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Lithic networks are to be regarded as socio-techno-
logical interactions or bilateral influences that can
be documented by particular chainé opératoires in
lithic tool production and utilization. These were
established by specific socio-technological behav-
iour of the community, evolved through every-day
life production. Continuous repetition and gestures
intool production leads to a common outline of the
products, including artefacts of waste. Also attrib-
utes of consumption and discard are shaped by the
communal habitus. In this sense, we can speak of
technological styles which are directly related with
and constituted by the producing community. There-
fore,technological styles can beregarded as being
established by the social entity. Any supplementary
change of either technological attributes or of the
standardized production and consumption scheme
can be defined as innovative impulses which are
eitherinternal or come from “outside”. It obviously
remains problematic to identify the “core area”
of such developments, but it is “easier” to trace
such changesin the technological habits: different
technological attributes converge to new ideas and
were distributed by different modes of socio-tech-
nological transfer into other regions/or networks.

The most dominant lithic traditions during the
Neolithic Period In the Zagros are the microlithic
industries of the Epipalaeolithic late Zarzian and
Neolithic Mlefatian (and partly the Nemrikian).
These are technologically constituted by pressure
flaking that produces microblades/bladelets
and leaves so-called “bullet cores” which are
microlithic cores, exhausted until these show a
very distinctive shape of a bullet. This microlithic
tradition considerably differs from the naviforme
large blade core industry of the PPN world of the
Western fertile crescent, not only in the size but also
inregard to the flaking method. The naviforme core
industry produced large blades by direct hammer
technique (Fig. 1). For the Southern Caucasus, the
so-called Trialetian! was regarded as a contempo-
rary lithic complex which spread from the greater
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Transcaucasia region including Hallan Cemi in
SE-Anatolia alongthe Southern Caspian seashore to
the (fairly younger) Dzheitunian in the Turkmenian
Kopet Dag area (Fig. 2).2 These technological com-
plexes were defined by a distinctive composition of
directorfossils ortool types that share a distinctive
primary industry (e.g. micro blades versus large
blades) or tool types (e.g. “geometrics”; “asym-
metric points”). However, one must admit that the
director fossils assemble unspecified blade tools
and cannot generally be regarded as technologically
parameters, as will be discussed furtheron. In addi-
tion, the basic references forthe definition of these
so-called technological complexes broadly differ
in our study area. The best-documented region in
concern of Epipalaeolithic and Neolithic inventories
is the Iranian Zagros and adjacent areas including
Khuzestan and the Fars Province in the course of
the developing “bullet core technology”. In con-
trast, the Trialetian complex is defined by approxi-
mately ten find spots in SE-Anatolia, Georgia, and
North-East Iran which cover a data range from the
ninth millennium until 6000 BC. This picture leads
to methodical difficulties in a technological and
chronological view, primarily caused by the quite
different level of documentation and contextual
assignments. Another critical point is the very
different handling of the documentation of lithic
inventories from site to site. Often, only major ele-
ments of an inventory are accessible, such as agen-
eralized description of raw materials (that remain
very suggestive when material groups are directly
related to the described inventory but not set into
the wider region), type lists or tool group counts;
or even the original amount of lithic artefacts is
not presented in the statistical analyses. Further
to consideris the conceptual confusion about what
exactly is meant by results in an impairment of the

1 Aurenche et al. 2004; Aurenche/Kozlowski 2005; Kozlowski
1996.
2 Gebel/Kozlowski 1994.
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socio-cultural significance of lithic assemblages.
This is at best to demonstrate by phrases such
as “lithic complexes”, lithic “tradition”, or “lithic
industry”, which are mostly based on a generalized
classification of single types or tool kits and their
distribution patterns.

To shorten this introduction: a lithic network can
generally be described by the following three
major aspects: 1) The circulation of specific raw
materials such as the obsidian trade network, by
2) social groups that shared basic-technologies of
production and consumption or 3) the circulation
of tool types with distinctive technological attrib-
utes that reflect the same production process and
application range(s). On the other hand, a lithic
network can comprise different modes of production
and function. This means that any aspect of the
lithic chaine opératoire should be considered as
generated by distinctive patterns of subsistence
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Schematic map of
microlithic bullet
core industry and the
naviforme large core
industry of the Early
Neolithic (Thomalsky)
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and social organisation. However, not all aspects
of possible interaction are necessarily involved, but
only few attributes that can tellus about the degree
of linkage between the interacting networks or in
other words, techno-social entities.

