of the cave entrance a 40 x 40 cm trench was dug to a depth of 10 cm (Figure 

10.18). The hard sediment and stone blocks were removed to avoid unexpected 

problems with the experimental flakes. The bottom of the trench was covered by almost 

5cm of brown clay sediment taken from Unit II in the cave. Flakes were distributed at 

some distance from each other, on top of the clay sediment (Figure 10.18). Coordinates 

(X & Y) were taken using the Cartesian method. Orientation of each flake and the face 

in contact with sediment were noted. For the experiment, the cave entrance was used as 

the theoretical north.  In addition to these 12 experimental pieces, three other flakes (in 

chert, basalt and obsidian) were placed in the experimental area. They were 

intentionally covered in red using a simple graffiti spray to enable immediate on-the-

spot identification of any macroscopically visible potential post-depositional 

modifications.  The experimental artefacts in the trench were covered with 3 – 4 cm of 

brown clay sediment (Figure 10.18), to prevent direct contact between people‟s boots 

and the experimental artefacts.  
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Figure 10.18 – Azokh 1 Cave entrance (left); rectangle marks the experimental area 

experiment. Preparation of experiment (right). Upper line of figures includes the process of 

preparation of experimental area. The lower line shows the positioning and organisation of 

experimental artefacts in the area and their later covering with sediment 

The experiment lasted for 20 days and approximately fifteen people entered the cave 

daily (minimum 3 times a day, maximum 15 times a day) crossing the experimental 

area. During the experiment it rained once (11
th

 day of experiment), however it was 

enough to compact and harden the sediment, which probably affected the final results of 

this experiment. After 20 days, the experimental area was cleaned and “excavated” 

confirming the important hardening of sediment at the top of the trench (Figure 10.19). 

Once all the artefacts were discovered and coordinates and orientations taken, they were 

collected and placed in separate zip-bags with corresponding labelling, and wrapped in 

soft tissue for secure transportation. 
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Figure 10.19 – Human trampling experiment: a) experimental area at the beginning and end of 

experiment; b) experimental artefacts at the beginning and end of the experiment 

In the laboratory the samples were subjected to cleaning, photography, and measuring 

procedures as explained above for the deer trampling experiment. The optical 

microscope was used for the microscopic study and based on the results, only one of the 

obsidian artefacts was studied in the SEM. In addition to cleaning the artefact in an 

acetone bath in an ultrasound cleaning machine, a cast was prepared for this flake, using 

a rigid polyurethane resin. Both the original piece and the cast were gold coated for high 

vacuum observation in the SEM. Magnifications for these samples were mostly between 

200x and 1000x. 

10.1.2.3. Bear trampling and tumbling experiments  

The aim of this study was to explore experimentally the possibility of bear (Ursidae) 

trampling and water-induced tumbling as potential PDSM agents on tools (Asryan et al. 

2014a). Bears were chosen for the trampling experiment as bear is the dominant species 
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within the faunal assemblages of Azokh Cave (van der Made in press). The tumbling 

experiment was chosen in order to address our doubts about the origins of some PDSM 

observed on the archaeological materials of the cave (e.g. heavy rounding, unevenly 

distributed striations, edge damage, etc.) (Asryan et al. in press, Asryan et al. 2014b,  

Marín-Monfort et al. in press). Of course, there were some differences between the 

conditions of these experiments and the archaeological reality: 1) the trampling 

experiment was organised in an open area site and the tumbling experiment in the 

limited area of a tumbling machine, although in both cases an effort was made to ensure 

that the experimental conditions simulated as closely as possible the archaeological 

conditions (i.e. similar sediment types, similar experimental material etc.); 2) in the 

trampling experiment, obviously, the bear species was different to that present in 

archaeological record (Ursus arctos instead of Ursus spelaeus) with all corresponding 

physical and structural differences. In the tumbling experiment the movement of 

sediment and water was caused by artificial methods instead of the natural processes 

that may have occurred inside or outside the archaeological site; 3) inevitably, the 

experiment was of short duration in comparison to the archaeological record. However, 

these two experiments were particularly significant for this study and provided a basis 

for ideas for new experiments that are currently on-going. 

Material and methods 

A set of experimental flakes (n = 25) in chert (Neogene chert from Atapuerca (Spain) – 

ANch), flint (Norfolk flint (UK) – NF), basalt (from the Ishkhanaget River valley 

(Nagorno Karabagh) – Ishbas), obsidian (from Hrazdan (Armenia) – Hrzdobs), quartzite 

and quartz (both from Atapuerca – AQTE (quartzite) and AQTZ (quartz)) were 

prepared by an expert knapper using direct percussion with a quartzite hammerstone 

(Figure 10.20). Not all the raw materials were from local sources (near Azokh Cave, or 

from Nagorno Karabagh and Armenia) as it was difficult to transport a large amount of 

stone, however, an effort was made to use raw materials that by their texture, 

appearance etc. were closer to those in the  archaeological record of Azokh. Although 

there are no quartzite or quartz artefacts in the Azokh assemblage, it was felt that 

advantage should be taken of this unique opportunity to undertake an experiment with 

bears. The experimental pieces were measured, photographed and cleaned individually 

in an ultrasound cleaning bath with 2% solution of buffered soap (Derquim) for ten 
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minutes and then with industrial pure acetone for another five minutes in  preparation 

for the making of moulds. As in all other cases, moulds were prepared using base and 

light silicone paste (Provil Novo), always including the edge or edges of interest and 

part of the dorsal or ventral ridges. Positives of these moulds or casts were prepared 

using a rigid polyurethane resin (Feropur PR-55 Synthesia Española S.A.). The flakes 

chosen for the PDSM experiments ranged between 4.5 and 9 cm. 

 

 

a) 

b) 
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c) 

d) 
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Figure 10.20 – Experimental flakes used in the bear trampling and tumbling experiments: a) 

Neogene chert; b) Norfolk flint; c) Atapuerca quartzite and quartz; d) Ishkhanaget basalt, and e) 

Hrazdan obsidian 

The PDSM experiments included the trampling by bears (Ursidae) of experimental 

flakes in the first stage, and then continued in a second stage in a tumbling machine 

(time 0 = initial stage; time 1 = 3 months of trampling; time 2 = 20 hours of tumbling).  

The experiments 

The first stage of the PDSM experiment was undertaken at Cabárceno Natural Park 

(Cantabria, Spain) where a population of 70 bears (Ursus arctos – mean weight 250 – 

400 kg) live in semi-wild conditions. The experimental area was prepared in an area 

continuously and exclusively used by bears (Figure 10.21). Coordinates of the 

experimental area and each piece in it were taken, the orientation of flakes was recorded 

and the face in contact with the sediment was noted. 

e) 
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Figure 10.21 – Bear trampling experiment: a) area of experiment; b) experimental pieces in the 

experimental area at the start of experiment; c and d) area of experiment 15 to 30 minutes after 

the experiment had begun 

One piece per each raw material was recovered one day after the experiment had started 

in order to understand whether the bears could cause any kind of alteration in such a 

short period of time. After three months, the other experimental flakes, or those that 

could be found (n = 7), were recovered (the horizontal and vertical dispersion of 

experimental flakes had become quite extensive after three months and not all 

experimental flakes were found). After macro- and microscopic observations the 

artefacts were taken for the second stage of experiment. 

In the second stage of the PDSM experiment, the pieces (n = 6, one sample per each raw 

material) recovered from the bear trampling experiment were taken for a tumbling 

experiment in a tumbling machine (Asryan et al. 2014a). Instead of using the 

conventional tumbling machine employed in other taphonomic experiments (Burroni et 

al. 2002; Fernández-Jalvo & Andrews 2003; Eren et al. 2011; Vallin et al. 2013), one 

more adapted to the specific problems of the present experiments was chosen and which 

had been used previously by one of the researchers (Ollé 2003, Vergès 2003). The tank 

is made of travertine slabs in which sediment was placed along with water and injected 



                                                                                                                                             Studies Undertaken                        

425 

 

pressured air to simulate the type of impacts caused by suspended particles and small 

gravels during water flow in calcareous environments (Figure 10.22). 

The tank was a 60x40x30 cm travertine box with small air-holes in its base, and 

external connections through a hose to a continuous pressured air system. Air flow is 

controlled by a tap by which pressure can be reduced or increased. When the tap is open 

the air passes through the hose to enter the tank and comes out through the holes in the 

base of the tank. When in function the machine produces a generic “boiling water” 

effect (Figure 10.22f) which causes movement of fine particles and gravels in the water 

and impact of gravels against experimental pieces. Flow intensity is not strong enough 

to cause forceful collisions of artefacts, although there is some displacement which can 

cause slight sliding and dragging of pieces against the travertine floor and walls which 

may affect their surfaces. 

Initially, the floor of the tank was covered with 2kg of a gravely-sandy-mud sediment 

composed of limestone gravels, fine sand, and mud or clay (we tried to avoid quartz-

rich sediments as these can provoke aggressive abrasion which does not apply to the 

experimental or archaeological context). The experimental pieces were placed on top of 

the sediment layer, each at some distance from the other, and then covered with 2 litres 

of tap water (Figure 22). The tank was refilled as needed with water and sediment as the 

intense “boiling” caused these components to overflow through the top of the tank or 

cracks in the travertine. The first microscopic observation was made after 10 hours 

using an optical microscope to monitor any changes to the experimental pieces. Then, 

they were returned to the tumbling tank and “boiled” for another ten hours (thus 20 

hours in total) after which they were taken for detailed macro- and microscopic 

observation. 
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Figure 10.22 – Tumbling experiment: a) travertine tank connected to air source; b) sediment 

filling; c) experimental pieces on top of sediment layer and their initial distribution; d) covering 

sediment and flakes with water; e) intensive “boiling” effect; f) distribution of experimental 

flakes after five hours. 

Post-experimental cleaning of samples and study 

In the laboratory all experimental pieces were photographed, to record macroscopically 

visible changes, and individually cleaned in a neutral soap bath using an ultrasound 

cleaning machine for 20-25 minutes. After cleaning with soap, the pieces were washed 

in water under high pressure and then cleaned with oxygenated water for 15 minutes 

and in an acetone bath for 5 minutes to remove all organic material. Post-experimental 

microscopic analysis was conducted using mainly an optical microscope (ZEISS 

Axioscope A1 – magnification ranging between 50x-500x) and in the case of basalt 

artefacts combining both optical and scanning electron microscopes (SEM JEOL 6400 – 

magnification ranging between 25x – 1000x). The SEM was used only for the basalt 

artefacts, to allow comparison with other basalt pieces which had been used in the use-

wear experiments and note if there were any differences in alterations after use and after 

PDSM. Furthermore, there are not many similar studies with basalt and use of the SEM 

is expensive, time consuming and not always easily available.  

The basalt artefacts were coated with gold to achieve the conductivity required for 

satisfactory observation when working at high vacuum. Here the problem is related to 

the later cleaning of artefacts with nitro-hydrochloric acid (as with the archaeological 

basalt artefacts) which, as explained previously, is dangerous for artefacts containing 

calcium carbonate. In the case of experimental basalt artefacts, these can be used after 
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microscopic observation without cleaning as the coated layer cleans off during the 

experiment. Of course, this is not the case for archaeological artefacts. 

Finally, the results of the experimental study were compared with those obtained from 

other experiments and with the macro- and microscopic study of archaeological 

artefacts.  

10.1.2.4. Bat guano experiment 

Chemical weathering forms an important part of the archaeological record. The 

presence of water in the archaeological site or unit may cause some chemical alterations 

(Levi Sala 1986, Burroni et al. 2002). In addition, other factors such as sediment pH, 

temperature, chemical composition of faunal or lithic materials and their burial period 

can be significant variables in the chemical weathering of an archaeological assemblage 

(Shepherd 1972, Rottländer 1975, Levi Sala 1986, Burroni 2002). Experiments related 

to chemical weathering events were more commonly undertaken with faunal remains 

(Collins et al. 1995, Nicholson 1996, Nielsen-Marsh & Hedges 2000, Fernández-Jalvo 

& Andrews 2003, etc.) and less so with lithics. Some experiments have been done 

related to the formation of patina or the influence of temperature on the alteration of 

lithic artefacts (Levi Sala 1986, Burroni et al. 2002); however, little is known about 

experiments related to the weathering or alteration caused by guano on different 

assemblages, particularly on lithic assemblages. 

For many thousands of years there have been colonies of bats in Azokh Cave and today 

it is the home of a species unique in the Caucasus (Fernández-Jalvo et al. 2010, Sevilla 

in press). Therefore, the presence of bat guano in the cave and its influence on the 

archaeological material was inevitable. The degraded and powdered bones and 

limestones, patinated lithics and those covered with concretion are common in the 

archaeological record of the cave, especially in Unit II.  

The clear evidence of chemical alteration among the archaeological assemblages and 

also the limited study of chemical alteration, particularly guano-related experiments, led 

to the current experimental work related to chemical alterations due to guano (in this 

case bat guano) on experimental flakes made of different rocks. This experiment is still 

on-going, although there have already been some interesting results, but more time is 

needed for chemical weathering to develop fully. 
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Material and methods of experiment 

Experimental flakes made of five different types of raw materials (basalt, chert, 

limestone, siltstone and obsidian) were used (Figure 10.23). Four of the raw materials 

were taken from around the Azokh Cave area and obsidian was from a non-local source 

(Lusakert, Central Armenia). Flakes were not all knapped from the same nodule (for 

example there were coarse and fine grained basalt types, coarse and very fine grained 

limestone types). This variability within raw material types was chosen in order to 

understand not only the type of rock that is easily or more quickly altered by guano, but 

also the variability of these rock types that may be more sensitive to bat guano 

alterations. All experimental pieces were measured, photographed and sampled to allow 

comparisons between fresh and altered pieces.   

 

Figure 10.23 – Experimental flakes of different types and variables of raw materials used in the 

experiment 

As this was a unique experiment, it was essential to control all processes happening in 

the experiment. As such, it was decided not to leave the artefacts directly in the cave in 

an area with large accumulations of guano (Figure 10.24) and where systematic control 

of the experiment would have not been possible. Therefore, fresh guano was taken from 

the cave interior and, under laboratory conditions, was placed in a wooden box 

(35x21x20cm) in an area protected from rain, wind (simulating cave conditions) and 

direct sunlight. Obviously these were not exactly the same conditions as those of the 
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cave, however for this first experiment it was the best option in order to understand 

details related to the experiment and, taking the results into account apply them to a 

larger number of artefacts and use the interior of the cave for the next step of the 

experiment.  

 

Figure 10.24 – Inner galleries of Azokh Cave with colonies of bats (left) and large 

accumulation of bat guano (right) from where the guano for the experiment was taken. The 

dashed lines show the potential and thickness of guano accumulation. 

The bottom of the wooden box was covered with almost 10 cm of fresh bat guano 

(Figure 10.25). The experimental artefacts were placed on top of the guano, distributed 

in lines to make recovery easier. As the recovery of materials was to be sequential (i.e. 

some pieces [one per each raw material] after one year, some after two years and so on) 

clear drawings were made and photos taken of the distribution of flakes in the guano, so 

that the exact position of each piece and each raw material type was known, facilitating 

their later recovery (Figure 10.25). Finally, the experimental pieces were covered with 

another 7 cm of guano. Humidity and temperature were registered at the beginning and 

throughout the experimental process, as these are important factors in all experiments 

and particularly in experiments related to chemical weathering (Figure 10.25).  
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Figure 10.25 – Organisation of bat guano experiment starting from distribution of bat guano in 

the bottom of the box (top line), arrangement of experimental flakes on top of the guano (middle 

line), their later covering with guano and recording of temperature and humidity (bottom line). 

After one year five pieces were removed from the guano (3 different types of basalt, 1 

limestone and 1 siltstone) and after two years another five (3 different limestones, 1 

chert and 1 basalt). Another five pieces are still in the guano as the experiment is on-

going. 

Post-experimental study of artefacts 

In order to avoid any contamination through direct (without gloves) touch or 

manipulation, SEM observations were made before photographs were taken or 

comparisons made. The low vacuum of the SEM (FEI Quanta 600) was used (i.e. gold 

coating unnecessary) combining both its Large Field and Back-scattered electron 

detectors for better observation (Beam energy voltage – 20kv, distance from detectors 

10 – 15 mm, magnification 100x – 2000x). INCA Link Analytical Oxford software was 

used for chemical composition analysis. Chemical compositional analysis was 

undertaken of the experimental flakes and fresh guano samples taken from Azokh Cave, 
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to enable further comparisons and interpretations of the experimental and archaeological 

pieces. 

Microscopic studies of the artefacts continued using the optical light microscope using 

mainly bright-field illumination and 50x – 200x magnifications. 

 

10.2. PDSM studies results 

10.2.1. PDSM analysis of archaeological lithic artefacts 

Most lithic artefacts of Azokh Cave are affected by different post-depositional 

alterations. Artefacts of all raw materials from all units (mainly in Units V, III, II and I) 

have different mechanical and chemical alterations, although some evidence of thermal 

alteration is present too. 

Almost 80% of artefacts have different mechanical alterations, among which rounding, 

edge damage and different fractures are the most abundant with a presence also of 

striations, mechanical sheen, pits and cracks (Figure 10.26 and Table 10.2). Moreover, 

many pieces with and without mechanical alteration also have chemical weathering 

totalling 46.12% of whole assemblage. This is evidenced mainly by patina and 

concretion and with the rare presence of manganese stains (Figure 10.26 and Table 

10.2). Only 6.76% of lithic artefacts show thermal alteration evidenced mainly by 

colour change, thermal cracks and lustre, and more rarely by thermal cupules (Figure 

10.23 and Table 10.2). Often pieces show a combination of various post-depositional 

alterations (i.e. presence of mechanical, chemical and thermal alterations at the same 

time), which in the case of some types of alteration (e.g. pits, cracks, sheen) makes it 

difficult to clearly differentiate their origin (i.e. mechanical, thermal or chemical). 

However, the combined use of macro- and microscopic analyses made it possible to 

register and partially establish the origin of these particular types of alteration. 
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General alteration Type N % / 1199 

 

fractures 928 77,4 

 

sheen 371 30,94 

 

edge damage 351 29,27 

Mechanical rounding 333 27,77 

 

cracks 192 16,01 

 

pits 153 12,76 

 

striations 59 4,92 

 

polish 41 3,42 

Total mechanical alteration 955 79,65 

 

patina 519 43,28 

Chemical concretion 493 41,12 

 

manganese 48 4 

Total chemical weathering 553 46,12 

 

lustre 80 6,67 

Thermal cracks 70 58,38 

 

 

colour change 68 5,67 

 

cupule 32 2,67 

Total thermal alteration 80 6,67 

Figure 10.26 & Table 10.2 – Post-depositional alterations of the Azokh Cave lithic 

assemblages 

10.2.1.1. Mechanical alteration results 

Mechanical alteration is one of the most common types of post-depositional alteration 

in the Azokh Cave lithic assemblage evidenced in all studied units and in artefacts of all 

79,6546,12

6,67

Post-depositional alterations of lithic 

artefacts (%)

Mechanical Chemical Thermal
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raw materials. Different fractures, edge damage and rounding are the most common 

types of mechanical alteration with evidence also of striations, polish, mechanical sheen 

and cracks. Here the combined results of mechanical alterations of the lithic 

assemblages from all units are presented by units and raw materials; they are also 

presented in the Annex tables of this chapter. Moreover, when needed, differences or 

similarities between alterations of assemblages in different units are highlighted 

throughout the results section and in the chapter summary. 

Mechanical alterations: Rounding 

Artefacts with different degrees of rounding form almost 28 % of the Azokh Cave lithic 

assemblage. These are well evidenced especially in Unit II and on flint and basalt 

artefacts in particular, but rounded examples are present also in other units and other 

raw materials although in lesser numbers (Table 10.3 & Table 1 of Annex, and Figure 

10.27). 

Pieces with slight rounding dominate (57.96%) followed by those with medium and 

total rounding (Table 10.3). In most cases (almost 63%) rounding is on the dorsal face 

including its edges and ridges, but often it also includes both faces (edges, ridges and 

general surface) and more rarely the ventral face only (bulb area in particular) (Table 

10.3 & Table 2 of Annex). It was impossible to analyse the degree and distribution of 

rounding on 17 artefacts due to their heavy patina and concretion and they are described 

as indeterminate. 

Degree N % 

   
slight 193 57,96 Face N % 

medium 100 30,03 dorsal 209 62,76 

high 31 9,31 ventral 8 2,4 

total 9 2,7 both faces 116 34,83 

Total 333 100 Total 333 100 

Table 10.3 – Degree of rounding and faces affected among Azokh Cave lithic artefacts 

72.97% of pieces show a semi-close distribution of rounding (< 50% with almost no 

binding between different rounded areas), followed by close (>50%), open (very little 

rounding) and more rarely compacted (whole surface is rounded) (Table 10.4 & Table 4 

of Annex). While the former three distribution types are characteristic for artefacts of all 
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raw materials, rounding of the whole surface is evident especially on flint and basalt 

artefacts and less often on chert and obsidian pieces. 

Texture on most pieces is smooth followed by wavy and irregular types. Most rounding 

is slightly developed or developed, with slight evidence of very developed rounding 

(Table 10.4 and Tables 5 & 6 of Annex). 

Distribution N % 

      
open 14 4,2 Texture N % Development N % 

semi-close 243 72,97 smooth 231 69,37 s. developed 207 62,16 

close 68 20,42 wavy 65 19,52 developed 109 32,73 

compacted 8 2,4 irregular 37 11,11 v. developed 17 5,11 

Total 333 100 Total 333 100 Total 333 100 

Table 10.4 – Distribution, texture and development of rounding of Azokh Cave lithic artefacts 

 



                                                                                                                                             Studies Undertaken                        

435 

 

 

Figure 10.27 – Macro- and microscopic (USB microscope at 50x and 100x magnifications) 

images of Azokh Cave lithic artefacts with high and total rounding: a) flint (E50-33-unII-2010); 

b) basalt (D48-94-unII-2010); c) obsidian (F48-16-unII-2006) 

Mechanical alterations: Polish 

Only 3.42% of lithic artefacts are polished and these are mostly flint and basalt and a 

few chert, limestone and obsidian samples originating mainly from Unit II, and 

sometimes from Unit III (Table 7 of Annex). The polish usually includes the edges, 

ridges or general surfaces of both faces (58.54%), but often includes only the edges and 

ridges of the dorsal face and infrequently some elevated areas (e.g. bulb, some ridges) 

of the ventral face (Table 10.5 and Tables 8 & 9 of Annex).It is usually close and 

developed but semi-close and slightly developed polish is also quite common (Table 
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10.5 and Tables 10, 11 & 12 of Annex). Artefacts with open and very developed polish 

are rare. Polish is predominantly smooth (almost 93%) but three pieces show wavy and 

irregular textures (Table 10.5). 

Face N % Distribution N % Texture N % Development N % 

dorsal 15 36,58 open 2 4,88 smooth 38 92,68 s. developed 14 34,15 

ventral 2 4,88 semi-close 15 36,58 wavy 2 4,88 developed 26 63,41 

both faces 24 58,54 close 24 58,54 irregular 1 2,44 v. developed 1 2,44 

Total 41 100 Total 41 100 Total 41 100 Total 41 100 

Table 10.5 – Polish characteristics of Azokh Cave lithic artefacts 

Mechanical alterations: striations 

Artefacts with striations form 4.92% of the assemblage. These are mainly basalt and 

obsidian (Figure 10.28) with a few on flint, chert, limestone and other rocks. Most 

pieces with striations are in Unit II but there is slight representation in the other units 

(Table 13 of Annex). 

Pieces on which striations are scarce or very common dominate (38.98% and 33.89% 

respectively) although common striations are well evidenced too (Table 10.6). Striations 

usually include both faces (67.8%), sometimes the ventral face and more rarely the 

edges and ridges of the dorsal face (Table 10.6 and Table 14 & 15 of annex). 

     

  Orientation N % 

     

  mixed 39 66,1 

Degree N % Face N % isolated 11 18,64 

scarce 23 38,98 dorsal 5 8,47 parallel 4 6,78 

common 16 27,12 ventral 14 23,73 perpendicular 4 6,8 

v. common 20 33,89 both faces 40 67,8 oblique 1 1,69 

Total 59 100 Total 59 100 Total 59 100 

Table 10.6 – Characteristics of striations on the lithic artefacts of Azokh Cave 

Most striations are mixed and unevenly distributed (66.1%) although pieces with 

isolated striations having no particular orientation are common. Little represented are 

artefacts with striations distributed parallel, perpendicular or obliquely to one or both 

edges or distal and proximal ends (Table 10.6 & Table 16 of Annex). The mean 

dimensions of striations are of 4.23 x 0.1 mm, although in some cases striations exceed 

40 mm in length (Table 10.7). 
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Size (mm) L W 

Max 42,08 3 

Min 0,56 0,01 

Mean 4,23 0,1 

Std. deviation 8,54 0,35 

Sample variation 72,85 0,12 

Table 10.7 – Descriptive statistics of dimensions of striations 

 

Figure 10.28 - Macro- and microscopic (USB microscope at 30x, 50x and 100x magnifications) 

images of Azokh Cave lithic artefacts on which striations are common and very common: a & 

b) striations on basalt  (F52-54-unII-2010 (a) and G49-72-unII-2011 (b)); c) striations on 

obsidian (E51-95-unII-2010) 

Mechanical alterations: pits, cracks and sheen 

Pieces with pits resulting from mechanical processes form 12.76% of the lithic 

assemblage, those with cracks 10.18% and those with mechanical sheen 24.1%. These 

mechanical alterations are found on all raw materials and represented in all units 

(Tables 17, 18 & 19 of Annex and Figure 10.29). All three types of alteration usually 

affect both faces and the whole surface of the artefact with no specific orientation and 
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distribution. These alteration types are not of high abundance but they are well 

evidenced on number of archaeological pieces usually scarcely represented however 

these are common and very common on a few pieces (Table 10.8). Cracks are long and 

short but not very deep, and can cross the whole or part of the artefact surface. Sheen 

usually (almost 93%) has a waxy texture, but sometimes pearly lustre is seen on basalt 

and flint artefacts. 

Pits N % Cracks N % Sheen N % 

scarce 74 48,37 scarce 63 51,64 scarce 215 74,39 

common 53 34,64 common 54 44,26 common 73 25,26 

v. common 26 16,99 v. common 5 4,1 v. common 1 0,35 

Total 153 100 Total 122 100 Total 289 100 

Table 10.8 – Presence of pits, cracks and sheen on the lithic artefacts of Azokh Cave 

 

Figure 10.29 – Microscopic (USB microscope at 50x and 100x magnifications) images of lithic 

artefacts with mechanical sheen, cracks and pits: a) sedimentary rocks with mechanical sheen; 

b) sedimentary (the first two images from the left) and igneous (first image from the right) rocks 

with mechanical cracks; c) sedimentary rocks with  mechanical pits.  

Mechanical alterations: edge damage 

Edge damage refers primarily to micro-fractures along the artefact edge which were 

caused by different post-depositional processes (e.g. movement, trampling). Artefacts 
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with edge damage form 29.27% of Azokh Cave lithic assemblage. Edge damage is 

found on all raw materials and in all units but is more abundant in Unit II (Table 20 of 

Annex and Figure 10.30).There are slightly more pieces with little edge damage (51%) 

than those on which edge damage (41.88%) is common. It is very common on 7.12% of 

pieces, mainly flint, basalt and obsidian and more rarely limestone and other rocks 

(Table 10.9 and Figure 10.30). 

Degree N % Orientation N % 

   
scarce 179 51 aligned 278 79,2 Distribution N % 

common 147 41,88 isolated 71 20,23 continuous 234 66,67 

v. common 25 7,12 superimposed 2 0,57 non-continuous 117 33,33 

Total 351 100 Total 351 100 Total 351 100 

Table 10.9 – Edge damage characteristics (degree, orientation and distribution) of Azokh Cave 

lithic assemblage. 

Edge damage on 56.41% affects both faces including one or both lateral and one or both 

ends (usually the distal end). However, there are also many pieces with edge damage 

only on one face occupying one or several edges of the piece (Table 10.10 and Tables 

21 & 22 of Annex). Artefacts having various types of edge damage form 76.07% of the 

assemblage. These are on raw materials particularly flint and basalt. 

   
Area N % 

   

drl 18 5,13 

   

vrl 13 3,7 

   

dll 22 6,27 

Face N % vll 18 5,13 

dorsal 102 29,06 dd 11 3,13 

ventral 51 14,53 vd 2 0,57 

both faces 198 56,41 various 267 76,07 

Total 351 100 Total 351 100 

Table 10.10 – Edge damage characteristics (face and area) of Azokh Cave lithic assemblages 

(Legend: drl = dorsal right lateral, vrl = ventral right lateral, dll = dorsal left lateral, vll = ventral 

left lateral, dd = dorsal distal, vd = ventral distal) 

Most edge damage is aligned and continuous although isolated and non-continuous 

damage is also common (Tables 23 & 24 of Annex). Superimposed damage is rare. On 

almost 50% of altered pieces, edge damage scars are semicircular and have reflected 

terminations. Scars are also half-moon, trapezoidal, triangular and irregular with 

transverse and sharp terminations. Artefacts showing a combination of morphologies 

and terminations are well evidenced too (34% and 21% respectively) (Table 10.11 and 

Tables 26 & 27 of Annex). Delineation of the damaged edge can be sinuous, concave 
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and straight (Table 10.11 and Table 25 of Annex) but a combination of delineations on 

one sample is more frequent (37.32%). 

Morphology N % 

      
semicircular 174 49,57 Delineation N % 

   
half-moon 44 12,54 sinuous 82 23,36 Termination N % 

trapezoidal 8 2,28 concave 59 16,81 reflected 264 75,21 

triangular  2 0,57 straight 50 14,25 transverse 12 3,42 

irregular 2 0,57 convex 29 8,26 sharp 2 0,57 

combination 121 34,47 combination 131 37,32 combination 73 20,8 

Total 351 100 Total 351 100 Total 351 100 

Table 10.11 – Edge damage characteristics (morphology, termination and delineation) of Azokh 

Cave lithic artefacts 

Edge damage scars average 3.7 x 1.56 mm with a maximum length and width of nearly 

26 x 10 mm and minimum of 0.33 x 0.2 mm. The largest dimensions are on flint, basalt 

and obsidian (Table 10.12). The angle of edge damage is mainly simple varying 

between 30 – 55º, although semi-abrupt and abrupt angles are present too. 

Size (mm) L W 

Max 25,54 10,47 

Min 0,33 0,2 

Mean 3,7 1,56 

Std. deviation 3,78 1,42 

Sample variation 14,32 2,02 

Table 10.12 – Dimensional statistics of edge damage of Azokh Cave lithic artefacts 
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Figure 10.30 – Presence of edge damage on the Azokh lithic artefacts: (a, b, g, h and i) flint; c) 

edge damage on obsidian; d) sandstone; e) jasper; f) basalt. 

Mechanical alterations: fractures 

Often it is difficult to clearly differentiate between different types of fractures (e.g., 

natural, technological, post-depositional) especially with artefacts of certain types of 

raw material; here reference is made to breakages which by their characteristics (i.e., 
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fracture orientation, delineation, direction) tend to be the result of post-depositional 

alteration.  

Fractures are the most abundant type of mechanical alteration forming 77% of the lithic 

assemblage. They are present on all raw materials, especially on chert, flint and basalt, 

and are well evidenced in all units (Table 28 of Annex and Figure 10.31). Fractures 

affect distal or proximal ends, right or left laterals, but most artefacts (almost 73%) have 

a combination of fractures (Table 10.13 and Table 28 of Annex, and Figure 10.31). 

Usually on flint, basalt, obsidian and some other rocks, fractures occur at the thinnest 

parts of the artefact and are mainly ventral to dorsal (64%), but also dorsal to ventral, in 

direction. Most fractures leave a little hinge indicating more clearly the direction of 

fracture. Fractures tend to be straight and sinuous but can be concave and infrequently 

convex. However, most pieces show a combination of delineations (Table 10.13 and 

Table 29 of Annex). 

Fractured area N % Delineation N % 

Trans. distal 110 11,85 straight 163 17,56 

Trans. proximal 100 10,78 sinuous 103 11,1 

long. left lat. 25 2,69 concave 77 8,3 

long. right lat. 20 2,16 convex 5 0,54 

various 673 72,52 combination 580 62,5 

Total 928 100 Total 928 100 

Table 10.13 – Area and delineation of fractures of Azokh Cave lithic artefacts 
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Figure 10.31 – Lithic artefacts of different raw materials with one or various (distal, proximal, 

lateral or various fractures) fractures: a & c) flint with distal fracture; b) sandstone with distal to 

right lateral fracture; d) flint with proximal fracture; e & f) basalt with distal and proximal (e) 

and proximal fractures (f); g & h) flint with lateral and distal (g) and lateral (h) fractures; i) 

andesite with proximal fracture. 

10.2.1.2. Summary of mechanical alterations of archaeological artefacts 

As the PDSM results show, mechanical alterations are common among the Azokh Cave 

lithic artefacts. Artefacts of all raw materials have different types and different degrees 

of mechanical alteration; however, it is more accentuated on flint, basalt and obsidian. 

Fractures, edge damage, rounding and sheen are the usual types of alteration in all units 

but particularly in Unit II. 

Fractures are the most common type of mechanical alteration. The high incidence of 

fractures is related to their abundance not only on flint, basalt and other rocks, but also 
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to the number of fractured chert artefacts in this assemblage. With chert, it is really 

difficult to distinguish features of different types of fracture; therefore, distinguishing 

fractures of a technological origin from those of post-depositional processes or those 

which are simply the result of natural breakages is quite complicated and requires much 

more effort and experimental trials with the rock. After several trials with experimental 

chert pieces, while not with total confidence, it was possible to distinguish natural (i.e. 

fractures resulting from simple rock fall) breakages, although sometimes the delineation 

and type of breakages, made this quite confusing too. However, these experimental 

trials with chert helped in the recognition of technological and post-depositional 

fractures, especially taking into account the physical characteristics of chert (i.e. full of 

fissures facilitating any type of fracture without leaving any specific characteristic). 

However, taking into consideration evidence for the use of chert for knapping, the slight 

evidence of fractures clearly resulting from knapping, and the presence of some clearly 

differentiable PDSM (e.g. fractures, edge damage) on some chert artefacts, fractures 

seen on archaeological chert artefacts were considered as the result of post-depositional 

processes. However, this could change in the future with the results of new 

experimental trials. If chert artefacts with fractures considered to be from post-

depositional processes are removed from the general list of artefacts with clear post-

depositional fractures, the percentage of fractured artefacts would be reduced by almost 

half. 

Fractures on flint, basalt, obsidian and other rocks usually have clearly developed 

characteristics (e.g. type, delineation, orientation) indicating post-depositional 

processes. The main pattern of breakages is on the most fragile or the thinnest areas of 

the piece leaving clearly defined delineations and, on occasion, also the direction where 

from the fracture originated. 

Edge damage is another important PDSM present in the lithic assemblages of Azokh 

Cave, especially in Unit II and on rocks other than cave chert. Edge damage shows a 

clear distribution, orientation, size and morphology, which sometimes can be very 

easily confused with retouch. Only the combined use of all characteristics, their 

comparison with retouched artefacts and the results of PDSM experiments, made it 

possible to determine edge damage on the archaeological material. 
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Rounding is a common post-depositional alteration on artefacts of almost all raw 

materials and in all units, although more often in Unit II. However, although common, 

in most cases rounding is slight or medium with rare indications of heavy rounding 

(particularly on some basalt and obsidian samples) which ends up as polish. Rounding 

usually affects the most elevated areas and is randomly distributed over the artefact 

surface with no clear orientation. 

The Azokh materials show evidence of mechanical sheen, pits and cracks, although all 

three are not well developed. These are present more often on flint, jasper, chert, and 

less often on basalt and obsidian artefacts. 

While not abundant, striations are very important indicators of PDSM in the studied 

lithic assemblages, in particular, on obsidian and basalt. Striations are especially well 

developed on Unit II pieces and are usually different sizes, unevenly distributed over the 

surface (in the case of most obsidian artefacts) or parts of it with no clear orientation 

and organisation.  

Different mechanical and chemical post-depositional alterations are more developed in 

Unit II than in other units, hence in Unit II there must have been more “favourable” 

conditions for these alterations to occur.  

In summary, PDSM of the studied assemblages of Azokh Cave indicate the following: 

1. Dominance of mechanical alteration, in particular, fractures, edge damage, 

rounding and sheen in all studied assemblages. Good evidence also of 

mechanical cracks and pits, and to a lesser degree polish and striations. 

2. Presence of mechanical alterations on artefacts of all raw materials but 

particularly on flint, basalt and obsidian artefacts. 

3. Presence of PDSM on the lithic artefacts of all studied units (especially Units V 

and II) but clear abundance and intensity on the Unit II artefacts.  
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10.2.2. Results of experiments related to the mechanical alteration of artefacts 

10.2.2.1. Deer trampling experiment (DTE) results 

After six months in the experimental area, five of the six experimental pieces were 

recovered. One (Sample 3) was missing probably due to horizontal or vertical 

displacement making it impossible to find it in the experimental area.  

All experimental pieces experienced exclusively horizontal dispersion (Figure 10.32). 

Two samples (sample1 and sample5) had moved less than 1m, two others (sample4 and 

sample6) more than 1m, and one (Sample2) more than 2m from their original position 

(Figure 10.32). Clear changes of orientation and disposition (i.e. which face was in 

contact with the sediment) of samples was evident.  

Almost all samples had dispersed towards the theoretical North / North East direction 

except for sample1 which had moved in a south-easterly direction (Figure 10.32). This 

orientation of dispersion is logical as the deer feeding area is in a northerly direction, as 

is the tilt of the experimental area. Therefore, to reach the feeding area the deer, when 

passing through the experimental area, would have moved towards the north, kicking 

the experimental pieces in that direction too. However, later, in order to get to the 

nearby river to drink they had to move in a south-south easterly direction often passing 

through the experimental area. In this way, they could have caused the experimental 

pieces to move in a southern direction too, thus shifting them back to their original 

place or closer to it. Thus, the location where the experimental pieces were finally 

found, may be the result of various “kick onwards” and “kick backwards” processes; 

however, the dominating orientation of dispersion is in a northern direction. 
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Figure 10.32 – Horizontal dispersion of experimental artefacts during the deer trampling 

experiment (scale of grid in centimetres). The dispersion map (top) and representation of 

dispersion in the experimental area (bottom). 

Macroscopically, not much alteration was evident on any experimental piece. Two 

artefacts (sample2 and sample4) had a very light whitish patina, but almost all had edge 

damage with small breaks and micro-chipping (Figure 10.33). Microscopically (OLM 

study), apart from edge damage, no other PDSM was evident on the experimental 

artefacts. The experimental pieces show either slight or more extensive edge damage. It 

is aligned and continuous but it can be also isolated and non-continuous (Table 10.14). 
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Degree N % Orientation N % Distribution N % 

scarce 3 60 aligned 3 60 continuous 3 60 

common 2 40 isolated 2 40 non-continuous 2 40 

Total 5 100 Total 5 100 Total 5 100 

Table 10.14 – Edge damage characteristics (degree, orientation and distribution) of artefacts of 

DTE 

The distribution of edge damage is usually on both faces of the sample occupying one 

or several edges (Table 10.15). 

   
Area N % 

Face N % drl 1 20 

dorsal 1 20 dd 2 40 

both faces 4 80 various 2 40 

Total 5 100 Total 5 100 

Table 10.15 – Edge damage face and area of DTE samples (Legend: drl = dorsal right lateral, 

dd = dorsal distal) 

Edge damage scars are either half-moon or semi-circular with reflected terminations and 

are mainly sinuous, but one is straight (Table 10.16). 

Morphology N % Delineation N % 

   
semicircular 2 40 sinuous 4 80 Termination N % 

half-moon 3 60 straight 1 20 reflected 5 100 

Total 5 100 Total 5 100 Total 5 100 

Table 10.16 – Edge damage characteristics (morphology, delineation and termination) of DTE 

samples 

Edge damage scars are on average 4.29 x 2.22 mm, with a maximum of 16.17 x 7.8 mm 

and minimum of 0.67 x 0.27 mm (Table 10.17). The angle of edge damage varies 

between 40 – 45º. 

Size (mm) L W 

Max 16,17 7,8 

Min 0,67 0,27 

Mean 4,29 2,22 

Std. deviation 4,94 2,23 

Sample variation 24,4 4,97 

Table 10.17 – Dimensional statistics of edge damage of DTE samples 
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Figure 10.33 – Presence of edge damage on DTE artefacts: a & d) samples with common edge 

damage; b, c & e) samples with little edge damage 

 

10.2.2.2. Human trampling experiment (HTE) results 

All 15 experimental artefacts were recovered at the end of the experiment. There was no 

significant displacement of artefacts in the experimental area (Figure 10.34); two 

artefacts (HTE-sample 13 and HTE-sample 14) had moved slightly (5 – 10 cm) from 

their original places towards the theoretical southern direction (Figure 10.34) and 

orientation of a few had changed slightly. This general “intact” character of the 

experimental area and the experimental flakes was related to the hardening of sediment 

on top of the experimental artefacts (see details in the methodology section), which 

perhaps had protected the artefacts underneath. It also affected the development of the 

PDSM on the experimental artefacts, although they show some slight alteration.   
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Figure 10.34 – Experimental area and experimental flakes at the beginning (left) and at the end 

(right) of the HTE 

Out of 15 experimental flakes six showed a slight degree of PDSM: four obsidian and 

two basalt artefacts. The remaining nine artefacts showed no macro- or microscopic 

alterations. 

Among the macroscopically visible alterations, one basalt flake (HTE-sample 1) had a 

straight, longitudinal fracture crossing the technological axis of the flake (easily 

confused with a siret fracture) (Figure 10.35c). There were no other fractured artefacts. 

One red painted basalt (HTE-sample 10) and one obsidian (HTE-sample 6) showed 

slight but macroscopically visible edge damage on their distal end (Figure 10.35 a & b) 

which was later confirmed microscopically. No other macroscopically visible 

mechanical, chemical or other alterations were evident. 

 

Figure 10.35 – Macroscopically visible mechanical alterations on HTE artefacts: a & b) slight 

edge damage on the distal end of basalt flakes (a) and obsidian flake (b); c) longitudinal fracture 

of basalt flake 
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Microscopic observation also showed poor PDSM on experimental flakes, however 

some very tiny micro-chipping along the edges of some samples (mainly obsidian, more 

rarely on basalt and chert) were observed under the SEM (Figure 10.36). These were 

usually isolated and non-continuous micro-chippings distributed along one edge (Figure 

10.36). More commonly edge damage was on the ventral face and the distal end, but 

slight micro-chippings present on the dorsal face and along the lateral edge was present 

on two pieces (Table 10.18). 

  

    

 

  Orientation N % Face N % Area N % 

Degree N % Distribution N % aligned 1 16,67 ventral 4 66,67 vd 4 66,67 

scarce 6 100 non-continuous 6 100 isolated 5 83,33 dorsal 2 33,33 drl 2 33,33 

Total 6 100 Total 6 100 Total 6 100 Total 6 100 Total 6 100 

Table 10.18 – Edge damage characteristics (degree, distribution, orientation, face and area) of 

HTE experimental flakes 

Usually these micro-chippings are semi-circular with reflected terminations although 

two were trapezoidal with transverse terminations. The edge with damage was 

predominantly sinuous but on one piece it was straight (Table 10.19). 

Morphology N % Termination N % Delineation N % 

semi-circular 4 66,67 reflected 66,67   sinuous 5 83,33 

trapezoidal 2 33,33 transverse 33,33   straight 1 16,67 

Total 6 100 Total 6 100 Total 6 100 

Table 10.19 – Morphology, termination and delineation of edge damage on the experimental 

flakes of HTE 

With rare exceptions, micro-chippings along the edges are very small with mean 

dimensions of 1.01 x 0.61mm (Table 10.20). When possible to measure, the angle of 

edge damage varies between 30 – 40º. 

Size (mm) L W 

Max 6,3 3,34 

Min 0,25 0,11 

Mean 1,01 0,61 

Std. deviation 1,67 0,91 

Sample variation 2,79 0,82 

Table 10.20 – Dimensional statistics of edge damage of HTE samples 
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Figure 10.36 – Comparison of the same area of the edge (indicated by an arrow) of an 

experimental obsidian flake before (left) and after (right) the HTE seen in the SEM at x250 and 

x500 magnifications. 

Under the SEM, one basalt (HTE-sample 15) showed very slight rounding and lineal 

features over some elevated areas of its ventral face (the face in contact with the 

sediment). These were obliquely distributed and short (10 – 300 µm) (Figure 10.37). 

 

Figure 10.37 – Basalt flake (HTE-sample 15) with evidence of slight rounding and linear 

features seen in the SEM at x250 and x500 magnifications. The same area of the sample 

(highlighted by a red arrow) seen before and after the experiment. 
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10.2.2.3. Results of bear trampling (BTE) and tumbling experiments (TE) 

Almost all flakes had been displaced from their original location the day after the 

experiment began. Even during this short period, most samples were displaced 

approximately 1 to 3 m, but some artefacts (e.g. Nch3, Nch4, Ishbas2) experienced quite 

important horizontal dispersion travelling in some cases 6 – 6.5 m (Figure 10.38). The 

day after the BTE it was impossible to find some flakes (Ishbas4 and Hrzdobs4), 

probably because of various factors: 1) they were displaced longer (horizontal) 

distances making it impossible to locate them; 2) they may have suffered vertical 

dispersion (burial) due to conditions at the time (e.g. clayey soft sediment, rain) which 

influenced dispersion.   

Important horizontal and vertical dispersion of artefacts were evident after three months 

(Figure 10.38). Some samples (e.g. Ishbas1, Nch2) had been displaced within a 6.5 – 7 

m diameter with respect to the previous data taken on the second day of the experiment. 

There was evidence for movement of samples back from their last registered position 

(e.g. Nch4) (Figure 10.38). Vertical dispersion was evident too as some samples were 

“buried” 3 – 4 cm in the sediment and were found using a metal detector.  

After 3 months seven flakes had been found which together with those recovered on the 

second day of the experiment total 13 pieces: 4 chert (Nch1, Nch2, Nch3 and Nch4), 3 

flint (NF2, NF3 and NF5), 2 basalt (Ishbas1 and Ishbas2), 1 obsidian (Hrzdobs3), 1 

quartzite (AQTE2), and 2 quartz (AQTZ1 and AQTZ2). The remaining 12 flakes are 

still in the experimental area. Hopefully, these artefacts will be found during future 

visits to the park and the experimental area which will allow study of artefacts which 

have been exposed to a longer period of bear trampling. 

Apart from dispersion, all artefacts showed important changes in their initial orientation 

and most had flipped over. 
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Figure 10.38 – Dispersion map of BTE experimental flakes after one day and after three months 

(scale of grid in centimetres). Arrows indicate direction of displacement of artefacts. 

Macro- and microscopic study of the six flakes recovered the day after the experiment 

had started (one flake per each raw material), showed no significant signs of PDSM. A 

quartz flake (AQTZ1) had a slightly sinuous, transversal distal fracture, and an obsidian 

flake (Hrzdobs3) had several unevenly distributed striations of different sizes (varying 

between 0.3 – 22 mm) on its ventral face (this was not the face initially in contact with 

the sediment but it became so after a day; it also showed slight ridge and edge damage. 

All other artefacts had no evident alterations. 

After 3 months, the only sample that macroscopically showed clear evidence of edge 

damage, rounding of edges and ridges, and had developed a slight whitish patina, was a 

basalt piece (Ishbas1). All other samples showed some macroscopically visible edge 

damage but no other mechanical or chemical alterations (Figure 10.39).  
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Figure 10.39 – Experimental flakes recovered before and after 3 months of the experiment. The 

red circles and lines on the Nch1 and Ishbas1 show macroscopically visible changes on these 

samples 

Microscopically, some slight rounding was observed on the most elevated parts of the 

dorsal faces of some flakes (e.g. flint) (Figure 10.40). A basalt flake (Ishbas 1) was the 

only flake that showed a medium degree of rounding of edges and ridges of both faces 

(Table 10.21 & Figure 10.41).  
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  Degree N % Face N % 

time 1 (BTE) slight 3 75 dorsal 3 75 

 

medium 1 25 both faces 1 25 

  Total 4 100 Total 4 100 

 

slight 5 83,33 dorsal 2 33,33 

time 2 (TE) high 1 16,67 both faces 4 66,67 

  Total 6 100 Total 6 100 

Table 10.21 – Degree and face of rounding development after BTE (time 1) and tumbling (time 

2) experiments. 

 

Figure 10.40 – Development of rounding and polish on a flint experimental flake (NF2) at 

different stages (time 0 = initial stage (a1 & b1), time 1 = after the BTE (a2 & b2), and time 2 = 

after 20h of TE (a3 & b3) seen at x50 and x200 magnifications of the OLM. The area under the 

observation is highlighted by a circle and an arrow. 

The rounding of most artefacts was slightly developed, of irregular texture and of open 

distribution. The developed rounding of the basalt sample was wavy in texture and 

semi-close in distribution (Table 10.22 & Figure 10.41). After BTE no polish had 

developed on any sample. 

 



                                                                                                                                             Studies Undertaken                        

457 

 

  Distribution N % Texture N % Development N % 

 

open 3 75 irregular 3 75 s. developed 3 75 

time 1 (BTE) semi-close 1 25 wavy 1 25 developed 1 25 

 
Total 4 100 Total 4 100 Total 4 100 

  open 3 50 smooth 4 66,67 s. developed 4 66,67 

time 2 (TE) semi-close 3 50 irregular 2 33,33 developed 2 33,33 

  Total 6 100 Total 6 100 Total 6 100 

Table 10.22 – Rounding characteristics of experimental artefacts after BTE and TE 

 

Figure 10.41 – The development of rounding of ridges on a basalt flake (Ishbas1) seen under 

the OLM at x50 (a1 & a2), x200 (b1 & b2) and x500 (c1 & c2) respectively after BTE (time 1) 

and TE (time 2); d1 and d2 images are the same area after 20 hours of tumbling under the SEM 

at x50 & x 100 magnifications  
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Slight striations were present on some flint and obsidian BTE flakes (Table 10.23). 

These tend to be isolated and short, on the ventral, more rarely on the dorsal face. Only 

the obsidian sample showed a mixed orientation of striations (Figure 10.42). 

    
Face N % Orientation N % 

  Degree N % dorsal 1 33,33 mixed 1 33,33 

time 1 (BTE) scarce 3 100 ventral 2 66,67 isolated 2 66,67 

 
Total 3 100 Total 3 100 Total 3 100 

  scarce 4 80 dorsal 3 60 isolated 4 80 

time 2 (TE) common 1 20 both faces 2 40 mixed 1 20 

  Total 5 100 Total 5 100 Total 5 100 

Table 10.23 – Evidence and characteristics of striations after BTE and TE 

 

Figure 10.42 – Striation development on the obsidian experimental flake after BTE (time 1) and 

TE (time 2) seen under the OLM at x100, x200 and x500 magnifications 

Slight and isolated edge damage was evident on almost all BTE flakes. This was mainly 

in the form of discontinuous micro-chips distributed on one edge of the dorsal or ventral 

face, at times also various micro-chippings on different edges (Table 10.24 & Figure 

10.43). 

  Face N % Area N % 

 

dorsal 2 28,57 drl 2 28,57 

time 1 (BTE) ventral 2 28,57 vll 3 42,86 

 

both faces 3 42,86 various 2 28,57 

 
Total 7 100 Total 7 100 

  dorsal 1 20 drl 1 20 

time 2 (TE) ventral 1 20 vrl 1 20 

 

both faces 3 60 various 3 60 

  Total 5 100 Total 5 100 

Table 10.24 – The face and area with edge damage after BTE and TE 
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Most micro-chippings were semi-circular with reflected terminations, although two 

pieces had trapezoidal with transverse terminations. Delineation of edge damage is 

mainly straight and sinuous (Table 10.25). 

  Morphology N % Termination N % Delineation N % 

 

semicircular 5 71,43 reflected 5 71,43 straight 4 57,14 

time 1 (BTE) trapezoidal 2 28,57 transverse 2 28,57 sinuous 3 42,86 

 
Total 7 100 Total 7 100 Total 7 100 

  semicircular 3 60 Termination N % Delineation N % 

time 2 (TE) half-moon 1 20 reflected 4 80 sinuous 3 60 

 

trapezoidal 1 20 transverse 1 20 straight 2 40 

  Total 5 100 Total 5 100 Total 5 100 

Table 10.25 – Edge damage characteristics of BTE and TE flakes 

 

Figure 10.43 - Example of edge damage development on one of the experimental flakes 

(Ishbas1). The control point is taken on the dorsal left lateral in the area indicated by a circle 

and arrow, using the SEM at x50 – x100 magnifications; (a1 – a3) the same portion of the edge 

at its original stage (a1), after 3 months of bear trampling (a2) and 20 hours of tumbling (a3) 

experiments seen at x50 magnification. The lines along the edge in a2 and a3 show changes of 

the edge in comparison with the original edge (a1); b1 – b3 show the same portion of the edge at 

x100 magnification; c1 & c2 show a detail of edge damage and some rounding and abrasion 

after trampling (c1) and tumbling (c2) at x500 magnification. 
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In the second stage of this experiment, after subjected to tumbling for 20 hours, all 

experimental pieces had shifted from their initial location indicating that the intensive 

“boiling” process of the water and sediment mixture had caused continuous movement 

of, and contact between pieces and with the travertine floor and walls of the tank. After 

this second stage, except for the obsidian flake which showed striations on its surface, it 

was difficult to see macroscopically many visible changes on flakes of other raw 

materials, although basalt and chert artefacts showed development of a whitish (N9 

white and N8 very light grey) patina and some rounding of ridges. The first microscopic 

observation, using an optical microscope, was carried out after 10 hours to record any 

changes on flake surfaces. At this time there was evidence of mechanical alteration such 

as rounding and abrasion of edges and ridges in places, and presence of some striations 

and edge damage (Figure 10.44). The pieces were then returned to the tumbling 

machine for another 10 hours.  

After 20 hours of “boiling” in the tumbling machine, the detailed microscopic analysis 

of experimental flakes using the optical and SEM microscopes, showed the presence of 

an important degree of mechanical alteration. In particular, the most elevated parts of 

ridges and edges displayed a substantial, but not very heavy, degree of rounding (Table 

10.21 & 10.22 and Figures 10.40, 10.41 and 10.44) and polish at times with randomly 

distributed striations with mean dimensions of 3.5 x 0.1 mm (Table 10.23 & Figure 

10.42).  
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Figure 10.44 – Development of rounding and abrasion on the same portion of the ridge of the 

obsidian flake (Hrzdobs3) original stage (a1 - c1), after BTE (a2 - c2) and after TE (a3 – c3) 

using the OLM at x50, x100 and x200 magnifications; d1 – d3 details of abrasion after the TE 

seen at x50 (d1), x100 (d2) and x200 (d3) magnifications.  

Some features, in particular edge rounding, polish and abrasion seen particularly on 

basalt artefacts, were similar to those seen on flakes used in the functional experiments 

(chapter 9), although along the edge, and usually on its more elevated areas (Figure 

10.45). Furthermore, the rounding and polish of PDSM pieces did not develop until 

plastic deformation occurred. These features were lighter and irregularly developed over 

different parts of the flake (e.g. on the edge, 3-5 mm from the edge, in the middle of 

sample surface etc.). Polish was generally granular with no pitting and no bright spots. 

Edge damage observed on these pieces was irregular, discontinuous, and in the form of 

semi-circular, trapezoidal and half-moon-shaped micro-flakes with mean dimensions of 

3.82 x 1.17 mm and with the angle of 30 – 45º (Table 10.26 and Figure 10.43). Micro-

flaking of the edge generated fresh surfaces with almost no further alterations. In places, 
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the highest part of ridges showed irregular damage which developed until plastic 

deformation occurred. 

Size (mm) L W 

Max 5,59 3,44 

Min 2,46 0,88 

Mean 3,82 1,17 

Std. deviation 0,88 0,7 

Sample variation 0,78 0,49 

Table 10.26 – Dimensional statistics of edge damage after TE  

 

Figure 10.45 – Edge alteration after trampling and tumbling experiments that is similar to the 

functional traces; seen under the SEM at x100 & x250 magnifications: a1 & b1 are the same 

portion of the edge after 3 months of bear trampling showing some slight rounding and 

abrasion; b1 & b2 are the same portion after 20 hours of tumbling with more developed 

alteration. 

10.2.2.4. Summary and discussion of experiments related to mechanical alteration 

Results showed the occurrence of different degrees and different types of alteration 

depending on conditions and types of experimental processes. In particular, apart from 

the human trampling experiment, in all other experiments flakes suffered important 

horizontal dispersion and on occasion, such as the bear trampling experiment, also 

vertical dispersion. In the DTE and BTE these displacements have clear “authors” 
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which are the animals involved in the corresponding experiments - deer in the former 

and bears in the latter. The same did not happen, or was slight, in the human trampling, 

probably for two main reasons: 1) in contrast to the DTE and BTE, the flakes were 

covered by a thin layer of sediment; 2) the hardening of sediments by rain during the 

experiment “protected” them for the rest of the experiment.  

Displacement and change of initial orientation was observed also in the tumbling 

experiment. However the conditions and experimental process itself were different from 

those discussed above (e.g. limited space, forced movement of artefacts), therefore, 

displacement of artefacts cannot be discussed at the same level as the DTE or BTE 

artefacts. 

In almost all experiments some slight alterations were visible macroscopically, in 

particular slight fractures on some HTE basalt and BTE quartz pieces, edge damage on 

DTE pieces and more rarely on HTE, BTE and TE flakes, some rounding of DTE and 

BTE pieces, formation of whitish patina on BTE and TE flakes. 

The microscopic study results of DTE samples confirmed limited evidence of PDSM; 

apart from some edge damage and very slight rounding at times, there were no other 

alterations. This was a surprising result as when compared to the other experiments, the 

DTE was of longer duration and the density and intensity of animals crossing the 

experimental area was initially considered adequate for such an experiment. This can, 

perhaps, be explained by: 1) the raw material type; i.e. the raw material was of a quality 

(e.g. structure, composition, grain size etc.) which would not easily be altered and, 

perhaps, would need more intensity of trampling for greater alteration to occur; 2) the 

low intensity of deer trampling on experimental flakes. It was confirmed by direct and 

indirect (i.e. by images) observations that large groups of deer crossed the experimental 

area once or twice a day, but it is unknown whether the flakes were subjected to 

continuous trampling especially after their dispersion in the experimental area; 3) 

weakly developed contact and rubbing with the sediment; as stated by several 

researchers (Levi Sala 1996, Burroni et al. 2002, Thiébaut 2007) most mechanical 

alteration (e.g. rounding, polish, sheen etc.) is produced because of movement in the 

sediment caused by different processes (e.g. trampling, bioturbation etc.). These 

processes cause pieces to be in continuous contact with the sediment, and continuous 



      10.Post-depositional surface modification studies 

464 

 

rubbing against the sediment or against other artefacts, causes mechanical alterations. 

However, according to these authors, for such alterations to occur, longer periods are 

needed; 4) the duration of experiment; perhaps a longer period (i.e. more than six 

months) would allow more mechanical alteration to develop. A combination of these 

factors likely affected the final result of this experiment. 

Microscopic analysis of the HTE shows the presence of a few slight alterations, small 

micro-chippings on edges, some very slight linear features particularly on obsidian and 

basalt artefacts. The very slight alterations on artefacts of all other rocks were visible 

only under high magnifications of the OLM and the SEM. The main causes for limited 

alterations may potentially be explained as follows: 1) the thin sediment cover on the 

flakes to avoid direct contact between artefacts and the soles of peoples‟ boots. This 

sediment cover, probably would not have affected the final results of the experiment, in 

contrast it possibly would have facilitated the formation of some mechanical alterations 

(e.g. abrasion, striations, formation of mechanical sheen etc.) if climatic conditions had 

not interrupted the experiment which leads to the second point; 2) the rain which fell in 

the middle of experiment, which converted the sediment layer into a hardened 

protective layer made it almost impossible for trampling to affect the artefacts beneath. 

It is probable, that the slight alterations seen on the flakes were produced during the first 

few days of the experiment, when the sediment was softer and the artefacts were not yet 

compacted into the sediment beneath; 3) duration of experiment; obviously the longer 

the experiments last, the higher the probability of better results, but in this case, a longer 

duration of the experiment would probably have provided the same results, unless at 

some point the experimental area had been uncovered and then covered again by a fresh 

layer of sediment. 

Microscopic studies of flakes from the bear trampling and tumbling experiments 

showed that they provided more PDSM than the previous two experiments. In 

particular, rounding on basalt, flint and chert artefacts, slight edge damage on almost all 

pieces, striations on obsidian were present. However, after the BTE no piece was really 

heavily affected by PDSM, as seen, for example, in some basalt and obsidian artefacts 

in Unit II. BTE flakes were not affected by more developed alterations because: 1) the 

time period of experiment was relatively short, as a longer duration of the experiment 

might have caused further development of PDSM. More developed PDSM should be 
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seen on the flakes remaining in the experimental area; 2) the clayey sediment of the 

experimental area and the rainy weather of the region caused the area to be almost 

continuously muddy. This caused pieces trampled by bears to become stuck very easily 

in the mud and covered by other layers of mud, small stone blocks etc., forming not 

only a kind of “protection” but also making their later discovery difficult. 

The subsequent forced experimentation with the tumbling machine of the BTE flakes, 

aimed to determine when heavy modifications occur, yet it showed limited macroscopic 

results. However, microscopically very interesting PDSM was observed after several 

hours of tumbling, especially in some particular types of rock. For example, more 

developed rounding and abrasion on the most elevated parts of edges and ridges of 

basalt artefacts, although occasional and random is clearly evident and is easy to 

confuse with similar alterations proceeding, for example, from use-wear related 

experiments (e.g. skinning, scraping etc.) (Asryan et al. 2014a).  However, comparison 

of the distribution of rounding and abrasion on the basalt artefacts used in the PDSM 

experiment and those resulting from use-wear, may be an important factor in 

distinguishing similar types of alterations of different origins (Asryan ibid). Another 

microscopically evident alteration was micro-chipping on the edges of obsidian, basalt, 

and flint artefacts. These micro-chippings, although not more developed or much more 

different from the BTE results, showed a slight increase after the TE. There was also 

clear development of abrasion and striations especially on the obsidian artefact which 

was a clear demonstration of the gradual changes artefacts suffer after some period of 

time or after having suffered various post-depositional processes.                     

It was particularly difficult to follow the PDSM on quartzite and quartz pieces given 

their irregular and variable surface textures. After the tumbling experiment while some 

rounding and short striations were distinguished microscopically on the quartzite piece, 

the quartz appeared intact. Only the changes in light contrasts on the OLM and the 

combined use of various light contrasts allowed identification of poorly developed 

striations and some abrasion of its surface. 

In summary: 



      10.Post-depositional surface modification studies 

466 

 

1. Post depositional surface modifications, although in different degrees, were 

evident on the experimental flakes after all four experiments, but more so after 

the bear trampling and tumbling experiments. 

2. All experiments provided mainly microscopically visible alterations but 

macroscopic alterations were not evident apart from a few cases in the BTE and 

DTE experiments. 

3. It was easier to track the development of various types of PDSM on the surface 

of flint, basalt and particularly obsidian artefacts than the specific type of chert 

used in these experiments. It was more difficult on quartz and quartzite. 

4. Edge damage, rounding and striations were the most common PDSM in almost 

all experiments; in contrast, fractures, mechanical sheen, cracks and pits were 

rare or simply non-existent. 

5. Sometimes, some PDSM observed on the experimental flakes can be easily 

confused with similar types of alteration proceeding from use-wear experiments; 

only the microscopic study of the entire artefact (i.e. not only the edges but also 

other parts of the sample) can provide correct and more precise information. 

10.2.3. Comparison of results of post-depositional (mechanical) alteration of 

archaeological and experimental pieces  

No real, quantitatively well defended comparison can be made between the PDSM 

results obtained from the study of archaeological and experimental material, as the 

number of samples used in different experiments is much smaller than the number of 

archaeological pieces studied. However, based on the qualitative characteristics 

observed in both cases some interesting notes can be presented about the mechanical 

alteration of experimental and archaeological materials. 

From the long list of mechanical alterations observed on the archaeological materials, 

only some are present on the experimental flakes (Table 10.27). Those pieces with types 

of alteration which more commonly coincide with the archaeological material are from 

the BTE and TE experiments. Mechanical alteration on flakes from other experiments 

rarely reflects those seen on archaeological materials. Edge damage is the only 

alteration, present in the archaeological and in all experimental materials.  
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Type Archaeological DTE HTE BTE/TE 

fractures  * 

 

 *  * 

sheen  * 

   
edge damage  *  *  *  * 

rounding  *  * 

 

 * 

cracks  * 

   
pits  * 

   
striations  * 

 

 *  * 

polish  *      * 

Table 10.27 – Mechanical alteration types and their presence in the archaeological and 

experimental artefacts. 

Mechanical alterations were more abundant among archaeological basalt, flint and 

obsidian artefacts. This tendency was the same among experimental artefacts too. 

Although these were the most commonly used raw materials (especially flint and basalt) 

in the archaeological and experimental assemblages, hardness and density are important 

factors to be taken into consideration (Table 10.28). According to the Mohs‟s scale 

(taken from Pozo Rodríguez et al. 2004) flint is the hardest and the densest raw material 

(Table 10.28). This, and raw material texture (i.e. fine or coarse grained) may be why 

flint artefacts commonly have some types PDSM (e.g. edge damage, fractures) and 

either few or none (e.g. rounding, striations, sheen etc.). Some authors (Levi Sala 1996, 

Burroni et al. 2002) suggest that different variables of the same rock with the same 

experimental conditions may have different degrees of alterations (e.g. fine grained 

flints develop rounding and polish faster than coarse grained flint). The archaeological 

and experimental flint artefacts in this study are mainly fine grained and homogenous, 

and the greater abundance of edge damage and fractures on flint pieces, apart from other 

factors discussed below, probably relates to their lesser flexibility.  

Basalt and obsidian are less hard and less dense than flint, although hardness of basalt is 

quite variable and depends on the type of basalt (Table 10.28). The hardness of obsidian 

is more or less in the same range as basalt but depending on the type of basalt, obsidian 

may be less hard. Obsidian is lower in density than flint and basalt. Therefore, the 

abundance of striations, rounding and polish in the basalt and obsidian archaeological, 

and to some extent the experimental material is understandable, as being less hard and 

less dense they are easily scratched or rubbed by other harder materials. However it is 

easier to see alterations on obsidian artefacts even if these are very light or slightly 

developed, which is not the case for basalt artefacts where, even when alterations are 
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very developed, higher magnifications are needed to distinguish some types of PDSM, 

such as rounding, linear features etc. (Asryan et el. 2014a). 

Quartz and quartzite, used in some experiments (BTE and TE) but not represented in the 

archaeological assemblages, are almost equal in hardness and density values which in 

both cases are quite high (Table 10.28). For this reason, along with their textural 

peculiarities, alterations on the surface of quartz and quartzite cannot be seen until the 

later, exaggerated stages of experiments (i.e. tumbling experiment). 

Rock type 

Hardness 

(Mohs's scale) 

Density 

(g/cm
3
) 

Flint 7 3 

Basalt 4.8 - 6.5 2.8 - 2.9 

Obsidian 5-5.5 2.6 

Quartz 7 2.65 

Quartzite 6.5-7 2.7 

Table 10.28 – Hardness and density values (Pozo Rodríguez et al. 2004) of some rock types 

represented in the archaeological and experimental assemblages  

As with PDSM, edge damage (micro-chippings, micro-flakes) is the most represented 

type of alteration among both the archaeological and experimental materials, although 

on experimental flakes edge damage is less often found than on archaeological artefacts. 

On the basis of edge damage characteristics, differences or similarities between 

archaeological and experimental artefacts, and considering also quantitative aspects, it is 

clear that edge damage is more developed on the archaeological than on experimental 

artefacts. On archaeological artefacts, especially those of Unit II, edge damage mainly 

affects both faces and is predominantly continuous and aligned (so called “pseudo 

retouch”). Edge damage on the experimental artefacts is often on one or both faces, 

isolated and mainly discontinuous (Figure 10.46). Edge damage morphology and 

termination are quite similar between archaeological and experimental flakes; semi-

circular, half-moon and partially trapezoidal with reflected and transverse terminations 

dominate. However in the archaeological flakes there is evidence of other morphologies 

or a combination of morphologies and terminations, which are not present in the 

experimental pieces probably due to their less well-developed PDSM.  
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Figure 10.46 – Comparison of edge damage characteristics between archaeological and 

experimental artefacts 

The mean dimensions of edge damage of both archaeological and experimental artefacts 

show relatively similar values. However, as seen in Figure 10.47, HTE artefacts are the 

only ones whose edge damage dimensions (length and width) clearly differ from the 

others and this, as explained in the methodology of experiment‟s organisation, may 



      10.Post-depositional surface modification studies 

472 

 

have been related to some subjective factors (e.g. the hardening of sediment left on the 

top of experimental flakes forming a “protective” layer of sediment between the 

experimental flakes and the shoe sole) and in other conditions, may have shown other 

(more similar to the other experiments) results. 

 

Figure 10.47 – Maximum, minimum and mean dimensions of edge damage of the 

archaeological and experimental artefacts (top line represents maximum values, the bottom - 

minimum values and the green box represents mean values). 
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There are not too many striations or linear features in both archaeological and 

experimental artefacts; when present most striations are on obsidian artefacts and to a 

lesser degree on basalt and flint pieces. While on the archaeological artefacts these were 

often evidenced on both faces of the artefact and mainly with a mixed or unevenly 

distributed orientation, striations on the experimental artefacts were few, isolated and 

mainly on one face (Figure 10.48). It should be mentioned that most striations on 

experimental artefacts appeared only after the tumbling experiment, suggesting that for 

striations or linear features to occur (especially on artefacts on materials other than 

obsidian) a more intensive movement of artefacts and greater impact with gravels or 

other particles is needed to cause the removal of micro-grains on the surface causing 

linear features to form (Levi Sala 1996).  

The mean striation length of BTE/TE artefacts is closer to the archaeological pieces, but 

is smaller than the HTE artefacts (Figure 10.48). However, here it should be kept in 

mind that the number of artefacts with striations and the abundance of striations on the 

archaeological and experimental artefacts is quite different. 
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Figure 10.48 – Comparison of dimensions of linear features between the archaeological and 

experimental artefacts (the top line represents maximum values, the bottom - minimum values 

and the green box represents mean values). 

Rounding is well evidenced in the archaeological assemblages, but not so much in the 

experimental artefacts as there only a few pieces with some rounding from DTE and 

slightly more from BTE and TE (Figure 10.49). However, both archaeological and 

experimental cases are similar in that there is very little or no well-developed rounding 

in any of the assemblages and that flint and basalt artefacts are the most affected by 

rounding (Figure 10.49). A further similarity is that rounding affects the most elevated 

parts of their surfaces (e.g. edges, ridges, bulb area etc.). The movement of artefacts 
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probably was higher in the BTE and TE, and may have been the reason why some 

experimental flakes, especially after the TE, showed quite a developed degree of 

rounding, sometimes with evidence of abrasion as seen on the obsidian flake.  Although 

there are few pieces with developed rounding, the degree of development, distribution 

and orientation on these pieces is closer to that seen in the archaeological assemblages. 
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Figure 10.49 – Comparison of rounding characteristics between archaeological and 

experimental artefacts 

Fractures are well evidenced in the archaeological assemblages, but poorly represented 

in the experimental assemblages, the only examples are on two HTE and BTE 

experimental flakes. Although quantitatively not valid for comparison, from the 

descriptive viewpoint, the fracture pattern of the two pieces is present on many similar 

examples in the archaeological assemblages, as the fracture on both experimental flakes 

is on the thinnest area of their surfaces (e.g. transversal breakage very close to the distal 

end (quartz, HTE), and straight or sinuous longitudinal lateral breakage (basalt, BTE). 
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The presence of other mechanical alterations (e.g. mechanical sheen, pits) in the 

archaeological but not the experimental assemblages (Table 10.27) may simply be 

related to the short experimental periods and correspondingly, the lesser movement of 

these artefacts.  

In summary, comparison of mechanical alterations in the archaeological and 

experimental assemblages indicates: 

1. The amount, degree and variability of mechanical alterations in archaeological 

assemblages is bigger and more varied than that in experimental assemblages 

2. In both assemblages, flint, basalt and obsidian pieces are the most affected by 

mechanical alterations 

3. Edge damage is the only mechanical alteration present in both assemblages. 

4. With respect to types and characteristics of mechanical alterations, BTE and TE 

flakes share more similarities with archaeological artefacts, especially with those 

of Unit II. 

10.3. Chemical alteration study results 

10.3.1. Chemical weathering of archaeological artefacts 

Chemical alteration of Azokh Cave lithic artefacts is one of the most common types of 

PDSM; more than 46% of artefacts are affected by this process (Table 10.29). Among 

these, basalt and limestone are the most affected (92.5% and 65.22% of their 

corresponding assemblages). Artefacts of chert, flint, and other rocks show an important 

presence of chemical weathering too but the abundance and degree of alteration is not as 

high as basalt and limestone (Table 10.29 & Table 30 of Annex and Figure 10.50). Only 

obsidian artefacts show little evidence of chemical alteration. 

Raw material N % 

chert 237 / 680 34,85 

flint 174 / 328 53,05 

basalt  111 / 120 92,5 

limestone  15 / 23 65,22 

obsidian 2 / 19 10,53 

others 14 / 29 48,27 

Total 553 / 1199 46,12 

Table 10.29 – The proportion of artefacts of different raw materials affected by chemical 

weathering in relation to their total number present in the lithic assemblages of Azokh Cave 
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Expanding on the above results, it should be mentioned that most pieces (almost 66%) 

show a slight degree of chemical weathering and these are mainly chert, flint, obsidian 

and more rarely basalt and limestone. In contrast, pieces which show a medium and 

total degree of chemical weathering are mainly basalt and limestone, and in lesser 

quantities other rocks (Table 10.30 & Table 30 of Annex and Figure 10.50). 

On more than 90% of altered artefacts both faces are affected by chemical alteration 

which generally includes the whole surface or parts of it. But there are pieces on which 

chemical weathering affects one face (Table 10.30 & Table 31 of Annex). 

Degree N % Face N % 

slight 363 65,64 Dorsal 40 7,23 

medium 119 21,52 Ventral 9 1,63 

total 71 12,84 both faces 504 91,14 

Total 553 100 Total 553 100 

Table 10.30 – Degree of chemical weathering present on the lithic artefacts of Azokh Cave and 

the faces most affected 

The most common chemical weathering are patina and concretion forming 43.29% and 

41.12% of the assemblage respectively (Table 10.31 & Table 32 & 34 of Annex, and 

Figure 10.50). Artefacts often show a combination of both patina and concretion, as is 

the case for most basalt pieces. Only 4% of artefacts have manganese on their surface, 

and these are mainly basalt and some chert and flint (Table 10.31 & Table 35 of 

Annex). Artefacts showing partial patina dominate (55.3%) although pieces showing 

medium and total covering of patina are well evidenced too (Table 10.31 and Figure 

10.50a). Patina varies in colour between white, yellowish grey, brownish grey, olive 

grey and moderate yellowish brown (Table 33 of Annex). On 86.21% of pieces, 

concretion covers less than fifty percent of the surface, but on some basalt artefacts it 

covers more than 50% or the entire surface (Table 10.31 & Table 34 of Annex and 

Figure 10.50 b, c and d). Artefacts with <50% of manganese stains dominate (almost 

96%) but two pieces have > 50% (Table 10.31 & Table 35 of Annex, Figure 10.50 c & 

d).  
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Patina N % Concretion N % 

   
pp 287 55,3 <50% 425 86,21 Manganese N % 

mp 119 22,93 >50% 64 12,98 <50% 46 95,83 

tp 113 21,77 total 4 0,81 >50% 2 4,17 

Total 519 100 Total 493 100 Total 48 100 

Table 10.31 – Chemical weathering of Azokh cave lithic artefacts; presence of patina, 

concretion and manganese 

 

Figure 10.50 – Microscopic (USB microscope at 30x, 50x and 100x magnifications) images of 

Azokh Cave lithic artefacts with chemical weathering: a) presence of different degrees of patina 

on basalt and limestone; b) presence of concretion basalt and flint artefacts; c & d) presence of 

concretion and manganese on basalt (c) and chert and flint (d) artefacts. 

Chemical compositional analysis of artefacts with heavy concretion, patina and 

manganese always indicated the presence of potassium, phosphorous, calcium, sulphur, 

manganese, sometimes also chloride and sodium (Figure 10.51). Other elements (e.g. 

Al, Mg, Fe) were evident too but it was difficult to determine with certainty whether 
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these were from alteration or part of the rock‟s own elements. Chemical compositional 

analysis of fresh bat guano taken from the interior of the cave confirmed the presence of 

most of the above elements (P, K, Ca, S, Cl, and Na) as well as Al and Mg. The only 

compositional difference of fresh bat guano with respect to the chemical alteration of 

the archaeological artefacts was that fresh bat guano still contained clearly evident 

organic material, confirmed by the presence of well-defined carbon and oxygen 

elements (Figure 10.52).  

These results and the general conditions of the cave as a refuge for many colonies of 

bats from Prehistoric times to the present are the main reason to consider bat guano as 

the author of chemical weathering in the archaeological assemblages.  
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Figure 10.51 – An archaeological sample with chemical weathering and the results of its 

chemical compositional analysis: a) basalt flake (D46-144-unII-2003) (analysed area is shown 

by a red rectangle); b & c) SEM images of the area seen under the LFD (b) and BSD (c) 

detectors at 400x magnification. The images below are the element maps of the studied area 

showing the composition of the alteration. 
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Figure 10.52 – The element map of fresh bat guano composition: a & b) BSD images of fresh 

bat guano in the SEM at x250 (a) and x400 (b) magnifications. The following images are the 

element maps of guano based on the portion shown in image b. 

10.3.2. Results of experiments related to chemical alteration of artefacts 

Five experimental flakes extracted from bat guano after one year had clearly developed 

and macroscopically visible chemical weathering on their surfaces. Macroscopically 

these were brownish-orange, circular stains or concretion dispersed over the whole 
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surface varying in size mostly between 0.7 to 4 mm, although there were a few bigger 

stains present (Figure 10.53). There were no specific areas of concentration of these 

stains, but they were better developed on some parts of the surface than others. 

The group of experimental flakes taken after two years showed very well developed 

evidence of chemical alteration too. Visually the morphology and colour of the circular 

stains were nearly the same as those which had been in guano for one year, probably a 

little more abundant than that in case of the experimental flakes recovered after one year 

of the experiment (Figure 10.53). The first impression from the macroscopic 

observation of flakes taken after one and two years was that these brownish-orange 

stains could be colonies of bacteria developing with peculiar shapes and morphologies. 
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Figure 10.53 – Experimental flakes before and after the bat guano experiment: a) fine grained 

basalt, taken after one year; b) coarse grained basalt, taken after 2 years; c) very fine grained 

limestone taken after 2 years; d) fine grained chert, taken after 2 years. 

Microscopically, the circular stains were clearly visible too. But under both OLM and 

SEM microscopes the borders of these circles seemed to have accumulations of grains 

or crystals. The chemical composition of these stains showed concentrations of calcium, 
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phosphorous and sulphur especially on the edges of the stains (Figures 10.54 & 10.55). 

It was confirmed by specialists of the department of the Basic Medical Sciences of the 

University of Rovira i Virgili that these definitely were not organic formations and 

definitely not bacteria (Prof. M.J: Figueras, personal communication). Microscopic 

details suggest the morphological details of these stains may be new formations of 

crystals, however further studies should be carried out with specialists of other 

disciplines (e.g. crystallography) to confirm if these are crystals and, if they are, to 

understand what types of crystals are in the process formation.  

 

Figure 10.54 – Microscopic (OLM) images of BGE flakes of fine grained basalt (a) and very 

fine grained limestone (b) made at x50, x100 and x200 magnifications, showing circular stains. 

The areas under study are highlighted by a red rectangle on the macro images. 
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Figure 10.55 – SEM images (top) of the circular stains (chemical weathering) seen on the BGE 

basalt flake: a) at x38, x250, x500 and x2000 magnifications, and EDX maps of elements 

present in the area highlighted by a red rectangle (top right). 
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The only pieces which did not develop chemical weathering (or developed very slight 

weathering) were chert and obsidian artefacts (Figure 10.53d). It may require a longer 

period of time for chemical alteration to form on these artefacts than on basalt or 

limestone artefacts. 

The experiment is still on-going and the samples, which are still in the guano, will 

probably become more heavily altered and will provide new information about the 

specific type of alteration caused by guano. 

10.3.3. Summary and comparison of the results of chemical alteration analysis of 

archaeological and experimental artefacts 

Chemical weathering is an important form of PDSM seen in the lithic assemblages of 

Azokh Cave, affecting artefacts of all raw materials particularly basalt and limestone.  

Patina and hard, very compacted concretion are the most evident types of chemical 

weathering, although pieces with some manganese are present too. Chemical 

compositional analysis of artefacts with heavy concretion, patina and manganese always 

indicated the presence of potassium, phosphorous, calcium, sulphur, manganese, 

sometimes also chloride and sodium. This was seen also during the bat guano 

experiment as within a short time all calcium-rich rocks used in the experiment (coarse 

and fine grained basalt, coarse and fine grained limestone) were substantially affected 

by chemical weathering. „Colonies‟ of a particular circular-shaped patina/concretion or 

stains (visually of brownish-orange colour) formed on the surfaces of all these flakes 

which under the microscope resembled an accumulation of crystals of a specific 

morphology and shape.  Only chert and obsidian showed no evidence for chemical 

weathering.  

A longer period is clearly needed for all chemical processes and chemical weathering to 

develop and reach the degree seen in some archaeological pieces. However this 

experiment demonstrated that in a short space of time, highly acidic fresh bat guano can 

cause quite important macro- and microscopically visible alterations on some types of 

rock, and that the alteration caused by bat guano differs morphologically and 

compositionally from chemical weathering caused by water.  

In summary, the results of chemical alteration on the archaeological and experimental 

artefacts indicate: 



                                                                                                                                             Studies Undertaken                        

489 

 

1. In the Azokh archaeological assemblages, basalt and limestone artefacts are 

most affected by chemical weathering; 

2. While patina and concretion with specific characteristics are the most common 

form of chemical weathering in the archaeological artefacts, manganese is also 

evident on some pieces. 

3. Chemical weathering is evident on the lithic artefacts of all excavated units, but 

is more developed and more evident in Unit II. 

4. The experimental results have shown that within a short period of time fresh bat 

guano can produce important alteration on calcium-rich rocks (e.g. basalt and 

limestone); in contrast rocks with no or little amounts of calcium (e.g.  chert, 

flint, obsidian) need a longer period for chemical alteration due to bat guano to 

occur.  

10.4. Thermal alteration 

Artefacts affected by thermal alteration form 6.76% of the Azokh Cave lithic 

assemblage. These are usually artefacts of siliceous materials (e.g. chert, flint, some 

jasper, silopal) and more rarely also artefacts of volcanic rocks (e.g. basalt, andesite). 

Pieces showing thermal alteration are most often from Unit II with some rare artefacts 

in Units V, IV and III. 

10.4.1. Thermal alteration of archaeological artefacts 

Thermal cracks, thermal colour changes and thermal lustre are the most common types 

of thermal alteration seen on the archaeological artefacts of Azokh Cave with slight 

evidence of thermal cupules (Figure 10.56). 

More than 87% of thermally altered artefacts have thermal cracks. These are usually 

visible on both faces but sometimes on one face only (Table 10.32).  On 50% of the 

assemblage, thermal cracks are common, but slight thermal cracking is also fairly 

common (40%) (Table 10.32 & Table 37 of annex and Figure 10.56 a & b). Thermal 

cracking is very common on a few artefacts, basically those in chert and flint. 
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Face with 

thermal cracks N % 

Thermal cracks N % dorsal 7 10 

scarce 28 40 ventral 9 12,86 

common 35 50 both faces 51 72,86 

v. common 7 10 indet 3 4,28 

Total 70 100 Total 70 100 

Table 10.32 – Presence of thermal cracks and their distribution on the artefact face 

Pieces which suffered colour change or gained special patina because of thermal 

alteration are well evidenced too totalling 85% of all thermally altered samples. 

Artefacts showing a medium or total colour change dominate although those with slight 

colour change are well evidenced too (Table 10.33 & Table 38 of Annex). Colour 

change in artefacts tended to be greyish black, black, dark grey, moderate brown, 

reddish brown, yellowish grey and brownish grey (see details in the Table 39 of Annex 

and Figure 10.56a & b). 

All thermally altered artefacts in this assemblage together with their specific evidence 

for thermal alteration (e.g. cupules, thermal cracks, thermal colour change, etc.) also 

have thermal lustre. Pieces on which lustre is either not common or common are almost 

equally represented (Table 10.33 & Table 41 of Annex, and Figure 10.56) although 

lustre is very common on some pieces. Thermal lustre with a greasy appearance is 

evident on most artefacts (almost 59%) but lustre can also appear pearly and waxy. On 4 

pieces lustre is silky (Table 10.33 & Table 42 of Annex). 

        

  
Type of 

lustre N % 

Thermal colour 

change N % 

Colour 

distribution N % 

Thermal 

lustre N % greasy 47 58,75 

slight 19 27,94 plain 38 55,88 scarce 32 40 pearly 15 18,75 

medium 24 35,29 irregular 28 41,18 common 36 45 waxy 14 17,5 

total 25 36,76 banded 2 2,94 v. common 12 15 silky 4 5 

Total 68 100 Total 68 100 Total 80 100 Total 80 100 

Table 10.33 – Presence of thermal lustre and thermal colour change in the lithic artefacts of 

Azokh Cave 

40% of thermally altered artefacts have thermal cupules (Figure 10.56c). These are of 

different sizes (but more are small than big) and are mostly on the ventral face, although 

there are pieces with cupules on their dorsal face or on both faces (Table 10.34 & Table 

36 of Annex).  However, on most pieces cupules are present in small quantities and only 

on a few do they appear in greater quantities. 



                                                                                                                                             Studies Undertaken                        

491 

 

   

Face with 

cupules N % 

   

dorsal 7 21,88 

Thermal cupules N % ventral 15 46,87 

scarce 26 81,25 both faces 4 12,5 

common 6 18,75 indet 6 18,75 

Total 32 100 Total 32 100 

Table 10.34 – Presence of thermal cupules and their distribution on the lithic artefacts of Azokh 

Cave 

 

Figure 10.56 – Microscopic (USB microscope at 30x, 50x and 100x magnifications) images of 

lithic artefacts of Azokh Cave with thermal alteration: a& b) flint and chert artefacts with 

thermal colour changes, cracks and thermal lustre; c)  flint with thermal cupules, cracks and 

lustre.  

10.4.2. Summary of the results of thermal alteration of archaeological lithic artefacts 

In summary, results from the study of thermal alteration on the lithic assemblages of the 

cave indicate that; 

1. Thermal alteration is not a common PDSM in the lithic assemblages of Azokh 

Cave; however some samples in all units, but more so in Unit II, have been 

affected by thermal alteration.  