No clearframework exists for objective distinctions
of lithic networks so far. In the area under study, the
major debate concerninglithic industries is dealing
with the identification of cultural-technological
complexes in the greater Zagros area, the Levante
and Southern Caucasus, the latter possibly linked
via the Southern Caspian Coast to Turkmenistan
(see below). This debate is obviously undercut by
the very different state of research and publication.
Only a window-like insight can be given for lithic
inventories in SE-Anatolia, while the determination
of lithic industries in the South Caucasus does not
rely on systematic excavations. Hence, the paper
addressesthe following majoraspects: The charac-
terisation oftool-manufactureinthe Western Zagros
and adjacentareas, particularly Iran, in comparison

to the lithic industries of the Southern Caucasus
is outlined and discussed within the methodical
framework of the definition of socio-technological
habitus in lithic industries. The resulting sche-
mata — ortechnological styles — can be determined
as socio-technological interactions or networks.

Technological parameters or how to
describe lithic networks

Since many and complexirregularities in lithic doc-
umentation and analysis do exist, what can we say
about their value of comparability? Additionally to
considerare the wide range of technological param-
eters and social aspects of stone tool manufacture
and utilization. The concept of the lithic chaine
opératoire itself provides an excellent equipment
forthe differentiation of “lithic tradition” and “lithic
industry”.3

3 Thomalsky 2012, 5-8.

Fig. 3.

Schematic description
of technological styles
and technological
grammar (Thomalsky
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Table 1.

The lithic chaine opéra-
toire with correspond-
ing steps in socio-tech-
nological choice.

Stages of the lithic
chaine opératoire

Activities

Social and technological aspects of work
organization

raw material procurement

selection of raw material (properties)

from core / nodule

Extraction testing and collecting nodules transport system
. material block/ core preparation variability in flaking methods
Reduction L e . . .
initial stage of bifacial tool production place of activity
bifacial flaking variability of flaking methods
Production 3 tool blank production (flakes and blades) | intensity of core exploitation

place of activity

4 tool finishing

degree of “flaking effort”
place of activity

Transformation 5 re-sharpening, repairing

tool consumption: using, modifying,

secondary utilization/ recycling

tool kit (functional diversity)
degree of utilization (curation)

6 disposal, final refuse
post-depositional processes

place of tool disposal
contextual features (refuse pits)

To develop the chaine opératoire of a lithic inven-
tory, the systematic study of the technological
attributes of a lithic inventory or selected artefact
groups — up to the single object — is necessary
(Tab. 1). Significant parameters are the selection
of the tool blank (blade, flake or any other debris
category) and the furthertool modification (shaping
of working-edges, etc.) in respect of differences in
tool-manufacture. A single technological gesture
can differ from anotherthough leading to the same
tool form. This aspect becomes clearer if we are
discussing raw material usage, since the selection
depends on external parameters. Moreover, the pro-
cessing of material pieces, core orblank, leadstoa
sequence of irreversible physical modifications and
in consequence guides the knapper’s decision. The
resultant sum of technological attributes defines
the technological grammar of a tool.# Distinctive
attributes can be described by the distinguished
flaking technology — flake versus blade and suc-
ceeding modification in form of segmentation or
edge retouch patterns. For example, a sickle ele-
ment can be manufactured either from a blade or
from a flake, and both can be modified into similar
shape by furtherretouching. That means, the same
result can be produced by different technologies,
flaking strategies and tool finishing (= surface and
edge retouches). The choice of the distinguished
tool production steps can be here described as
“technological grammar”. Aregularand permanent
repetition of this specific production cycle can
be then identified as a technological style of the
specific workshop and/or social group (see below;
and Fig. 3).

4 Thomalsky 2012, 41.

Chaine opératoire

To start with a “lithic terminology”, there are sev-
eral levels of socio-technological parameters to
consider. While the term lithic tradition comprises
a specific core reduction technique, which leaves
distinctive core shapes and blanks, the term lithic
industry describes the predominating blank pro-
duction that was used for furthertool manufacture.
Whether this is a flake based orblade based indus-
try, both often comprise a distinctive core/reduction
technology that was chosen in the preceding step
of the lithic chaine opératoire. In fact, the larger
amount of a complete lithic inventory should mainly
be composed on chipping debris which includes
core preparation, flakes and even splinters of cores.
Also, the place of production and place of consump-
tion can differin space and time. Nevertheless, the
remainder artefacts in context help to understand
how a community was producing, distributing, and
handling tools. Particularly tools — or on a more
comprehensive level, the archaeological artefact -
are the result of a distinctive series of technolog-
ical gestures which comprise the exploration of
resources, the modification of raw material into a
tool (by a possible specifictechnological grammar),
the utilization of tools. The complete chaine opéra-
toire from theinitial steps, raw material acquisition,
production and final discard of an artefact, reflects
thetechno-economical behaviourofa social unit. In
otherwords, every single human-produced artefact
is to be regarded as a technological object, with a
distinctive object biography. Its specific manufac-
turing process as well as its utilization is equivalent
to a cultural marker. This constitutes an excellent
indicatorfortechnologicalinnovations, transferand
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modifications. Such incidents take place within a
networkwhichis primarily defined as a social organ-
isation structurally differed in its degree of linkages
between the (individual) agents.> Consequently, a
network can basically be defined as an open com-
munication structure of diverse agents of any kind,
whether they are single artefacts or objects (lithic
tools), individuals or a group of humans.