      10.Post-depositional surface modification studies 

492 

 

2. Artefacts of siliceous materials (e.g. chert, flint, jasper) are most affected by 

thermal alteration. 

3. Thermal cracks, thermal patina or thermal colour changes and thermal lustre are 

the most common types of thermal alteration in the studied assemblages, 

although there is some evidence of thermal cupules. 

10.5. Summary of PDSM studies 

The methodology and results of the post-depositional analyses of the Azokh Cave lithic 

assemblages and different experiments have been presented in this chapter. Discussion 

of the results will be addressed fully in chapter 11. However, taking into account the 

information presented above several points can be highlighted. 

The study of mechanical alterations showed: 

1. Dominance of mechanical alteration, in particular, fractures, edge damage, 

rounding and sheen in all studied assemblages. Good evidence also of 

mechanical cracks and pits, and to a lesser degree polish and striations. 

2. Presence of mechanical alterations on artefacts of all raw materials but 

particularly on flint, basalt and obsidian artefacts. 

3. Presence of PDSM on the lithic artefacts of all studied units (especially Units V 

and II) but clear abundance and intensity on the Unit II artefacts.  

These results together with the results obtained from various experiments and also from 

the study of faunal assemblages led to the conclusion that cave bears (Ursus spelaeus) 

were the most important agents of mechanical alterations of the Azokh Cave 

assemblage and trampling by bears was the reason for such a high percentage of 

fractures and other mechanical alterations in the Azokh faunal and lithic assemblages. 

The study of chemical alterations showed that: 

1. In the archaeological assemblages, basalt and limestone artefacts are most 

affected by chemical weathering. 

2. White patina and concretion with specific characteristics are the most common 

form of chemical weathering in the archaeological artefacts, manganese stains 

are also evident on some pieces. 
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3. Chemical weathering is evident on the lithic artefacts of all excavated units, but 

is more developed and more evident in Unit II. 

These, together with the experimental results, indicate that within a short period of time 

fresh bat guano can produce important alteration particularly on calcium-bearing rocks 

(e.g. basalt and limestone). The conclusion, therefore, is that although damp conditions 

of the area of current excavations possibly affected the formation of chemical 

weathering of the lithic artefacts, the main agent responsible for chemical alteration is 

bat guano. 

The study of thermal alterations showed that: 

1. Thermal alteration is not a common PDSM in the Azokh Cave lithic 

assemblages; however some samples in all units, but more so in Unit II, have 

been affected by thermal alteration.  

2. Artefacts of siliceous materials are most affected by thermal alteration. 

Thermal cracks, thermal patina or thermal colour changes and thermal lustre are the 

most common types of thermal alteration in the studied assemblages, although there is 

some evidence of thermal cupules. 
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Chapter 11. Discussion and interpretation of results 

The stratigraphic sequence at Azokh Cave presents one of the most complete and 

possibly one of the oldest archaeological records in Nagorno Karabagh. Furthermore, it 

provides a perspective on human technical capability in the Southern Caucasus during 

the Middle and Upper Pleistocene. This study has focused on the lithic assemblages of 

the Upper sedimentary sequence (Units I to V) of Azokh 1 entrance, which are different 

chronologically, technologically and culturally (particularly between Units V and II). 

Obviously the interpretation and conclusions presented here are not definitive; the 

available studied assemblages, represent only a particular area of the cave (i.e., not the 

front of the stratigraphic sequence of Azokh 1 entrance, which was emptied during the 

previous excavations, but only the back of the cave). The assemblages are are also 

incomplete (i.e., neither unit has been entirely excavated and therefore the assemblages 

presented here do not represent the whole record of their corresponding units) and are 

subject of continuous update as excavations progress. While this, of course, causes 

some difficulties, the studied assemblages are still very important, not only for techno-

typological, cultural, functional and taphonomic interpretations but also to emphasise 

aspects related to the occupational, behavioural, socio-economic, macro and micro-

regional contextual patterns of the site. 

A summary of results is presented here providing detailed discussion on raw material 

procurement strategies and economy, techno-typological, operative chain, functional 

and chrono-cultural patterns of studied assemblages, and aspects related to post-

depositional alterations of lithic artefacts. Furthermore, comparisons with materials 

retrieved from earlier excavations at Azokh Cave are made and questions related to their 

position in the micro and macro regional contexts are considered.  

11.1. Raw material economy  

Raw material procurement is generally considered to be an important part of early 

hominin subsistence strategies (Binford 1979, Féblot-Augustins 1999 a & b, Geneste 

1985, Rensink 1991, Roebroeks & Tuffreau 1999). As procurement strategies can be on 

a regional or macroregional scale (Roebroeks & Tuffreau 1999), they indicate early 

hominin mobility. Many authors (among others Renfrew 1977, Gould 1978, Binford 

1985, Kuhn 1991, 1994, Odell 1996, Brantingham 2003, Kuhn 2004, Wilson 2007, 

Surovell 2009, Aubry et al. 2012, Borrazo 2012), use availability of some types of raw 
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material and their frequency in lithic assemblages to discuss mobility patterns, raw 

material selection criteria, and aspects related to the economic, social and cultural 

interactions among hominins. Correlation of behavioural and technological perspectives 

(Geneste 1985) may indicate not only distances and quantities of raw materials 

transported but also technological stages (i.e. nodules, blocks, exploited cores, flakes) at 

the time these materials were introduced onto the site.  

Raw material availability and the distance of raw material sources from the site were 

considered to be important factors in the production and use of lithic artefacts (Gould 

1978, Binford 1979, Kuhn 1991, Féblot-Augustins 1999a). Different raw material 

procurement strategies have been distinguished. The recovery of raw materials directly 

from primary or secondary geological sources by the hominins who made and used the 

tools is considered to be “direct” procurement, while those obtained through exchange 

between different groups are considered to be “indirect” procurement (Binford 1979, 

Close 2000, Duke & Steel 2010, Aubry et al. 2012). As for distances over which raw 

material was transported to the site, a range of distance classes were distinguished by 

various authors (Marks et al. 1991, Féblot-Augustins 1997, 2008), which although 

varying slightly in the range of kilometres represent three main distance categories: raw 

materials originating from approximately < 5 km are considered to be “local”; those 

from > 5 – 20 km to be “intermediate” and those originating from > 20 km to be 

“distant”.  

The lithic assemblages from all units of Azokh 1 are made on a range of raw materials, 

although more varied in Unit II. Chert, flint and basalt were most commonly exploited 

in all units due, probably, to their easy accessibility. Chert is the most represented and 

uniform (i.e. with almost no physical and structural differences) rock type in all 

archaeological units of Azokh Cave. The presence of chert sources in the immediate 

vicinity and in the limestone beds of the cave indicates clearly that hominins had direct 

access to chert sources and had the opportunity to get chert without travelling long 

distances. However chert was never a preferred rock for the manufacture of tools, most 

likely due to its poor knapping qualities. Although it has been suggested that raw 

material availability strongly affects the extent of core exploitation (Kuhn 1991), 

nevertheless this is not the case for chert in the stratigraphic sequences studied at 

Azokh. Here, chert nodules, although present in different units, were usually not 

exploited or partially exploited and abandoned at initial stages of exploitation. The 
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operative chain of chert is really fragmented with very little evidence of cores, and 

represented mainly by undiagnostic fragments, some simple flakes and some retouched 

tools. This shows that neither its local origin nor its direct availability played a decisive 

role for its selection and use in tool-making processes but the (poor) quality of chert was 

a more important factor, which finally affected its selection and use.  

In comparison to chert, flint and basalt (flint in particular as the chemical alteration of 

many basalt artefacts made their overall analysis and interpretation difficult) are more 

varied in the Azokh lithic assemblages reflected in the wide range of colour and 

structure. Although the greater variability of flint and basalt is evident especially in Unit 

II, some types (e.g. some types of grey, brown and orangish flint, coarse dark green, 

fine black, fine olive grey basalts) are represented in all studied units. Rock 

characteristics and survey results indicate the presence of some of these rock types close 

to the cave (1 – 4 km) in the form of primary (particularly basalt) and secondary (flint 

and basalt) sources. Although, it has not yet been confirmed that these were the sources 

of similar flint and basalt used in the cave, the proximity of these sources and 

abundance of these rock types in the archaeological assemblages suggest a local origin 

of some flint and basalt and, therefore, direct access to the source areas by hominins. 

However, there are other types of flint and basalt in the Azokh assemblage (e.g. jaspoid 

flint, multicoloured flint, brown and grey brechoid flint, grey and orange flint, pale and 

dark green basalt etc.), for which, as yet, no potential sources have been located close to 

the cave. This may be explained as: 1) sources are > 4 km from the cave in areas which 

have yet to be surveyed; 2) local sources have not been found yet. Both versions are 

possible, although the general characteristics and technological aspects of these rocks 

perhaps lend greater weight to the first option. In addition, cortical characteristics of 

some archaeological samples indicate a fluvial origin for flint and basalt nodules. The 

good and very good knapping quality of basalt cobbles in particular found during survey 

of secondary sources of the Ishkhanaget River valley, suggest that exploitation of such 

easily accessible cobbles could have occurred in prehistoric times.   

When discussing questions related to the flint and basalt operative chain in the studied 

assemblage some interesting points emerge. The locally available raw materials and 

short distances between the site and raw material source gave hominins more 

possibilities to transport nodules or blocks of raw material and carry out knaping 

activities in the site (Kuhn 1991, Féblot-Augustins 1999 a & b). In such a case, the 
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possibility of finding a complete or almost complete operative chain at the site is quite 

high, but of course if there are no other factors (e.g. taphonomic, geological) affecting 

its preservation. As stated above, some flint and basalt types in Azokh may have been of 

local origin; however, there is no complete operative chain for any of these rock types in 

any of the studied units. Moreover, the operative chain is quite fragmented and 

represented mainly by predetermined flakes (well elaborated [Levallois] especially in 

Unit II), retouched tools (evident in almost all units but mainly in Units V and II), some 

cores (most in their final stages of exploitation), and some rare knapping waste and 

debris. The basalt operative chain is perhaps slightly more complete, especially in Unit 

II, where there are different components of basalt (e.g., hammerstones, cores, flakes, 

some knapping waste), although due to factors such as chemical weathering, 

technological disconnection, it is difficult to reconstruct the different stages or episodes 

of complete exploitation sequences. The only direct refitting of three cortical basalt 

pieces was found in Unit V, which indicates that although limited and scarce, some 

exploitation took place in this area of the cave. There can be several explanations for the 

absence or limited presence of the operative chain of these locally available raw 

materials: 

1. Most components of the operative chain may have been concentrated at the front 

or at the entrance of the cave, 

2. Hominins entered the back of the cave with a ready-made tool-kit, and in 

“emergency” cases only carried out some knapping, resharpening, or reshaping 

there. 

3. While similar sources of these rock types are currently available, 

petrographically it has not been confirmed that they were definitely the sources 

of the flint or basalt artefacts at Azokh. However, there are some reasons why 

these sources may not have been those used by early inhabitants of the cave, for 

example, inaccessibility of these sources during the Pleistocene and their later, 

post-Pleistocene exposure. Therefore, hominids may have had to travel longer 

distances to get these raw materials, which may have reduced the possibility of 

transporting large nodules and continue knapping activities at the site. Instead 

hominins may have preferred to prepare lithic artefacts near raw material 

sources and use less energy, in carrying ready-made tools than big nodules.  
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At the current stage of research it is difficult to opt for one of these options as all have 

logical associations with Azokh Cave. In particular, it is difficult to expect dynamic 

knapping activities in an area quite reduced in natural light and situated far away from 

the cave entrance. On the other hand, important and detailed information about the 

operative chain and techno-typological descriptions of each unit from the front of the 

cave is missing, therefore the idea that “the operative chain of flint and basalt was quite 

incomplete or limited” will be valid for the studied area only but not for all the cave. As 

for the second option, the back of the cave was interpreted as being a bear hibernation 

area (Marín-Monfort et al. in press), therefore it is difficult to imagine that hominins 

entering this area of the cave perhaps to take advantage of bears that had died during 

hibernation (see more details below), would have entered without a ready-made tool-kit. 

Finally, the third option is logical also; during survey of old deposits of the Ishkhanaget 

River it was noted that its level had been much higher than it is now and therefore, 

many flint and basalt sources seen during recent surveys would have been covered by 

water during the Pleistocene or just may have been exposed later. This may have 

“obliged” hominins to find other sources some of which may have still been local and 

others perhaps more distant. Future surveys and macro and microscopic studies should 

help us understand this option more fully. 

Limestone, jasper, sandstone, chalcedony, agate, silopal, andesite and gabbro are 

represented in small numbers. Most are found only in Unit II, but there are a few pieces 

also in Units V, III and I. While some types (e.g. jasper, brown and orange mix 

sandstone, agate, silopal) demonstrate good knapping characteristics others (e.g. 

limestone, other types of sandstone, andesite, gabbro) show medium-to-bad workability. 

Of these raw materials, limestone, some yellowish-grey medium quality sandstones and 

some possible gabbro or gabbro-like rock types are possibly of local origin and the 

reason for their poor representation in the assemblage is probably related mainly to their 

poor working qualities. Recent surveys support the hypothesis of local origin of these 

rock types too, although these also raise questions related to the presence of limestone 

close to the cave and its use during the Pleistocene. In particular, during survey, some 

very good and partially silicified limestones were found close to the cave, whose 

characteristics and local origin would have been suitable for exploitation by cave 

inhabitants. The absence of these good quality limestones in the lithic assemblages and 

the presence of medium and poor quality limestones may, as in the case of basalt, be 
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related to later exposure of good quality limestone formations. The rare presence of 

some other rock types (e.g. jasper, agate, some types of sandstone, agate, silopal) in the 

studied assemblages may be related to their procurement from intermediate or distant 

sources as, so far, no local sources of these good quality rocks have been found during 

surveys. In any case, the operative chain of these rocks consists mainly of knapping 

products (flakes, flake fragments, broken flakes) with no evidence of cores, knapping 

waste, and refits, which also supports the hypothesis that some of these rocks are from 

more distant sources. 

Obsidian forms a very small part of the Azokh lithic assemblages and is represented 

mainly in Unit II and rarely in Units V, III and I. General characteristics (colour, 

texture) indicate two main obsidian groups – black and black-brown. Both show good-

to-very-good knapping qualities and are represented mainly by flakes and retouched 

tools. During surveys no potential primary or secondary sources of obsidian were found 

close to the cave and this seems definitely to be the only raw material originating from a 

distant source. One known obsidian source is in northern Nagorno Karabagh located in 

Mt. Qarvatchar (known also as Mt. Kelbadjar) and Merkasar (known also as Kechaldag) 

in the Shahumyan region (Blackman et al. 1998). However, numerous obsidian sources 

are known in Armenia (Figure 11.1), which have been classed into three groups by 

Barge & Chatainger 2003: 1) The Arteni, Gutansar and Atis volcanic complex located 

in central Armenia; 2) The Tsaghkuniats (Damlik, Kamakar) and Ashots ranges in 

northern Armenia; 3) The Gegham mountains (Geghasar, Spitakasar) and the Syunik 

range (Sevakar, Satanakar) in southern Armenia. A comparison of archaeological 

obsidian with some black and black-brown obsidian samples from Central Armenia 

(around 400 km from the cave) showed similar compositional and structural 

characteristics. While it is clearly unlikely that the Azokh obsidian came from Central 

Armenian sources due to distance, study of Azokh obsidian shows that it is possibly the 

only rock in the assemblage that comes from potentially distant (> 80 km) sources 

situated perhaps in Northern Karabagh or Southern Armenia.  
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Figure 11.1 – Map of the Caucasus showing the location of Middle to Upper Pleistocene sites 

and the closest obsidian sources to the site 

The question of whether raw materials from distant sources are the result of direct or 

indirect procurement has been discussed by many authors (Khun 1991, Mellars 1996, 

Gamble 1999, Marwick 2003, Ashton 2008, Féblot-Augustins 2009, Aubry et al. 2012, 

Rubens 2013, Pearce & Moustsiou 2014) and the radius of hunter-gatherer movement in 

search of resources needed for subsistence (e.g. new sites, food, raw materials, lithic 

artefacts, etc.) has been a subject of debate (Kelly 1992, Amick 1996, Survoell 2000, 

Kuhn 2004, Peters & Vogel 2005, Costamagno et al. 2006, Whallon 2006, Grove 2009, 

Burke 2012). Most of these authors indicate habitat quality, occupation duration and 

group size as main factors for hunter-gatherer mobility. While a wide mobility radius 

and long travelled distances were considered to be usual for Anatomically Modern 

Humans (AMH), there were certain doubts about the ability of Neanderthals to travel 

long distances and therefore have a large mobility radius (Mellars 1996, Féblot-

Augustins 1997, Moutsiou 2011). Neanderthals were generally considered to be more 

adapted for movements in small territories, intensive use of local sources, although with 

the capability to exercise some degree of mobility depending on the structure of the 

environment (Mellars ibid, Davies 2007). Other studies (Grove 2009, Burke 2012, 

Pearce and Moustsiou 2014), however, indicate the capability of Neanderthals to travel 

longer distances, although these distances may have been regionally variable and 
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correlated with landscape variability (Féblot-Augustins 1992). Nevertheless, the radius 

of Neanderthal mobility was considered to be relatively smaller than that of the AMHs 

(Meignen & Brugal 2001, Adler et al. 2006, Conard et al. 2006). The obsidian in the 

Azokh lithic assemblages can be of both direct procurement (movement of Neanderthal 

groups over long distances to access sources of obsidian in northern Nagorno Karabagh 

or in southern Armenia) and indirect procurement (exchange between different social 

groups). However, at this stage both hypotheses are quite weak and both need detailed 

survey, sampling and geochemical studies in order to understand: 1) the exact source/s 

of obsidian at Azokh, 2) territories hominins needed to cross to obtain obsidian, 3) 

environmental and landscape characteristics of site/obsidian source areas in order to 

discuss possibilities of direct or indirect procurement. 

It is difficult to discuss questions related to differential exploitation and use of locally 

and non-locally available raw materials based just on assemblages representing only a 

particular area of the cave. However there seems to be a kind of “special treatment” in 

general of the good quality raw materials from local (e.g. flint, basalt) and non-local 

(e.g. other types of flint and basalt, jasper, sandstone, obsidian) sources in all studied 

units of Azokh; the cave inhabitants preferred mainly good quality raw materials for 

retouched pieces in Units V, III and II, or for Levallois production in Unit II. Of course 

retouch was more intensive on obsidian flakes than on the others, which explains the 

real value of raw materials coming from far away. The question of continuous reuse / 

resharpening / reshaping of tools is often discussed as being typical for pieces made on 

“exotic” raw materials (Kuhn 1991, 1994). While it is difficult to emphasize 

resharpening or reshaping activities of obsidian retouched flakes at Azokh given the 

post-depositional alterations they suffered at the site, special treatment of this raw 

material at the site is evident.  In contrast, there was no special use or special treatment 

of poor quality raw materials (e.g. chert, limestone), although they were very abundant 

near the cave. Artefacts in these raw materials consisted mainly of simple flakes and 

flake fragments.  

Summarising this information on raw material economy of Azokh Cave the following 

points can be highlighted: 

 In all units the lithic assemblages are made mainly on locally available (< 5 km) 

rocks (e.g. chert, flint, basalt), although artefacts made of rocks from more 
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distant sources (e.g. some types of flint and basalt, jasper, types of sandstone, 

silopal etc.) are present too (particularly in Units V and II). Obsidian is the only 

rock type originating from further away (> 80 km) and is little represented in 

almost all excavated units. 

 Although locally the most available and uniform rock types, chert and limestone, 

given their poor quality, never became dominant in tool making processes in any 

unit. Flint and basalt were more varied (forming many different raw material 

groups) and of much better qualities, and therefore were often preferred for 

preparation of retouched tools in all units or for Levallois exploitation in Unit II. 

 The operative chain is fragmented for all local and non-local rock types and in 

all studied units. Most rocks are represented only by knapping products (i.e. 

retouched and unretouched flakes, flake fragments, broken flakes) and only the 

operative chain of some rock types (e.g. flint, basalt) in Units V and II together 

with knapping products contain some rare hammer-stones, cores, knapping 

debris and refits. This indicates that in spite of the general absence of in-situ 

exploitation some knapping activities, took place in this area of the cave.  

 The use of a particular rock type for exploitation or preparation of some specific 

tool types (e.g. retouched tools, Levallois flakes) in all units and more so in 

Units V and II, did not depend as much on local / non-local availability but on 

quality of the rock. Most retouched flakes in all units and Levallois flakes in 

Unit II are on raw materials of good to very good workability.  Of course, 

treatment of obsidian is slightly different, as obsidian artefacts in all units seem 

to be more intensively retouched or worked indicating the value of this rock type 

from distant sources for cave inhabitants.  

 Some of the locally available rocks (e.g. chert, limestone, basalt, some types of 

flint) have primary and secondary sources next to the cave, in the nearby Azokh 

village and in the Ishkhanaget River valley. Sources of other rocks of more 

distant origin are unknown and needs future study.  
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11.2. Technological and typological characteristics of Azokh Cave lithic 

assemblages in micro- and macro-regional context 

In an attempt to understand fully the micro and macro contexts of the Azokh lithic 

assemblages from recent excavations, the following discussion will consider each unit 

separately. 

11.2.1. Unit V 

11.2.1.1. Summary of results 

Unit V forms the earliest phase of occupation studied in the current excavations at 

Azokh Cave. The lithic artefacts of Unit V form 6.42% of the whole Azokh cave 

assemblage. Most artefacts in this unit are of chert, followed by flint and basalt, and in 

smaller numbers limestone, obsidian, chalcedony and silopal. The artefacts include a 

relatively high presence of retouched flakes and flake fragments, followed by 

undiagnostic fragments, broken and unbroken flakes, and a few cores. There are no 

natural bases or large tools (bifaces, choppers, chopping-tools). Artefacts are mainly of 

small and medium sizes with a few big and very small sizes. Some knapping products 

show elongation tendencies but none are blade or blade-like. There are also some 

carenated pieces, especially among retouched artefacts. 

The operative chain of all raw materials is fragmented, with a general absence of 

knapping debris, natural bases and some rare cores and refits. Assemblages of all raw 

materials are composed primarily of unbroken and broken flakes, retouched flakes and 

flake fragments. The two cores (one flint and one basalt) result from nodule exploitation 

and both are within the medium size range. While the technological characteristics of 

the flint core indicate possible use of bipolar Levallois exploitation causing removals 

from two different orthogonally distributed platforms, the basalt core seems to be the 

result of a discoid operative scheme although the convexity of both its faces and the 

asymmetry of its surfaces is not always perfectly kept. The flint core was abandoned at 

the final stages of exploitation, but the basalt core still had potential for further 

exploitation, and was further used as a hammerstone. Neither the flint nor the basalt 

core is represented by its own knapping products although some basalt flakes share 

some raw material, technological or size similarities with the basalt core. 
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Flakes are the result of mainly unipolar longitudinal and more rarely bipolar orthogonal 

and multipolar centripetal exploitation. A few flint flakes have some Levallois 

attributes. The Levallois exploitation method is not common in Unit V but in the flint 

assemblage, as noted, there are a few flakes and a core that show some Levallois 

tendencies. Taking into account the chronology of Unit V and the general technological 

characteristics of artefacts in the unit, this may be early evidence for use of Levallois 

methodology as registered also in other sites of the Southern Caucasus (Adler et al. 

2014).  

Retouched flakes form an important part of the Unit V assemblage (almost 30%). 

Unbroken flakes are most commonly used for retouch although broken flakes and flake 

fragments are also retouched. There are almost no size differences between retouched 

and unretouched flakes indicating no selection of special blanks to be retouched. The 

only evident (but not dominant) difference between retouched and unretouched flakes is 

the use of thick flakes to be retouched (especially in the flint assemblage) but there are 

slender retouched flakes too. Typologically, side-scrapers dominate with a few 

denticulates, notches, points and abrupt scrapers. Some side-scrapers show attributes 

characteristic of Quina type side-scrapers in Europe (Dibble 1984a, 1987, Moncel 2001, 

Dibble et al. 2009) or perhaps Achelo-Yabrudian side-scrapers of the Near East (Dibble 

1984b, Rink 2004, Zaidner et al. 2005, 2006).  

The patina and lustre on one basalt retouched flake and two retouched flint (jaspoid and 

grey) fragments may indicate recycling, which could be related to re-use or taking 

advantage of good quality raw materials probably originating from areas not in the 

immediate vicinity of the cave. 

There is one refit set of three basalt pieces in this assemblage, which together form a 

cortical cover resulting probably from the removal of cortex from a nodule or cobble. 

This indicates isolated knapping processes, in this unit and this area of the cave, 

although not a common practice. The horizontal distribution of the refitted pieces 

indicates very little horizontal separation between them. The vertical distribution data, 

although approximate, are within the same height range indicating no large vertical 

separation between the refitted pieces either. 

In summary, the operative chain of all assemblages in this unit is incomplete. While 

most artefacts in all raw materials were introduced to this area as ready-made tools, 
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some isolated in-situ knapping, took place. Techno-typologically flint, basalt and 

obsidian artefacts are better and more carefully worked than artefacts of other raw 

materials, except for some tools. 

11.2.1.2. Comparison between the assemblages recovered during the current and 

previous excavations 

Several published (Huseinov 1985, 2010, Djafarov 1983, 1999, Lioubine 2002, Liubin 

& Beliaeva 2004, Doronichev 2008) and some unpublished archive information and 

documents were consulted in order to allow comparisons between the Unit V/Layer V 

lithic assemblages recovered during the current and previous excavations. First of all it 

should be stressed that during the Soviet period excavations, Unit V or as the excavators 

called it Layer V, was considered to be the biggest/thickest horizon (almost 5 m 

according to Huseinov 1985, 2010) in the Azokh stratigraphic sequence. The excavated 

area was much bigger in the previous excavations (~ 200 m
2
) than recent excavations (it 

varied between ~ 12 - 25 m
2
). However, only 289 lithic artefacts were recovered in 

almost 20 years of the previous excavations, compared to 77 during four-five seasons of 

the current excavations (Table 11.2). This means that independent of the size and 

thickness of the excavated area lithic artefacts are scarce in this unit.  

Similarly to the results of this study, the previous assemblage is characterised by the use 

of local raw materials with a clear dominance of siliceous rocks (chert and flint in 

particular), although there are indications of the use of basalt, andesite, sandstone and 

more rarely also obsidian (Table 11.1). Although there is no information available on 

the geological origin of other raw materials, obsidian is presented as non-local 

(Huseinov 1985). 

RM Previous % Current % Total % 

Chert 153 52,94 33 42,86 186 50,82 

Flint 124 42,9 19 24,67 143 39,07 

Basalt 2 0,69 17 22,08 19 5,19 

Obsidian 3 1,04 3 3,89 6 1,64 

Andesite 5 1,73  -  - 5 1,37 

Limestone  -  - 3 3,89 3 0,82 

Others 2 0,69 2 2,6 4 1,09 

Total 289 100 77 100 366 100 

Table 11.1 – Raw materials used in the Unit V/Layer V lithic assemblage: Comparison between 

the previous (Huseinov 1985, 2010) and current study results (“Others” includes two sandstone 

pieces of previous excavations and one chalcedony and one silopal pieces of current 

excavations). 
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Although the techno-typological description of the Layer V assemblage is poor and 

often contradictory in different articles (e.g. Huseinov 1985, Lioubin 2002, Liubin and 

Beliaeva 2004), similarities with the assemblage from current excavations are evident in 

the dominance of knapping products, paucity of cores and knapping waste (Table 11.2). 

No clear differentiation was indicated between small, medium and big sizes in the 

description of the artefacts from the previous excavations, however it was stated several 

times, particularly by Huseinov (1985, 2010), that flakes were much bigger than the last 

visible negatives on the cores and that most flakes exceeded 5 cm in length. This 

partially coincides with the size ranges seen in the current studied assemblage; however, 

no generic presence of “massive” flakes was observed as stated by Huseinov (2010, p. 

115). Although not detailed, four different types of cores are indicated in the previous 

assemblage: unifacial, bifacial, discoid bifacial and multifacial. Discoid exploitation 

was evident in one of the two cores from the current assemblage too. No specification is 

given for flake production methods and technologies, however dominance of simple 

flake and the rare (n = 3) presence of Levallois flakes is highlighted by Huseinov (1985, 

2010). This coincides with the flake characteristics from the current assemblage.  

The percentage of retouched flakes, as in the current assemblage, was high (9.12%) 

among which side-scrapers were typologically the most dominant. Some end-scrapers 

and denticulates were present too. Although there is no detailed information about blank 

selection criteria and characteristics, some authors (Djafarov 1999, Doronichev 2008) 

indicate the presence of some thick “demi-Quina type” side-scrapers, which coincides 

with what was seen in the present assemblage. The major difference between both 

assemblages is the important (5.19%) presence of macro-tools (bifaces, choppers, and 

chopping tools) in the assemblage from earlier excavations and their absence in the 

assemblage discussed here. However, the current Unit V is quite thick (c. 4.5 m) and 

excavations are ongoing. 
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Category Previous % Current % Total % 

River pebble 12 4,15  -  - 12 3,28 

Core 13 4,5 2 2,6 15 4,1 

Knapping product 113 39,1 59 76,62 172 47 

Chopper/copping tool 19 6,57  -  - 19 5,19 

Chips/fragments 132 45,67 16 20,78 148 40,43 

Total 289 100 77 100 366 100 

Table 11.2 – Technological categories present in the Unit V/Layer V assemblages from 

previous (Huseinov 1985, 2010) and current excavations („knapping products‟ include  

retouched and unretouched flakes,  flake fragments and broken flakes in current assemblages, 

but there are no explanations of what exactly is referred to by „knapping products‟ in the 

previous assemblage). 

Based on scarcity of lithic artefacts, paucity of cores, knapping waste and dominance of 

knapping products, Huseinov (2010), interpreted the assemblage of Layer V as being 

knapped elsewhere and introduced into the cave in form of ready-made tools. This 

slightly contradicts his later intention to interpret this unit as a residential site with many 

“organised” hearths, “highly processed” faunal remains etc. The idea of hominins 

entering the cave with ready-made tool-kits is supported here (see details of 

interpretation below), however, the proposal that this layer was a residential camp-site is 

doubtful. 

11.2.1.3. Unit V lithic assemblage in the Southwest Asian context  

Distribution of the Acheulean industries in Southwest Asia is limited mainly to the 

Levant, with decreasing abundance in the Caucasus region and central Anatolia. The 

paucity of information from Iran and Anatolia does not allow us to see a continuous 

geographic distribution of the Acheulean from the Levant into the Caucasus.  

Early Acheulean assemblages in Southwest Asia are dated no earlier than ~ 750 – 650 

Kyr;  Gesher Benot Ya‟aqov in Israel and Latamne in Syria are the most representative 

sites of this time period (Bar-Yosef & Belfer-Cohen 2001, 2013 Dennell 2003, 2011 

Derricourt 2005, Bar-Yosef & Belmaker 2011, Mosquera et al. 2013). However, it is 

around 500 – 250 Kyr when the Acheulean techno-culture became widely dispersed in 

Southwest Asia. 

Based on the techno-typological characteristics of lithic assemblages from different 

sites, three phases of the Acheulean have been distinguished in the Levant: Acheulean, 

Yabrudian and Amudian (Table 11.3 and see chapter 2 for further details), which 

together form the Acheulo-Yabrudian techno-typological group known from the Syrian 
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site of Yabrud I and evidenced in other Levantine sites (e.g., Tabun, Qesem, Misliya, 

Jamal, Hayonim, Hummal etc.) (Jelinek 1992 a & b, Copeland & Hours 1983, Solecki 

& Solecki 1986, Bar-Yosef 1998b, Zaidner et al. 2005, 2006, Bar-Yosef & Belmaker 

2011, Kuhn & Clark 2015). The Acheulo-Yabrudian in a wider sense, together with the 

Kudaro-Acheulean of the Caucasus, representes the Acheulean with or without a limited 

presence of large cutting tools (e.g., bifaces, handaxes, cleavers) known also in some 

sites of Northern and Central Europe by the name of Clactonian/Tayacian (Bordes 1984, 

Wenban-Smith 1998, Dibble et al. 2006), although each of these groups has its local 

developments and peculiarities (Table 11.3). 

The Azokh Unit V lithic assemblage fits perfectly within the Levantine Acheulo-

Yabrudian technological group, particularly its Yabrudian phase evidenced in layers XI 

–XIII of Tabun (Jelinek 1982a, b, Payne & Garrard 1983, Bar-Yosef 1995), 19 – 16 of 

Yabrud I (Solecki & Solecki 1986, Mercier & Valladas 1994) or layers I – III of Jamal 

among others (Table 11.3). In this group, characteristics of the Yabrudian phase of the 

Acheulo-Yabrudian techno-group such as the abundance of heavy scrapers often made 

on thick blanks with scalar Quina retouch, some rare evidence of Levallois-type 

production but without a well-defined presence of the Levallois method can be 

associated also with the Azokh Unit V assemblage discussed above. Through its 

Acheulo-Yabrudian characteristics, the Unit V lithic assemblage shares similarities also 

with the lithic assemblages of the Anatolian sites of Yarimburgaz (layers I – VII), 

Karain (layers A – E) and Kaletepe Deresi 3 (layers IV – III) (Yalçinkaya et al. 1992, 

Otte et al. 1998, Arsebük & Özbaşaran 1999, Kuhn 2002, Slimak et al. 2004, Kuhn 

2010). In contrast, the limited number of lithic artefacts found in some recently 

discovered sites on the Iranian Plateau (e.g. Ganj Par, Darband Cave) indicate that the 

possible Acheulean assemblages of these sites are mainly LCT based (Biglari & 

Shidrang 2006, Biglari & Jahani 2012), which is not the case for the Levantine and 

Anatolian sites, mentioned above, nor for the Azokh Unit V assemblage. 

A late appearance of the Achulean techno-complex in the Caucasus in comparison to 

other parts of South-west Asia has been suggested giving an age no older than 350 Kyr 

for the Earliest Achulean industries in the Southern Caucasus (Doronichev 2001, 2008, 

Doronichev et al. 2004, Doronichev in press, Mgeladze & Moncel in press). Natural 

boundaries, such as the mountain ranges of the Caucasus limiting early hominins 
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movement in the region, have been stated as the reason for the decreasing number of 

Acheulean handaxes and true Early Acheulean sites in the Caucasus (Lioubine 2002). 

Based on technological and typological grounds two Acheulean variants have been 

identified in the Caucasus termed as Kudarian (from Acheulean assemblages at the cave 

sites of Kudaro I and III and Tsona) and Acheulean (known mostly from Treugol‟naya 

Cave site (Table 11.3 and see chapter 2 for more details), which together form the 

Kudaro-Acheulean techno-typological group in the Southern Caucasus (Doronichev et 

al. 2004, Doronichev 2008). 

Study of the stone tool assemblage of Azokh Cave Layer V recovered during the 

Azerbaijani-Russian excavations, led Doronichev and colleagues (Doronichev 2001, 

2008, Doronichev et al. 2004) to place it within the Kudarian Upper Acheulean variant 

based on the presence of such characteristics as: knapping technique with parallel 

flaking from roughly prepared platforms, prevalence of small flake-tools, macro-tools 

with backed bifaces made on flat pebbles by partial bifacial knapping (known also from 

Kudaro I), and Acheulean bifaces characterised by the diagnostic Kudarian variant, i.e. 

a combination of massive amygdaloid or lanceolate bifaces and flat subcordiform 

bifaces on flakes (Doronichev 2008). Current results of the Unit V lithic assemblages 

make it difficult to place this assemblage within a particular phase of  the Kudaro-

Acheulean as it has characteristics typical for both phases evidenced also in the sites of 

Kudaro I (layers 4 – 5) and III (layers 4 – 8), and Tsona (layers 2 – 5). The Unit V lithic 

assemblage discussed here has no (e.g. Acheulean or Kudarian) bifacial tools but shares 

some similarities (e.g., use of sedimentary and volcanic rocks, abundance of flakes, high 

frequency of side-scrapers, some evidence of Levallois debitage) with the more generic 

Kudaro-Acheulean techno-cultural group of the Caucasus but not with particular phases 

of it. 

Not many well-contextualised Acheulean assemblages have been found in Armenia as 

of yet (see chapter 2) apart from the Dashtadem 3 and Nor Geghi 1 open-air sites 

(Gasparyan 2010, Gasparyan et al. 2014a). Both sites contain Late Acheulean 

assemblages (e.g. bifacial tools, large thick flakes, retouched tools) (Kolpakov 2009, 

Adler et al. 2014) but Nor Gehi 1 together with Late Acheulean bifaces also contains 

Middle Palaeolithic artefacts (e.g. Levallois blades, denticulates, truncated-faceting). 

There is no evidence for high energy post-depositional movements in the Late 
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Acheulean and Middle Palaeolithic/Levallois assemblages of Nor Geghi 1, which 

allowed researchers to interpret this record as “the earliest synchronic use of bifacial 

and Levallois technology outside Africa” (Adler et al. 2014, p. 1609) and to hypothesise 

about the technological evolution of a local Late Acheulean population and regional 

transition from Late Acheulean to Mousterian (Adler et al. 2012, 2014, Gasparyan et al. 

2014a).  Based on the techno-typological characteristics of the Azokh cave Unit V lithic 

assemblage discussed in this study, it is difficult to fully apply the Nor Gehgi 1 scenario 

here, but taking into account the chronology of Unit V (nearly contemporaneous with 

Nor Geghi 1), some results of previous and current excavations (particularly the 

presence of some large cutting tools in Layer V of the previous excavations and a 

limited presence of Levallois in Unit V assemblages recovered during both previous and 

current excavations), the Unit V lithic assemblage can perhaps be interpreted as 

transitional from Late Acheulean to Mousterian. Of course, taking into account the 

small number of artefacts in the Unit V assemblage and the fact that this unit has not 

been fully excavated as of yet, it is difficult to discuss whether the bearers of Acheulean 

and Levallois traditions were the same hominin populations and the transition from 

Acheulean to Levallois is question of behavioural or technological evolution, or if there 

was an alternative occupation of this unit by different hominin groups with different 

technological traditions. At present, in addition to the techno-typological characteristics 

of the Unit V assemblage the only hominin remains found from this unit until now were 

of Homo heidelbergensis (Kasimova 1986, 2001, King et al. 2015, King et al. in press). 

Comparison of the Unit V Azokh lithic assemblage with the so-called Acheulean to 

Mousterian transitional assemblages of the Levant (e.g. Tabun, Jamal, Qesem, Misliya 

etc.) (Ronen 1979, Copeland 1995, Bar-Yosef 1998b, Meignen 1998, 2011, Shea 2003, 

Wojtczak 2011, Vallades et al. 2013) and the Caucasus (e.g. some assemblages of 

Treugol‟naya, Weasel Cave Matuzka) (Golovanova 2000, Golovanova & Doronichev 

2003) (see the details about this transition in Part 1, chapter 2, section 2.3.) shows that 

by using the more generic criteria of Acheulean to Mousterian transitional assemblages  

(e.g. decreasing presence of handaxes, augmentation of Levallois exploitation, 

important presence of retouched tools etc.) the Unit V assemblage perhaps could be 

considered as part of this transition. However, additional specific criteria established for 

Acheulean to Mousterian transitional assemblages in the Levant and Caucasus (e.g. 

dominance of Levallois technology, use of systematic prismatic blade production in the 
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Levant or presence of Mousterian leaf-shaped points, evidence of truncated-facetted 

pieces, increasing number of blades and elongated flakes in the Caucasus) would place 

the  Unit V assemblage as perhaps “in between” and not completely or almost 

completely sharing any of these regional features of Acheulean-Mousterian transition. 

Moreover, the chronological range for the Lower to Middle Palaeolithic or Acheulean-

Mousterian transition in the Southwest Asian region generally varies between ~ 250 – 

200 Kyr. The Unit V assemblage, despite some techno-typological and chronological 

similarities with local transitional features, seems to be a step below this transition (i.e. 

chronologically and technologically older than the Acheulean-Mousterian transition in 

the Levant or in the Caucasus).  

Summarising the information discussed above, the following points can be highlighted 

on the place of Unit V in the Southwest Asian context: 

 Through its techno-typological characteristics and chronology Unit V shares 

many similarities with the Acheulo-Yabrudian techno-culture of the Levant and 

particularly with its Yabrudian phase. 

 This assemblage has some features similar to the Kudaro-Acheulean techno-

culture known in the Caucasus. There is no a particular phase (e.g. Kudarian or 

Acheulean) in this techno-culture to which Unit V most closely approximates, 

but similarities with Unit V can be seen when characteristics from both phases 

are considered.  

 While the Unit V assemblage shares some similarities with the Acheulean-

Mousterian transitional assemblages of Southwest Asia, the techno-typological 

and chronological characteristics the Unit V lithic assemblages seem to place it 

slightly older than the Acheulean - Mousterian transitional assemblages in the 

Levant or Caucasus. 

 In the wider sense, Unit V is neither typical Mode 2 Acheulean nor Mousterian. 

Chronologically it is Late Acheulean or pre-Mousterian. Techno-typologically, 

at the current stage of research, it can be described as Late Acheulean without 

large-cutting tools.  
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Techno-cultural 
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Acheulean 

 
 

Yabrudian 

 
 

 

 
Amudian 

 
 

 

Abundance of bifacial tools 

 
Abundance of flakes, presence 

of heavy scrapers (often Quina 

retouch), scarce presence of 
Levallois 

 

Abundance of blade 
production, end-scrapers, 

burins, backed knives 
 

 

 

 
Levant  

~450 – 220 

 
 

 

 
 

 
 

 

 

Tabun 
 Yabrud I  

Misliya 

 Qesem  
Jamal  

Hummal  

Hayonim 
 

 
 

 

 
 

 

Kudaro-
Acheulean 

 

 
 

 

Kudarian  
 

 

 
 

 

 
Acheulean 

 

Use of sedimentary rocks, 

abundance of flakes, high 

frequency of side-scrapers, rare 
Acheulean (Kudarian) bifaces, 

absence of Levallois 

technology 
 

 

Use of volcanic rocks, 
numerous Acheulean bifaces, 

laminar and Levallois debitage 

Caucasus 
~350 – 250 

 

 
 

 

Kudaro I  

Kudaro III 

 Tsona  
Azokh 

 

 

Clactonian-
Tayacian 

 

 

Clactonian  

 
Tayacian 

 

 

Abundance of flakes and cores, 
flake tools made on unprepared 

blanks with large, unifaceted 

platforms, lack of bifaces  

Northern & Central 
Europe 

~400 – 300 

 

Micoque  

Shöningen  
Clacton 

Swanscombe 

 Kulan Cave 
 Table 11.3 – Local developments of Acheulean and their principal characteristics in the Levant, 

Caucasus and some areas of Europe 

 

11.2.2. Units IV and III  

At present the lithic assemblage of Unit IV is very small (4 pieces) and composed 

mainly of predetermined products. As such, it is difficult to comment on knapping 

methods and organisation of the operative chain based only on these four pieces, and 

therefore no such discussion and interpretation will be attempted here. However, it is 

worth mentioning that technologically some characteristics of the retouched flint piece 

and perhaps also the flint flake fragment seem to be the result of classic Levallois 

exploitation. Chronologically there may be Levallois artefacts in this unit, but it is 

poassible that these two pieces (and perhaps more when the whole unit  is excavated) 

fell from Unit II through the crack which horizontally crosses  almost all Unit II, and 

next to the western wall of the cave descends vertically from Unit II to Unit V. 

Therefore, any interpretation related to these artefacts and their techno-typological and 

cultural characterisation cannot be made until an open-area excavation of the unit has 

been made and more artefacts are found and analysed. This unit was described as sterile 

by previous researchers, so it would be important, if excavations of this unit expand, 

and new lithic artefacts are found. During current observations, geological work and 
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test-trench excavations the presence of faunal remains in this unit has been confirmed; 

however, only open-air excavations will help to understand its potential and address 

doubts.  

The Unit III lithic assemblage is the result of a partial test-trench excavation. It forms 

5.71% of all Azokh Cave lithic assemblages. Most artefacts are of chert, and in smaller 

quantities also flint and basalt. Poorly represented are limestone, obsidian, jasper and 

sandstone artefacts. Most pieces are very small and small although a few pieces are 

medium and large in size. 

While most artefacts are chert, they provide little techno-typological information. The 

chert assemblage is composed mainly of undiagnostic fragments, a few of which are 

debris while the others are shapeless fragments with no clear technological evidence. 

This assemblage also includes some flake fragments, mostly knapping waste which do 

not give much technological information. In contrast, the only retouched chert flake is 

well worked and predetermined showing organised bifacial and profound lateral 

retouch. Flint and basalt artefacts are represented in small quantities. Both are composed 

mainly of a few unbroken and broken flakes, and flake fragments, although there are 

some natural bases in basalt. Most flakes are small and very small, mainly resulting 

from knapping or retouching processes. There are no cores, predetermined flakes and 

retouched artefacts which could help understand the techno-typological organisation of 

these assemblages. Artefacts of other rocks are mainly flake fragments, broken flakes 

and two retouched flake fragments. Technologically, unretouched flakes do not present 

many details as they are partially broken and so provide no information about platform 

preparation, dorsal negative organisation etc. However, visually these are simple non-

determined pieces. The retouched obsidian and jasper artefacts, in contrast, are 

technologically very well worked, and have invasive, profound and deep step-retouch. 

There are no cores in this assemblage either.  

In summary, all raw materials in Unit III have an incomplete and vary fragmented 

operative chain composed mainly of undiagnostic fragments and flake fragments, and in 

lesser amounts unretouched and retouched flakes, and a few natural bases. Among the 

knapping products are abundant small undiagnostic debris and techno-typologically no 

predetermined artefacts, although a few retouched tools of chert, jasper and obsidian are 

very carefully made and predetermined. 
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These characteristics of the Unit III assemblage do not allow discussion of knapping 

organisation, phases of the operative chain and knapping methodologies. At present, the 

techno-typological identity of this assemblage and the techno-cultural complex with 

which it approximates is unclear. Possibly further extensive excavations of this unit will 

provide more information which may help clarify these aspects.  

11.2.3. Unit II 

11.2.3.1. Summary of results 

The Unit II lithic artefacts form 86.24% of the whole Azokh Cave lithic assemblage. 

Most artefacts are of chert, flint and basalt. There are also artefacts of limestone and 

obsidian, and in smaller amounts other rocks (jasper, sandstone, chalcedony, andesite, 

agate and gabbro).  

The operative chain of different raw materials is based primarily on knapping products 

(e.g. flakes, flake fragments and broken flakes) and more rarely natural bases, cores, 

knapping waste and debris. Although the most represented raw material is chert, in 

terms of  the operative chain, predetermination of artefacts, knapping strategies and 

quality, chert pieces are less developed than those of all other rocks, in particular flint 

and basalt. The flint and basalt lithic assemblages are well represented too, but in 

contrast to the chert assemblage, they are clearly defined and organised, although the 

operative chain is fairly incomplete, represented mainly by knapping products and a few 

cores. The basalt operative chain is perhaps the most complete of this unit as it is 

represented by natural bases (i.e. manuports and hammerstones), with a few cores and 

knapping waste and is dominated by knapping products and retouched artefacts. There 

are not many artefacts in the other materials and the operative chain is incomplete. 

However, most artefacts are predetermined and ready-made tools, but there are no 

cores.   

In all raw materials artefacts are mainly medium and small in size, although there are 

some big and very big pieces (particularly flint and basalt) and some very small 

knapping waste too. The percentage of elongated flakes is high (almost 30% of 

unbroken retouched and unretouched flakes, particularly among flint and basalt 

artefacts), although this is not reflected in cores. Carenated pieces are also evident, 

especially in basalt and chert assemblages. 
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Natural bases are primarily basalt with one in sandstone. This is logical, taking into 

consideration the abundance of basalt pebbles and cobbles in the nearby Ishkhanaget 

River Valley and their good characteristics for both exploitation and use as 

hammerstones. The rounded, and at times, polished character of these natural bases 

further supports the hypothesis that they originated from the river valley. Although 

almost all natural bases are patinated and have concretions caused by chemical 

alteration, which hinders their detailed study and analysis of any potential evidence of 

use, most have marks of percussion and breaks most likely caused during knapping or 

other actions, for example breaking bones. Percussion marks on some bones in this unit 

(Marín-Monfort et al. in press) also support this hypothesis. One natural base has some 

partial non-systematic shaping at one end, aimed, possibly at obtaining distal convexity 

and dihedral shape to make it more practical for some specific actions (e.g. scraping, 

chopping). 

Bifacial hierarchized cores with clear evidence of Levallois exploitation dominate this 

assemblage. A few cores of bipolar orthogonal and opposed bipolar exploitation are 

present too. Almost all cores are predetermined and at their final stages of exploitation. 

There are clearly organised operative schemes with clearly defined aims and 

methodologies evident in core exploitation in this unit. The small size of most cores and 

further retouch of some, indicate maximum exploitation and use of good quality raw 

materials, which do not originate in the immediate vicinity of the cave.  

Knapping products dominate the Unit II lithic assemblage, forming more than 45% of it. 

There is a clear dominance of Levallois predetermined knapping products many of 

which are elongated and some are Levallois blades. Levallois points are more rarely 

present. The technological characteristics of knapping products show the use of unipolar 

Levallois, bipolar Levallois, centripetal Levallois and also more rarely Levallois point 

debitage methods to obtain the products present in this unit. Some pieces, especially 

basalt and flint, preserve the edge of the core along one of their lateral or proximal sides 

(i.e. they are débordant flakes) but still demonstrate one of the Levallois exploitation 

methods mentioned above. Unfortunately, the absence of refits makes it impossible to 

confidently identify use of recurrent or preferential variables of Levallois knapping; 

however, the organisation of dorsal removals most often seems to indicate recurrent 

with some preferential Levallois knapping and this is perhaps the only point when 

knapping products are consistent with the cores of this unit. 
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Knapping waste and debris, predominantly flint and basalt, are present in this 

assemblage. Characteristics of knapping waste provide evidence for the organisation of 

some specific activities (e.g. knapping or retouching) at the site and in this unit. 

Fractured, shapeless fragments or debris, which make it impossible to identify or 

reconstruct the original object, seem to result from both technological and post-

depositional processes. 

The blanks of almost all raw materials selected for retouch are often bigger than 

unretouched flakes. However, both groups are almost always consistent in size; in 

technological terms Levallois flakes dominate with clear evidence of prepared 

platforms, organised dorsal removals resulting in the clearly evident predetermined 

character of these blanks. Typologically, side-scrapers dominate, although denticulates 

and notches are well represented. Some points and end-scrapers are present too. 

These characteristics indicate that almost all artefacts entered this area of Unit II as 

ready-made tools, most of a clearly predetermined character. There may have been 

some in-situ knapping and retouching suggested by the presence of some knapping 

waste, but the total absence of refits, the almost incompatibility of cores and knapping 

products by raw material, dimensions, morphologies etc. indicate the main exploitation 

of nodules took place elsewhere, perhaps near raw material sources, at the entrance to 

the cave, or indeed somewhere else. 

11.2.3.2. Comparison between the assemblages recovered during the current and 

previous excavations  

There is a geological and stratigraphic disagreement between the previous and current 

research results of Azokh 1 entrance in the description of Unit II. As stated in Chapter 

5, Layer II of the previous excavations was indicated as less thick than Unit II of the 

current excavations increasing in thickness at the back of the cave reaching a maximum 

of 40 cm. Obviously, it is possible to have different thicknesses of the same unit/layer at 

different areas depending on the tilt of the site or other geological and sedimentological 

aspects; however, current geological work at the site has indicated an important 

sedimentological thickness for Unit II (1 – 2 m) at back of the cave where the previous 

excavations had also reached. Thus, even if Layer II was not as thick at the entrance, as 

at the back of the cave, earlier researchers should have seen the difference. Probably 

their methodology and criteria were different. Another important difference between 
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studies of the current Unit II and previous Layer II is that Layer II was stated to be “free 

of cultural remains” (Huseinov 2010, p. 26). However, during the current excavations 

most of the paleontological and archaeological assemblages were recovered from this 

unit. In the previous excavations, Layer III was considered to be rich in Middle 

Palaeolithic faunal and lithic remains and to have a potential thickness of 1.2 m. Taking 

into account this information and the fact that there are no statements from the earlier 

excavations about other layers with a Middle Palaeolithic lithic assemblage, results of 

the current study of the Unit II lithic assemblage will be compared to the results of the 

techno-typological studies of Layer III.    

The Mousterian assemblage from the earlier excavations (see details in Huseinov 1985, 

2010, Djafarov 1999, Lioubine 2002) was much larger (3744 pieces) than the present 

Unit II assemblage (1034 pieces), but it should be noted that the excavated area was also 

much larger (almost 10 times larger than the current area of Unit II excavations). 

However, if the area of current excavations is taken into account at around 40 m
2
 and 

that of the previous excavations (roughly calculated) was around 400 m
2
 (with a 

thickness of 1.2 m) then it is evident that proportionally the number of lithic artefacts 

recovered is not as high, although, it is still higher than in the lower Unit V. Together 

with many other characteristics (e.g. scarcity of cores, knapping waste, refitting etc.), 

this indicates that this unit of Azokh 1 entrance was never a residential camp-site with 

organised and continuous in-situ knapping activities (see details in chapter 11, section 

11.5.).  

One similarity between the previous and current Mousterian assemblages is the 

predominant presence of siliceous rocks, especially chert and flint. However, while 

current studies indicate a large range of rocks used in the production of artefacts in Unit 

II, earlier studies suggested the use of only chert (2196 pieces), flint (1827) and 

obsidian (14 pieces) without specifying range or types of these rocks (Table 11.4). 
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RM Previous % Current % Total % 

Chert 2196 58,65 589 56,96 2785 58,29 

Flint 1534 40,97 293 28,34 1827 38,24 

Basalt  --  -- 97 9,38 97 2,03 

Limestone  --  -- 18 1,74 18 0,38 

Obsidian 14 0,37 14 1,35 28 0,59 

Jasper  --  -- 8 0,77 8 0,16 

Others  --  -- 15 0,58 15 0,31 

Total 3744 100 1034 100 4778 100 

Table 11.4 – Raw materials used in the production of Unit II/Layer III lithic assemblage: 

Comparison between the previous (Huseinov 1985, 2010) and current study results (“Others” 

includes sandstone, andesite, chalcedony and agate of current excavations). 

Another similarity between both assemblages includes the dominance of knapping 

products (almost 57% in the previous assemblage and 54% in the current) and scarcity 

of cores (2.64% previous and 1.64% current assemblage) in both (Table 11.5). 

Moreover, researchers indicate the inconsistency (i.e. differences in type of raw material 

used, core size, techno-typological characteristics etc.) between cores and flakes in the 

previous assemblage, a fact that was seen in the current assemblage too. One important 

difference to be noted between both assemblages is the predominant presence of a 

discoid component in core exploitation and rare use of Levallois in the previous 

assemblage and absence of discoid and clear dominance of Levallois in the current 

assemblage. In fact, this information about core exploitation in the previous assemblage 

contradicts characteristics presented for knapping products, as Levallois flakes are 

stated as dominant (as is the case in the current assemblage too) in the previous 

assemblage (Huseinov 1985, 2010). Similar to the current assemblage, there is good 

evidence of Levallois flakes, blades and elongated flakes in the previous assemblages. 

However, earlier reports indicate a rich presence of Levallois points in the previous 

assemblages, which is not seen in the current assemblage (Levallois points are present 

but in smaller numbers here). The percentages of knapping waste and debris in the 

previous assemblage (almost 13%) are higher than the current assemblage (1 - 2%). 

This is logical taking into account the thickness of both excavations and, more 

importantly, the excavation area, i.e. previous excavation of the entrance of the cave 

removed during the previous excavations which has which would have had better 

conditions (e.g. natural light, dryness, safety etc.) for in-situ flaking activities, and the 

rear of the cave excavated recently with poor conditions (e.g. darkness, humidity, bear 

den area) for developing in-situ knapping activities. However, even with better 

conditions there is no extensive evidence for in-situ knapping at the site. 
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Reports on the previous assemblage provide no information on the technological 

characteristics of blanks selected for retouch; however, there is an indication of the 

selection of Levallois points and elongated flakes for further retouch. Retouch of 

Levallois flakes is evident also in the current assemblage, however retouched Levallois 

points are scarce. Typologically, both assemblages are similar with a dominance of side-

scrapers and presence of denticulates, but there are no „typical Mousterian points‟ in the 

current assemblage as indicated for the previous assemblage. Unfortunately, there is no 

information about so-called pseudo-retouch or other post-depositional alterations of 

previous assemblages which is very evident in the current Unit II assemblage. 

Another similarity between both assemblages is the high presence of fragments (39% in 

the previous and 43% in the current assemblage, see table 11.5), although there is no 

information about what kind of fragments or chips were in the previous assemblage in 

order to make further comparison. Finally, as also seen in the current assemblage, river 

pebbles/cobbles are indicated in the previous assemblage, but whether these are used, 

exploited or retouched remains unclear. 

Category Previous % Current % Total % 

Natural base 18 0,48 9 0,87 27 0,57 

Core 99 2,64 17 1,64 116 2,43 

Knapping product 2150 57,43 563 54,45 2713 56,78 

Chips/fragments 1477 39,45 445 43,03 1922 40,23 

Total 3744 100 1034 100 4778 100 

Table 11.5 – Technological categories present in the Unit II/Layer III assemblages from 

previous (Huseinov 1985, 2010) and current excavations („knapping products‟ include  

retouched and unretouched flakes,  flake fragments and broken flakes in current assemblages, 

but there are no explanations of what exactly is referred to by „knapping products‟ in the 

previous assemblage). 

In summary, it can be stated that despite the geological and stratigraphic uncertainty, the 

Mousterian lithic assemblages from previous and current excavations share many 

characteristics: for example, abundance of siliceous rocks, dominance of knapping 

products, scarcity of cores and knapping waste, high Levallois Index within the 

knapping products, high frequency of side-scrapers among the retouched flakes, 

commonness of fragments and chips. There are also differences: for example, variability 

of raw materials, discoid versus Levallois exploitation of cores, presence of Levallois 

and typical Mousterian points etc. Together these similarities and differences help us 

understand the occupational and techno-typological traditions of Middle Palaeolithic 

hominin groups of the cave.  
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11.2.3.3. Unit II lithic assemblage in the Southwest Asian context 

Many techno-typological variables have been indicated for the Middle Palaeolithic lithic 

assemblages in Europe and in Southwest Asia (see details in part 1, chapter 2, section 

2.2.4.). Differentiation of these variables is based mostly on typological characteristics, 

usually without precise description about what exactly makes a Mousterian assemblage 

in one area different from that in another, and this often causes confusion as in different 

regions, artefacts with almost similar typological features are given different names 

dependending on the region, site etc. All these differentiations began with Bordes‟s 

definition of Mousterian in the context of French sites and formation of different 

Mousterian groups based on the percentage of particular types in them (see chapter 2 

and Table 11.6). It is impossible to clearly define a particular development or variability 

of Levantine, Anatolian or Caucasian Mousterian for the Unit II assemblage, especially 

when taking into account that the author has not personally observed or studied all those 

different Mousterian assemblages. However, this is an attempt, based on bibliographic 

information presented in more depth in chapter 2 and in the Table 11.6, to try and 

reconstruct what is known about the Mousterian of these regions and whether there are 

characteristics in these local Mousterian variants which are similar to the Unit II 

assemblage. 

In the Southwest Asian context, Tabun (layer B, C and D) was considered to be the 

most evident Mousterian assemblage site in the Levant and based on some techno-

typological variations between assemblages of its different layers, Tabun B, C and D-

type Mousterian assemblages have been distinguished (Table 11.6). Through its 

Levallois component, the Azokh Cave Unit II assemblage shares similarities with all 

three types; however, in comparison to Tabun D, the Unit II assemblage does not have 

crested blades and change in the volumetric concept of knapping sequences as seen in 

Tabun D. As there are no further technological and typological details about Tabun B 

and C Mousterian apart from the evident use of Levallois technology, these approximate 

more to Unit II. However, chronologically, Tabun C-type with a range of 170 to 90/85 

Kyr fits particularly well with the Unit II Mousterian assemblage which, based on its 

chronological and techno-typological characteristics may share similarities with the 

Levantine sites of Tabun (layer C), Qafzeh (layer XV), Skhul (layer B) and Hayonim 

(layer E) (Jelinek 1982 a & b, Mercier et al. 1993, 2007 Bar-Yosef 1995b, Meignen 
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1998, 2000, Porat et al. 2002, Shimelmitz & Kuhn 2013, Kuhn & Clark 2015) described 

as bearers of Tabun C-type Mousterian techno-culture (Table 11.7). 

Karain or the Taurus-Zagros Mousterian in Anatolia, evidenced mostly in Karain Cave 

(units F – I), in the sites of Kocapinar, Hatay and others (Yalçinkaya et al. 1991, Kuhn 

2002), and the Zagros Mousterian in the Iranian Plateau, known from sites such as 

Hazar Merd, Warwasi, Kunji, Bisitun etc. (Dibble 1984b, Baumler & Speth 1993, 

Vahdati Nasab 2010) (Tables 11.6 & 11.7 and chapter 2), bear some rare characteristics 

which may have slight similarities with the Unit II assemblage: for example, 

commonness of retouched flakes and dominance of side-scrapers among the retouched 

tools. However, both show very low Levallois indices and in both assemblages there are 

characteristic tool-types (e.g. typical Mousterian points in the Zagros Mousterian or 

bifacially worked leaf-shaped points in the Karain Mousterian) which are not found in 

the Unit II assemblage. Most sites in Anatolia and the Iranian Plateau remain undated; 

however, based on some dating results, chronologically the Karain Mousterian (dated 

approximately ~250 – 70 Kyr) perhaps is closer to Unit II than the Zagros-Mousterian 

of the Iranian Plateau (dated around ~80 – 45/40 Kyr BP), although this may vary as 

some newly excavated sites in Iran (e.g. Gilvaran and Ghamari cited in Bazgir et al. 

2014) seem to have Levallois Mousterian assemblages of probably Early Middle 

Palaeolithic age. 

In the Caucasus three main groups of Mousterian were distinguished by Golovanova 

and Doronichev (2003): 1) North Caucasus Micoquian in the North-western Caucasus; 

2) Khostinian in the South-central Great Caucasus; and 3) Zagros Mousterian in the 

southernmost part of the Caucasus. These have their local variables and developments 

in their corresponding regions (Table 11.6 and chapter 2). Characteristics such as the 

presence of bifacial tools (which include small broad triangular handaxes), laurel leaf-

like projectile points, various bifacial and partly bifacial convergent tools, and bifacial 

side-scrapers or knives recovered from the North Caucasus sites of Il‟skaya 1, Il‟skaya 

2, Mezmaiskaya, Matuzka and a few others, clearly differentiate the NW Caucasus 

Micoquian techno-group from the techno-typological characteristics of the Unit II 

assemblage. The Khostinian group in the South-central Great Caucasus has four 

different variables (Tsutskhvati, Tskhaltsitela, Kudaro-Djruchulian and Tskhinvali). All 

them have their own techno-typological characteristics (Table 11.6) some of which (e.g. 

use of Levallois exploitation, abundance of side-scrapers) may indicate similarities with 
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the Unit II assemblage; however, there are clear techno-typological (e.g. abundance of 

déjeté side-scrapers and the use of ventral face thinning techniques in the Tsutskhvati 

group, abundance of true Upper Palaeolithic laminar flakes in the Tskhaltsitela group or 

presence of leaf-like bifaces in the Tskhinvali group), and chronological (Table 11.6) 

differences  present between these local developments of the Khostinian and the Unit II 

assemblage. The Kudaro-Djruchulian, known from the sites of Kudaro 1 and 3 (layer 4), 

Tsona (layer 5) and Djruchula (layers IX - X), is the only variability in the Khostinian 

techno-group sharing many similarities with the Unit II lithic assemblage, such as a 

good evidence of Levallois exploitation, selection of Levallois flakes for retouch, and 

among the retouched tools abundance of side-scrapers, presence of denticulates and 

points. In addition, the chronological range of Kudaro-Djruchulian (~ 130 – 115 Kyr) 

also fits well with Unit II. Finally, the third local techno-group, the Zagros-Mousterian 

with its two variables (i.e. Taglar-type and Yerevan-type), has particular characteristics 

(e.g. truncated-faceted thinning of flakes, presence of true Yerevan-type and Taglar-

type points with truncated-faceted bases, low frequencies of Levallois) and a 

chronology (~ 50 – 28/27 Kyr) clearly differentiating this techno-group and situating it 

stratigraphically above the Unit II assemblage. However, it should be stated that all 

these groupings made by Golovanova & Doronichev (2003) are based almost only on 

lithic assemblages indicating cultural/techno-typological discontinuities in different 

parts of the Caucasus. However, recent studies in different sites (e.g. Hovq 1, Djruchula, 

Ortvale Klde, Sakadjia, Bondi, Bronze Cave, Lusakert and others), included techno-

typological groups established by Golovanova and Doronichev, and have shown that 

these strictly cultural differences are not only tightly related with environmental, 

subsistence, behavioural and social aspects of hominin occupation, but also depend on  

regional interactions between different hominin groups (Adler & Tushabramishvili 

2004, Adler et al. 2006, Pleurdeau et al. 2007, Pinhasi et al. 2008, 2011, Le Bourdonnec 

et al. 2012, Tushabramishvili et al. 2012, Moncel et al. 2013b).  

In a strictly Armenian context, the Unit 8 assemblage of Hovq 1, composed of 

elongated Levallois points and flakes, with little evidence of knapping waste, dated at 

104 – 94 Kyr is considered to share similarities with the Kudaro-Djruchulian techno-

typological group in the Caucasus (Pinhasi et al. 2008, Gasparyan et al. 2014b). Direct 

observation of the assembage showed that technologically and typologically it shares 

many similarities with the Azokh Unit II assemblage. Moreover, both sites have similar 
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faunal assemblages, particularly bear (Ursus spelaeus) remains (see details in the site 

occupation pattern below). If the chronology and sedimentological context of 

Bagratashen 1 in Northern Armenia, which is attributed to be technologically and 

chronologically similar to Hovq 1 (Egeland et al. 2013, Gasparyan et al. 2014b), is 

confirmed, then this may be another Middle Palaeolithic site with characteristics similar 

to Unit II. Other newly excavated or studied sites and assemblages, such as Lusakert 1 

and Yerevan 1 in central Armenia, Angeghakot 1 in southern Armenia and Kalavan 2 in 

eastern Armenia, have artefacts characteristic of Azokh Unit II (e.g. Levallois flakes 

and cores, blades and elongated flakes, abundance of side-scrapers). However these 

sites share a common techno-typological feature which differs them from Unit II: that is 

the use of various thinning methods, particularly the truncated-faceted technique for the 

preparation of diagnostic “Yerevan-type” triangular points and “side-scrapers with 

thinned body” (Liagre et al. 2006, Ghukasyan et al. 2011, Adler et al. 2012, Gasparyan 

et al. 2014b). The dating results of some sites (Lusakert 1, Yerevan 1 and Kalavan-2) 

indicate a time span around 45 – 34 Kyr BP being thus Late Middle Palaeolithic.  

In summary, the following points can be highlighted about the Azokh 1 Unit II 

assemblage in the Southwest Asian context: 

 In the Levant, the Azokh 1 Unit II assemblage shares similarities with all three 

Mousterian variables (Tabun D, Tabun C and Tabun B). However, based on 

chronological aspects and on some techno-typological peculiarities of Tabun D 

and B, it seems to be slightly closer to Tabun C-type Mousterian. 

 Assemblages of the Zagros-Mousterian in the Iranian Plateau and Karain 

Mousterian in Anatolia, although showing some slight similarities with Azokh 

Unit II, have a very low Levallois index and high abundance of typical 

Mousterian points, differentiating them from the Unit II assemblage. 

 Among the many Middle Palaeolithic techno-cultural variables in the Caucasus, 

techno-typologically and chronologically Unit II assemblage is clearly closer to 

the Kudaro-Djruchulian techno-group, although other local variables also share 

some similarities with the Unit II lithic industry. 

 In a strictly Armenian context, the lithic assemblage of Hovq 1 (Unit II) and 

perhaps also of Bagratashen 1 (characterised as part of the Kudaro-Djruchulian 

in the Caucasus), are the closet to Unit II. 
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 More broadly, Unit II with dates of 184 – 100 Kyr and techno-typological 

characteristics is Mode 3 Mousterian of Levallois facies. 
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Region Area 
Type of 

Mousterian Characteristics Sites (layer) 

Chronology 

Kyr 

 

  

Quina 

 
 

 

 

High IR (> 55 %), low IL, low 

IF, low Ilam, high IC & high IQ 
 

 

 

Pech de l'Azé IV ( 4A) 

Roc de Marsal 
(2-4) 

Jonzac ( 22-24) 

 

~80-40  

 

 

 
  Ferrasie 

 

High IL, IF & Ilam, low IC 

 

Abri du Maras (3-4) 

Biache-Saint-Vaast (IIA) 

~180-70 

 

E
u

ro
p

e
 

France  Denticulate 

 
 

 

 

Very low IR, high % of notches 

& denticulates 
 

 

 

Pech de l'Azé II (4B) 

Roc de Marsal (7-9) 
Jonzac (8) 

La Quina (4-6c, 7-8b) 

 

~87-40 

 

   

MTA type A 
 

 

 
 

Moderate frequencies of IR, IF, 

Ilam & IL, significant number of 
handaxes 

 

 
 

Pech de l'Azé I (4) 

Pech de l'Azé IV (3A-3B) 
La Folie (11) 

La Quina (6d) 

 
 

~65-45 
 

 

 
 

 

  MTA type B 

 
 

 

 
 

Very low IR, high % of notches 

& denticulates, significant 
number of handaxes 

 

 
 

Jonzac (7) 

Fonseigner (ABC & Dsup) 
 

 

 
 

~70-50 

 
 

 

  

  Typical 

 

 
 

 

 

Moderate frequencies of IR, IF, 

Ilam & IL 

Pech de l'Azé II (3 & 4C2) 

Pech de l'Azé IV (5A & 8) 

Abri des Canalettes (2) 
Combe-Capelle ( I-1E) etc. 

 

~100-55 

 

 

  Tabun D-type Levallois & non-Levallois 
knapping for laminar blank 

production, presence of crested 

blades, high frequency of 
retouched tools, no bifaces 

Tabun (D) 
Hayonim (E) 

Hummal 

 
~270 - 170 

S
W

 A
si

a
 

Levant  

Tabun C-type 

 
 

 

Levallois knapping, use of oval, 

rectangular and triangular 
blanks for retouching 

dominance of side-scrapers 

Tabun (C) 

Qafzeh (XV) 
Skhul (B) 

Hayonim (E) 

~170 - 90/85 
 

 

   

Tabun B-type 

 

 
 

Use of Levallois, evidence of 

blade production 

 
 

Tabun (B) 

Kebara (VI-XII) 

Bezez (B) 
Tor Faraj etc. 

~90/85 – 48 

 
 

 

Iranian 
Plateau 

Zagros-

Mousterian 
 

 

 
 

High abundance of retouched 

flakes (side-scrapers & 

Mousterian points dominate), 
low IL, high Ilam, heavy 

utilisation of lithics 

 
 

Hazar Merd 

Warwasi 

Kunji 
Bisitun 

Barda Balka 

Shanidar 
 

~ 80 –  40 
 

 

 
 

 

  

Levallois 

Mousterian 

High IL, IF & Ilam, abundance 

of side-scrapers & points 

Gilvaran (5) 

Ghamari (5) EMP 

  

Anatolia 

 

 
 

Karain or 
Taurus-Zagros 

Mousterian 

 
 

Use of non-local RM, low IL, 

abundance of discoid knapping, 
high frequency of extensively 

retouched & heavily re-

sharpened tools, some leaf-
shaped points 

Karain (F-I) 
Kocapinar 

Beldibi Kumbucaği 

Hatay etc. 
 

~250 – 70 
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NW 
Caucasus 

 

 
 

North 
Caucasian 

Micoquian 

 
 

Presence of bifacial tools 

(triangular handaxes), laurel-
leaf-like projectile points, 

convergent tools, déjeté side-

scrapers 
 

Il'skaya 1&2 (lower layers) 
Mezmaiskaya (3 & 2B) 

Matuzka (4B-C) etc. 

 
 

~130 – 70 
 

 

 
 

C
a

u
ca

su
s 

South-
central 

Great 

Caucasus 
 

 

 
 

 
 

 

 
 

 

 
 

 

 
 

 

 
Khostinian 

 

 
 

 

 
 

 
 

 

 
 

 

 
 

 

 
 

Tsutskhvati group: non-

laminar flake technology, 

dominance of side-scrapers & 
denticulated/notched tools, 

common ventral face thinning, 

poor presence of true points. 
 

Tskhaltsitela group: high IL 

together with true UP laminar 
flakes, abundance of side-

scrapers, points & denticulates 

made on blades.  
 

Kudaro-Djruchulian: very 
high IL, selection of blades & 

elongated flakes for retouch, 

abundance of retouched points 
& side-scrapers.  

 

Tskhinvali group: moderate IL, 
scarce evidences of leaf-like-

bifaces, dominance of side-

scrapers, denticulates & rare 
end-scrapers and pints 

Bronze Cave (II-V) 

Ortvale Klde (IV-X) 

Bison Cave etc. 
 

 

 
 

Sakadjia (3a-3f) 

Ortvala (3-3d) 
Chakhati 

Sagvardjile etc. 

 
 

 
Kudaro 1 & 3 (4) 

Tsona (5) 

Djruchula (IX-X) 
 

 

Kusreti I – III 
Karkustakau 

Pakvinari 

 
 

~70 – 30 

 
 

 

 
 

 

 
no dates 

 

 
 

 
 

 

~130 - 115 
 

 

 
no dates 

 

 
 

  

Southern 
Caucasus 

 

 
 

 

 
 

Zagros-
Mousterian 

 

 
 

 

 
 

Yerevan-type: moderate IL, 

low Ilam, dominance of 

retouched points & side-
scrapers, abundant use of 

thinning (truncated-faceted 

technique) in tool production.  
 

Taghlar-type: high IL, rich in 

side-scrapers with thinned body 
& retouched points, rare 

denticulates, notches & end-

scrapers, use of truncated-
faceted technique for thinning. 

Yerevan 1 
Lusakert 1 

 

 
 

 

 
Taglar (2-6) 

 

 
 

~ 50 – 32 
 

 

 
 

 

 
~ 70 – 35 

 

 
 

Table 11.6 – Comparison of Mousterian variables in Europe, Levant and the Caucasus (Legend: 

IR = Index of Recloir, IL = Levallois Index, IF = Faceting Index, Ilam = Laminar Index, IQ = 

Quina Index, IC = Charentian Index). 
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R
e
g

io
n

 
SN 

S

T 
Lay./Unit 

Age 

(year

s 

BP), 

Kyr 

N. of 

lithics  
T-C 

Hom-

s 
Associated fauna 

Climate/Environm

ent 

Ref

-s* 

T
h

e 
L

ev
an

t 
an

d
 A

ra
b

ia
n
 P

en
in

su
la

 

Tabun A 
C - F (XI-
XIII, X-

IX, II-I) 

~400 

- 100 
>1500 

AY (XI - XIII/E), 

trans. AY/LM (X) 

& LM (Un. I- II/C-
B, IX/D) 

Hb, 

Ndr, 

AMH
? 

Fallow & red deer, 

large bovids, 
camel, rhinoceros, 

horse, 

hippopotamus 

Steppic 1 

Qesem A I - II 
~400 
- 200 

~5000
0 

Amudian (bi) & 

Yabrudian phase of 
AY 

Ndr? 

Fallow deer, 

auroch, horse, wild 
pig, red & roe deer, 

& tortoise. 

Open & woodland 2 

Yabrud I B 
19-16, 12, 
10, 8, 6, 

4-1 

~230 

- 185 

~1050

0 

Ach/AY (19-16), 

pM (12), M (10, 8, 

6, 4-1), pAur./Aur. 
(15, 13, 9, 7 & 5) 

Ndr, 
AMH

? 

Horse, zebra, 
steppe ass, fallow 

deer 

Warm/humid and 
cold periods, 

steppic 

3 

Misliya A I - III 
 

~8000
0 

AY & LM along 
with laminar 

EAM
H 

Fallow deer, 
gazelle 

humid woodland 4 

Jamal A I-III 
223-

220 
~500 

AY with scarce 

Lev. 
-- -- -- 5 

Hayonim A E-F (6-4) 
220 - 
115 

<1000 

LM with high 

elongated 
flake/blade 

production 

wta 

Large ungulates, 

some tortois & 
other small animls 

humid steppic 6 

Oumm 

Qatafa 
A D2 - D1 

~215 

- 200 
-- LA & Micoquian -- 

Horse, zebra, 
gazelle, red deer, 

wild goat 

forest-scrubland & 

grassy stepp 
7 

Holon C I 
205 - 
198 

~1500 
LA with scarce 

Levallois 
-- 

 

Fallow deer, 
aurochs, stright-

tusked elephant, 

some hipopotamus, 
gazelle, marsh 

turtle & a suide 

park-forest, forest-

scrubland & grassy 
stepp with some 

deep water source 

8 

Hummal C 6 -- 7 ~200 
~1000

0 
Between AY & M -- -- -- 9 

Skhul A A-C 
135-
100 

-- 
LM (B & C), Aur. 

& M (A) 
EAM

H 

Marine shells, 

fallow deer, horse, 

boar 

Warm/humid 
steppic 

10 

Qafzeh A X-XV 
115-

80 
-- LM AMH 

Red deer, fallow 

deer, auroch, marin 

shells,microvertebr
ates 

mesic & semi-arid 
woodland and 

bushland 

11 
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T
h

e 
Z

ag
ro

s 
m

o
u
n

ta
in

s 
an

d
 t

h
e 

Ir
an

ia
n
 p

la
te

au
 

Ganj Par C 

surface 

and test-

trench 
finds 

LP ~150 Acheulean -- -- -- 12 

Darband A II LP ~25 Acheulean? -- 
Cave bear and 
some ungulates 

-- 13 

Barda 

Balka 
C -- 

120 - 

60 
~5000 LA? -- 

Wild goat, equids, 
rhinoceros, 

elephant, tortois, 
snake 

-- 14 

Shanidar A D 
~100 
- 60 

<1000 
ZM with some 

Levallois 
Ndr 

wild goat, tortoise, 

some wild boar, red 
& roe deer, and red 

fox 

close woodland 15 

Mirak C 

I 

(palimpse
st) 

ca. 

250 - 
47 

~7700 ZM -- -- arid 16 

Bisitun A E & F ~100 
~1000

0 
ZM -- 

equids, red deer, 
gazelle, wild boar, 

auroch, some 

jackal, fox & 
leopard 

woodland 17 

Kunji A -- -- ~3000 ZM -- -- -- 18 

Warwasi B A - D -- <5000 ZM -- 

red deer, equids, 

wild boar, wild 

goat, tortoise 

warm/humid 
woodland 

19 

Hazar Merd A C -- -- ZM -- -- -- 20 

Gilvaran A 5 EMP >2500 LM -- 

some cervids & 

bovids, wild goat, 

porcupine 

-- 21 

Kaldar A 5 EMP ~120 
ZM with some 

Levallois 
-- 

wild goat, red deer, 
wild boar, leopard, 

crab. 

-- 22 

Ghamari A 4 EMP ~230 LM -- 
porcupine, some 

bovids & wild goat 
-- 23 
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 Yarimburg

az 
A I - VII 

~400 

- 350 
~1700 AY? -- 

cave bear, scarce 
herbivore & 

carnivore 

semi-arid, strong 

continental 
24 

A
n

at
o
li

a 

Karain A A - I 

~400 

- 300 
(A - 

E) & 

250 - 
70 (F 

- I) 

~3200 
AY (A - E), ZM (F 

-I) 

Ndr 

(lay. 

F) 

wild goat, red & 
roe deer, some bear 

continental 25 

 Kaletepe 

Deresi 3 
C I - IV 

~350 

- 160 
~2700 

AY (IV - III)? & 

LM (II - I) 
-- equid continental 26 

C
au

ca
su

s 

Treugol'nay
a 

A IV - VI 
~450 
- 300 

~400 Tay (= AY) -- 

cave bear, red deer, 

horse, bison, wild 
goat, some canids, 

felids & rhino 

woodland 27 

Myshtulagt

y Lagat 
(Weasel) 

A 12 -- 36 
~400 

- 70 
~1500 

Tay (36 - 22) & 

DM (21 - 12) 
-- 

cave bear, wild 

goat, wild boar, 
wolf, bison 

cool/wet & 

warm/humid forest 
28 

Nor Geghi 
1 

C 4 -- 1 
~400 
- 250 

~3000 LA & LM -- -- -- 29 

Kudaro I A 5 -- 4 
~350 

- 110 
~7500 KA (5) & KDj (4) -- 

cave bear, red deer, 

goat, some small 
carnivores 

woodland 30 

Kudaro III A 4 -- 8 
~250 
- 100 

<500 
KA (8 - 5) & KDj 

(4) 
-- 

cave bear, red deer, 

goat, some small 

carnivores 

woodland 31 

Dashtadem

-3 
C I 

~250 

- 
200? 

~2600 LA -- -- -- 32 

Tsona A 2 -- 5 
~250 

- 120 
~200 LA & KDj (5) -- 

cave bear, red deer, 

goat, some small 

carnivores 

forest steppe 33 

Djruchula A 1 -- 2 
~250 

- 140 
~4000 KDj Ndr 

cave bear, bison, 

deer 
woodland 34 

Bagratashe
n-1 

C 1 

~250 

- 

140? 

~500 
Micoquian 
Mousterian 

-- -- -- 35 
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Matuzka A 3 -- 7 

~130 

- 100 

(lay. 
5-7) 

& 65 

- 45 
(lay. 

3-4) 

<200 

Early 
Mousterian/Micoqu

ian (5-7) & TM (3-

4) 

-- 
cave bear, goat, red 

deer, some rhino 
deciduous forest 36 

Tsopi C 1 
~120 

- 100 
<1000 

Early Mousterian 

(local Yabrudian) 
-- -- -- 37 

Il'skaya I C 1 ~100 -- 
Micoquian 
Mousterian 

-- 

Steppe bison, red 

deer, giant deer, 
some carnivores, 

wooly mamooth 

steppe woodland 38 

Il'skaya II C 1 -- 6 
~120 

- 60 
~200 

Micoquian 

Mousterian 
-- 

Steppe bison, red 
deer, giant deer, 

some carnivores, 

wooly mamooth 

steppe woodland 39 

Hovk 1 A 8 -- 6a 
~104 
- 94 

~50 KDj (LM) -- 

Bezoar goat, red 
deer, wild boar, 

bison, roe deer, 

cave bear,some 
other carnivores 

mountainous 
woodland 

40 

Bronze A 5 -- 1 
~100 

- 50 

<1300

0 
LM Ndr 

Bison, goat, cave 

bear 
woodland 41 

Medz 

Tagher 

(Taglar) 

B 6 -- 4 
~90 - 

60 
~4000 Lev. & TM -- 

Red deer, bison, 

wild goat, wild 

boar, horse, cave 

bear, rhino, some 
hyena 

mild woodland 42 

Mezmaiska

ya 
A 3 -- 2B 

~70  

- 60 
>5000 

Micoquian 

Mousterian 
Ndr 

Cave bear, goat, 

deer, wolf, fox, 
microvertebrates 

mountainous 

woodland 
43 

Table 11.7 - Some of the Middle and Upper Pleistocene sites (chronologically 

contemporaneous with Azokh) in the Levant, Anatolia, Iran and the Caucasus with 

Acheulean/Acheulo-Yabrudian and Mousterian industries (Legend: SN = Site Name; ST = Site 

type (A = cave, B = rockshelter, C = open air site); Age (LP = Lower Palaeolithic; EMP = Early 

Middle Palaeolithic); T-C = Techno-complexes (AY = Acheulo-Yabrudian; Ach = Acheulean; 

LA = Late Acheulean; bi = blade industry, pM = pre-Mousterian, M = Mousterian, ZM = 

Zagros Mousterian, DM = Denticulate Mousterian; TM = Typical Mousterian; Lev = Levallois; 

Tay = Tayacian; KA = Kudaro Acheulean; KDj = Kudaro-Djruchulian); Hom-s = Associated 

hominins (Hb = H.heidelbergensis, Ndr = Neanderthal, (E)AMH = (Early) Anatomically 

Modern Humans, wta = without taxonomic assignment; Ref-s = references (see below the list of  

references used in the table)). *References: 1 (Jelinek 1982 a & b, Payne & Garrard 1983, Bar-

Yosef 1995b, Grün & Stringer 2000, Porat et al. 2002, Mercier & Valladas 2003, Shimelmitz & 

Kuhn 2013, Kuhn & Clark 2015); 2 (Gopher et al. 2005, Lemorini et al. 2006, Hershkovitz et al. 

2011, Maul et al. 2011, Shimelmitz et al. 2011, Stiner et al. 2011, Mercier et al. 2013, Shahack-

Gross et al. 2014, Parush et al. 2015, Lemorini et al. 2015); 3 (Solecki & Solecki 1986, Mercier 

& Valladas 1994, Porat et al. 2002, Schrǿder et al. 2012, Dèves et al. 2014); 4 (Weinstein-Evron 

et al. 2003, 2012, Zaidner et al. 2006, 2012, Yeshurun et al. 2007, Ronen et al. 2011); 5 

(Tsatskin et al. 1994, Weinstein-Evron et al. 1999, Zaidner et al. 2005, Zaidner & Weinstein-
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Evron 2012); 6 (Arensburg et al. 1990, Meignen 1998, 2012, Stiner et al. 2000, 2001, Mercier et 

al. 2007); 7 (Nauville 1951, Porat et al. 2002, Bar-Yosef & Belmaker 2011); 8 (Porat et al. 

1999, Chazan 2000, Chazan et al. 2001); 9 (Le Tensorer et al. 2007, Wojtczak 2011, 2015, 

Zaidner & Weinstein-Evron 2012); 10 (Bar-Yosef & Meignen 1992, Mercier et al. 1993, 

Niewoehner 2001, Grün et al. 2005, Vanhaeren et al. 2006, d'Errico et al. 2010); 11 (Schwarcz 

et al. 1988, Vandermeersch 2002, Rabinovich et al. 2004, Bar-Yosef Mayer et al. 2009, Hallin 

et al. 2012); 12 - 13 (Biglari & Shidrang 2006, Biglari & Jahani 2012); 14 (How & Rowman 

2014, Vahdati Nasab et al. 2013); 15 (Trinkaus 1978, 1983, Cowgill et al. 2007, Churchill et al. 

2009); 16 (Vahdati Nasab et al. 2013); 17 (Dibble 1984b, Trinkaus & Biglari 2006); 18 (Dibble 

1984b, Baumler & Speth 1993,  Vahdati Nasab 2010, Vahdati Nasab et al. 2013); 19 (Baumler 

& Speth 1993, Vahdati Nasab 2010,  Vahdati Nasab et al. 2013); 20 (Dibble 1984b,  Vahdati 

Nasab 2010, Vahdati Nasab et al. 2013); 21-23 (Bazgir et al. 2014); 24 (Arsebük & Özbaşaran 

1999, Kuhn et al. 1996, Stiner et al. 1996, 1998, Kuhn 2002, 2010); 25 (Yalçinkaya et al. 1992, 

Otte et al. 1998, Kuhn 2002); 26 (Kuhn 2002, Slimak et al. 2004, 2008, Kuhn 2010); 27 

(Baryshnikov 1993, Hoffecker et al. 2003, Doronichev et al. 2004, Blackwell et al. 2005, 

Doronichev 1993, 2008); 28 (Hidjrati et al. 2003, Doronichev 2008); 29 (Adler et al. 2014, 

Gasparyan et al. 2014a); 30-31 (Liubin 1993, 1998, Nesmeyanov 1999, Liubin & Beliaeve 

2004, Doronichev 2008); 32 (Kolpakov 2009, Gasparyan et al. 2014a); 33 (Liubin 1998, Liubin 

& Beliaeve 2004, Doronichev 2008); 34 (Liubin 1977, Golovanova & Doronichev 2003, Adler 

& Tushabramishvili 2004, Meignen & Tushabramishvili 2006, Tushabramishvili et al. 2007, 

Mercier et al. 2010, Moncel et al. 2013b); 35 (Egeland et al. 2013, Gasparyan et al. 2014b); 36 

(Golovanova et al. 1995, Baryshnikov & Hoffecker 1996, Golovanova & Doronichev 2003); 37 

(Beliaeva & Liubin 1998, Golovanova & Doronichev 2003); 38-39 (Baryshnikov & Hoffecker 

1996, Golovanova & Doronichev 2003); 40 (Pinhasi et al. 2008, 2011, 2012, Bar-Oz et al. 2012, 

Gasparyan et al. 2014b); 41 (Liubin 1977, Adler 2002, Adler & Tushabramishvili 2004, 

Tushabramishvili et al. 2007, Pleurdeau et al. 2007, Moncel et al. 2013b); 42 (Djafarov 1983, 

1999); 43 (Baryshnikov et al. 1996, Golovanova et al. 1998, Golovanova & Doronichev 2003, 

Skinner et al. 2005, Doronicheva et al. 2012). 

 

11.3. Functional analysis: activities identified  

 4.34% of Azokh Cave lithic artefacts were included in the functional analysis. Most 

were from Unit II, although there were also some from Units V and III. More than 80% 

were flint, with a few basalt, obsidian and other rocks (jasper and silopal). The 

dominance of flint artefacts was related to their better preservation in the Azokh 

assemblages. In contrast, the limited numbers of basalt, obsidian and other rocks was 

due to their highly altered character, especially the basalt and obsidian artefacts, which 

suffered important PDSM alterations. Most artefacts in this study were retouched flakes 

(primarily side-scrapers but also some points, denticulates, a notch and a bec) although 

unretouched flakes were well represented too (most of them Levallois). This selection 

of technological categories was also due mainly to their state of preservation and their 

morphological and physical characteristics (i.e., samples which by their shape, 

delineation and edge morphology would be more disposed to have deformations caused 
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by use). Most pieces were of medium and small sizes, but there were some big and very 

small pieces. 

Based on the results of this study, artefacts were divided in four main groups: 1) those 

with clear use-wear traces; 2) indeterminate pieces with modifications that were 

possibly caused by use; 3) those with post-depositional alterations, some with possibly a 

mixed or juxtaposed presence of use and PDSM deformations; 4) pieces without wear 

traces.  

In general, use-wear traces were better preserved on Unit V lithic artefacts than on those 

from other units, although some clear evidence of use-wear has been observed on Unit 

II lithics. Taking into consideration the quantitative difference between pieces analysed 

from Unit II and other units, the scarcity of lithic tools with deformations caused by use 

in Unit II is most likely to be the result of a higher degree of post-depositional alteration 

clearly affecting the preservation of use-wear traces. Moreover, artefacts with use-wear 

were mainly of good quality raw materials (e.g., flint, basalt, obsidian). All were 

knapped elsewhere and introduced to the site as ready-made tools.  Some raw materials 

were of local origin (e.g., some types of flint and basalt), others were non-local (e.g., 

flint, jasper, basalt, obsidian), suggesting that for the realisation of some specific tasks 

at the site (e.g. skinning, butchery) hominins gave preference not as much to the origin 

of the rock but its its characteristics (e.g. quality, functionality etc.).   Use-wear traces 

were more common on flint artefacts, although not enough to allow inferences to be 

made regarding preferences by Azokh Cave hominins for a particular rock type for 

particular tasks. As post-depositional alteration of artefacts of other rocks (e.g., basalt, 

obsidian) mostly prevented the inclusion of these artefacts in this study, there is no solid 

base to assert that basalt or obsidian pieces were preferred less than flint pieces. 

Moreover, as experimental work indicated, basalt tools were quite effective in carrying 

out different activities (skinning and scraping) although they require a longer period of 

use and more intensive action for use-wear to be well-developed.  

Use-wear traces were more evident on retouched than unretouched flakes, although this 

is not enough to suggest that retouched pieces were preferred for tasks; many 

unretouched flakes were not included in this study because of their poor state of 

preservation. Most unretouched flakes (including broken flakes and flake fragments) 

and the blanks of most retouched flakes (including broken retouched flakes and 
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retouched flake fragments) with clear and possible use-wear traces were Levallois 

(especially those from Unit II) and only a few pieces were simple flakes (particularly in 

Units V and III). In all units most retouched flakes with use-wear traces typologically 

were side-scrapers, although a few denticulates, points and a bec with clear and possible 

use-wear traces were present too. This may indicate selectivity among tool types in 

order to choose tools which would have been the best (in morphology, shape, edges, 

dimensions etc.) to carry out some functional activities; however as not all artefacts 

were analysed given their state of preservation, for the moment this theory is possible 

but not definitive.  

Rounding, polish, linear features and edge damage, were the most evident wear features 

on artefact edges. On those artefacts with clear signs of use, there was good evidence of 

orientation and distribution of use traces, which was not the case for pieces with post-

depositional alterations. Taking into consideration characteristics of use-wear observed 

on the edges of lithic tools and based on criteria established by various authors 

(Vaughan 1985, Levi Sala 1996, Ollé 2003, Lerner 2007), features related to 

longitudinal actions (e.g., cutting, skinning) and working of soft material (e.g., meat, 

skin), and transversal actions (e.g., scraping, whittling, etc.) and working of hard 

materials (e.g., wood) were identified. As such, an interpretation can be made that 

activities related to butchery, hideworking and, at times, woodworking were carried out 

with these artefacts.  

It is difficult to say with total certainty whether activities were carried out in the area of 

current excavations or if the artefacts were used somewhere else and then introduced to 

the back of Azokh 1 after use. However, the spatial distribution shows that most pieces 

with clear and possible use-wear traces were from areas close to the cave walls, whereas 

pieces with post-depositional alterations and without any wear traces were in different 

areas of the cave. The relatively small number of artefacts used in the functional study 

limits the extent to which final interpretations about artefact distribution and 

organisation can be made. However their distribution may have different explanations. 

In particular, the location of most artefacts with clear and possible use-wear traces very 

close to the cave walls areas can be related to the following factors:  

1) Many faunal remains, mostly cave bear (van der Made et al., in press) were found in 

the area of current excavations, at the rear of the cave). The concentration of bear 
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remains in this area and below the cave walls suggests that the back of Azokh 1 was a 

bear hibernation area (Marín-Monfort et al. in press). The presence of some cut-marked 

bear bones suggests also that some butchery activities took place in the back of the cave, 

although conditions in this area (e.g., light, security) were not optimal to suggest it was 

a habitual or comfortable area for such activities to be undertaken during long periods of 

time. Therefore the presence of lithic tools with use-wear traces in areas next to the cave 

walls together with well-preserved and cut-marked bear remains indicates that these 

tools were used for some activities (e.g., butchery) in this area of the cave.  

2) Discard of lithic tools in areas close to the cave walls provided more protection from 

too much damage by post-depositional alterations (particularly bat guano and heavy 

trampling, which was the case for artefacts found in other parts of the excavated area) 

and aided preservation of use-wear traces. However, this does not mean that all lithic 

artefacts found next to the walls were completely protected from and free of PDSM, as 

bears preparing for hibernation or moving into the area, could have caused important 

mechanical alterations to the artefacts. 

Some possible residues identified on the edges of two basalt artefacts compositionally 

coincide with organic material, in particular bone. The importance of identification and 

study of possible evidence for residues on lithic artefacts has been discussed by many 

authors (among others, Anderson 1980, Mansur-Franchomme 1983, Vaughan 1985, 

Hurcomb 1985, Gerlach et al. 1996, Sobolik 1996, Pawlik 2004), however it is not 

always an easy task to identify organic residues on the edges and surface of lithic tools. 

Taking into consideration the existing debates, problems of recognition and 

identification of old organic residues on lithic artefacts, and absence of in-depth 

experimental and bibliographic investigations in this subject, it can be suggested that 

possible residues on the Azokh samples may have resulted from tool use or could have 

adhered to the tool surface once the piece had been discarded, although at this stage it is 

difficult to be more precise. 

The possibility that some Azokh lithics (particularly those from Unit II) were hafted, is 

not excluded as some pieces show traces (e.g. striations, plastic deformations, black 

spots), which in other conditions (i.e., without the presence of post-depositional 

alterations in the assemblage) could have been interpreted as clear hafting traces. The 

recognition of hafting traces and hafted areas on artefacts are considered important 
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factors not only for the reconstruction of stone tool use but also for understanding intra-

site activities, site function and behavioural patterns (Dockall 1997, Pawlik 2004, Rots 

& Williamson 2004, Rots 2005, 2010, Pawlik & Thissen 2011). However, according to 

these authors, hafting traces are often weakly developed, or in the case of efficient 

hafting, microwear traces may not be produced (Levi Sala 1996). In the case of Azokh, 

with so much evidence of post-depositional alterations, the theory of hafting and use of 

adhesives requires further study and experimentation. 

 

11.4. Post-depositional alterations 

Most lithic artefacts of Azokh Cave are affected by different post-depositional 

alterations. Artefacts of all raw materials from all units (mainly in Units V, III, II and I) 

have different mechanical and chemical alterations, although some evidence of thermal 

alteration is present too. Often pieces show a combination of various post-depositional 

alterations (i.e. presence of mechanical, chemical and thermal alterations at the same 

time), which in the case of some types of alteration (e.g. pits, cracks, sheen) makes it 

difficult to clearly differentiate their origin (i.e. mechanical, thermal or chemical). 

However, the combined use of macro- and microscopic analyses made it possible to 

record and partially establish the origin of these particular types of alteration. 

11.4.1. Mechanical alterations 

Mechanical alterations are considered to be one of the most common type of alteration 

in archaeological assemblages (Levi Sala 1986, Keeley 1988, González Urquijo & 

Ibáñez Estévez 1994, Levi Sala 1996, Burroni et al. 2002, Thiébaut 2007) and 

characteristics such as fractures, edge damage, striations, abrasion, rounding and a few 

others are referred to as the most indicative features of mechanical alteration. However, 

as most of these authors highlight, these characteristics can easily be confused with 

similar wear features resulting from alterations of other (e.g. chemical, thermal) origin 

including also those resulting from tool use. Therefore, the importance of undertaking 

experiments related to different post-depositional alterations, combined with a 

comparative study of both archaeological and experimental results, was considered 

fundamental in order to understand the type and origin of different post-depositional 

alterations. 
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Almost 80% of Azokh artefacts have different mechanical alterations among which 

rounding, edge damage and different fractures are the most abundant with a presence 

also of striations, mechanical sheen, pits and cracks.  

Fractures are the most common type of mechanical alteration and seen in artefacts of all 

raw materials. Because of its physical characteristics (e.g. structure, fissured character) 

it is difficult to characterise fractures of cave chert artefacts, but artefacts of flint, basalt, 

obsidian and other rocks usually show clearly developed characteristics (e.g. type, 

delineation, orientation) indicating post-depositional processes. In contrast, fractures 

were poorly represented in the experimental assemblages, and were found only on two 

human trampling and bear trampling experimental flakes. Although quantitatively not 

valid for comparison, from the descriptive viewpoint, the fracture pattern of the two 

pieces is similar on many similar examples in the archaeological assemblages, as on 

both experimental flakes it affects the thinnest area of their surfaces). The abundance (~ 

86%) of breakages was highlighted also in the Azokh faunal assemblage (Marín-

Monfort et al. in press), and was indicated as resulting from trampling and not to 

hominin or other carnivore (bone consuming) activities.  

Edge damage was important PDSM present in the Azokh lithic assemblages, especially 

in Unit II and on rocks other than cave chert. On the basis of edge damage 

characteristics of archaeological and experimental flakes, it was clear that edge damage 

was more developed on the archaeological than experimental artefacts. Several authors 

(among others, González Urquijo & Ibáñez Estévez 1994, Levi Sala 1996, Burroni et al. 

2002, Thiébaut 2007) suggest that for edge damage to occur, artefacts have to move in 

gravelly sediment. The sediment of the units with most artefacts and alterations in 

Azokh Cave (Units V and II) is variable; sediment of the excavated portion of Unit V 

(Unit Vb according to Murray et al. 2010, see details in the chapter)  varies between 

brown non-calcareous clay and soft yellow tan clayey silt with a gravel component, 

while the Unit II sediment varies between greyish-reddish brown sandy loam (at the 

bottom) and greyish-brown sandy clay loam (at the top) with altered pebble-grade 

limestone clasts. The characteristics and components of sediment chosen for the 

experiments was as close to the archaeological sediments as possible. Consequently, 

movement of artefacts caused by trampling, tumbling or other agents could easily cause 

edge damage on the archaeological and experimental artefacts, although possibly longer 

periods, and correspondingly more and stronger movement would have been needed for 
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the formation of developed or very developed edge damage on experimental flakes, as is 

seen on the archaeological artefacts.  

Rounding was a common post-depositional alteration on artefacts of almost all raw 

materials and in all units, although more often in Unit II. However, rounding was not as 

evident in the experimental artefacts, as there were only a few pieces with some 

rounding from HTE and slightly more from BTE and TE. But both archaeological and 

experimental cases are similar in that there is very little or no well-developed rounding 

in any of the assemblages, and that flint and basalt artefacts are most affected by 

rounding. A further similarity is that rounding affects the most elevated parts of their 

surface. Active movement of artefacts in the sediment, their rubbing against sediment 

and other artefacts, and water-caused movements can cause formation of rounding on 

lithic artefacts (Levi Sala 1996, Burroni et al. 2002). The movement of artefacts 

probably was higher in the BTE and TE, and may explain why some experimental 

flakes, especially after the TE, showed quite a developed degree of rounding, sometimes 

with evidence of abrasion as seen on the obsidian flake.  Although there are few pieces 

with developed rounding, the degree of development, distribution and orientation on 

these pieces is closer to that seen in the archaeological assemblages. 

There are not too many linear features in both archaeological and experimental 

artefacts; when present most striations are on obsidian artefacts and to a lesser degree on 

basalt and flint pieces. On the archaeological artefacts these were often on both faces of 

the artefact and orientation was mainly mixed or unevenly distributed. Striations on 

experimental artefacts were few, isolated and mainly on one face. It should be 

mentioned that most striations on experimental artefacts appeared only after the 

tumbling experiment, suggesting that for linear features to occur (especially on artefacts 

on materials other than obsidian) a more intensive movement of artefacts and greater 

impact with gravels or other hard particles is needed to cause the removal of surface 

micro-grains causing linear features to form (Levi Sala 1996). The dimensions of 

striations of BTE/TE artefacts are closer to the archaeological pieces, but smaller than 

the HTE artefacts.  

The Azokh materials show evidence of mechanical sheen, pits and cracks, although all 

three are not well developed. These are present more often on flint, jasper, chert, and 

less often on basalt and obsidian artefacts. These alterations are not present in the 
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experimental assemblages which may may simply be related to the short experimental 

periods and, correspondingly, less movement of these artefacts. According to some 

researchers (Levi Sala 1996, Burroni et al. 2002) for mechanical sheen to form, artefacts 

have to be subjected to a long period of movement in the sediment, and the presence of 

gravels and water can speed up mechanical sheen formation processes. The same 

authors relate the formation of micro-pitting to removal of asperities from the rock 

surface and suggest that these are usually better seen on top of polish. Therefore, once 

again longer periods and more intensive movements of artefacts are needed for the 

formation of polish first and then of micro-pits. 

Many authors (González Urquijo & Ibáñez Estévez 1994, Levi Sala 1996, Burroni et al. 

2002, Thiébaut 2007) point to trampling and water-induced movements as the main 

cause of mechanical alteration at the archaeological sites. Before making conclusive 

remarks on the mechanical alterations of artefacts of Azokh these two factors should be 

discussed separately: 

a) Water-induced movements: Recent sedimentological, geological and site 

formation studies (Fernández-Jalvo et al. 2010, Murray et al. 2010, Murray et al. 

in press) have suggested possibly two episodes of energetic water flow in the 

cave, one (more powerful) in lower layer VIc, which may have been related to 

the opening of the cave entrance, and the other one (less energetic) in the Unit 

I/Unit II boundary causing the flooding of the substrate and eroding, thus, the 

Middle to Upper Pleistocene transitional phase. The lithic artefacts discussed in 

this study do not coincide with any of these phases, therefore, a priori, water 

induced movements cannot be considered as the cause of such important PDSM 

in Azokh. However, at Azokh Cave, a few stone tools (mainly from Unit II) of 

different raw materials (particularly, basalt, obsidian and flint), show heavy 

post-depositional alteration (e.g. rounding, polishing, unevenly distributed 

striations etc.) quite characteristic of pieces found next to rivers or in fluvial 

terraces (i.e. heavily rounded and polished artefacts indicating movement in 

energetic water). In the absence of energetic water movements in the studied 

units, the presence of some heavily altered lithics could relate to their 

transportation from elsewhere (e.g., nearby river valley) by hominins for re-use 

or recycling purposes, abandoned in this area of the cave and subsequently 

exposed to further alteration. Although possible (Vaquero 2011, Turq et al. 
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2013), this is a weak hypothesis as there is no evidence (e.g., later retouch, re-

shaping, patina and different lustre) for the re-use and recycling of these heavily 

altered pieces (although some slight evidence of recycling of other artefacts in 

the studied assemblages is present).  

Heavy abrasion was evidenced also in some bone remains, in this case likely 

related to licking by bears (Marín-Monfort et al. in press). 

b) Trampling: The abundance of bear remains at the back of Azokh 1 entrance, and 

particularly their clear dominance in the Unit II faunal assemblage allowed 

researchers (Marín-Monfort et al. in press) to interpret this area as a bear 

hibernation den area. High frequencies of bear skeletal remains are known from 

a number of Pleistocene sites in Eurasia (e.g. Kudaro, Trugol‟naya, 

Masmaiskaya, Tsona, Matuzka, Arago) and in most there is co-occurrence of 

lithic artefacts, some remains of different animals (e.g. non-ursid carnivores, 

ungulates)  suggesting alternating occupations of these sites by different species 

and in different periods. 

Data obtained from the taphonomic studies of faunal remains (Marín-Monfort et 

al. in press) indicates that activity of non-ursid carnivores at the rear of the cave 

was limited and that the appearance of ungulate remains in this area was the 

result of their activity. In this context, hominins and cave bears must be seen as 

the main trampling agents in Azokh. However, taking into account the limited 

density of lithic artefacts in this area and the character of the assemblage (i.e. 

mainly end-products), it is evident that human activity here was limited and 

short-term. Therefore hominins cannot have been responsible for such a 

substantial degree of post-depositional alteration of faunal and lithic 

assemblages in any of the Azokh units. Alternatively, cave bears are known to 

be very important trampling agents when occupying their den sites or preparing 

their winter beds (Stiner et al. 1996, 1998). Experiments conducted herein with 

bears (Ursus arctos) have clearly demonstrated that in a short period of time, 

these animals can cause important horizontal and some vertical dispersion of 

artefacts as well as some macro- and microscopic alteration on them. Once the 

bear-trampling experiment has run for a longer period, it is likely it will provide 

new and much clearer data. 
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Taking into consideration all these arguments, cave bears (Ursus spelaeus) can be 

considered as the most important agent of mechanical alterations of the Azokh Cave 

assemblage and their trampling is the reason for such high percentages of fractures and 

other (mechanical) alterations in the faunal and lithic assemblages of Azokh. 

11.4.2. Chemical alterations 

Many pieces with and without mechanical alteration also have chemical weathering 

totalling 46.12% of whole assemblage. Among these, basalt and limestone are the most 

affected (92.5% and 65.22% of their corresponding assemblages). Artefacts of chert, 

flint, and other rocks show an important presence of chemical weathering too but the 

abundance and degree of alteration is not as high as basalt and limestone. Only obsidian 

artefacts show little evidence of chemical alteration. 

Patina and hard, very compacted concretion are the most evident types of chemical 

weathering, although pieces with some manganese are present too. Usually the 

formation of white patina on lithic artefacts is related to the presence of water in the 

area (Rottländer 1975, Levi Sala 1996, Burroni et al. 2002, Karkanas et al. 2002, 

Thiébaut 2007, Karkanas 2010). However, water it is not considered to be the only 

variable affecting artefacts but acting together with other variables, such as pH solution, 

temperature, duration of burial, and the chemical composition of the lithic artefact. 

The environment of the current area of excavations of Azokh Cave is damp with nearly 

80% humidity and with a stable sediment temperature (between 19 and 20º) in summer, 

although it is drier and cooler in winter. This may be one reason for the formation of 

patina on the lithics, especially the formation of so-called white patina. But there are 

artefacts (especially in basalt and limestone) with a greyish, bluish to brownish and 

yellowish patina and hard, very dry concretion difficult to remove by any cleaning 

method (e.g. ultrasound cleaning, soaking in warm water, use of oxygenated water etc.), 

which seem to have an origin which is more than just simple water or humidity.  

Some authors (Karkanas et al. 2000 and Karkanas et al. 2002) suggest the reason for 

heavy diagenesis in cave environments is mainly phosphate-rich guano which together 

with urea becomes not only rich in phosphate, but also highly acidic. This acidic and 

phosphate-rich solution can easily react with bones, ash or other calcium/calcite 

containing material (e.g. limestone) in the sediment (Karkanas et al. 2002).  
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The measurement of sediment pH of Units V and II and of fresh bat guano from the 

interior of the cave showed values for the Unit II sediment varying between 5.5 – 6.5, 

and for Unit V between 6 – 6.5. The pH values of fresh bat guano from Azokh Cave 

were between 3 – 3.5. Taking into account that the pH value of drinking water is 7 and 

is considered to be a neutral substance, and that all lower values (pH < 7) indicate 

acidity and higher values (pH > 7) alkalinity of the substrate, the pH values of the 

sediment and fresh guano of Azokh Cave thus indicate acidity of both substrates, 

although Unit II has a higher degree of acidity than Unit V, and fresh guano is even 

more acid than the sediments of both units. It should be remembered that today bats no 

longer live in Azokh 1 entrance but in the inner galleries of the cave. However they use 

the Azokh 1 entrance and therefore pass over the area of current excavations on their 

nocturnal trips to the outside and back. After only one night and just nocturnal trips, an 

important quantity of guano and urea accumulates on top of the plastic covering which 

is placed over the excavation area after each working day. It is difficult to confirm 

whether the accumulation of guano in Azokh 1 was always like this or if at some point 

there were bat colonies inhabiting this entrance too. The areas close to the cave entrance 

(front part) definitely could not be inhabited by bats, but the area of current excavations 

situated deeper inside the cave is humid and has very poor natural light may have served 

at some point as a refuge area for bats and therefore also an area of guano accumulation. 

In any case, at some point the area of current excavations and particularly the Unit II 

sediment became very rich in phosphate and very acidic, as most of the bones (even 

unbroken big bones) and calcium-containing material (limestone blocks in particular) in 

this unit were completely damaged and degraded leaving just the imprint of the bone or 

limestone block in the sediment, and were almost impossible to recover (Marín-Monfort 

et al. in press, Murray et al. in press). This is why the calcium-containing rocks 

(limestone and basalt) in the lithic assemblages are more affected by chemical 

weathering, although other rocks were also affected, but to a much lesser degree.   

This was confirmed during the bat guano experiment as within a short time all calcium- 

rocks used in the experiment (coarse and fine grained basalt, coarse and fine grained 

limestone) were substantially affected by chemical weathering. „Colonies‟ of a circular-

shaped patina/concretion or stains (visually of brownish-orange colour) formed on the 

surfaces of all these flakes which under the microscope resembled an accumulation of 

crystals of specific morphology and shape.  Only chert and obsidian showed no 
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evidence for chemical weathering. A longer period is definitely needed for all chemical 

processes and chemical weathering to develop and reach the degree seen in some 

archaeological pieces. However, this experiment demonstrated that in a short time, 

highly acidic fresh bat guano can cause quite important macro- and microscopically 

visible alterations on some types of rock, and that the alteration caused by bat guano 

differs morphologically and compositionally from chemical weathering caused by 

water. 

Thus, the study of archaeological and experimental artefacts indicate that, although 

damp conditions of the area of current excavations possibly affected formation of 

chemical weathering of the lithic artefacts, the main author of chemical alteration is bat 

guano. 

11.4.3. Thermal alterations 

Artefacts affected by thermal alteration form 6.76% of the Azokh Cave lithic 

assemblage. These are usually artefacts of siliceous materials and more rarely also 

artefacts of volcanic rocks. Pieces showing thermal alteration are most often from Unit 

II with some rare artefacts in Units V, IV and III. 

Thermal cracks, thermal patina or thermal colour changes and thermal lustre are the 

most common types of thermal alteration in the assemblages, although there is some 

evidence of thermal cupules. Some authors (Domanski & Webb 1992, Luedtke 1992, 

Mercieca & Hiscock 2008) suggest that colour change and lustre are the most obvious 

indicators of thermally altered artefacts, although it is not always possible to easily 

distinguish colour changes of thermal origin (particularly in the case of multicolour 

rocks), and rocks (siliceous rocks in particular) do not always change their colour when 

heated (Luedtke 1992). Colour change can occur on siliceous rocks at temperatures 

varying between 240 ºC and 800 ºC, and lustre at 121 ºC – 400 ºC (Mandeville 1973, 

Ahler 1983, Domanski & Webb 1992), although, according to these authors, rocks with 

different characteristics (e.g. fine or coarse grained, homogenous or heterogeneous, with 

or without impurities etc.) react differently to the same temperature conditions. Thermal 

shock caused by rapid heating and cooling of lithics can form thermal cracks, fractures 

and breakages (Luedtke 1992, Patterson 1995). Thermal shock affects thin flakes more 

quickly than thick cobbles and cores. Patterson (ibid) suggests thermal cupules or so 

called “pot lids”, small, circular fractures on the surfaces of lithic artefacts, are the result 
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of direct heating and evidence of thermal shock on lithic artefacts. While there are many 

difficulties in recognising evidence of thermal alteration on different rock types and the 

reaction of each rock to different thermal effects and conditions (Luedtke 1992, 

Patterson 1995, Deal 2012), researchers find it more difficult to distinguish between 

thermal alteration caused by cultural treatments (i.e. heat treatment of rocks for 

knapping purposes) and those caused occasionally by natural processes (Luedtke 1992, 

Deal 2012). These difficulties are present in the Azokh lithic assemblages too. 

However, evidence of thermal alteration is seen mainly on fragments and on 

predetermined tools in the assemblages, and taking into account that the main aim of 

heat treatment of rocks is to improve the flaking process (Domanski & Webb 1992, 

Luedtke 1992, Mercieca & Hiscock 2008), it is evident that from their morphology, the 

thermally altered artefacts of Azokh Cave were not the most adequate for such 

intentional use (i.e. these were not nodules or cobbles, which would have been more 

useful for knapping). Furthermore, the use of heat treatment in knapping processes 

seems to be a more common practice in Upper Palaeolithic assemblages (Brown et al. 

2009) which have not been found at Azokh. Therefore, it seems likely that the thermally 

altered artefacts at Azokh Cave are non-intentional and occasionally occur without 

special heat-treatment practices.  

There is a major debate related to the time and place of the habitual use of fire by 

hominins with Wonderwerk Cave and Gesher Benot Ya‟aqov considered as sites with 

the oldest evidence of use of fire dated between 1.7 – 0.8 Myr (Goren-Inbar et al. 2004, 

Alperson-Afil et al. 2007, Beaumont 2011, Berna et al. 2012, Shahack-Gross et al. 

2014). Other authors (e.g. Roebroeks & Villa 2011), however, suggest that the earliest 

habitual use of fire is in Middle Pleistocene around 400 – 300 Kyr ago. In several 

Middle to Upper Pleistocene sites in the Levant (e.g. Tabun, Qesem, Hayonim, Kebara) 

organised hearths, ash and charcoal layers have been registered allowing the researchers 

(Albert et al. 2003, 2012, Mercier et al. 2007, Shahack-Gross et al. 2014) to discuss the 

habitual use of fire. In these sites, the authors usually note the presence of rounded or 

oval hearths (sometimes with evidences of stones around the hearth),  a central hearth or 

various hearths situated close to cave/rock-shelter entrances or in a central area, with or 

without associated lithics and faunal remains usually related to hominin but also to other 

carnivore activity in the area. At Azokh, it is difficult to speak of the “hearths” indicated 

in the reports of previous researchers (Huseinov 1985, 2010) in different “layers” of the 
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cave (including layers V and III), as no details are given about their structure, 

composition, sequence etc. and no section remains at the front of the cave where new 

studies can be undertaken on possible hearths to provide new information. So far, no 

hearths have been found at the rear of the cave (in the area of current excavations) 

which, if they did exist, might have been the reason for the presence of thermally altered 

artefacts here. However, the presence of numerous charcoal fragments in this area and 

their large size, according to Allué (in press), could not be the result of natural 

deposition resulting from the suspension of charcoal remains in the air; Allué (ibid) 

suggests that firewood used by hominins was the cause of the accumulation of charcoal 

fragments in this area.  Taking into account the results of charcoal studies and 

information from faunal studies indicating the presence of some (almost 5%) burnt 

bones in this area , several theories can be proposed to explain the presence of thermally 

altered lithics: 1) their introduction to this area of the cave by hominins, as  occurred at 

some other sites (e.g. Kebara), perhaps with the intention of recycling these thermally 

altered pieces, some of which are on very good quality raw materials (e.g. jaspoid flint, 

jasper); 2) caused by trampling of different animals. As seen in various trampling-

related experiments in this study, different animals, particularly bears, can cause 

important horizontal dispersion of artefacts (up to 4m during one day). Of course, at 

Azokh it is difficult to know where or in which area of the cave hearths (if present) 

would have been situated and the distance the trampled artefacts would have moved. If 

there were heaths at the front of the cave where thermally altered pieces originated, then 

their appearance at the back of the cave indicates not only movement over a long 

distance, but also various trampling and post-depositional episodes. Apart from thermal 

alteration, this would have caused many other mechanical alterations on artefacts which, 

although present, are not so abundant as to suggest intense post-depositional movements 

of thermally altered artefacts; 3) thermal alteration caused by firewood used by 

hominins at this area of the cave. It is difficult to believe that hominins constructed 

(large) hearths so far from the cave entrance, as the very damp and less oxygenated 

conditions of this area and lack of any natural “boiler tube” for the emission of smoke 

(other than the cave entrance) which presumably would have accumulated in this area, 

probably would have made it difficult for hominins to remain for a long period of time. 

The same conditions (e.g. distance from the cave entrance, scarcity of oxygen, 

dampness) would have impeded natural fires to reaching this area either.  Therefore, 
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firewood introduced to this area for illumination or some other purposes may have 

caused the thermal alteration on lithic and faunal remains here. 

Taking into account the characteristics of Azokh 1 and results of the lithic study, all 

three options could apply to Azokh, although the third options fits better with 

information from other studies (e.g. study of charcoals and faunal remains). 

It can be stated then that thermal alteration of the Azokh lithics in is not intentional but 

occurs occasionally and that the appearance of thermally altered artefacts in the back of 

the cave may be related to the effects of firewood introduced to this area by hominins, 

although other possibilities cannot be excluded. 

11.5. Azokh Cave occupation 

As the most widely excavated units of Azokh Cave are Unit V and II and most artefacts 

presented in this study are from these units, interpretation of occupational patterns of 

the cave will be constructed based on the results for these units. However, it should be 

remembered that these results are from a very marginal area of the cave and do not 

represent the full occupational history of the site, especially that of the cave entrance. 

Moreover, these units are as yet partially excavated and a substantial thickness in both 

remains to be excavated (particularly Unit V). Therefore, the interpretations presented 

here are not definitive as they may vary while excavations continue and more material is 

available. However, based on the current study results and taking into account 

information obtained from other disciplines and also from the previous excavations of 

these units, several arguments can be highlighted which together will enable 

interpretation of the occupational patterns of the site. The most relevant occupational 

features of this unit are as follows: 

 Low frequency of lithic artefacts and abundance of faunal remains in Unit V, and 

the relatively high abundance of both in Unit II: The low frequency of lithic remains in 

Unit V was evidenced during both current and previous excavations. Moreover, the 

results of both excavations indicate the abundance of knapping products, scarcity of 

cores and knapping waste in their corresponding assemblages. Meanwhile, the data 

from previous excavations indicates the abundance and fragmented character of the 

faunal assemblage in all six horizons of Layer V, while the results of current 

excavations indicate abundance of faunal remains of Unit V in comparison to lithic 

artefacts, but their scarcity and less fragmented character in comparison to the faunal 
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assemblage of Unit II (only 300 faunal remains were recovered during recent 

excavations of Unit V) (van der Made et al. in press, Marín-Monfort et al. in press). 

However, data on the faunal remains from previous and current excavations of Unit 

V/Layer V are similar in the presence of a large range of animal species in both 

assemblages: more than 40 different species in the previous assemblage (Huseinov 

2010, p. 39) and 22 different large mammal (van der Made et al. in press), and almost 

50 small-vertebrate species (including rodents, bats, amphibians and reptiles) (Blain in 

press, Parfitt in press, Sevilla in press) in the current assemblage. In sum, information 

from previous and current studies of Unit V/Layer V indicates scarcity of lithic artefacts 

in all parts of this unit, and abundance of faunal remains in areas closer to the cave 

entrance and their scarcity in the rear of the cave, but always a large range of animal 

species.  

Unit V/Layer V is situated above Unit VI. According to recent geological studies, Unit 

VI may coincide with the opening of the cave entrance (particularly its lower layer VIc) 

caused by the flow of energetic water through the passage from the exterior of the cave 

towards the interior, and coincides also with the first appearance of fossil remains at this 

entrance (Murray et al. 2010).  According to Huseinov (1985, 2010), their excavated 

layer VI was rich in faunal and lithic remains (there is no quantitative data on fauna but 

the lithic remains are stated to be more than 2000). For some reason and for quite an 

important period of time, Unit VI was more often visited by different animals 

(carnivores in particular) than hominins. Today it is difficult to reconstruct patterns of 

occupation for Unit VI, as it was completely emptied during the previous excavations 

and is represented only by sediments remaining on the cave walls and in a small area 

below the pedestal capping the lower sedimentary sequence near the cave entrance. It is 

only possible to partly imagine the characteristics and context of this unit. It is also 

difficult to reconstruct the occupational patterns of the most important part of Unit V 

close to the entrance of the cave. As indicated above, Huseinov (1985, 2010) reported 

substantial faunal and lithic remains in layer VI. This information may be affected by 

the results of current geological studies which indicate that water was present 

throughout the whole sequence of Unit VIc. Whether Huseinov‟s indicated rich 

assemblage in Layer VI was affected by water flow or not is currently unknown. But if 

the information provided by earlier excavations is correct and there is no evidence of 

post-depositional disturbance or misinterpretation as occurred in the analysis and 

interpretation of material from the lower layers of their excavations (Lioubine 2002, 
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Doronichev 2008), then it would mean that the newly opened cave, represented by the 

sediments of Unit VI, was regularly visited by hominins and other animals. In this 

context, it is unclear why the overlying Unit V with quite a significant sedimentary 

thickness (nearly 4.5 m) would have been so randomly visited by hominins. Of course, a 

high density of occupation would not be expected at the rear of the cave in the area of 

current excavations, but taking into account data obtained also from previous 

excavations, several hypothetical explanations can be provided: 

a) Drastic climatic changes – this is not the case for Unit V as recent palaeontological 

(Blain in press, van der Made et al. in press, Sevilla in press) and palaeobotanical 

(Allué in press) study results have shown there were no drastic environmental or 

climatic changes in this unit, moreover results indicate a temperate interglacial 

environment for Unit V. Therefore, climatic changes cannot be the reason for the 

limited occupation of this unit by the hominins. 

b) Difficulties of landscape – Azokh cave is surrounded by hills and mountains, which 

according to studies of large mammal and plant remains of the cave (van der Made 

et al. ibid, Allué ibid) were covered mainly by a closed to semi-open landscape 

representing deciduous woodland during the Pleistocene, although this contradicts 

the results from the study of small-vertebrate remains, which indicate steppe 

conditions and less woodland in areas near the cave. However, results of current 

taphonomic studies (Andrews et al. in press), suggest different birds (e.g. barn 

owls, eagle owls) were responsible for the accumulation of most of the micro-

mammalian fauna in the cave, and these were probably hunted over the open 

(steppe) areas not far from the cave. Moreover, there is indication of an increasing 

tendency towards steppe conditions through the upper units of the cave, confirmed 

also by the study of macro-mammals. Therefore, the deciduous woodland/steppe 

conditions surrounding Azokh cave in the Pleistocene (partly preserved also today) 

may have affected early hominin movement in the area; however, these factors 

would not have prevented them reaching and occupying the cave.   

c) High levels of a nearby river – recent surveys in the old terraces of the Ishkhanaget 

River confirm that it was much higher during the Pleistocene than it is today. High 

river levels may have had different impacts. On the one hand, high river levels 

would have provided quite an important water source close to the cave areas, 

making the cave quite attractive for different animals (including hominins). On the 

other hand, in periods of heavy rainfall or snow melt, the river level could have 
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risen flooding not only the whole valley but also affecting the cave entrance and 

preventing entrance into the cave. It is practically impossible to know to what   

degree and how the river would have affected the Unit V formation and sediment 

accumulation process in areas close to the cave entrance as all the Unit V sediment 

at the cave entrance and also the sediment beneath was emptied in earlier 

excavations. Based on the sediments preserved in the back of Azokh 1 entrance and 

also on the results of recent observations carried out by Marín-Monfort (see in 

Marín-Monfort et al. in press), it can be stated only that, even today, there is an 

important degree of humidity present in the back of the cave varying in summer 

around 80-90% so that long stays and occupation of the cave for long periods 

would have been difficult. Although humidity seems to decrease in winter, with an 

average temperature at the back of the cave of 10-15ºC  and 19ºC in summer. 

Therefore the seasonal increment of river level and flooding events may have 

caused limited accessibility or conditions making the cave occupation by the 

hominins temporally impossible. 

For now, these hypotheses need further detailed studies in order to be confirmed or 

rejected. Further excavations of the rest of Unit V remaining at the back of Azokh 1 

entrance may shed light on some of these points. 

The situation is slightly different with Unit II. According to the results of previous and 

current excavations. Mousterian layers in both cases were rich (in comparison to Unit 

V) in faunal and lithic remains: more than 3000 lithic and a large number (no quantities 

are given) of faunal remains in the previous assemblage, and 1034 lithics together with 

> 8000 faunal remains in the current one (see the spatial dispersion of current 

excavations in Figures 4.8 & 4.9). Information from both assemblages confirms 

reduction in the number of animal species in the Mousterian layer in comparison to Unit 

V (10 species in the previous assemblage (Huseinov 2010) and 12 macro-mammal 

species in the current assemblage (van der Made et al. in press), and a clear dominance 

of cave bear remains in both assemblages (according to the recent studies > 80% of 

faunal remains of Unit II are of Ursus spelaeus).  Of course, the moderate number of 

lithic artefacts in the current Unit II assemblage is understandable taking into account 

the area where they come from (i.e. rear of the cave) and the characteristics of this area 

(e.g. poor natural light, humidity, presence of cave bears etc.) making not only knapping 

or other activities difficult, but also life in this area of the cave in general. Taking into 
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account sediment thickness, the area of previous excavations (at the cave entrance), the 

frequency of lithic artefacts  from earlier excavations is not very high either, suggesting 

that even the better lit and drier areas of the cave were not as intensively inhabited by 

hominins as could have been expected. There may be various reasons for this:  

a) The preference of hominins to occupy the site for particular periods only (e.g. 

when the cave and its surroundings were more productive for hunting or for the 

exploitation of some resources, or periods that climatologically (e.g. 

temperature, humidity) were optimal for cave occupation, or for particular tasks 

(e.g. butchery), which do not require large tool-kits or organisation of extensive 

knapping activities at the site.  

b) The “obligation” of hominins to visit the site and to stay there for short times 

and in particular periods, given its occupation by other carnivores. During the 

formation of Unit II, conditions were apparently optimal (e.g. temperate climate, 

semi-open landscape, moderate altitude, important water and food sources for 

subsistence) for use as a residential site by hominins, which would imply a wide 

range of in-situ activities. Excavation results refute this. Results of studies of the 

faunal assemblage indicate large carnivores (cave bears in particular) were 

primarily responsible for the periodic presence of hominins at the cave, who 

were therefore “obliged” not to inhabit the same area at the same time (see 

details below). 

Both are possible scenarios for Azokh Cave and both would require the use of mobile 

tool-kits rather than organisation of intensive knapping activities at the site. However 

the results of studies lend greater weight to the second option. 

 Occupation of the cave by bears and other carnivores. The presence of bears and 

other carnivores in different units of Azokh Cave was indicated by previous and current 

researchers (Huseinov 1985, van der Made et al. in press). Moreover, according to van 

der Made and colleagues, carnivore remains are more varied in Unit V than in the other 

units of upper sedimentary sequence (see chapter 6). Cave bear (Ursus spelaeus) is the 

most represented carnivore species in Unit V and particularly in Unit II. Occupation of 

Pleistocene sediments in Eurasian caves by predatory species other than hominins (e.g. 

wolves (Canis lupus), foxes (Vulpes spp.), spotted hyenas (Crocuta crocuta) and bears 

(Ursus spp.)) is accepted (Baryshnikov 1993, Baryshnikov et al. 1996, Stiner 1999).  
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Indeed, throughout the course of human evolution there seems to be a consistent overlap 

both in use of space and in foraging strategies employed by hominins and other 

predators. It is suggested that humans and other carnivores (other than bears) tend to 

occupy areas close to cave entrances, while bears occupy more frequently the rear of 

caves for relaxed and undisturbed hibernation (Stiner 1990, 1991, 1999, Stainer et al. 

1996, 1998, Stiner 1999, Hoffecker et al. 2003). Moreover, canids and hyenids together 

with hominins are suggested as important gatherers of bones at their den or residential 

sites, while bears show quite different behaviour. In particular, different studies on 

black and brown bears show they do not normally carry food to their den-sites and they 

consume little food during hibernation. In addition, it has been demonstrated that when 

preparing for hibernation bears try to avoid the presence of food debris around their 

winter beds, as this may attract other predators who may kill hibernating bears (Ross et 

al. 1988, Hayes & Pelton 1994, Stiner 1999, Fourvel 2010, Fourvel et al. 2014). Other 

carnivores (particularly felids, hyenids, canids and also hominins) are considered as 

scavengers and consumers of bears, which die during hibernation. Moreover they are 

considered to be responsible for the remains of other animals (e.g. deer, goats, pigs, 

rhinos etc.) in bear hibernation levels. Analysis of the faunal assemblage recovered from 

the back of Azokh 1 showed some carnivore presence (e.g. hyena, wolf, fox, panther 

etc.) and different ungulates (e.g. deer, wild goat, wild boar, hoarse, rhino etc.) together 

with bear remains. However, recent taphonomic studies indicate the scarcity of tooth-

marks and other carnivore-caused damage on bear and other animal remains at Azokh 

(Marín-Monfort et al. in press). These studies also indicated the presence of some 

human activity on large mammal (other than bear) remains, although patterns of 

butchery and carcass selection are unclear, perhaps such activities were carried out in 

other areas of the cave and transported later by other animals to the rear of the cave. 

However, taphonomic studies also showed the presence of more complete and 

organised butchery on bear remains suggesting these were carried out “in-situ” at the 

rear of the cave (see more details in the UW-interpretation section).  

All this information indicates that the back of Azokh 1 (almost 40 m from the entrance) 

was clearly a bear hibernation area, which obliged hominins and other carnivores to 

undertake “careful planning” of their visits to and activities in the cave as it does not 

seem to be an attractive plan, particularly for hominins, to visit the site during periods 

when it was occupied by bears. In contrast, the cave seems to be an attractive area for 

hominins in post-bear hibernation periods when it was free of bears and safe not only 
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for temporal occupation but also for taking advantage of decayed bear remains as is 

seen in other Eurasian sites (e.g. Kudaro I and III, Treugol‟naya, Mezmaiskaya, Tsona 

in the Caucasus (Baryshnikov 1993, Hoffecker et al. 2003, Liubin 1998), Yarimburgaz 

in Anatolia (Stainer et al. 1996, 1998), Arago in Europe (Quilès 2004, Quilès et al. 

2006). 

 Fragmented operative chain with fragmented exploitation sequences of for all 

raw material types in both units. The fragmented character of the operative chain of all 

(local and non-local) raw materials is seen in the assemblages of both units. The 

absence or rare presence of natural bases, knapping debris, cores and refits, dominance 

of knapping products (e.g., whole and broken flakes, flake fragments and retouched 

flakes) in both units indicates that most of the knapping process took place elsewhere 

(e.g. perhaps close to raw material sources, or at the cave entrance) and that most 

artefacts entered the area of current excavations of Azokh 1 as ready-made end-

products. Factors such as raw material accessibility, energy costs of raw material 

transportation, patterns of site use, character of tool-kit and its function, are considered 

as playing a decisive role in the completeness of the operative chain at archaeological 

sites (Binford 1979, Geneste 1985, Kuhn 1991, 1994, Féblot-Augustins 1993). The 

availability of raw material and difficulties of transportation directly influence hominin 

decision on how and in which format (e.g. nodules or end-products) to carry stone to the 

site. It has been suggested that for the raw materials originating from distant sources, 

from where transportation of big nodules would have required much force and energy, 

“in-situ” knapping next to the raw material sources would have been preferred followed 

by transportation of ready-made tools. Moreover, continuous rejuvenation, re-shaping 

and recycling is indicated for these artefacts to make them last longer, which usually 

does not occur with artefacts made of raw materials originating from short distances 

(Genest 1985, Kuhn 1991). Accumulation of mounds of raw material nodules and their 

further in-situ exploitation is considered to be characteristic of residential sites which 

are suggested as having mainly complete operative chains (Rolland and Dibble 1990). 

However, Pleistocene hunter-gatherers also moved continuously to find new sources of 

water, food, raw material etc. Their so-called „mobile toolkits‟ (Kuhn 1994), composed 

of several well-prepared and versatile tools, were considered to be an important 

component of these territorial movements. The size and contents of mobile toolkits 

varied based on landscape, mode of transport, activities planned etc. Geneste (ibid) has 

suggested, for example, that Neanderthals travelled long distances  (> 100 km) and 
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transported of wide range of lithic artefacts, although handaxes, scrapers and large 

Levallois flakes were recognised as the favourite components  in their mobile toolkits.  

In this context, the presence of obsidian artefacts mainly as end-products in the 

assemblages of both units of Azokh, is understandable, taking into account the large 

distances between the cave and potential obsidian sources in Armenia and Nagorno 

Karabagh (> 80 km). However, the dominance of end-products in the assemblages from 

more local sources (e.g. basalt, flint) may have a surprisingly simple explanation. If the 

characteristics of the area where these artefacts were found is considered (e.g. no natural 

light, bear hibernation area) and if it is proposed that, from time to time, hominins 

entered this area of the cave to take advantage of dead bears, then it is highly unlikely 

that they would enter without ready-made tool-kits and would organise extensive 

knapping activities there. Therefore, bearing in mind the characteristics of the Unit V 

and Unit II lithic assemblages, it is logical to think that these probably formed part of 

mobile toolkits of different hominin groups, who accidentally, or because of too 

exhaustion, discarded them in this area of the cave. The recycling and reuse of 

previously discarded artefacts by new or the same group of hominins occupying the site 

after some period of time is considered to be a common practice among early hominins, 

particularly Neanderthal groups (Camilli & Ebert 1992, Amick 2007, Vaquero 2011, 

Turq et al. 2013). This may be the case for some (basalt, flint, jasper and obsidian) 

artefacts at Azokh, however, the clearly evident post-depositional alterations make 

characterisation of these artefacts slightly more difficult. 

 Limited processing of faunal remains and presence of use-wear traces on 

artefacts from Units V and II. Butchered and dismembered carcasses were found in both 

units evidenced by cut-marks, percussion marks and bone breakage. Some bear remains 

in Unit II show a complete sequence of butchering (Marín-Monfort et al. in press). This 

information is supported by the presence of use-wear traces on some lithic artefacts 

from both units which, due to different post-depositional alterations, were better 

preserved on Unit V artefacts. Of the few artefacts with use-wear, most are retouched 

tools (side-scrapers in particular) with traces indicating butchery, hideworking, and 

more rarely woodworking activities. 

 Absence of organised hearths. So far, no hearths have been found at the rear of 

the cave (in the area of current excavations), which would provide information on the 

spatial organisation or behavioural patterns (Binford 1979. 1985) of Azokh hominins 

during the period of their occupation of the cave. The presence of numerous charcoal 
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fragments and their large size has been interpreted as result of firewood introduction by 

hominins in this area.  

These arguments and the characteristics of the faunal and lithic assemblages of Units V 

and II indicate that: 

 Occupation of both units was short and seasonal, perhaps more episodic and 

isolated in Unit V, and perhaps for slightly longer periods in Unit II. As both 

assemblages represent only a marginal area at the back of the cave, it is difficult 

to speak about spatial organisation of occupation in any of the units, 

 In both units the presence of large carnivores (particularly cave bears) was an 

important factor affecting period and duration of cave occupation by hominins, 

 Characteristics of the lithic assemblages in both units indicate they were 

probably part of mobile toolkits, with some isolated evidence of in-situ knapping 

or retouching activities, 

 Based on results of the current study and taking into consideration information 

from previous excavations, it can be said that Azokh Cave was not a residential 

site, but probably a type of reference site for early hominin groups, who 

periodically visited it for short periods to obtain some necessary products of 

subsistence (e.g. food).  
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Chapter 12. Conclusions 

The lithic assemblages recovered during the current excavations of the upper 

sedimentary sequence of Azokh 1 Cave have been studied in this thesis. The available 

dating results indicate ~ 300 Kyr for the lower (Unit V) and ~ 100 Kyr for the upper 

(undisturbed) unit of this sequence (Unit II). Thus, the assemblages range from Middle 

to Late Pleistocene in age.  

The objectives of this study focused principally on four main topics: 1) mobility and 

land-use patterns of Azokh Cave inhabitants; 2) the place of Azokh Cave in the 

Southwest Asian region based on the techno-typological characteristics of its lithic 

assemblages; 3) the type of post-depositional alteration that can affect lithic artefacts in 

cave sites and Azokh Cave in particular: and 4) the nature of the Azokh Cave 

occupation, describing the type, duration and seasonality of cave occupation and its 

function. The proposed objectives allowed us to answer to most of these questions.  

In particular, the study of raw materials and raw material management strategies 

showed that: 

 Chert, flint and basalt are the most abundant rock types in the archaeological 

assemblages of Azokh. All three are locally available, although artefacts made 

of rocks from more distant sources (e.g. some types of flint and basalt, jasper, 

types of sandstone, silopal etc.) are present too (particularly in Units V and II). 

The only rock type originating from further away (> 80 km) is obsidian that is 

only slightly represented in almost all excavated units. 

 Although chert and limestone were locally the most available rock types, given 

their poor knapping quality, they never became dominant in the tool making 

processes of any unit. Instead, flint and basalt were more varied (forming many 

different raw material groups) and of much better quality, and therefore were 

often preferred for the preparation of retouched tools in all units, or for Levallois 

exploitation in Unit II. 

 The operative chain is fragmented for all local and non-local rock types and in 

all studied units. Most rocks are represented only by knapping products (i.e. 

retouched and unretouched flakes, flake fragments, broken flakes) and only the 

operative chain of some rock types (e.g. flint, basalt) in Units V and II together 

with knapping products also have some rare hammerstones, cores, knapping 
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debris and refits. This indicates that in spite of the general absence of in-situ 

exploitation some very limited knapping activities took place at the rear of the 

cave.  

 The use of a particular rock type for the exploitation or preparation of some 

particular types of tools (e.g. retouched tools, Levallois flakes) in all units and 

more so in Units V and II, did not depend as much on the local / non-local 

availability of the rocks, but rather on their quality. Most retouched flakes in all 

units and Levallois flakes in Unit II are on raw materials of good to very good 

workability. Treatment of obsidian is slightly different, as obsidian artefacts in 

all units seem to be more intensively retouched or worked indicating the value 

this rock type from distant sources had for the cave inhabitants.  

 Some locally available rocks (e.g. chert, limestone, basalt, some types of flint) 

have primary and secondary sources near the cave, in the nearby village of 

Azokh and in the Ishkhanaget River valley. Sources of other rocks from more 

distant origins are unknown and need future studies. 

At Azokh it is difficult to have a detailed image of hominin mobility and land use 

patterns because of the very limited evidence of in-situ knapping sequences. However, 

by taking into account raw material characteristics, survey results and comparison of 

both, it can be suggested that the inhabitants of Azokh in all units (but more so in Unit 

V and II) needed only to travel short distances to get good quality raw materials near  

the cave and that is what they most probably did. However, the cave inhabitants were 

also able to move longer distances to get other good quality raw materials which were 

not present near the cave environs.   

The study and techno-typological characterisation of the lithic assemblages 

recovered in the upper sedimentary sequence of Azokh showed that: 

Unit V 

1. The lithic assemblage is small composed mainly of chert, flint and basalt pieces. 

Limestone, obsidian and a few other raw materials, although present, are not as 

abundant. The operative chain of all raw materials is fragmented with a general 

absence of knapping debris, natural bases and rare cores and refits. Assemblages 

of all raw materials are composed primarily of knapping products (e.g., 

unbroken and broken flakes, retouched flakes and flake fragments).  
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2. There are two cores, one possibly discoid and one possibly Levallois.  

3. Flakes are the result primarily of unipolar longitudinal and more rarely bipolar 

orthogonal and multipolar centripetal exploitation.  A few flint flakes have some 

Levallois attributes. 

4. Retouched flakes in all raw materials are well represented, although more 

abundant in the flint assemblage. There is a tendency in flint, chert and obsidian 

to select thick, cortical blanks to retouch. But there are flat retouched flakes too. 

Typologically, side-scrapers dominate with a few denticulates, notches, points 

and abrupt scrapers. Some side-scrapers show attributes characteristic of Quina 

or Achelo-Yabrudian type side-scrapers.  

5. There is some possible evidence of recycling in the flint and basalt assemblages. 

6.  While most artefacts in all raw materials were introduced to this area of the 

cave as ready-made tools, some isolated in-situ knapping, took place in this unit. 

Techno-typologically, with the exceptions of some tools, flint, basalt and 

obsidian artefacts are generally better and more carefully worked than artefacts 

of other raw materials. 

Based on these characteristics and also on chronology, Unit V can be contextualised as 

follows: 

 By its techno-typological characteristics and chronology, the Unit V assemblage 

shares many similarities with the Acheulo-Yabrudian techno-culture of the 

Levant and particularly with its Yabrudian phase. 

 This assemblage has some features similar to the Kudaro-Acheulean techno-

culture known in the Caucasus. However, the Unit V assemblage cannot be 

placed in either the Kudarian or Acheulean phase of this techno-culture, but 

when characteristics of both phases are considered together it is possible to find 

similarities with Unit V. 

 Taking into account some techno-typological and chronological characteristics 

of the transitional Acheulean-Mousterian assemblages in Southwest Asia (the 

Levant and Caucasus in particular), the Unit V assemblage shows some 

similarities with this transitional phase. However, the techno-typological and 

chronological characteristics of the Unit V lithic assemblage suggest it is slightly 

older than the Acheulean - Mousterian transitional assemblages in Southwest 

Asia. 
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 In a wider sense, Unit V is neither typical Mode 2 Acheulean nor Mousterian. 

Chronologically it is Late Acheulean or pre-Mousterian. Techno-typologically, 

at the current stage of research, it can be described as Late Acheulean without 

large-cutting tools.  

Unit II 

1. The lithic assemblage consists of an abundance of artefacts mostly on chert, flint 

and basalt, and in smaller quantities limestone, obsidian and other rocks. 

2. Operative chains are based primarily on knapping products and more rarely 

natural bases, cores, knapping waste and debris. 

3. Natural bases are mainly basalt but include one sandstone; most have clear signs 

of use as hammerstones. 

4. There is a dominance of bifacial hierarchized cores with clear evidence of 

Levallois exploitation, and a few cores of bipolar orthogonal and opposed 

bipolar exploitation. Almost all cores are predetermined and at their final stages 

of exploitation. 

5. There is a dominance of Levallois predetermined knapping products many of 

which are elongated and some are Levallois blades. Levallois points are more 

rarely present. 

6. Among retouched artefacts, side-scrapers dominate and there is a good 

representation of denticulates and notches. Some points and end-scrapers are 

also present. 

7. Some small knapping waste and debris are represented. 

8.  These characteristics indicate that almost all artefacts entered this area of Unit II 

as ready-made tools, most of a clearly predetermined character. There may have 

been some in-situ knapping and retouching suggested by the presence of some 

knapping waste, but the total absence of refits, almost incompatibility of cores 

and knapping products by raw material, dimensions, morphologies etc. indicate 

that the main exploitation of nodules took place elsewhere, perhaps near raw 

material sources, at the entrance to the cave, or somewhere else. 

The regional contextualisation of the Unit II lithic assemblage is the following: 

 With reference to the Levant, the Azokh 1 Unit II assemblage shares similarities 

with all three variables of the Mousterian (Tabun D, Tabun C and Tabun B); 
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however, based on chronological aspects and also on some techno-typological 

peculiarities of Tabun D and B, it seems to be slightly closer to Tabun C-type 

Mousterian. 

 There are a very few similarities between the Zagros-Mousterian in the Iranian 

Plateau, the Karain Mousterian in Anatolia and the Azokh Unit II assemblage. 

However the very low Levallois index and abundance of typical Mousterian 

points in Zagros and Karain assemblages, differentiate these techno-groups from 

the Unit II assemblage. 

 Among the many Middle Palaeolithic techno-cultural variables present in the 

Caucasus, techno-typologically and chronologically the Unit II assemblage is 

clearly closer to the Kudaro-Djruchulian local techno-group, although other 

local variables also share some similarities with the Unit II lithic industry. 

 In a strictly Armenian context, the lithic assemblage of Hovq 1 (Unit II) and 

perhaps also of Bagratashen 1 (characterised as part of the Kudaro-Djruchulian 

in the Caucasus), are the closest to Unit II. 

 In the wider concept, Unit II with its dates of 184 – 100 Kyr and techno-

typological characteristics is Mode 3 Mousterian of Levallois facies. 

A functional study of Azokh lithics indicated that: 

1. Some archaeological artefacts from different units have definitively been used. 

Although the percentage of clearly used artefacts is not very high, they display 

evident use-wear traces. 

2. Use-wear traces were better preserved on Unit V lithic artefacts than on those 

from other units, although some clear evidence of use-wear deformation has 

been observed on Unit II lithics. Taking into consideration the quantitative 

difference between pieces analysed from Unit II and other units, the scarcity of 

lithic tools with deformations caused by use in Unit II is most likely to be the 

result of a higher degree of post-depositional alteration clearly affecting the 

preservation of use-wear traces. 

3. Artefacts with use-wear were mainly of good quality raw materials (e.g., flint, 

basalt, obsidian). All were knapped elsewhere and introduced to the site as 

ready-made tools.  Some raw materials were of local origin (e.g., some types of 

flint and basalt), others were non- local (e.g., flint, jasper, basalt, obsidian).  
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4. Use-wear traces were more common on flint artefacts, although not enough to 

allow inferences to be made regarding preferences by Azokh Cave hominins for 

a particular rock type for particular tasks. As post-depositional alteration of 

artefacts of other rocks (e.g., basalt, obsidian) mostly prevented the inclusion of 

these artefacts in this study, there is no solid base to assert that basalt or obsidian 

pieces were preferred less than flint pieces. Moreover, as experimental work 

indicated, basalt tools were quite effective in carrying out different activities 

(skinning and scraping) although they require a longer period of use and more 

intensive action for deformations caused by use to be well-developed and clearly 

identifiable by microscopic analysis.  

5. Small- and medium-sized artefacts were commonly used, although not to the 

extent that would indicate intentional production of these pieces for use. Large 

artefacts were less commonly used, indicating that there was no special 

preference for large pieces for functional activities (i.e. butchery, skinning, 

scraping etc.). 

6. More retouched than unretouched flakes were used, although not enough to 

suggest that retouched pieces were preferred for tasks; many unretouched flakes 

were not included in this study because of their poor state of preservation. Most 

unretouched flakes (including broken flakes and flake fragments) and the blanks 

of most retouched flakes (including broken retouched flakes and retouched flake 

fragments) with clear and possible use-wear traces were Levallois (especially 

those from Unit II) and only a few pieces were simple flakes (particularly in 

Units V and III). In all units most retouched flakes with use-wear traces 

typologically were side-scrapers, although a few denticulates, points and a bec 

with clear and possible use-wear traces were present too.  

7. The spatial distribution of artefacts with clear and possible use-wear traces 

indicates possible butchery activities carried out primarily close to the cave wall 

where the accumulation of faunal remains (particularly bear bones) was also 

high. 

8. Rounding, linear features, edge damage, and polish were the most evident 

deformation types on artefact edges. On those artefacts with clear signs of use, 

there was good evidence of orientation (e.g., parallel or perpendicular to the 

edge) and distribution (e.g., longitudinal, transversal) of the wear features, which 

was not the case for pieces with post-depositional alterations. 
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9. Characteristics of use-wear traces enabled identification of features related to 

longitudinal actions (e.g., cutting, skinning) and working of soft material (e.g., 

meat, skin), and transversal actions (e.g., scraping, whittling, etc.) and working 

of hard materials (e.g., wood). As such, an interpretation can be made that 

activities related to butchery, hide-working and, at times, wood-working were 

carried out with these artefacts. It is difficult to say if the activities were carried 

out in the area of current excavations or if the artefacts were used somewhere 

else and then introduced to the back of Azokh 1 after use. However, the presence 

of some bones with cut-marks in the area suggests that some or part of these 

activities possibly took place in this area of the cave, although conditions (e.g., 

natural light, safety) are not optimal to suggest it was a habitual or comfortable 

area for such activities to be undertaken during long periods of time. 

10. Some possible residues identified on the edges of two basalt artefacts 

compositionally coincide with organic material, in particular with bone. These 

residues may have resulted from tool use or they could have adhered to its 

surface once the piece had been discarded, although at this stage it is difficult to 

be any more specific. 

11. The possibility that some Azokh lithics (particularly those from Unit II) were 

hafted is not excluded as some pieces show deformations, which in other 

conditions (i.e., without the presence of post-depositional alterations in the 

assemblage) could have been interpreted as clear hafting traces. However, for 

the current assemblage this theory requires further study and experimentation. 

The study of post-depositional alterations of the Azokh Cave lithic assemblages, their 

origin and development in different units of the cave showed: 

Mechanical alterations 

1. Dominance of mechanical alteration, in particular, fractures, edge damage, 

rounding and sheen in all studied assemblages. Good evidence also of 

mechanical cracks and pits, and to a lesser degree polish and striations. 

2. Presence of mechanical alterations on artefacts of all raw materials but 

particularly on flint, basalt and obsidian artefacts. 

3. Presence of PDSM on the lithic artefacts of all studied units (especially Units V 

and II) but clear abundance and intensity on the Unit II artefacts.  
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These results together with the results obtained from various experiments and also from 

the study of faunal assemblages led to the conclusion that cave bears (Ursus spelaeus) 

were the most important agents of mechanical alterations of the Azokh Cave 

assemblage and trampling by bears was the reason for such a high percentage of 

fractures and other (mechanical) alterations in the Azokh faunal and lithic assemblages. 

Chemical alterations 

1. In the archaeological assemblages, basalt and limestone artefacts are most 

affected by chemical weathering. 

2. White patina and concretion with specific characteristics are the most common 

form of chemical weathering in the archaeological artefacts, manganese stains 

are also evident on some pieces. 

3. Chemical weathering is evident on the lithic artefacts of all excavated units, but 

is more developed and more evident in Unit II. 

These, together with the experimental results, indicate that within a short period of time 

fresh bat guano can produce important alteration particularly on calcium-rich rocks (e.g. 

basalt and limestone). The conclusion, therefore, is that although damp conditions of the 

area of current excavations possibly affected the formation of chemical weathering of 

the lithic artefacts, the main agent responsible for chemical alteration here is bat guano. 

Thermal alterations 

1. Thermal alteration is not a common PDSM in the Azokh Cave lithic 

assemblages; however, some samples in all units, but more so in Unit II, have 

been affected by thermal alteration.  

2. Artefacts of siliceous materials are most affected by thermal alteration. 

3. Thermal cracks, thermal patina or thermal colour changes and thermal lustre are 

the most common types of thermal alteration in the studied assemblages, 

although there is some evidence of thermal cupules. 

Based on the peculiarities of the area where these artefacts were found, and also bearing 

in mind the characteristics of the lithic assemblages, it can be concluded that thermal 

alteration of the Azokh lithic artefacts is not intentional (i.e. made for different 

technological purposes such as heat treatment in knapping activities), but occurs 

occasionally and that the appearance of thermally altered artefacts in the back of the 
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cave may be related to the effects of hominins introducing and using firewood to this 

area (probably for to have light at the rear of the cave). However, other possibilities are 

not excluded, such as the introduction of thermally altered artefacts by hominins from 

elsewhere, or trampling (by different animals, in particular bears) caused movement of 

these artefacts from other areas of the cave. 

Results of the analyses of techno-typology and function of the Azokh lithic assemblages 

together with analyses of the spatial distribution and post-depositional modification of 

lithic and faunal remains in this area of the cave, and, taking into account results of 

studies of other disciplines along with comparisons of previous and current excavation 

facilitated interpretation of the nature of cave occupation as follows: 

 The occupation of Units V and II was short in duration and seasonal in 

character, perhaps more episodic and isolated in Unit V, and a bit longer in Unit 

II. As both assemblages represent only a marginal area at the back of the cave, it 

is difficult to speak about the spatial organisation of occupation in any unit. 

 In both units the presence of large carnivores (particularly cave bears) was an 

important factor affecting the period and duration of cave occupation by 

hominins. 

 The characteristics of lithic assemblages in both units indicate they probably 

included mobile toolkits, with some isolated evidences of in-situ knapping or 

retouching activities. 

 Based on the current study results and also taking into consideration the 

information provided from previous excavations, it is possible to say that Azokh 

Cave was not a residential site, but probably a type of referential site for early 

hominin groups, who periodically visited the cave for short occupations to 

obtain necessary products of subsistence.  
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Chapter 13. Future perspectives 

Taking into account the results of this study and the wide range of possibilities the 

Azokh Cave record offers, it is clear that most subjects investigated in this study clearly 

require further research. In particular the following objectives should be followed in the 

future: 

1. To contribute to strengthen the long-term international research project in 

Nagorno Karabagh and to continue the systematic and multidisciplinary 

excavations at Azokh Cave, in order to recover the remaining archaeological 

record of the site and to better characterise the whole archaeological and 

stratigraphic sequence of the cave. For this, excavations of Azokh should be 

maintained and the remaining archaeological material of Unit II and particularly 

of Units III, IV and V recovered. 

2. To continue to survey for locations of new raw material sources, including from 

more distant areas. Future more detailed studies of archaeological and surveyed 

rock samples should be continued, including use of macro- and microscopic 

studies applied in this thesis, and also petrological standard characterisations 

(e.g. thin-section studies, X-ray diffraction). 

3. To systematically continue with the techno-typological study of Azokh lithic 

assemblages, including newly discovered lithic artefacts from all units. 

4. The results obtained from the preliminary phase of functional studies of Azokh 

Cave lithic artefacts open wider possibilities for experimenting with many 

different raw materials (e.g. basalt, obsidian, flint), in many different activities 

(e.g. butchery, scraping) and with many different materials (e.g. bone, hide, 

wood). 

5. The results of the post-depositional alteration studies of archaeological and 

experimental assemblages opened two avenues for further research that 

definitely should be followed: a) bear trampling experiment, including a larger 

number of experimental artefacts, better methods for their post-experimental 

location and longer experimental period; b) bat guano experiment extending the 

time period of the experiment. Both analogue experiments are currently on-

going and should be systematically controlled and further developed. 

6. Another important issue is to determine more confidently the place of the Azokh 

Cave assemblage in the wider context of Nagorno Karabagh. Therefore, the 
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discovery and excavations of other Pleistocene sites in Nagorno Karabagh is 

now of great importance. Azokh provides very important information about 

Pleistocene faunal, hominin and archaeological remains; however, a great part of 

it was removed previously (with no possibility to study the assemblages of those 

previous excavations), impeding a full investigation of diverse questions of 

interest. In this context, it is hoped to study other Palaeolithic sites in Nagorno 

Karabagh, which will require development of a large-scale research project of 

surveys and excavations. This will facilitate not only a better characterisation of 

different aspects (e.g. archaeological, anthropological, palaeontological etc.) of 

the Pleistocene of Nagorno Karabagh-Armenia, but it will also provide 

important insights in understanding the role of this region in the hominin techno-

typological, behavioural and occupational evolution.  

7. Continue to examine more fully the place of the Azokh Cave assemblages in the 

wider Southwest Asian context. This will help to better understand the role of 

the Caucasus in general and Nagorno Karabagh-Armenia in particular, in one of 

the most important migratory routes out of Africa and into Eurasia. 

8. Finally, based on the scientific sphere but not strictly limited to it, I intend to 

contribute to the international diffusion of the Cultural heritage of Azokh 

through publication of scientific articles, and participation in international 

conferences, workshops, lectures and public dissemination actions. Taking into 

account the scarcity of published information of previous excavations in Azokh 

and the political situation of the region this point is of some considerable 

importance.  
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ANNEX to Chapter 10. PDSM Studies 

Mechanical alteration results of archaeological artefacts 

Mechanical alteration: Rounding 

RM Rounding V % IV % III % II % I % Total % 

 

no rounding 30 90,9 1 100 45 97,83 484 82,17 4 36,36 564 82,94 

 

slight 3 9,09  --  --  --  -- 64 10,87 4 36,36 71 10,44 

Chert medium  --  --  --  --  --  -- 32 5,43 3 27,27 35 5,15 

 
high  --  --  --  -- 1 2,17 4 0,68  --  -- 5 0,74 

 
indet  --  --  --  --  --  -- 5 0,85  --  -- 5 0,74 

  Total 33 100 1 100 46 100 589 100 11 100 680 100 

 

no rounding 11 57,89 2 100 4 100 174 59,39 1 10 192 58,54 

 
slight 5 26,32  --  --  --  -- 74 25,26 5 50 84 25,61 

Flint medium 2 10,53  --  --  --  -- 33 11,26 3 30 38 11,59 

 

total rounding  --  --  --  --  --  -- 11 3,75  --  -- 11 3,35 

 

indet 1 5,26  --  --  --  -- 1 0,34 1 10 3 0,91 

  Total 19 100 2 100 4 100 293 100 10 100 328 100 

 

no rounding 11 64,71  --  -- 2 50 46 47,42 1 100 60 50 

 

slight 4 23,53  --  -- 1 25 17 17,53  --  -- 22 18,33 

Basalt medium  --  --  --  --  --  -- 12 12,37  --  -- 12 10 

 

high  --  -- 1 100  --  -- 9 9,28  --  -- 10 8,33 

 

total rounding 2 11,76  --  --  --  -- 5 5,15  --  -- 7 5,83 

 

indet  --  --  --  -- 1 25 8 8,25  --  -- 9 7,5 

  Total 17 100 1 100 4 100 97 100 1 100 120 100 

 

no rounding 2 66,67  --  --  --  -- 10 55,56  --  -- 12 52,17 

 

slight 1 33,33  --  --  --  -- 4 22,22  --  -- 5 21,74 

Limestone medium  --  --  --  --  --  -- 3 16,67 1 100 4 17,39 

 
high  --  --  --  -- 1 100 1 5,56  --  -- 2 8,7 

  Total 3 100  --   -- 1 100 18 100 1 100 23 100 

 
no rounding 1 33,33  --  --  --  -- 3 21,43  --  -- 4 21,05 

 
slight 2 66,67  --  -- 1 100 1 7,14  --  -- 4 21,05 

Obsidian medium  --  --  --  --  --  -- 6 42,86  --  -- 6 31,58 

 

high  --  --  --  --  --  -- 2 14,29 1 100 3 15,79 

 

total rounding  --  --  --  --  --  -- 2 14,29  --  -- 2 10,53 

  Total 3 100  --  -- 1 100 14 100 1 100 19 100 

 

no rounding 2 100  --  -- 3 100 11 47,83 1 100 17 58,62 

Others slight  --  --  --  --  --  -- 7 30,43  --  -- 7 24,14 

 

medium  --  --  --  --  --  -- 5 21,74  --  -- 5 17,24 

  Total 2 100  --  -- 3 100 23 100 1 100 29 100 

Table 1 – Rounding of Azokh Cave lithic artefacts of different units and of different raw 

materials ("Others" include 10 jasper, 8 sandstone, 4 chalcedony, 4 andesite, 1 agate, 1 gabbro 

and 1 silopal artefacts) 
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RM Rounded face V % IV % III % II % I % Total % 

 
dorsal 2 66,67  --  -- 1 100 63 60 6 85,71 72 62,07 

 

ventral 1 33,33  --  --  --  --  --  --  --  -- 1 0,86 

Chert both faces  --  --  --  --  --  -- 13 12,38  --  -- 13 11,21 

 

indet  --  --  --  --  --  -- 29 27,62 1 14,29 30 25,86 

  Total 3 100  --  -- 1 100 105 100 7 100 116 100 

 

dorsal 6 75  --  --  --  -- 81 68,07 7 77,78 94 69,12 

 
ventral  --  --  --  --  --  -- 4 3,36 1 11,11 5 3,68 

Flint both faces 1 12,5  --  --  --  -- 30 25,11  --  -- 31 22,79 

 

indet 1 12,5  --  --  --  -- 4 3,36 1 11,11 6 4,41 

  Total 8 100  --  --  --  -- 119 100 9 100 136 100 

 

dorsal 2 33,33  --  -- 1 50 24 47,06  --  -- 27 45 

 

ventral 1 16,67  --  --  --  --  --  --  --  -- 1 1,66 

Basalt both faces 3 50 1 100  --  -- 15 29,41  --  -- 19 31,67 

 
indet  --  --  --  -- 1 50 12 23,53  --  -- 13 21,67 

  Total 6 100 1 100 2 100 51 100  --  -- 60 100 

 
dorsal  --  --  --  --  --  -- 4 50 1 100 5 45,45 

Limestone ventral  --  --  --  -- 1 100 1 12,5  --  -- 2 18,18 

 

both faces 1 100  --  --  --  -- 3 37,5  --  -- 4 36,36 

  Total 1 100  --  -- 1 100 8 100 1 100 11 100 

 

dorsal  --  --  --  -- 1 100 4 36,36  --  -- 5 33,33 

Obsidian both faces 2 100  --  --  --  -- 5 45,45 1 100 8 53,33 

 
indet  --  --  --  --  --  -- 2 18,18  --  -- 2 13,33 

  Total 2 100  --  -- 1 100 11 100 1 100 15 100 

 
dorsal  --  --  --  --  --  -- 6 50  --  -- 6 50 

Others both faces  --  --  --  --  --  -- 5 41,67  --  -- 5 41,67 

 

indet  --  --  --  --  --  -- 1 8,33  --  -- 1 8,33 

  Total  --  --  --  --  --  -- 12 100  --  -- 12 100 

Table 2 – Rounded face of Azokh Cave lithic artefacts of different units and different raw 

materials  
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RM Rounded area V % IV % III % II % I % Total % 

 
ridges 3 100  --  -- 1 100 65 61,9 6 85,71 75 64,66 

 
edges  --  --  --  --  --  -- 1 0,95  --  -- 1 0,86 

Chert edges & ridges  --  --  --  --  --  -- 14 13,33  --  -- 14 12,07 

 

surface  --  --  --  --  --  -- 20 19,05 1 14,29 21 18,1 

 

total area  --  --  --  --  --  -- 5 4,76  --  -- 5 4,31 

  Total 3 100  --  -- 1 100 105 100 7 100 116 100 

 

ridges 4 50  --  --  --  -- 69 57,98 7 77,78 80 58,82 

Flint edges  --  --  --  --  --  -- 2 1,68 1 11,11 3 2,21 

 

edges & ridges 3 37,5  --  --  --  -- 37 31,09  --  -- 40 29,41 

 

surface  --  --  --  --  --  -- 8 6,72  --  -- 8 5,88 

 

total area  --  --  --  --  --  -- 2 1,68  --  -- 2 1,47 

 

indet 1 12,5  --  --  --  -- 1 0,84 1 11,11 3 2,21 

  Total 8 100  --  --  --  -- 119 100 9 100 136 100 

 

ridges 5 83,33  --  --  --  -- 22 43,14  --  -- 27 45 

 

edges  --  --  --  --  --  -- 3 5,88  --  -- 3 5 

Basalt edges & ridges  --  -- 1 100 1 50 11 21,57  --  -- 13 21,67 

 
total area 1 16,67  --  --  --  -- 7 13,73  --  -- 8 13,33 

 
indet  --  --  --  -- 1 50 8 15,69  --  -- 9 15 

  Total 6 100 1 100 2 100 51 100  --  -- 60 100 

 
ridges  --  --  --  -- 1 100 3 37,5 1 100 5 45,45 

Limestone edges  --  --  --  --  --  -- 1 12,5  --  -- 1 9,09 

 

edges & ridges 1 100  --  --  --  -- 4 50  --  -- 5 45,45 

  Total 1 100  --  -- 1 100 8 100 1 100 11 100 

 

ridges 2 100  --  -- 1 100 4 36,36  --  -- 7 46,67 

Obsidian edges & ridges  --  --  --  --  --  -- 4 36,36 1  -- 5 33,33 

 

surface  --  --  --  --  --  -- 2 18,18  --  -- 2 13,33 

 

total area  --  --  --  --  --  -- 1 9,09  --  -- 1 6,67 

  Total 2 100  --  -- 1 100 11 100 1 100 15 100 

 

ridges  --  --  --  --  --  -- 7 58,33  --  -- 7 58,33 

Others edges & ridges  --  --  --  --  --  -- 4 33,33  --  -- 4 33,33 

 

indet  --  --  --  --  --  -- 1 8,33  --  -- 1 8,33 

  Total  --  --  --  --  --  -- 12 100  --  -- 12 100 

Table 3 – Rounded areas of Azokh Cave lithic artefacts of different units and different raw 

materials  
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RM 

Rounding 

distribution V % IV % III % II % I % Total % 

 

compacted  --  --  --  --  --  -- 1 0,95  --  -- 1 0,86 

 
close  --  --  --  -- 1 100 12 11,43 1 14,29 14 12,07 

Chert semi-close 3 100  --  --  --  -- 80 76,19 6 85,71 89 76,72 

 
open  --  --  --  --  --  -- 7 6,67  --  -- 7 6,03 

 
indet  --  --  --  --  --  -- 5 4,76  --  -- 5 4,31 

  Total 3 100  --  -- 1 100 105 100 7 100 116 100 

 

compacted  --  --  --  --  --  -- 2 1,68  --  -- 2 1,47 

 

close  --  --  --  --  --  -- 23 19,33 1 11,11 24 17,65 

Flint semi-close 7 87,5  --  --  --  -- 87 73,11 7 77,78 101 74,26 

 

open  --  --  --  --  --  -- 6 5,04  --  -- 6 4,41 

 

indet 1 12,5  --  --  --  -- 1 0,84 1 11,11 3 2,21 

  Total 8 100  --  --  --  -- 119 100 9 100 136 100 

 
compacted  --  --  --  --  --  -- 4 7,84  --  -- 4 6,66 

 

close 2 33,33 1 100  --  -- 16 31,37  --  -- 19 31,67 

Basalt semi-close 4 66,67  --  -- 1 50 23 45,1  --  -- 28 46,67 

 

indet  --  --  --  -- 1 50 8 15,69  --  -- 9 15 

  Total 6 100 1 100 2 100 51 100  --  -- 60 100 

 

close  --  --  --  -- 1 100 1 12,5 1 100 3 27,27 

Limestone semi-close 1 100  --  --  --  -- 6 75  --  -- 7 63,64 

 
open  --  --  --  --  --  -- 1 12,5  --  -- 1 9,09 

  Total 1 100  --  -- 1 100 8 100 1 100 11 100 

 

compacted  --  --  --  --  --  -- 1 9,09  --  -- 1 6,66 

Obsidian close  --  --  --  --  --  -- 6 54,55 1 100 7 46,67 

 

semi-close 2 100  --  -- 1 100 4 36,36  --  -- 7 46,67 

  Total 2 100  --  -- 1 100 11 100 1 100 15 100 

 

close  --  --  --  --  --  -- 1 8,33  --  -- 1 8,33 

Others semi-close  --  --  --  --  --  -- 11 91,67  --  -- 11 91,67 

  Total  --  --  --  --  --  -- 12 100  --  -- 12 100 

Table 4 – Rounding distribution of Azokh Cave lithic artefacts of different units and different 

raw materials  

 

 

 

 

 

 

 



                                                                                                Annex 

615 

 

 

RM Texture V % IV % III % II % I % Total % 

 
smooth 2 66,67  --  -- 1 100 62 59,05 4 57,14 69 59,48 

Chert wavy 1 33,33  --  --  --  -- 26 24,76 1 14,29 28 24,14 

 
irregular  --  --  --  --  --  -- 12 11,43 2 28,57 14 12,07 

 

indet  --  --  --  --  --  -- 5 4,76  --  -- 5 4,31 

  Total 3 100  --  -- 1 100 105 100 7 100 116 100 

 

smooth 6 75  --  --  --  -- 94 78,99 7 77,78 107 78,67 

Flint wavy 1 12,5  --  --  --  -- 17 14,29 1 11,11 19 13,97 

 

irregular  --  --  --  --  --  -- 7 5,88  --  -- 7 5,15 

 

indet 1 12,5  --  --  --  -- 1 0,84 1 11,11 3 2,21 

  Total 8 100  --  --  --  -- 119 100 9 100 136 100 

 

smooth 5 83,33  --  -- 1 50 23 45,1  --  -- 29 48,33 

Basalt wavy 1 16,67 1 100  --  -- 9 17,65  --  -- 11 18,33 

 

irregular  --  --  --  --  --  -- 11 21,57  --  -- 11 18,33 

 

indet  --  --  --  -- 1 50 8 15,69  --  -- 9 15 

  Total 6 100 1 100 2 100 51 100  --  -- 60 100 

 

smooth 1 100  --  -- 1 100 2 25  --  -- 4 36,36 

Limestone wavy  --  --  --  --  --  -- 2 25 1 100 3 27,27 

 
irregular  --  --  --  --  --  -- 4 50  --  -- 4 36,36 

  Total 1 100  --  -- 1 100 8 100 1 100 11 100 

 
smooth 2 100  --  -- 1 100 10 90,9 1 100 14 93,33 

Obsidian wavy  --  --  --  --  --  -- 1 9,09  --  -- 1 6,67 

  Total 2 100  --  -- 1 100 11 100 1 100 15 100 

 

smooth  --  --  --  --  --  -- 9 75  --  -- 9 75 

Others wavy  --  --  --  --  --  -- 2 16,67  --  -- 2 16,67 

 
irregular  --  --  --  --  --  -- 1 8,33  --  -- 1 8,33 

  Total  --  --  --  --  --  -- 12 100  --  -- 12 100 

Table 5 – Rounding texture of Azokh Cave lithic artefacts of different units and different raw 

materials  

 

 

 

 

 

 

 

 

 

 



            Annex 

616 

 

 

 

RM Development V % IV % III % II % I % Total % 

 

s. developed 3 100  --  --  --  -- 71 67,62 4 57,14 78 67,24 

Chert developed  --  --  --  -- 1 100 28 26,67 3 42,86 32 27,59 

 

v. developed  --  --  --  --  --  -- 1 0,95  --  -- 1 0,86 

 
indet  --  --  --  --  --  -- 5 4,76  --  -- 5 4,31 

  Total 3 100  --  -- 1 100 105 100 7 100 116 100 

 
s. developed 6 75  --  --  --  -- 73 61,34 6 66,67 85 62,5 

Flint developed 1 12,5  --  --  --  -- 41 34,45 2 22,22 44 32,35 

 
v. developed  --  --  --  --  --  -- 4 3,36  --  -- 4 2,94 

 
indet 1 12,5  --  --  --  -- 1 0,84 1 11,11 3 2,21 

  Total 8 100  --  --  --  -- 119 100 9 100 136 100 

 
s. developed 4 66,67  --  -- 1 50 20 39,22  --  -- 25 41,67 

Basalt developed 1 16,67  --  --  --  -- 18 35,29  --  -- 19 31,67 

 

v. developed 1 16,67 1 100  --  -- 5 9,8  --  -- 7 11,67 

 

indet  --  --  --  -- 1 50 8 15,69  --  -- 9 15 

  Total 6 100 1 100 2 100 51 100  --  -- 60 100 

 

s. developed 1 100  --  --  --  -- 3 37,5  --  -- 4 36,36 

Limestone developed  --  --  --  --  --  -- 4 50 1 100 5 45,45 

 

v. developed  --  --  --  -- 1 100 1 12,5  --  -- 2 18,18 

  Total 1 100  --  -- 1 100 8 100 1 100 11 100 

 

s. developed 2 100  --  -- 1 100 4 36,36  --  -- 7 46,67 

Obsidian developed  --  --  --  --  --  -- 5 45,45  --  -- 5 33,33 

 

v. developed  --  --  --  --  --  -- 2 18,18 1 100 3 20 

  Total 2 100  --  -- 1 100 11 100 1 100 15 100 

 

s. developed  --  --  --  --  --  -- 8 66,67  --  -- 8 66,67 

Others developed  --  --  --  --  --  -- 4 33,33  --  -- 4 33,33 

  Total  --  --  --  --  --  -- 12 100  --  -- 12 100 

Table 6 – Rounding development of Azokh Cave lithic artefacts of different units and different 

raw materials  
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Mechanical alteration: Polish 

RM Polish V % IV % III % II % I % Total % 

 

no polish 33 100 1 100 45 97,83 578 98,13 11 100 668 98,24 

Chert slightly polished  --  --  --  -- 1 2,17 4 0,68  --  -- 5 0,74 

 

medium polished  --  --  --  --  --  -- 2 0,34  --  -- 2 0,29 

 

indet  --  --  --  --  --  -- 5 0,85  --  -- 5 0,74 

  Total 33 100 1 100 46 100 589 100 11 100 680 100 

 

no polish 18 94,74 2 100 4 100 276 94,2 9 90 309 94,21 

 

slightly polished  --  --  --  --  --  -- 4 1,37  --  -- 4 1,22 

Flint medium polished  --  --  --  --  --  -- 11 3,75  --  -- 11 3,35 

 

total polish  --  --  --  --  --  -- 1 0,34  --  -- 1 0,3 

 

indet 1 5,26  --  --  --  -- 1 0,34 1 10 3 0,91 

  Total 19 100 2 100 4 100 293 100 10 100 328 100 

 
no polish 17 100 1 100 3 75 78 80,41 1 100 100 83,33 

 

slightly polished  --  --  --  --  --  -- 3 3,09  --  -- 3 2,5 

Basalt medium polished  --  --  --  --  --  -- 3 3,09  --  -- 3 2,5 

 
total polish  --  --  --  --  --  -- 6 6,19  --  -- 6 5 

 

indet  --  --  --  -- 1 25 7 7,22  --  -- 8 6,67 

  Total 17 100 1 100 4 100 97 100 1 100 120 100 

 
no polish 3 100  --  --  --  -- 17 94,44 1 100 21 91,3 

Limestone medium polished  --  --  --  -- 1 100 1 5,56  --  -- 2 8,7 

  Total 3 100  --  -- 1 100 18 100 1 100 23 100 

 

no polish 3 100  --  -- 1 100 11 78,57  --  -- 15 78,95 

Obsidian slightly polished  --  --  --  --  --  -- 1 7,14  --  -- 1 5,26 

 

medium polished  --  --  --  --  --  -- 2 14,29 1 100 3 15,79 

  Total 3 100  --  -- 1 100 14 100 1 100 19 100 

Others no polish 2 100  --  -- 3 100 23 100 1 100 29 100 

  Total 2 100  --  -- 3 100 23 100 1 100 29 100 

Table 7 – Polish of Azokh Cave lithic artefacts of different units and different raw materials 

("Others" include 10 jasper, 8 sandstone, 4 chalcedony, 4 andesite, 1 agate, 1 gabbro and 1 

silopal artefacts) 
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RM Polished face V % III % II % I % Total % 

 

dorsal  --  -- 1 100 4 36,36  --  -- 5 41,67 

 

ventral  --  --  --  -- 1 9,09  --  -- 1 8,33 

Chert both faces  --  --  --  -- 1 9,09  --  -- 1 8,33 

 

indet  --  --  --  -- 5 45,45  --  -- 5 41,67 

  Total  --  -- 1 100 11 100  --  -- 12 100 

 
dorsal  --  --  --  -- 7 41,18  --  -- 7 36,84 

Flint both faces  --  --  --  -- 9 52,94  --  -- 9 47,37 

 

indet 1 100  --  -- 1 5,88 1 100 3 15,79 

  Total 1 100  --  -- 17 100 1 100 19 100 

 

dorsal  --  --  --  -- 3 15,79  --  -- 3 15 

 

ventral  --  --  --  --  --  --  --  --  --  -- 

Basalt both faces  --  --  --  -- 9 47,37  --  -- 9 45 

 

indet  --  -- 1 100 7 36,84  --  -- 8 40 

  Total  --  -- 1 100 19 100  --  -- 20 100 

  ventral  --  -- 1 100  --  --  --  -- 1 50 

Limestone both faces  --  --  --  -- 1 100  --  -- 1 50 

  Total  --  -- 1 100 1 100  --  -- 2 100 

 

dorsal  --  --  --  -- 1 33,33  --  -- 1 25 

Obsidian both faces  --  --  --  -- 2 66,67 1 100 3 75 

 

indet  --  --  --  --  --  --  --  --  --  -- 

  Total  --  --  --  -- 3 100  --  -- 4 100 

Table 8 – Polished face of Azokh Cave lithic artefacts of different units and different raw 

materials  
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RM Polished area V % III % II % I % Total % 

 

ridges  --  -- 1 100 2 18,18  --  -- 3 25 

 

edges  --  --  --  --  --  --  --  --  --  -- 

Chert edges & ridges  --  --  --  --  --  --  --  --  --  -- 

 
surface  --  --  --  -- 4 36,36  --  -- 4 33,33 

 

indet  --  --  --  -- 5 45,45  --  -- 5 41,67 

  Total  --  -- 1 100 11 100  --  -- 12 100 

 

ridges  --  --  --  -- 6 35,29  --  -- 6 31,58 

 
edges & ridges  --  --  --  -- 4 23,53  --  -- 4 21,05 

Flint surface  --  --  --  -- 6 35,29  --  -- 6 31,58 

 

indet 1 100  --  -- 1 5,88 1 100 3 15,79 

  Total 1 100  --  -- 17 100 1 100 19 100 

 

ridges  --  --  --  -- 1 5,26  --  -- 1 5 

 
edges & ridges  --  --  --  -- 3 15,79  --  -- 3 15 

Basalt surface  --  --  --  -- 4 21,05  --  -- 4 20 

 

total area  --  --  --  -- 4 21,05  --  -- 4 20 

 

indet  --  -- 1 100 7 36,84  --  -- 8 40 

  Total  --  -- 1 100 19 100  --  -- 20 100 

 
ridges  --  -- 1 100  --  --  --  -- 1 50 

Limestone edges  --  --  --  --  --   --  --  --  --  -- 

 

edges & ridges  --  --  --  -- 1 100  --  -- 1 50 

  Total  --  -- 1 100 1 100  --  -- 2 100 

 
edges & ridges  --  --  --  -- 2 66,67 1 100 3 75 

Obsidian total area  --  --  --  -- 1 33,33  --  -- 1 25 

  Total  --  --  --  -- 3 100 1 100 4 100 

Table 9 – Polished area of Azokh Cave lithic artefacts of different units and different raw 

materials  

RM Distribution V % III % II % I % Total % 

 

close  --  --  --  -- 1 9,09  --  -- 1 8,33 

Chert semi-close  --  -- 1 100 3 27,27  --  -- 4 33,33 

 

open  --  --  --  -- 2 18,18  --  -- 2 16,67 

 

indet  --  --  --  -- 5 45,45  --  -- 5 41,67 

  Total  --  -- 1 100 11 100  --  -- 12 100 

 

close  --  --  --  -- 6 35,29  --  -- 6 31,58 

Flint semi-close  --  --  --  -- 10 58,82  --  -- 10 52,63 

 

indet 1 100  --  -- 1 5,88 1 100 3 15,79 

  Total 1 100  --  -- 17 100 1 100 19 100 

 

close  --  --  --  -- 11 57,89  --  -- 11 55 

Basalt semi-close  --  --  --  -- 1 5,26  --  -- 1 5 

 

indet  --  -- 1 100 7 36,84  --  -- 8 40 

  Total  --  -- 1 100 19 100  --  -- 20 100 

Limestone close  --  -- 1 100 1 100  --  -- 2 100 

  Total  --   -- 1 100 1 100  --  -- 2 100 

Obsidian close  --  --  --  -- 3 100 1 100 4 100 

  Total  --  --  --  -- 3 100 1 100 4 100 

Table 10 – Polish distribution of Azokh Cave lithic artefacts of different units and different raw 

materials  
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RM Texture V % III % II % I % Total % 

 
smooth  --  -- 1 100 4 36,36  --  -- 5 41,67 

Chert wavy  --  --  --  -- 1 9,09  --  -- 1 8,33 

 

irregular  --  --  --  -- 1 9,09  --  -- 1 8,33 

 

indet  --  --  --  -- 5 45,45  --  -- 5 41,67 

  Total  --  -- 1 100 11 100  --  -- 12 100 

 
smooth  --  --  --  -- 16 94,12  --  -- 16 84,21 

Flint indet 1  --  --  -- 1 5,88 1 100 3 15,79 

  Total 1  --  --  -- 17 100 1 100 19 100 

 

smooth  --  --  --  -- 11 57,89  --  -- 11 55 

Basalt wavy  --  --  --  -- 1 5,26  --  -- 1 5 

 
indet  --  -- 1 100 7 36,84  --  -- 8 40 

  Total  --  -- 1 100 19 100  --  -- 20 100 

Limestone smooth  --  -- 1 100 1 100  --  -- 2 100 

  Total  --  -- 1 100 1 100  --  -- 2 100 

Obsidian smooth  --  --  --  -- 3 100 1 100 4 100 

  Total  --  --  --  -- 3 100 1 100 4 100 

Table 11 – Polish texture of Azokh Cave lithic artefacts of different units and different raw 

materials  

RM Development V % IV % III % II % I % Total % 

 

s. developed  --  --  --  -- 1 100 4 36,36  --  -- 5 41,67 

Chert developed  --  --  --  --  --  -- 2 18,18  --  -- 2 16,67 

 

indet  --  --  --  --  --  -- 5 45,45  --  -- 5 41,67 

  Total  --  --  --  -- 1 100 11 100  --  -- 12 100 

 

s. developed  --  --  --  --  --  -- 7 41,18  --  -- 7 36,84 

Flint developed  --  --  --  --  --  -- 9 52,94  --  -- 9 47,37 

 

indet 1 100  --  --  --  -- 1 5,88 1 100 3 15,79 

  Total 1 100  --  --  --  -- 17 100 1 100 19 100 

 
s. developed  --  --  --  --  --  -- 2 10,53  --  -- 2 10 

 

developed  --  --  --  --  --  -- 9 47,37  --  -- 9 45 

Basalt v. developed  --  --  --  --  --  -- 1 5,26  --  -- 1 5 

 
indet  --  --  --  -- 1 100 7 36,84  --  -- 8 40 

  Total  --  --  --  -- 1 100 19 100  --  -- 20 100 

Limestone developed  --  --  --  -- 1 100 1 100  --  -- 2 100 

  Total  --  --  --  -- 1 100 1 100  --  -- 2 100 

Obsidian developed  --  --  --  --  --  -- 3 100 1 100 4 100 

  Total  --  --  --  --  --  -- 3 100 1 100 4 100 

Table 12 – Degree of polish development of Azokh Cave lithic artefacts of different units and 

different raw materials  
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Mechanical alteration: Striations 

RM Striations V % IV % III % II % I % Total % 

 

absent 33 100 1 100 46 100 581 98,64 11 100 672 98,82 

Chert scarce  --  --  --  --  --  -- 2 0,34  --  -- 2 0,29 

 

common  --  --  --  --  --  -- 1 0,17  --  -- 1 0,15 

 

indet  --  --  --  --  --  -- 5 0,85  --  -- 5 0,74 

  Total 33 100 1 100 46 100 589 100 11 100 680 100 

 

absent 18 94,74 2 100 4 100 288 98,29 8 80 320 97,56 

Flint scarce  --  --  --  --  --  -- 2 0,68  --  -- 2 0,61 

 

common  --  --  --  --  --  -- 2 0,68 1 10 3 0,91 

 

indet 1 5,26  --  --  --  -- 1 0,34 1 10 3 0,91 

  Total 19 100 2 100 4 100 293 100 10 100 328 100 

 

absent 11 64,71  --  -- 3 75 53 54,64 1 100 68 56,67 

 

scarce 2 11,76  --  --  --  -- 9 9,28  --  -- 11 9,17 

Basalt common 3 17,65  --  --  --  -- 2 2,06  --  -- 5 4,17 

 
v. common  --  -- 1 100  --  -- 8 8,25  --  -- 9 7,5 

 
indet 1 5,88  --  -- 1 25 25 25,77  --  -- 27 22,5 

  Total 17 100 1 100 4 199 97 100 1 100 120 100 

 
absent 3 100  --  --  --  -- 16 88,89  --  -- 19 82,61 

 
scarce  --  --  --  -- 1 100 1 5,56  --  -- 2 8,7 

Limestone common  --  --  --  --  --  --  --  -- 1 100 1 4,34 

 

indet  --  --  --  --  --  -- 1 5,56  --  -- 1 4,34 

  Total 3 100  --  -- 1 100 18 100 1 100 23 100 

 

absent  --  --  --  --  --  -- 1 7,14  --  -- 1 5,26 

 

scarce 1 33,33  --  --  --  -- 2 14,29  --  -- 3 15,79 

Obsidian common 1 33,33  --  -- 1 100 3 21,43  --  -- 5 26,32 

 

v. common 1 33,33  --  --  --  -- 8 57,14 1 100 10 52,63 

  Total 3 100  --  -- 1 100 14 100 1 100 19 100 

 

absent 2 100  --  -- 3 100 20 86,96 1 100 26 89,66 

Others scarce  --  --  --  --  --  -- 3 13,04  --  -- 3 10,34 

  Total 2 100  --  -- 3 100 23 100 1 100 29 100 

Table 13 – Presence of striations on the lithic artefacts of Azokh Cave of different units and 

different raw materials  

 

 

 

 

 

 

 



            Annex 

622 

 

 

 

 

RM Face V % IV % III % II % I % Total % 

 

dorsal  --  --  --  --  --  -- 2 25  --  -- 2 25 

Chert ventral  --  --  --  --  --  -- 1 12,5  --  -- 1 12,5 

 

both faces  --  --  --  --  --  --  --  --  --  --  --  -- 

 

indet  --  --  --  --  --  -- 5 62,5  --  -- 5 62,5 

  Total  --  --  --  --  --  -- 8 100  --  -- 8 100 

 

dorsal  --  --  --  --  --  -- 1 20 1 50 2 25 

Flint ventral  --  --  --  --  --  -- 2 40  --  -- 2 25 

 

both faces  --  --  --  --  --  -- 1 20  --  -- 1 12,5 

 
indet 1 100  --  --  --  -- 1 20 1 50 3 37,5 

  Total 1 100  --  --  --  -- 5 100 2 100 8 100 

 
dorsal  --  --  --  --  --  -- 1 2,27  --  -- 1 1,92 

 

ventral 2 33,33  --  --  --  -- 6 13,64  --  -- 8 15,38 

Basalt both faces 3 50 1 100  --  -- 12 27,27  --  -- 16 30,77 

 

indet 1 16,67  --  -- 1 100 25 56,82  --  -- 27 51,92 

  Total 6 100 1 100 1 100 44 100  --  -- 52 100 

 

dorsal  --  --  --  --  --  -- 1 50  --  -- 1 25 

Limestone both faces  --  --  --  -- 1 100  --  -- 1 100 2 50 

 
indet  --  --  --  --  --  -- 1 50  --  -- 1 25 

  Total  --  --  --  -- 1 100 2 100 1 100 4 100 

Obsidian both faces 3 100  --  -- 1 100 13 100 1 100 18 100 

  Total 3 100  --  -- 1 100 13 100 1 100 18 100 

 
ventral  --  --  --  --  --  -- 2 66,67  --  -- 2 66,67 

Others both faces  --  --  --  --  --  -- 1 33,33  --  -- 1 33,33 

  Total  --  --  --  --  --  -- 3 100  --  -- 3 100 

Table 14 – Mechanical alteration of lithic artefacts of Azokh Cave of different units and 

different raw materials: faces with striations 
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RM Area V % IV % III % II % I % Total % 

 
left lateral  --  --  --  --  --  -- 1 12,5  --  -- 1 12,5 

Chert surface  --  --  --  --  --  -- 2 25  --  -- 2 25 

 

indet  --  --  --  --  --  -- 5 62,5  --  -- 5 62,5 

  Total  --  --  --  --  --  -- 8 100  --  -- 8 100 

 

left lateral  --  --  --  --  --  -- 1 20  --  -- 1 12,5 

 

right lateral  --  --  --  --  --  -- 1 20  --  -- 1 12,5 

Flint distal end  --  --  --  --  --  --  --  -- 1 50 1 12,5 

 

surface  --  --  --  --  --  -- 2 40  --  -- 2 25 

 

indet 1 100  --  --  --  -- 1 20 1 50 3 37,5 

  Total 1 100  --  --  --  -- 5 100 2 100 8 100 

 

left lateral  --  --  --  --  --  -- 1 2,27  --  -- 1 1,92 

 

right lateral  --  --  --  --  --  -- 1 2,27  --  -- 1 1,92 

Basalt distal end  --  --  --  --  --  -- 1 2,27  --  -- 1 1,92 

 

proximal 
end  --  --  --  --  --  -- 3 6,82  --  -- 3 5,77 

 

total surface 5 83,33 1 100  --  -- 13 29,55  --  -- 19 36,54 

 

indet 1 16,67  --  -- 1 100 25 56,82  --  -- 27 51,92 

  Total 6 100 1 100 1 100 44 100  --  -- 52 100 

 

distal end  --  --  --  --  --  -- 1 50  --  -- 1 25 

Limestone surface  --  --  --  -- 1 100  --  -- 1 100 2 50 

 

indet  --  --  --  --  --  -- 1 50  --  -- 1 25 

  Total  --  --  --  -- 1 100 2 100 1 10 4 100 

Obsidian total surface 3 100  --  -- 1 100 13 100 1 100 18 100 

  Total 3 100  --  -- 1 100 13 100 1 100 18 100 

 

distal end  --  --  --  --  --  -- 1 33,33  --  -- 1 33,33 

Others surface  --  --  --  --  --  -- 2 66,67  --  -- 2 66,67 

  Total  --  --  --  --  --  -- 3 100  --  -- 3 100 

Table 15 – Area with striations of lithic artefacts of Azokh Cave of different units and different 

raw materials 

 

 

 

 

 

 

 

 

 

 



            Annex 

624 

 

 

 

RM Orientation V % IV % III % II % I % Total % 

 

mixed  --  --  --  --  --  -- 1 12,5  --  -- 1 12,5 

 

perpendicular  --  --  --  --  --  -- 1 12,5  --  -- 1 12,5 

Chert isolated  --  --  --  --  --  -- 1 12,5  --  -- 1 12,5 

 

indet  --  --  --  --  --  -- 5 62,5  --  -- 5 62,5 

  Total  --  --  --  --  --  -- 8 100  --  -- 8 100 

 

mixed  --  --  --  --  --  -- 1 20 1 50 2 25 

 

perpendicular  --  --  --  --  --  -- 2 40  --  -- 2 25 

Flint parallel  --  --  --  --  --  -- 1 20  --  -- 1 12,5 

 

indet 1 100  --  --  --  -- 1 29 1 50 3 37,5 

  Total 1 100  --  --  --  -- 5 100 2 100 8 100 

 

mixed 4 66,66 1 100  --  -- 10 22,73  --  -- 15 28,85 

 
isolated 1 16,67  --  --  --  -- 6 13,64  --  -- 7 13,46 

Basalt perpendicular  --  --  --  --  --  -- 1 2,27  --  -- 1 1,92 

 
parallel  --  --  --  --  --  -- 1 2,27  --  -- 1 1,92 

 
oblique  --  --  --  --  --  -- 1 2,27  --  -- 1 1,92 

 

indet 1 16,67  --  -- 1 100 25 56,82  --  -- 27 51,92 

  Total 6 100 1 100 1 100 44 100  --  -- 52 100 

 

mixed  --  --  --  --  --  -- 1 50 1 100 2 50 

Limestone isolated  --  --  --  -- 1 100  --  --  --  -- 1 25 

 

indet  --  --  --  --  --  -- 1 50  --  -- 1 25 

  Total  --  --  --  -- 1 100 2 100 1 100 4 100 

 

mixed 3 100  --  -- 1 100 11 84,62 1 100 16 88,88 

Obsidian isolated  --  --  --  --  --  -- 1 7,69  --  -- 1 5,56 

 

perpendicular  --  --  --  --  --  -- 1 7,69  --  -- 1 5,56 

  Total 3 100  --  -- 1 100 13 100 1 100 18 100 

 

isolated  --  --  --  --  --  -- 2 66,67  --  -- 2 66,67 

Others perpendicular  --  --  --  --  --  -- 1 33,33  --  -- 1 33,33 

  Total  --  --  --  --  --  -- 3 100  --  -- 3 100 

Table 16 – Orientations of striations of lithic artefacts of different units and different raw 

materials 
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Mechanical alterations: pits, sheen and cracks 

RM Pits V % IV % III % II % I % Total % 

 

absent 12 36,36  --  -- 29 63,04 342 58,06 3 27,27 386 56,76 

Chert scarce 18 54,55 1 100 14 30,43 208 35,31 5 45,45 246 36,18 

 

common 3 9,09  --  -- 3 6,52 33 5,6 3 27,27 42 6,18 

 

v. common  --  --  --  --  --  -- 1 0,17  --  -- 1 0,15 

 

indet  --  --  --  --  --  -- 5 0,85  --  -- 5 0,74 

  Total 33 100 1 100 46 100 589 100 11 100 680 100 

 
absent 6 31,58  --  -- 3 75 178 60,75 5 50 192 58,54 

Flint scarce 6 31,58 1 50  --  -- 64 21,84 3 30 74 22,56 

 

common 6 31,58 1 50 1 25 47 16,04 1 10 56 17,07 

 
v. common 1 5,26  --  --  --  -- 3 1,02  --  -- 4 1,22 

 

indet  --  --  --  --  --  -- 1 0,34 1 10 2 0,61 

  Total 19 100 2 100 4 100 293 100 10 100 328 100 

 

absent 14 82,35 1 100 3 75 60 61,86  --  -- 78 65 

Basalt scarce  --  --  --  --  --  -- 1 1,03 1 100 2 1,67 

 

common 1 5,88  --  --  --  -- 3 3,09  --  -- 4 3,33 

 

indet 2 11,76  --  -- 1 25 33 34,02  --  -- 36 30 

  Total 17 100 1 100 4 100 97 100 1 100 120 100 

 
absent 2 66,67  --  --  --  -- 12 66,67 1 100 15 65,22 

Limestone scarce  --  --  --  --  --  -- 3 16,67  --  -- 3 13,04 

 

common 1 33,33  --  -- 1 100 2 11,11  --  -- 4 17,39 

 

indet  --  --  --  --  --  -- 1 5,56  --  -- 1 4,35 

  Total 3 100  --  -- 1 100 18 100 1 100 23 100 

 

absent 3 100  --  -- 1 100 13 92,86 1 100 18 94,74 

Obsidian scarce  --  --  --  --  --  -- 1 7,14  --  -- 1 5,26 

  Total 3 100  --  -- 1 100 14 100 1 100 19 100 

 
absent 1 50  --   -- 2 66,67 11 47,83 1 100 15 51,72 

Others scarce 1 50  --   --  --  -- 2 8,7  --  -- 3 10,34 

 

common  --  --  --   -- 1 33,33 9 39,13  --  -- 10 34,48 

 

v. common  --  --  --   --  --  -- 1 4,35  --  -- 1 3,45 

  Total 2 100  --  -- 3 100 23 100 1 100 29 100 

Table 17 – Presence of pits on the lithic artefacts of Azokh Cave from different units and 

different raw materials 
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RM Sheen V % IV % III % II % I % Total % 

 
absent 27 81,82  --  -- 41 89,13 424 71,99 7 63,64 499 73,38 

Chert scarce 5 15,15 1 100 4 8,7 117 19,86 3 27,27 130 19,12 

 
common 1 3,03  --  -- 1 2,17 41 6,96 1 9,09 44 6,47 

 

v. common  --  --  --  --  --  -- 2 0,34  --  -- 2 0,29 

 

indet  --  --  --  --  --  -- 5 0,85  --  -- 5 0,74 

  Total 33 100 1 100 46 100 589 100 11 100 680 100 

 

absent 9 47,37 1 50 3 75 168 57,34 3 30 184 56,1 

Flint scarce 6 31,58  --  -- 1 25 78 26,62 2 20 87 26,52 

 

common 3 15,79 1 50  --  -- 36 12,29 4 40 44 13,41 

 

v. common  --  --  --  --  --  -- 10 3,41  --  -- 10 3,05 

 

indet 1 5,26  --  --  --  -- 1 0,34 1 10 3 0,91 

  Total 19 100 2 100 4 100 293 100 10 100 328 100 

 

absent 12 70,59 1 100 3 75 44 45,36 1 100 61 50,83 

Basalt scarce 2 11,76  --  --  --  -- 11 11,34  --  -- 13 10,83 

 

common 1 5,88  --  --  --  -- 9 9,28  --  -- 10 8,33 

 
indet 2 11,76  --  -- 1 25 33 34,02  --  -- 36 30 

  Total 17 100 1 100 4 100 97 100 1 100 120 100 

 
absent 1 33,33  --  --  --  -- 9 50 1 100 11 47,83 

Limestone scarce 1 33,33  --  --  --  -- 6 33,33  --  -- 7 30,43 

 
common 1 33,33  --  -- 1 100 2 11,11  --  -- 4 17,39 

 
indet  --   --  --  --  --  -- 1 5,56  --  -- 1 4,34 

  Total 3 100  --  -- 1 100 18 100 1 100 23 100 

 

absent 3 100  --  -- 1 100 9 64,29  --  -- 13 68,42 

Obsidian scarce  --  --  --  --  --  -- 1 7,14  --  -- 1 5,26 

 

common  --  --  --  --  --  -- 4 28,57 1 100 5 26,32 

  Total 3 100  --  -- 1 100 14 100 1 100 19 100 

 

absent 1 50  --  -- 2 66,67 11 47,83 1 100 15 51,72 

Others scarce  --  --  --  --  --  -- 10 43,48  --  -- 10 34,48 

 

common 1 50  --  -- 1 33,33 2 8,7  --  -- 4 13,79 

  Total 2 100  --  -- 3 100 23 100 1 100 29 100 

Table 18 – Presence of mechanical sheen on the lithic artefacts of Azokh Cave from different 

units and different raw materials 
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RM Sheen V % IV % III % II % I % Total % 

 

absent 27 81,82  --  -- 32 69,57 313 53,14 8 72,73 380 55,88 

Chert scarce 5 15,15 1 100 11 23,91 170 28,86 3 27,27 190 27,94 

 

common 1 3,03  --  -- 2 4,35 89 15,11  --  -- 92 13,53 

 
v. common  --  --  --  -- 1 2,17 12 2,04  --  -- 13 1,91 

 
indet  --  --  --  --  --  -- 5 0,85  --  -- 5 0,74 

  Total 33 100 1 100 46 100 589 100 11 100 680 100 

 

absent 15 78,95 2 100 3 75 213 72,7 6 60 239 72,87 

Flint scarce 2 10,53  --  -- 1 25 69 23,55 3 30 75 22,87 

 

common 1 5,26  --  --  --  -- 10 3,41  --  -- 11 3,35 

 

indet 1 5,26  --  --  --  -- 1 0,34 1 10 3 0,91 

  Total 19 100 2 100 4 100 293 100 10 100 328 100 

 
absent 10 58,82  --  -- 3 75 49 50,52 1 100 63 52,5 

Basalt scarce 3 17,65 1 100  --  -- 15 15,46  --  -- 19 15,83 

 
common 2 11,76  --  --  --  -- 3 3,09  --  -- 5 4,17 

 
indet 2 11,76  --  -- 1 25 30 30,93  --  -- 33 27,5 

  Total 17 100 1 100 4 100 97 100 1 100 120 100 

 

absent 3 100  --  -- 1 100 11 61,11 1 100 16 69,57 

Limestone scarce  --  --  --  --  --  -- 6 33,33  --  -- 6 26,09 

 

indet  --  --  --  --  --  -- 1 5,56  --  -- 1 4,35 

  Total 3 100  --  -- 1 100 18 100 1 100 23 100 

 
absent 3 100  --  -- 1 100 11 78,57 1 100 16 84,21 

Obsidian scarce  --  --  --  --  --  -- 3 21,43  --  -- 3 15,79 

  Total 3 100  --  -- 1 100 14 100 1 100 19 100 

 

absent 2 100  --  -- 3 100 12 52,17 1 100 18 62,07 

Others scarce  --  --  --  --  --  -- 9 39,13  --  -- 9 31,03 

 

indet  --  --  --  --  --  -- 2 8,7  --  -- 2 6,9 

  Total 2 100  --  -- 3 100 23 100 1 100 29 100 

Table 19 – Presence of mechanical cracks on the lithic artefacts of Azokh Cave from different 

units and different raw materials 
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Mechanical alteration: edge damage 

RM Edge damage V % IV % III % II % I % Total % 

 
absent 31 93,94  --  -- 44 95,65 541 91,85 11 100 627 92,21 

Chert scarce 2 6,06 1 100 2 4,35 30 5,09  --  -- 35 5,15 

 
common  --  --  --  --  --  -- 17 2,89  --  -- 17 2,5 

 

v. common  --  --  --  --  --  -- 1 0,17  --  -- 1 0,15 

  Total 33 100 1 100 46 100 589 100 11 100 680 100 

 

absent 14 73,68  --  -- 2 50 109 37,2 1 10 126 38,41 

Flint scarce 4 21,05 2 100 2 50 89 30,38 3 30 100 30,49 

 

common 1 5,26  --  --  --  -- 80 27,3 6 60 87 26,52 

 

v. common  --  --  --  --  --  -- 15 5,12  --  -- 15 4,57 

  Total 19 100 2 100 4 100 293 100 10 100 328 100 

 

absent 10 58,82  --  -- 3 75 31 31,96 1 100 45 37,5 

 
scarce 4 23,53 1 100  --  -- 25 25,77  --  -- 30 25 

Basalt common 3 17,65  --  -- 1 25 25 25,77  --  -- 29 24,17 

 
v. common  --  --  --  --  --  -- 5 5,15  --  -- 5 4,17 

 

indet  --  --  --  --  --  -- 11 11,34  --  -- 11 9,16 

  Total 17 100 1 100 4 100 97 100 1 100 120 100 

 

absent 1 33,33  --  --  --  -- 12 66,67 1 100 14 60,87 

Limestone scarce 2 66,67  --  -- 1 100 5 27,78  --  -- 8 34,78 

 

common  --  --  --  --  --  -- 1 5,55  --  -- 1 4,35 

  Total 3 100  --  -- 1 100 18 100 1 100 23 100 

 

absent 1 33,33  --  -- 1 100 9 64,29  --  -- 11 57,89 

 

scarce  --  --  --  --  --  -- 1 7,14  --  -- 1 5,26 

Obsidian common 1 33,33  --  --  --  -- 3 21,43  --  -- 4 21,05 

 

v. common 1 33,33  --  --  --  -- 1 7,14 1 100 3 15,79 

  Total 3 100  --  -- 1 100 14 100 1 100 19 100 

 

absent 2 100  --  -- 2 66,67 10 43,48  --  -- 14 48,28 

 
scarce  --  --  --  -- 1 33,33 4 17,39  --  -- 5 17,24 

Others common  --  --  --  --  --  -- 8 34,78 1 100 9 31,03 

 
v. common  --  --  --  --  --  -- 1 4,35  --  -- 1 3,45 

  Total 2 100  --  -- 3 100 23 100 1 100 29 100 

Table 20 – Edge damage present on lithic artefacts of Azokh Cave from different units and 

different raw materials 
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RM Face V % IV % III % II % I % Total % 

 
dorsal  --  -- 1 100 2 100 24 50  --  -- 27 50,94 

Chert ventral 1 50  --  --  --  -- 10 20,83  --  -- 11 20,75 

 
both faces 1 50  --  --  --  -- 14 29,17  --  -- 15 28,3 

  Total 2 100 1 100 2 100 48 100  --  -- 53 100 

 
dorsal  --  --  --  -- 2 100 43 23,37 4 44,44 49 24,26 

Flint ventral 1 20  --  --  --  -- 27 14,67 1 11,11 29 14,36 

 

both faces 4 80 2 100  --  -- 114 61,96 4 44,44 124 61,39 

  Total 5 100 2 100 2 100 184 100 9 100 202 100 

 

dorsal 6 85,71  --  -- 1 100 10 15,15  --  -- 17 22,67 

Basalt ventral  --  --  --  --  --  -- 7 10,61  --  -- 7 9,33 

 

both faces 1 14,29 1 100  --  -- 38 57,58  --  -- 40 53,33 

 

indet  --  --  --  --  --  -- 11 16,67  --  -- 11 14,67 

  Total 7 100 1 100 1 100 66 100  --  -- 75 100 

 

dorsal 1 50  --  -- 1 100 2 33,33  --  -- 4 44,44 

Limestone ventral 1 50  --  --  --  -- 1 16,67  --  -- 2 22,22 

 

both faces  --  --  --  --  --  -- 3 50  --  -- 3 33,33 

  Total 2 100  --  -- 1 100 6 100  --  -- 9 100 

Obsidian dorsal  --  --  --  --  --  -- 2 40  --  -- 2 25 

 

both faces 2 100  --  --  --  -- 3 60 1 100 6 75 

  Total 2 100  --  --  --  -- 5 100 1 100 8 100 

 

dorsal  --  --  --  --  --  -- 3 23,08  --  -- 3 20 

Others ventral  --  --  --  --  --  -- 2 15,38  --  -- 2 13,33 

 

both faces  --  --  --  -- 1 100 8 61,54 1 100 10 66,67 

  Total  --  --  --  -- 1 100 13 100 1 100 15 100 

Table 21 – Face of lithic artefacts affected by edge damage at Azokh Cave from different units 

and different raw materials 
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RM Area V % IV % III % II % I % Total % 

 
drl  --  --  --  -- 1 50 6 12,5  --  -- 7 13,21 

 
vrl  --  --  --  --  --  -- 2 4,17  --  -- 2 3,77 

Chert dll  --  --  --  --  --  -- 10 20,83  --  -- 10 18,87 

 

vll 1 50  --  --  --  -- 4 8,33  --  -- 5 9,43 

 

dd  --  --  --  -- 1 50 4 8,33  --  -- 5 9,43 

 

various 1 50 1 100  --  -- 19 39,58  --  -- 21 39,63 

 

indet  --  --  --  --  --  -- 3 6,25  --  -- 3 5,66 

  Total 2 100 1 100 2 100 48 100  --  -- 53 100 

 

drl  --  --  --  --  --  -- 7 3,8 1 11,11 8 3,96 

 

vrl  --  --  --  --  --  -- 7 3,8  --  -- 7 3,47 

 

dll  --  --  --  --  --  -- 7 3,8 1 11,11 8 3,96 

Flint vll  --  --  --  --  --  -- 8 4,35 1 11,11 9 4,46 

 

dd  --  --  --  -- 1 50 4 2,17  --  -- 5 2,48 

 
vd  --  --  --  --  --  -- 1 0,54  --  -- 1 0,49 

 
various 5 100 2 100 1 50 150 81,52 6 66,67 164 81,19 

  Total 5 100 2 100 2 100 184 100 9 100 202 100 

 
drl  --  --  --  --  --  -- 1 1,52  --  -- 1 1,33 

 
vrl  --  --  --  --  --  -- 3 4,55  --  -- 3 4 

 
dll 1 14,29  --  --  --  -- 2 3,03  --  -- 3 4 

Basalt vll  --  --  --  --  --  -- 3 4,55  --  -- 3 4 

 

various 6 85,71 1 100 1 100 46 69,7  --  -- 54 72 

 

indet  --  --  --  --  --  -- 11 16,67  --  -- 11 14,67 

  Total 7 100 1 100 1 100 66 100  --  -- 75 100 

 

drl  --  --  --  -- 1 100  --  --  --  -- 1 11,11 

 

vrl 1 50  --  --  --  --  --  --  --  -- 1 11,11 

Limestone dll  --  --  --  --  --  -- 1 16,67  --  -- 1 11,11 

 

dd  --  --  --  --  --  -- 1 16,67  --  -- 1 11,11 

 

vd  --  --  --  --  --  -- 1 16,67  --  -- 1 11,11 

 

various 1 50  --  --  --  -- 3 50  --  -- 4 44,44 

  Total 2 100  --  -- 1 100 6 100  --  -- 9 100 

 

drl  --  --  --  --  --  -- 1 20  --  -- 1 12,5 

Obsidian various 2 100  --  --  --  -- 4 80 1 100 7 87,5 

  Total 2 100  --  --  --  -- 5 100 1 100 8 100 

 

drl  --  --  --  --  --  --  --  --  --  --  --  -- 

Others vll  --  --  --  --  --  -- 1 7,69  --  -- 1 6,67 

 
various  --  --  --  -- 1 100 12 92,31 1 100 14 93,33 

  Total  --  --  --  -- 1 100 13 100 1 100 15 100 

Table 22 – Area of lithic artefacts with edge damage at Azokh Cave from different units and 

different raw materials 

 

 

 



                                                                                                Annex 

631 

 

 

RM Distribution V % IV % III % II % I % Total % 

 

continuous  1 50  --  --  --  -- 30 62,5  --  -- 31 58,49 

Chert non-continuous 1 50 1 100 2 100 18 37,5  --  -- 22 41,51 

  Total 2 100 1 100 2 100 48 100  --  -- 53 100 

 
continuous  1 20  --  -- 1 50 129 70,11 6 66,67 137 67,82 

Flint non-continuous 4 80 2 100 1 50 55 29,89 3 33,33 65 32,18 

  Total 5 100 2 100 2 100 184 100 9 100 202 100 

 

continuous  2 28,57  --  --  --  -- 38 57,57  --  -- 40 53,33 

Basalt non-continuous 4 57,14 1 100 1 100 17 25,76  --  -- 23 30,67 

 
indet 1 14,29  --  --  --  -- 11 16,67  --  -- 12 16 

  Total 7 100 1 100 1 100 66 100  --  -- 75 100 

 

continuous  1 50  --  -- 1 100 3 50  --  -- 5 55,56 

Limestone non-continuous 1 50  --  --  --  -- 3 50  --  -- 4 44,44 

  Total 2 100  --  -- 1 100 6 100  --  -- 9 100 

Obsidian continuous  2 100  --  --  --  -- 5 100 1 100 8 100 

  Total 2 100  --  --  --  -- 5 100 1 100 8 100 

 

continuous   --  --  --  -- 1 100 11 84,62 1 100 13 86,67 

Others non-continuous  --  --  --  --  --  -- 2 15,38  --  -- 2 13,33 

  Total  --  --  --  -- 1 100 13 100 1 100 15 100 

Table 23 – Edge damage distribution on artefacts at Azokh Cave from different units and from 

different raw materials  

RM Disposition V % IV % III % II % I % Total % 

 
isolated  --  --  --  -- 2 100 14 29,17  --  -- 16 30,19 

Chert aligned 2 100 1 100  --  -- 34 70,83  --  -- 37 69,81 

  Total 2 100 1 100 2 100 48 100  --  -- 53 100 

 
isolated  --  --  --  -- 1 50 36 19,57 1 11,11 38 18,81 

Flint aligned 5 100 2 100 1 50 148 80,43 8 88,89 164 81,19 

  Total 5 100 2 100 2 100 184 100 9 100 202 100 

 

isolated 1 14,29 1 100  --  -- 12 18,18  --  -- 14 18,67 

Basalt aligned 5 71,43  --  -- 1 100 43 65,15  --  -- 49 65,33 

 

indet 1 14,29  --  --  --  -- 11 16,67  --  -- 12 16 

  Total 7 100 1 100 1 100 66 100  --  -- 75 100 

 

isolated  --  --  --  --  --  -- 1 16,67  --  -- 1 11,11 

Limestone aligned 2 100  --  -- 1 100 5 83,33  --  -- 8 88,89 

  Total 2 100  --  -- 1 100 6 100  --  -- 9 100 

 

aligned 2 100  --  --  --  -- 3 60 1 100 6 75 

Obsidian superimposed  --  --  --  --  --  -- 2 40  --  -- 2 25 

  Total 2 100  --  --  --  -- 5 100 1 100 8 100 

 

isolated  --  --  --  --  --  -- 1 7,69  --   -- 1 6,67 

Others aligned  --  --  --  -- 1 100 12 92,31 1 100 14 93,33 

  Total  --  --  --  -- 1 100 13 100 1 100 15 100 

Table 24 – Edge damage disposition on lithic artefacts at Azokh Cave from different units and  

different raw materials  
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RM Delineation V % IV % III % II % I % Total % 

 

straight 2 100 1 100  --  -- 8 16,67  --  -- 11 20,75 

Chert sinuous  --  --  --  --  --  -- 18 37,5  --  -- 18 33,96 

 

convex  --  --  --  -- 1 50 9 18,75  --  -- 10 18,87 

 
concave  --  --  --  -- 1 50 13 27,08  --  -- 14 26,42 

  Total 2 100 1 100 2 100 48 100  --  -- 53 100 

 

straight 4 80 1 50 1 50 43 23,37 2 22,22 51 25,25 

Flint sinuous 1 20  --  -- 1 50 60 32,61 3 33,33 65 32,18 

 

convex  --  -- 1 50  --  -- 30 16,3 2 22,22 33 16,34 

 
concave  --  --  --  --  --  -- 51 27,72 2 22,22 53 26,24 

  Total 5 100 2 100 2 100 184 100 9 100 202 100 

 

straight 1 14,29  --  --  --  -- 9 13,64  --  -- 10 13,33 

 
sinuous 4 57,14 1 100 1 100 22 33,33  --  -- 28 37,33 

Basalt convex  --  --  --  --  --  -- 9 13,64  --  -- 9 12 

 
concave 1 14,29  --  --  --  -- 15 22,73  --  -- 16 21,33 

 

indet 1 14,29  --  --  --  -- 11 16,67  --  -- 12 16 

  Total 7 100 1 100 1 100 66 100  --  -- 75 100 

 
straight 1 50  --  --  --  -- 1 16,67  --  -- 2 22,22 

 

sinuous 1 50  --  -- 1 100 2 33,33  --  -- 4 44,44 

Limestone convex  --  --  --  --  --  -- 2 33,33  --  -- 2 22,22 

 

concave  --  --  --  --  --  -- 1 16,67  --  -- 1 11,11 

  Total 2 100  --  -- 1 100 6 100  --  -- 9 100 

 
straight  --  --  --  --  --  -- 3 60  --  -- 3 37,5 

Obsidian sinuous 1 50  --  --  --  -- 2 40 1 100 4 50 

 

convex 1 50  --  --  --  --  --  --  --  -- 1 12,5 

  Total 2 100  --  --  --  -- 5 100 1 100 8 100 

 

straight  --  --  --  -- 1 100 4 30,77  --  -- 5 33,33 

Others sinuous  --  --  --  --  --  -- 4 30,77  --  -- 4 26,67 

 

convex  --  --  --  --  --  -- 4 30,77 1 100 5 33,33 

 

concave  --  --  --  --  --  -- 1 7,69  --  -- 1 6,67 

  Total  --  --  --  -- 1 100 13 100 1 100 15 100 

Table 25 – Edge damage delineation of lithic artefacts at Azokh Cave from different units and 

different raw materials  
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RM Morphology V % IV % III % II % I % Total % 

 

semicircular 2 100 1 100 2 100 31 64,58  --  -- 36 67,92 

Chert trapezoidal  --  --  --  --  --  -- 9 18,75  --  -- 9 16,98 

 

triangular  --  --  --  --  --  -- 3 6,25  --  -- 3 5,66 

 

half-moon  --  --  --  --  --  -- 5 10,42  --  -- 5 9,43 

  Total 2 100 1 100 2 100 48 100  --  -- 53 100 

 

semicircular 4 80 1 50 2 100 146 79,35 6 66,67 159 78,71 

Flint trapezoidal  --  -- 1 50  --  -- 7 3,8  --  -- 8 3,96 

 

half-moon 1 20  --  --  --  -- 31 16,85 3 33,33 35 17,33 

  Total 5 100 2 100 2 100 184 100 9 100 202 100 

 

semicircular 3 42,86  --  -- 1 100 36 54,55  --  -- 40 53,33 

 

half-moon 2 28,57  --  --  --  -- 14 21,21  --  -- 16 21,33 

Basalt trapezoidal 1 14,29 1 100  --  -- 3 4,55  --  -- 5 6,67 

 
triangular  --  --  --  --  --  -- 1 1,52  --  -- 1 1,33 

 
irregular  --  --  --  --  --  -- 1 1,52  --  -- 1 1,33 

 
indet 1 14,29  --  --  --  -- 11 16,67  --  -- 12 16 

  Total 7 100 1 100 1 100 66 100  --  -- 75 100 

 
semicircular 1 50  --  --  --  -- 6 100  --  -- 7 77,78 

Limestone half-moon  --  --  --  -- 1 100  --  --  --  -- 1 11,11 

 

trapezoidal 1 50  --  --  --  --  --  --  --  -- 1 11,11 

  Total 2 100  --  -- 1 100 6 100  --  -- 9 100 

 

semicircular 1 50  --  --  --  -- 4 80 1 100 6 75 

Obsidian half-moon 1 50  --  --  --  -- 1 20  --  -- 2 25 

  Total 2 100  --  --  --  -- 5 100 1 100 8 100 

 

semicircular  --  --  --  --  --  -- 8 61,54  --  -- 8 53,33 

Others half-moon  --  --  --  -- 1 100 2 15,38 1 100 4 26,67 

 

trapezoidal  --  --  --  --  --  -- 3 23,08  --  -- 3 20 

  Total  --  --  --  -- 1 100 13 100 1 100 15 100 

Table 26 – Edge damage morphology of lithic artefacts at Azokh Cave from different units and 

different raw materials 
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RM Termination V % IV % III % II % I % Total % 

 

reflected 2 100 1 100 2 100 33 68,75   --  -- 38 71,7 

Chert transverse  --  --  --  --  --  -- 12 25   --  -- 12 22,64 

 
sharp  --  --  --  --  --  -- 3 6,25   --  -- 3 5,66 

  Total 2 100 1 100 2 100 48 100  --  -- 53 100 

 

reflected 5 100 1 50 2 100 177 96,2 9 100 194 96,04 

Flint transverse  --  -- 1 50  --  -- 7 3,8  --  -- 8 3,96 

  Total 5 100 2 100 2 100 184 100 9 100 202 100 

 
reflected 5 71,43  --  -- 1 100 46 69,7  --  -- 52 69,33 

 

transverse 1 14,29 1 100  --  -- 8 12,12  --  -- 10 13,33 

Basalt sharp  --  --  --  --  --  -- 1 1,52  --  -- 1 1,33 

 

indet 1 14,29  --  --  --  -- 11 16,67  --  -- 12 16 

  Total 7 100 1 100 1 100 66 100  --  -- 75 100 

 
reflected 1 50  --  -- 1 100 6 100  --  -- 8 88,89 

Limestone transverse 1 50  --  --  --  --  --  --  --  -- 1 11,11 

  Total 2 100  --  -- 1 100 6 100  --  -- 9 100 

Obsidian reflected 2 100  --  --  --  -- 5 100 1 100 8 100 

  Total 2 100  --  --  --  -- 5 100 1 100 8 100 

 
reflected  --  --  --  -- 1 100 10 76,92 1 100 12 80 

Others transverse  --  --  --  --  --  -- 3 23,08  --  -- 3 20 

  Total  --  --  --  -- 1 100 13 100 1 100 15 100 

Table 27– Termination of edge damage of lithic artefacts at Azokh Cave from different units 

and different raw materials 
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Mechanical alteration: Fractures 

RM Fracture V % IV % III % II % I % Total % 

 

no fracture 2 6,06 1 100 2 4,35 7 1,19  --  -- 12 1,76 

 
transversal distal 1 3,03  --  -- 4 8,7 7 1,19  --  -- 12 1,76 

Chert transversal proximal 2 6,06  --  --  --  -- 40 6,79 1 9,09 43 6,32 

 

long. right lat.  --  --  --  --  --  -- 4 0,68 1 9,09 5 0,74 

 
long. left lat.  --  --  --  -- 1 2,17 4 0,68  --  -- 5 0,74 

 

various 28 84,85  --  -- 39 84,78 527 89,47 9 81,82 603 88,68 

  Total 33 100 1 100 46 100 589 100 11 100 680 100 

 
no fracture 8 42,11  --  -- 3 75 73 24,91 3 30 87 26,52 

 

transversal distal 1 5,26  --  --  --  -- 64 21,84  --  -- 65 19,82 

Flint transversal proximal 2 10,53 1 50  --  -- 37 12,63  --  -- 40 12,2 

 
long. right lat.  --  --  --  -- 1 25 7 2,39 1 10 9 2,74 

 

long. left lat.  --  --  --  --  --  -- 10 3,41  --  -- 10 3,05 

 

various 8 42,11 1 50  --  -- 102 34,81 6 60 117 35,67 

  Total 19 100 2 100 4 100 293 100 10 100 328 100 

 
no fracture 5 29,41 1 100 2 50 41 42,27 1 100 50 41,67 

 

transversal distal 2 11,76  --  --  --  -- 20 20,62  --  -- 22 18,33 

Basalt transversal proximal 2 11,76  --  --  --  -- 10 10,31  --  -- 12 10 

 
long. right lat. 2 11,76  --  --  --  -- 3 3,09  --  -- 5 4,17 

 

long. left lat. 2 11,76  --  --  --  -- 7 7,22  --  -- 9 7,5 

 

various 4 23,53  --  -- 2 50 16 16,49  --  -- 22 18,33 

  Total 17 100 1 100 4 100 97 100 1 100 120 100 

 

no fracture 1 33,33  --  --  --  -- 3 16,67  --  -- 4 17,39 

Limestone transversal distal 1 33,33  --  -- 1 100 3 16,67  --  -- 5 21,74 

 
various 1 33,33  --  --  --  -- 12 66,67 1 100 14 60,87 

  Total 3 100  --  -- 1 100 18 100 1 100 23 100 

 

no fracture  --  --  --  --  --  -- 4 28,57 1 100 5 26,32 

 

transversal proximal  --  --  --  -- 1 100 1 7,14  --  -- 2 10,53 

Obsidian long. left lat. 1 33,33  --  --  --  --  --  --  --  -- 1 5,26 

 

various 2 66,67  --  --  --  -- 9 64,29  --  -- 11 57,89 

  Total 3 100  --  -- 1 100 14 100 1 100 19 100 

 
no fracture  --  --  --  --  --  -- 5 21,74  --   -- 5 17,24 

 

transversal distal  --  --  --  --  --  -- 6 26,09  --   -- 6 20,69 

Others transversal proximal  --  --  --  -- 1 33,33 2 8,7  --   -- 3 10,34 

 
long. right lat.  --  --  --  --  --  -- 1 4,35  --   -- 1 3,45 

 

various 2 100  --  -- 2 66,67 9 39,13 1 100 14 48,28 

  Total 2 100  --  -- 3 100 23 100 1 100 29 100 

Table 28 - Fractures of lithic artefacts at Azokh from different units and different raw materials 
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RM Delineation V % IV % III % II % I % Total % 

 

straight 3 9,68  --  -- 8 18,18 58 9,97 2 18,18 71 10,63 

 

sinuous 8 25,81  --  -- 12 27,27 41 7,04 3 27,27 64 9,58 

Chert concave 5 16,13  --  -- 3 6,82 23 3,95  --  -- 31 4,64 

 

convex  --  --  --  -- 3 6,82 5 0,86  --  -- 8 1,2 

 

combination 15 48,39  --  -- 18 40,91 455 78,18 6 54,55 494 73,95 

  Total 31 100  --  -- 44 100 582 100 11 100 668 100 

 
straight 2 18,18  --   --  --  -- 69 31,36 2 28,57 73 30,29 

 
sinuous 2 18,18 1 50  --  -- 48 21,82 2 28,57 53 21,99 

Flint concave 2 18,18 1 50  --  -- 40 18,18  --  -- 43 17,84 

 

convex  --  --  --  --  --  -- 5 2,27  --  -- 5 2,07 

 
combination 5 45,45  --  -- 1 100 58 26,36 3 42,86 67 27,8 

  Total 11 100 2 100 1 100 220 100 7 100 241 100 

 

straight 2 16,67  --  --  --  -- 18 32,14  --  -- 20 28,57 

 

sinuous 7 58,33  --  --  --  -- 13 23,21  --  -- 20 28,57 

Basalt concave 2 16,67  --  -- 1 50 16 28,57  --  -- 19 27,14 

 

combination 1 8,33  --  -- 1 50 9 16,07  --  -- 11 15,71 

  Total 12 100  --  -- 2 100 56 100  --  -- 70 100 

 
straight  --  --  --  -- 1 100 5 33,33  --  -- 6 31,58 

 

sinuous 1 50  --  --  --  -- 3 20  --  -- 4 21,05 

Limestone concave  --  --  --  --  --  -- 4 26,67  --  -- 4 21,05 

 

combination 1 50  --  --  --  -- 3 20 1 100 5 26,32 

  Total 2 100  --  -- 1 100 15 100 1 100 19 100 

 

concave 1 33,33  --  --  --  -- 2 20  --  -- 3 21,43 

 

sinuous 1 33,33  --  --  --  -- 2 20  --  -- 3 21,43 

Obsidian straight  --  --  --  -- 1 100 1 10  --  -- 2 14,29 

 
combination 1 33,33  --  --  --  -- 5 50  --  -- 6 42,86 

  Total 3 100  --  -- 1 100 10 100  --  -- 14 100 

 

sinuous  --  --  --  -- 1 33,33 5 33,33  --  -- 6 25 

 
straight  --  --  --  -- 2 66,67 2 5,56 1 100 5 20,83 

Others concave  --  --  --  --  --  -- 2 11,11  --  -- 2 8,33 

 

convex  --  --  --  --  --  -- 1 5,56  --  -- 1 4,17 

 

combination 2 100  --  --  --  -- 8 44,44  --  -- 10 41,67 

  Total 2 100  --  -- 3 100 18 100 1 100 24 100 

Table 29 – Fracture delineation of lithic artefacts at Azokh from different units and different 

raw materials  
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Chemical alteration or archaeological artefacts 

RM 

Chemical 

weathering V % IV % III % II % I % Total % 

 

no 

weathering 7 21,21 1 100 40 86,96 390 66,21 5 45,45 443 65,15 

 

slight 15 45,45  --  -- 5 10,87 125 21,22 2 18,18 147 21,62 

Chert medium 11 33,33  --  -- 1 2,17 63 10,7 2 18,18 77 11,32 

 

total  --  --  --  --  --  -- 11 1,87 2 18,18 13 1,91 

  Total 33 100 1 100 46 100 589 100 11 100 680 100 

 

no 

weathering 3 15,79 2 100 4 100 142 48,46 3 30 154 46,95 

 

slight 13 68,42  --  --  --  -- 135 46,08 4 40 152 46,34 

Flint medium 3 15,79  --  --  --  -- 14 4,78 2 20 19 5,79 

 

total  --  --  --  --  --  -- 2 0,68 1 10 3 0,91 

  Total 19 100 2 100 4 100 293 100 10 100 328 100 

 

no 

weathering 1 5,88  --  --  --  -- 7 7,22 1 100 9 7,5 

 

slight 7 41,18  --  -- 1 25 35 36,08  --  -- 43 35,83 

Basalt medium 3 17,65 1 100 1 25 12 12,37  --  -- 17 14,17 

 

total 6 35,29  --  -- 2 50 43 44,33  --  -- 51 42,5 

  Total 17 100 1 100 4 100 97 100 1 100 120 100 

 

no 

weathering  --  --  --  --  --  -- 8 44,44  --  -- 8 34,78 

 

slight 1 33,33  --  --  --  -- 5 27,78  --  -- 6 26,09 

Limestone medium 2 66,67  --  -- 1 100 2 11,11  --  -- 5 21,74 

 

total  --  --  --  --  --  -- 3 16,67 1 100 4 17,39 

  Total 3 100  --  -- 1 100 18 100 1 100 23 100 

 

no 

weathering 3 100  --  -- 1 100 12 85,71 1 100 17 89,47 

Obsidian slight  --  --  --  --  --  -- 2 14,29  --  -- 2 10,53 

  Total 3 100  --  -- 1 100 14 100 1 100 19 100 

 

no 

weathering 2 100  --  -- 2 66,67 10 43,48 1 100 15 51,72 

Others slight  --  --  --  -- 1 33,33 12 52,17  --  -- 13 44,83 

 

medium  --  --  --  --  --  -- 1 4,35  --  -- 1 3,45 

  Total 2 100  --  -- 3 100 23 100 1 100 29 100 

Table 30 – Presence of chemical weathering in the lithic assemblages of different units of 

Azokh Cave 
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RM Face V % IV % III % II % I % Total % 

 

dorsal  --  --  --  -- 1 16,67 12 6,03  --  -- 13 5,49 

 

ventral 1 3,85  --  --  --  -- 5 2,51  --  -- 6 2,53 

Chert both faces 25 96,15  --  -- 5 83,33 182 91,46 6 100 218 91,98 

  Total 26 100  --  -- 6 100 199 100 6 100 237 100 

 
dorsal 1 6,25  --  --  --  -- 23 15,23  --  -- 24 13,79 

 
ventral  --  --  --  --  --  -- 6 3,97  --  -- 6 3,45 

Flint both faces 15 93,75  --  --  --  -- 118 78,15 7 100 140 80,46 

 
indet  --  --  --  --  --  -- 4 2,65  --  -- 4 2,3 

  Total 16 100  --  --  --  -- 151 100 7 100 174 100 

 

dorsal 1 5,88  --  --  --  --  --  --  --  -- 1 0,89 

Basalt both faces 16 94,12 1 100 4 100 90 100  --  -- 111 99,11 

  Total 17 100 1 100 4 100 90 100  --  -- 112 100 

Limestone both faces 3 100  --  -- 1 100 10 100 1 100 15 100 

  Total 3 100  --  -- 1 100 10 100 1 100 15 100 

Obsidian both faces  --  --  --  --  --  -- 2 100  --  -- 2 100 

  Total  --  --  --  --  --  -- 2 100  --  -- 2 100 

 

dorsal  --  --  --  --  --  -- 1 7,69  --  -- 1 7,14 

Others both faces  --  --  --  -- 1 100 12 92,31  --  -- 13 92,86 

  Total  --  --  --  -- 1 100 13 100  --  -- 14 100 

Table 31 – Face of artefact affected by chemical alteration in different units of Azokh Cave 
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RM Patina V % IV % III % II % I % Total % 

 

no patina 15 45,45  --  -- 37 80,43 320 54,33 5 45,45 377 55,44 

Chert partial patina 14 42,42 1 100 5 10,87 149 25,3 2 18,18 171 25,14 

 

medium patina 4 12,12  --  -- 4 8,7 77 13,07 2 18,18 87 12,79 

 

total patina  --  --  --  --  --  -- 43 7,3 2 18,18 45 6,62 

  Total 33 100 1 100 46 100 589 100 11 100 680 100 

 
no patina 10 52,63 2 100 2 50 223 76,11 7 70 244 74,39 

 

partial patina 8 42,11  --  -- 1 25 55 18,77  --  -- 64 19,51 

Flint medium patina 1 5,26  --  --  --  -- 6 2,05 2 20 9 2,74 

 
total patina  --  --  --  -- 1 25 9 3,07 1 10 11 3,35 

  Total 19 100 2 100 4 100 293 100 10 100 328 100 

 

no patina 1 5,88  --  --  --  -- 13 13,4 1 100 15 12,5 

 
partial patina 7 41,18  --  -- 1 25 30 30,93  --  -- 38 31,67 

Basalt medium patina 5 29,41  --  -- 1 25 12 12,37  --  -- 18 15 

 

total patina 4 23,53 1 100 2 50 42 43,3  --  -- 49 40,83 

  Total 17 100 1 100 4 100 97 100 1 100 120 100 

 
no patina 1 33,33  --  --  --  -- 9 50  --  -- 10 43,49 

Limestone partial patina 1 33,33  --  --  --  -- 3 16,67  --  -- 4 17,39 

 

medium patina 1 33,33  --  --  --  -- 2 11,11  --  -- 3 13,04 

 
total patina  --  --  --  -- 1 100 4 22,22 1 100 6 26,09 

  Total 3 100  --  -- 1 100 18 100 1 100 23 100 

 

no patina 3 100  --  -- 1 100 11 78,57 1 100 16 84,21 

Obsidian partial patina  --  --  --  --  --  -- 2 14,29  --  -- 2 10,53 

 

total patina  --  --  --  --  --  -- 1 7,14  --  -- 1 5,26 

  Total 3 100  --  -- 1 100 14 100 1 100 19 100 

 

no patina 2 100  --  -- 1 33,33 14 60,87 1 100 18 62,07 

Others partial patina  --  --  --  -- 2 66,67 6 26,09  --  -- 8 27,59 

 

medium patina  --  --  --  --  --  -- 2 8,69 

  

2 6,9 

 

total patina  --  --  --  --  --  -- 1 4,34  --  -- 1 3,44 

  Total 2 100  --  -- 3 100 23 100 1 100 29 100 

Table 32 – Presence of patina on lithic artefacts of different raw materials and from different 

units of Azokh Cave 
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RM Patina colour V % IV % III % II % I % Total % 

 
N9 White 8 38,1  --  -- 2 22,22 120 44,61 4 66,67 134 43,79 

 
5Y 8/1 Yellowish grey 3 14,29  --  -- 1 11,11 35 13,01 1 16,67 40 13,07 

 

10YR 5/4 Moderate 

yellowish brown 3 14,29  --  -- 3 33,33 34 12,64  --  -- 40 13,07 

Chert 5YR 4/1 Brownish grey  --  --  --  --  --  -- 24 8,92 1 16,67 25 8,17 

 
N7 Light grey  --  --  --  --  --  -- 21 7,81  --  -- 21 6,86 

 
N1 Black  --  --  --  --  --  -- 18 6,69  --  -- 18 5,88 

 
5Y 6/1 Light olive grey 4 19,05 1 100 2 22,22 9 3,35  --  -- 16 5,23 

 

 

N2 Greyish black & 5YR 

6/1 Light brownish grey 3 14,29  --  -- 1 11,11 8 2,97  --  -- 12 3,92 

  Total 21 100 1 100 9 100 269 100 6 100 306 100 

 
N9 White 2 22,22  --  -- 1 50 48 68,57  --  -- 51 60,71 

 

 

10YR 5/4 Moderate 

yellowish brown 5 55,56  --  --  --  -- 6 8,57 1 33,33 12 14,29 

Flint 5Y 8/1 Yellowish grey  --  --  --  --  --  -- 8 11,43 1 33,33 9 10,71 

 

5Y 6/1 Light olive grey 2 22,22  --  --  --  -- 4 5,71 1 33,33 7 8,33 

 

 

N2 Greyish black & 5YR 
6/1 Light brownish grey  --  --  --  -- 1 50 4 5,71  --  -- 5 5,95 

  Total 9 100  --  -- 2 100 70 100 3 100 84 100 

 

N9 White 2 12,5  --  -- 1 25 25 29,76  --  -- 28 26,67 

 

5GY 6/1 Greenish grey 6 37,5 1 100  --  -- 15 17,86  --  -- 22 20,95 

Basalt 5Y 8/1 Yellowish grey 8 50  --  -- 2 50 9 10,71  --  -- 19 18,1 

 

 

10YR 5/4 Moderate 

yellowish brown & 5Y 4/1 

Olive grey 

 -- 

 

 -- 

 

 -- 

 

 -- 

 

 -- 

 

 -- 

 

13 

 

15,48 

 

 -- 

 

 -- 

 

13 

 

12,38 

 

 
5Y 4/1 Olive grey  --  --  --  --  --  -- 12 14,29  --  -- 12 11,43 

 

 

10YR 5/4 Moderate 

yellowish brown  --  --  --  -- 1 25 10 11,9  --  -- 11 10,48 

  Total 16 100 1 100 4 100 84 100  --  -- 105 100 

 
N9 White  --  --  --  --  --  -- 4 44,44  --  -- 4 30,77 

 
5Y 8/1 Yellowish grey 1 50  --  --  --  -- 3 33,33  --  -- 4 30,77 

Limestone 

10YR 5/4 Moderate 

yellowish brown 1 50  --  -- 1 100  --  -- 1 100 3 23,08 

 

5Y 4/1 Olive grey  --  --  --  --  --  -- 1 11,11  --  -- 1 7,69 

 

N2 Greyish black  --  --  --  --  --  -- 1 11,11  --  -- 1 7,69 

  Total 2 100  --  -- 1 100 9 100 1 100 13 100 

 

10YR 5/4 Moderate 

yellowish brown  --  --  --  --  --  -- 2 66,67  --  -- 2 66,67 

Obsidian 5Y 8/1 Yellowish grey  --  --  --  --  --  -- 1 33,33  --  -- 1 33,33 

  Total  --  --  --  --  --  -- 3 100  --  -- 3 100 

 

N9 White  --  --  --  -- 2 100 6 66,67  --  -- 8 72,72 

Others 5Y 8/1 Yellowish grey  --  --  --  --  --  -- 1 11,11  --  -- 1 9,09 

 

N2 Greyish black  --  --  --  --  --  -- 1 11,11  --  -- 1 9,09 

 

5Y 4/1 Olive grey  --  --  --  --  --  -- 1 11,11  --  -- 1 9,09 

  Total  --  --  --  -- 2 100 9 100  --  -- 11 100 

Table 33 – Patina colour of lithic artefacts at Azokh Cave from different units and different raw materials  
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RM Concretion (%) V % IV % III % II % I % Total % 

 

no concretion 2 6,06 1 100 42 91,3 400 67,91 6 54,55 451 66,32 

 

<50 21 63,64  --  -- 3 6,52 169 28,69 2 18,18 195 28,68 

Chert >50 10 30,3  --  -- 1 2,17 17 2,89 3 27,27 31 4,56 

 
total concretion  --  --  --  --  --  -- 3 0,51  --  -- 3 0,44 

  Total 33 100 1 100 46 100 589 100 11 100 680 100 

 

no concretion 4 21,05 2 100 4 100 165 56,31 2 20 177 53,96 

Flint <50 14 73,68  --  --  --  -- 124 42,32 6 60 144 43,9 

 
>50 1 5,26  --  --  --  -- 4 1,37 2 20 7 2,13 

  Total 19 100 2 100 4 100 293 100 10 100 328 100 

 

no concretion 6 35,29 1 100 1 25 25 25,77 1 100 34 28,33 

 

<50 10 58,82  --  -- 3 75 48 49,48  --   -- 61 50,83 

Basalt >50 1 5,88  --  --  --  -- 23 23,71  --   -- 24 20 

 
total concretion  --  --  --  --  --  -- 1 1,03  --   -- 1 0,83 

  Total 17 100 1 100 4 100 97 100 1 100 120 100 

 

no concretion  --  --  --  -- 1 100 9 50  --  -- 10 43,48 

Limestone <50 1 33,33  --  --  --  -- 9 50 1 100 11 47,83 

 

>50 2 66,67  --  --  --  --  --  --  --  -- 2 8,7 

  Total 3 100  --  -- 1 100 18 100 1 100 23 100 

 

no concretion 3 100  --  -- 1 100 13 92,86 1 100 18 94,74 

Obsidian <50  --  --  --  --  --  -- 1 7,14  --  -- 1 5,26 

  Total 3 100  --  -- 1 100 14 100 1 100 19 100 

 
no concretion 2 100  --  -- 3 100 10 43,48 1 100 16 55,17 

Others <50  --  --  --  --  --  -- 13 56,52  --  -- 13 44,83 

  Total 2 100  --  -- 3 100 23 100 1 100 29 100 

Table 34 – Presence of concretion on the lithic artefacts at Azokh Cave from different units and 

different raw materials 

RM Manganese (%) V % IV % III % II % I % Total % 

 

no 32 96,97 1 100 44 95,65 569 96,6 11 100 657 96,62 

Chert <50 1 3,03  --  -- 2 4,35 19 3,23  --  -- 22 3,24 

 

>50  --  --  --  --  --  -- 1 0,17  --  -- 1 0,15 

  Total 33 100 1 100 46 100 589 100 11 100 680 100 

 
no 18 94,74 2 100 4 100 282 96,25 10 100 316 96,34 

Flint <50 1 5,26  --  --  --  -- 11 3,75  --  -- 12 3,66 

  Total 19 100 2 100 4 100 293 100 10 100 328 100 

 

no 16 94,12 1 100 2 50 90 92,78 1 100 110 91,67 

Basalt <50  --  --  --  -- 2 50 7 7,22  --  -- 9 7,5 

 

>50 1 5,88  --  --  --  --  --  --  --  -- 1 0,83 

  Total 17 100 1 100 4 100 97 100 1 100 120 100 

 
no 3 100  --  -- 1 100 17 94,44 1 100 22 95,65 

Limestone <50  --  --  --  --  --  -- 1 5,56  --  -- 1 4,36 

  Total 3 100  --  -- 1 100 18 100 1 100 23 100 

Obsidian no 3 100  --  -- 1 100 14 100 1 100 19 100 

  Total 3 100  --  -- 1 100 14 100 1 100 19 100 

 

no 2 100  --  -- 3 100 21 91,3 1 100 27 93,1 

Others <50  --  --  --  --  --  -- 2 8,7  --  -- 2 6,9 

  Total 2 100  --  -- 3 100 23 100 1 100 29 100 

Table 35 – Presence of manganese on lithic artefacts at Azokh Cave from different units and 

different raw materials  
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Thermal alteration 

Thermal alteration of archaeological artefacts 

RM Thermal couple V % IV % III % II % I % Total % 

 

absent 33 100 1 100 46 100 578 98,13 11 100 669 98,38 

Chert scarce  --  --  --  --  --  -- 4 0,68  --  -- 4 0,59 

 
common  --  --  --  --  --  -- 2 0,34  --  -- 2 0,29 

 

indet  --  --  --  --  --  -- 5 0,85  --  -- 5 0,74 

  Total 33 100 1 100 46 100 589 100 11 100 680 100 

 
absent 19 100 2 100 4 100 270 92,15 10 100 305 92,99 

Flint scarce  --  --  --  --  --  -- 20 6,83  --  -- 20 6,1 

 

common  --  --  --  --  --  -- 3 1,02  --  -- 3 0,91 

  Total 19 100 2 100 4 100 293 100 10 100 328 100 

 
absent 16 94,12 1 100 4 100 83 85,57 1 100 105 87,5 

Basalt scarce 1 5,88  --  --  --  --  --  --  --  -- 1 0,83 

 

common  --  --  --  --  --  -- 1 1,03  --  -- 1 0,83 

 
indet  --  --  --  --  --  -- 13 13,4  --  -- 13 10,83 

  Total 17 100 1 100 4 100 97 100 1 100 120 100 

 

absent 2 66,67  --  -- 1 100 18 100 1 100 22 95,65 

Limestone scarce 1 33,33  --  --  --  --  --  --  --  -- 1 4,35 

  Total 3 100  --  -- 1 100 18 100 1 100 23 100 

Obsidian absent 3 100  --  -- 1 100 14 100 1 100 19 100 

  Total 3 100  --  -- 1 100 14 100 1 100 19 100 

Others absent 2 100  --  -- 3 100 23 100 1 100 29 100 

  Total 2 100  --  -- 3 100 23 100 1 100 29 100 

Table 36 - Presence of thermal cupules on lithic artefacts at Azokh Cave from different units 

and different raw materials  
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RM Thermal cracks V % IV % III % II % I % Total % 

 

absent 33 100 1 100 44 95,65 552 93,72 10 90,91 640 94,12 

Chert scarce  --  --  --  --  --  -- 13 2,21  --  -- 13 1,91 

 

common  --  --  --  -- 1 2,17 16 2,72 1 9,09 18 2,65 

 

v. common  --  --  --  -- 1 2,17 3 0,51  --  -- 4 0,59 

 

indet  --  --  --  --  --  -- 5 0,85  --  -- 5 0,74 

  Total 33 100 1 100 46 100 589 100 11 100 680 100 

 

absent 17 89,47 1 50 4 100 269 91,81 9 90 300 91,46 

Flint scarce 1 5,26  --  --  --  -- 10 3,41 1 10 12 3,66 

 

common 1 5,26 1 50  --  -- 11 3,75  --  -- 13 3,96 

 
v. common  --  --  --  --  --  -- 3 1,02  --  -- 3 0,91 

  Total 19 100 2 100 4 100 293 100 10 100 328 100 

 
absent 16 94,12 1 100 4 100 83 85,57 1 100 105 87,5 

Basalt scarce 1 5,88  --  --  --  --  --  --  --  -- 1 0,83 

 
common  --  --  --  --  --  -- 1 1,03  --  -- 1 0,83 

 
indet  --  --  --  --  --  -- 13 13,4  --  -- 13 10,83 

  Total 17 100 1 100 4 100 97 100 1 100 120 100 

 
absent 3 100  --  -- 1 100 16 88,89 1 100 21 91,3 

Limestone scarce  --  --  --  --  --  -- 1 5,56  --  -- 1 4,35 

 

common  --  --  --  --  --  -- 1 5,56  --  -- 1 4,35 

  Total 3 100  --  -- 1 100 18 100 1 100 23 100 

Obsidian absent 3 100  --  -- 1 100 14 88,89 1 100 19 100 

  Total 3 100  --  -- 1 100 14 100 1 100 19 100 

 

absent 1 50  --  -- 2 66,67 22 95,65 1 100 26 89,66 

Others scarce 1 50  --  --  --  --  --  --  --  -- 1 3,45 

 

common  --  --  --  -- 1 33,33 1 4,35  --  -- 2 6,9 

  Total 2 100  --  -- 3 100 23 100 1 100 29 100 

Table 37 - Presence of thermal cracks on lithic artefacts at Azokh Cave from different units and 

different raw materials  
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RM Colour changes V % IV % III % II % I % Total % 

 

no 33 100 1 100 44 95,65 543 92,19 10 90,91 631 92,79 

Chert slight  --  --  --  --  --  -- 8 1,36  --  -- 8 1,18 

 

medium  --  --  --  -- 2 4,35 18 3,06 1 9,09 21 3,09 

 
total  --  --  --  --  --  -- 15 2,55  --  -- 15 2,21 

 
indet  --  --  --  --  --  -- 5 0,85  --  -- 5 0,74 

  Total 33 100 1 100 46 100 589 100 11 100 680 100 

 

no 17 89,47 2 100 3 75 278 94,88 9 90 309 94,21 

 

slight 2 10,53  --  --  --  -- 8 2,73  --  -- 10 3,05 

Flint medium  --  --  --  --  --  --  --  -- 1 10 1 0,3 

 
total  --  --  --  -- 1 25 7 2,39  --  -- 8 2,44 

  Total 19 100 2 100 4 100 293 100 10 100 328 100 

 

no 16 94,12 1 100 4 100 83 85,57 1 100 105 87,5 

 

slight 1 5,88  --  --  --  --  --  --  --  -- 1 0,83 

Basalt medium  --  --  --  --  --  -- 1 1,03  --  -- 1 0,83 

 
indet  --  --  --  --  --  -- 13 13,4  --  -- 13 10,83 

  Total 17 100 1 100 4 100 97 100 1 100 120 100 

 

no 3 100  --  -- 1 100 16 88,89 1 100 21 91,3 

Limestone medium  --  --  --  --  --  -- 1 5,56  --  -- 1 4,35 

 
total  --  --  --  --  --  -- 1 5,56  --  -- 1 4,35 

  Total 3 100  --  -- 1 100 18 100 1 100 23 100 

Obsidian no 3 100  --  -- 1 100 14 100 1 100 19 100 

  Total 3 100  --  -- 1 100 14 100 1 100 19 100 

 
no 2 100  --  -- 3 100 22 95,65 1 100 28 96,55 

Others total  --  --  --  --  --  -- 1 4,35  --  -- 1 3,45 

  Total 2 100  --  -- 3 100 23 100 1 100 29 100 

Table 38 - Presence of thermal colour change on lithic artefacts at Azokh Cave from different 

units and different raw materials  
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RM Colour  V % IV % III % II % I % Total % 

 
N2 Greyish black  --  --  --  -- 1 50 16 34,78  --  -- 17 34,69 

 

N4 Medium dark grey  --  --  --  --  --  -- 8 17,39  --  -- 8 16,33 

 

 

10YR 6/6 Dark yellowish 
orange  --  --  --  -- 1 50 4 8,7 1 100 6 12,24 

Chert N1 Black  --  --  --  --  --  -- 5 10,87  --  -- 5 10,2 

 

5YR 4/4 Moderate brown  --  --  --  --  --  -- 5 10,87  --  -- 5 10,2 

 

N9 White  --  --  --  --  --  -- 3 6,52  --  -- 3 6,12 

 
indet  --  --  --  --  --  -- 5 10,87  --  -- 5 10,2 

  Total  --  --  --  -- 2 100 46 100 1 100 49 100 

 

10YR 6/6 Dark yellowish 

orange 1 50  --  --  --  -- 6 40  --  -- 7 36,84 

 

N2 Greyish black  --  --  --  -- 1 100 3 20  --  -- 4 21,05 

Flint N4 Medium dark grey 1 50  --  --  --  -- 2 13,33 1 100 4 21,05 

 
5YR 4/4 Moderate brown  --  --  --  --  --  -- 3 20  --  -- 3 15,79 

 

N9 White  --  --  --  --  --  -- 1 6,67  --  -- 1 5,26 

  Total 2 100  --  -- 1 100 15 100 1 100 19 100 

 

N2 Greyish black  --  --  --  --  --  -- 1 7,14  --  -- 1 6,67 

Basalt 5YR 4/4 Moderate brown 1 100  --  --  --  --  --  --  --  -- 1 6,67 

 

indet  --  --  --  --  --  -- 13 92,86  --  -- 13 86,66 

  Total 1 100  --  --  --  -- 14 100  --  -- 15 100 

 
N2 Greyish black  --  --  --  --  --  -- 1 50  --  -- 1 50 

Limestone N4 Medium dark grey  --  --  --  --  --  -- 1 50  --  -- 1 50 

  Total  --  --  --  --  --  -- 2 100  --  -- 2 100 

Others N2 Greyish black  --  --  --  --  --  -- 1 100  --  -- 1 100 

  Total  --  --  --  --  --  -- 1 100  --  -- 1 100 

Table 39 – Colour of thermal patina of lithic artefacts from different units and different raw 

materials 

RM 

Colour 

distribution V % IV % III % II % I % Total % 

 

plain  --  --  --  -- 2 100 25 54,35 1 100 28 57,14 

 
irregular  --  --  --  --  --  -- 15 32,61  --  -- 15 30,61 

Chert banded  --  --  --  --  --  -- 1 2,17  --  -- 1 2,04 

 
indet  --  --  --  --  --  -- 5 10,87  --  -- 5 10,2 

  Total  --  --  --  -- 2 100 46 100 1 100 49 100 

 

irregular 1 50  --  --  --  -- 9 60 1 100 11 57,89 

Flint plain 1 50  --  -- 1 100 5 33,33  --  -- 7 36,84 

 
dotted  --  --  --  --  --  -- 1 6,67  --  -- 1 5,26 

  Total 2 100  --  -- 1 100 15 100 1 100 19 100 

 

plain 1 100  --  --  --  --  --  --  --  -- 1 6,67 

Basalt irregular  --  --  --  --  --  -- 1 7,14  --  -- 1 6,67 

 
indet  --  --  --  --  --  -- 13 92,86  --  -- 13 86,66 

  Total 1 100  --  --  --  -- 14 100  --  -- 15 100 

 

plain  --  --  --  --  --  -- 1 50  --  -- 1 50 

Limestone banded  --  --  --  --  --  -- 1 50  --  -- 1 50 

  Total  --  --  --  --  --  -- 2 100  --  -- 2 100 

Others plain  --  --  --  --  --  -- 1 100  --  -- 1 100 

  Total  --  --  --  --  --  -- 1 100  --  -- 1 100 

Table 40 – Thermal colour distribution on lithic artefacts at Azokh Cave from different units 

and different raw materials 
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RM 

Thermal 

lustre V % IV % III % II % I % Total % 

 

absent 33 100 1 100 44 95,65 553 93,89 10 90,91 641 94,26 

 
scarce  --  --  --  -- 1 2,17 15 2,55 1 9,09 17 2,5 

Chert common  --  --  --  -- 1 2,17 14 2,38  --  -- 15 2,21 

 

v. 

common  --  --  --  --  --  -- 2 0,34  --  -- 2 0,29 

 
indet  --  --  --  --  --  -- 5 0,85  --  -- 5 0,74 

  Total 33 100 1 100 46 100 589 100 11 100 680 100 

 
absent 17 89,47 1 50 4 100 257 87,71 9 90 288 87,8 

Flint scarce 1 5,26  --  --  --  -- 12 4,1  --  -- 13 3,96 

 

common 1 5,26 1 50  --  -- 15 5,12 1 10 18 5,49 

 

v. 

common  --  --  --  --  --  -- 9 3,07  --  -- 9 2,74 

  Total 19 100 2 100 4 100 293 100 10 100 328 100 

 

absent 17 100 1 100 4 100 84 86,6 1 100 107 89,17 

Basalt 

v. 

common  --  --  --  --  --  -- 1 1,03  --  -- 1 0,83 

 
indet  --  --  --  --  --  -- 12 12,37  --  -- 12 10 

  Total 17 100 1 100 4 100 97 100 1 100 120 100 

 

absent 3 100  --  -- 1 100 16 88,89 1 100 21 91,3 

Limestone scarce  --  --  --  --  --  -- 1 5,56  --  -- 1 4,35 

 

common  --  --  --  --  --  -- 1 5,56  --  -- 1 4,35 

  Total 3 100  --  -- 1 100 18 100 1 100 23 100 

Obsidian absent 3 100  --  -- 1 100 14 100 1 100 19 100 

  Total 3 100  --  -- 1 100 14 100 1 100 19 100 

 
absent 1 50  --  -- 2 66,67 22 95,65 1 100 26 89,66 

Others scarce  --  --  --  --  --  -- 1 4,35  --  -- 1 3,45 

 

common 1 50  --  -- 1 33,33  --  --  --  -- 2 6,9 

  Total 2 100  --  -- 3 100 23 100 1 100 29 100 

Table 41 – Presence of thermal lustre on lithic artefacts at Azokh Cave from different units and 

different raw materials   
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RM Type of lustre V % IV % III % II % I % Total % 

 

greasy  --  --  --  -- 2 100 21 58,33 1 100 24 61,54 

 
waxy  --  --  --  --  --  -- 9 25  --  -- 9 23,08 

Chert silky  --  --  --  --  --  -- 1 2,78  --  -- 1 2,56 

 

indet  --  --  --  --  --  -- 5 13,89  --  -- 5 12,82 

  Total  --  --  --  -- 2 100 36 100 1 100 39 100 

 
greasy  --  --  --  --  --  -- 19 52,78 1 100 20 50 

 
pearly 1 50  --  --  --  -- 11 30,56  --  -- 12 30 

Flint waxy 1 50 1 100  --  -- 3 8,33  --  -- 5 12,5 

 

silky  --  --  --  --  --  -- 3 8,33  --  -- 3 7,5 

  Total 2 100 1 100  --  -- 36 100 1 100 40 100 

Basalt pearly  --  --  --  --  --  -- 1 7,69  --  -- 1 7,69 

 

indet  --  --  --  --  --  -- 12 92,31  --  -- 12 92,31 

  Total  --  --  --  --  --  -- 13 100  --  -- 13 100 

Limestone greasy  --  --  --  --  --  -- 2 100  --  -- 2 100 

  Total  --  --  --  --  --  -- 2 100  --  -- 2 100 

 
pearly 1 100  --  -- 1 100  --  --  --  -- 2 66,67 

Others greasy  --  --  --  --  --  -- 1 100  --  -- 1 33,33 

  Total 1 100  --  -- 1 100 1 100  --  -- 3 100 

Table 42 – Type of thermal lustre of lithic artefacts at Azokh Cave from different units and 

different raw materials  
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rectangle shows the most used and most altered portion of the edge, and the dashed line 

above the edge after time 2 indicates changes in the edge in comparison with time 0........ 
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Figure 9.6 – Microscopic study of Ishbas1-MC1 used edge (ventral face) seen under the 

SEM at x15 and x50 magnifications. The rectangle on the edge indicates the portion of 

the edge used most often and the arrow indicates the exact point shown in this image: 

(a1 – a3) the same portion of the edge unused (a1), after 20 minutes (a2) and after 50 

minutes (a3) of use and at x15 magnification; b1 – b3 show the same portion of the edge 

under higher (x50) magnification at time 0 (b1 - unused), after time 1 (b2 – 20 minutes 

of use) and time 2 (b3 – 50 minutes of use); c & d are examples of widespread use-wear 

traces on the edge after 50 minutes of use with evidence of abrasion and oriented 

striations seen under the SEM at x250 and x1000 magnifications respectively.................. 
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Figure 9.7 - Microscopic study of Ishbas1-HS1 used edge (ventral face) seen under the 

SEM; circle indicates the most used portion of the edge and the arrow shows the exact 

point at which these images were taken: (a1 – a3) the same portion of the unused edge 

(a1), after 20 minutes (a2) and after 50 minutes (a3) of use at x100 magnification; (b1 – 

b3) the same portion of the unused edge (b1), after 20 minutes (b2) and after 50 minutes 

(b3) of use at x500 magnification; (c1 – c3) the same portion of the unused edge (c1), 

after 20 minutes (c2) and after 50 minutes (c3) of use at x1000 magnification; (d1 – d2) 

a detail of use-wear traces after 20 minutes (d1) and after 50 minutes (d2) of use at 

x2000 magnification............................................................................................................. 
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Figure 9.8 – Spatial distribution (horizontal) of artefacts included in the functional 

study. Blue symbols indicate artefacts with clear and possible use-wear traces, red 

indicate artefacts with PDSM and the green indicate artefacts without any wear 
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Figure 9.9 – Microscopic (SEM) images of lithic tools with clear use-wear traces 

resulting from working soft animal material: a (E40-7-unV-2003) & b (H41-10-unV-

2009) - Rounding, abrasion, compression and linear features on the edges of retouched 

flint flakes from Unit V; c (E52-79-unII-2011) - Rounding, smooth and deep polish, 

plastic deformation and linear features on the edges of a retouched flint flake from Unit 

II; d (F42-3-unV-2003) - Rounding, edge damage and some linear features on the edges 
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of an obsidian retouched flake; e (I49-32-unII-2010) -  Rounding, polish and edge 

damage on the edge of a basalt retouched flake. The used portions of the edges are 

highlighted by dashed-lines and the area shown in the microscopic images by an 
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Figure 9.10 – Microscopic (SEM) images of lithic tools with clear use-wear traces 

resulting from working hard plant material: a (I42-42-unV-2009) – Rounding, very 

smooth polish, and some linear features on the edges of a retouched flint flake from Unit 

V; c (I48-39-unII-2011) – Rounding, very smooth polish, plastic deformation and edge 

damage on the edges of retouched flint flake from Unit II. The microscopic image of 

edge damage shown in the section c (below) is a combination of various microscopic 

micrographs of the same edge made at x200 magnification. The used portions of the 

edges are highlighted by dash-lines and the area shown in the microscopic images by 
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Figure 9.11 – Microscopic (SEM) images of lithic tools with possible use-wear traces: a 

(C50-9-unII-2008) – rounding, polish and plastic deformation on the edge of an 

unretouched (Levallois) flake from Unit II resulting probably from butchery; b (G51-32-

unII-2011) & c (H49-25-unII-2010) – mixed evidence of PDSM and UW (rounding, 

polish, linear features and plastic deformation) on  the edges of retouched (b) 

unretouched (c) flint flakes from Unit II; d (E47-13-unII-2009) – Rounding, polish, and 

edge damage of indeterminate origin on the edge of a retouched flint flake from Unit II. 

Possible used areas of the edges are highlighted by dashed-lines and the area shown in 

the microscopic images by an arrow.................................................................................... 
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Figure 9.12 – Possible bone residues on the edges (highlighted by red rectangle and 

arrow) of retouched basalt flakes from Unit V (a) and Unit II (b): a) microscopic images 

of residues seen on the edge of a side-scraper (G39-1-unV-2002) from Unit V under 

OLM (top line) and under LFD and BSD detectors of the SEM (second line). The 

chemical composition map (EDX) is of the images highlighted by red rectangle; b) 

microscopic images of residues seen on the edges of a side-scraper (C46-41-unII-2008) 

from Unit II under BSD and LFD detectors of the SEM. The chemical composition 

results are presented below. In both cases there is clear presence of calcium and 
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Figure 9.16 – Chemical compositional analysis (SEM-EDX) of black residues on the 
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