In this sense, a lithic network describes a techno-
logical habitus, achieved by a commonly evolved
socio-technological history, altered to common
knowledge and accomplishedin anindirectimplicit
way. The single member of that community or net-
workis not necessarily able to perform the complete
chaine opératoire, but is rather accustomed to it.
Such a broad regional study, as is presented in this
paper, consequently experiences a large range of
technological parameters of lithic tool production
and variability. On the other hand, the close look
onto the individual character of a single lithic
inventory and — finally- to the individual elements
of a tool — the “tool anatomy” can provide useful
information about the generated technological
habitus of a community. This approach can thus
achieve a comprehensive picture of tool produc-
tion-and-utilizing communities though single
inventories remain fragmentary or incomplete,
aside from the investigation by more generalized
statistical analyses.

Technological style

One can assume that a collective technological
knowledge and thus a pool of technological possi-
bilities existed at any time in prehistory. However,
it is not only the decision of the lithic knapper -
whether expert or not — what kind of method of
tool-manufacture is selected. The result of this
process of decision-making and selections can
be called a technological style of a social unit.b It
reflects a distinctive gesture of artefact modifica-
tion that comprises technological choices which
are caused by the reductive character of stone-tool
manufacture and by the social habitus thatis estab-
lished over a longer period. Both factors come as
one institutionalized lithic tradition (or “technolog-
ical complex” after Aurenche’, as they provide the
dimension in which technological innovations are
proceeded and transferred through social network-
ing. The social network linked to this is reflected

5 SeeThomalsky 2012, 11, 53-54 for the definition and discus-
sion of “socio-technological networks”.

6 Thomalsky 2012, 34-37.

7 Aurenche et al. 2004.

by a distinctive character of a tool-manufacture
and thus “technological style” can be visualized in
various distribution and diffusion patterns.

Technological grammar

Assuming, a large range of technological parame-
ters of lithic tool production is subordinated to the
technological habitus ofa community; which results
in the experienced replicating of tool types. To
develop a comprehensive framework that focuses
onthetechnological habitus of tool production and
its social context, respectively the lithic network, it
isnecessarytowiden the archaeologists view onto
the technological structure of a single artefact.
The technological grammar of a tool is developed
by a series of decision-making and the remaining
technological possibilities after an artefact’s
modification (see. Fig. 3). This can also become a
decoder in a reverse way. In other words, a tool’s
morphology is the result of a series of selections
during the manufacturing process and is adopted
from a pool of technological variables; such as raw
material, knapping method and further tool modi-
fication patterns like segmentation, or distinctive
patterns of retouch. Typological analyses should
thus comprise not only the general outline of tool
types butthe basictype of blank, differences in tool
modification pattern (facial versus bifacial; inverse
versus edge retouches) and intensity of use wear.

Lithic networks are technological net-
works

“Lithic networks” that are embodied in the concept
of communal shared technologies offer a signifi-
cant insight in the mechanisms of communication
and thus technological innovation and diffusion
in prehistory. In particular stone tools play a
substantial role in prehistoric daily life. Tool man-
ufacture, utilization and consumption are liable to
distinctive rules of technological gestures which
can be described by the chaine opératoire that
also consider specific social-technological habits
of the community. Coherent with the concept of
socio-technological behaviouris the implemented
network of the community which assures the
exploration of required resources within a related
catchment area. Furthermore, a certain “openness”
and socialness of the operating community for new
innovative inputs and technological transfer can
provide the degree of advancement of a cultural
entity. In this sense, technological parameters
of lithic tool production are subordinated to the
technological habitus of a community. Experienced
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replicating of certain stepsin tool production finally
lead to a specific tool’s morphology (= tool type)
which actually comprise a series of selections dur-
ing the manufacturing process adopted from a pool
of technological variables:

1)  Accessibility and properties of raw materials,

2) established core technology and method of
blank reduction,

3) tool-finishing like segmentation, edge modi-
fication or the degree of facial retouching

Therefore, a lithic network can be described along
specific patterns of the above described shared
technological parameters on different levels:
exploitation of the same raw material sources for
the tool production, tool manufacture technique
(bifacial technology or blade industry; hafting
methods) and retouch patterns for the final tool
modification. Again, their examination on various
scales can determine routes of technological trans-
fer, butalso can help to identify and differentiate the
technological style of social groups in our archae-
ological contexts, to the point of on-site knapping
activities, tool repairing and discard (keyword:
re-fitting analyses).

One can observe the circulation of raw mate-
rials (keyword: obsidian provenience studies), or
the exchange and distribution area (of the con-
sumption) of distinct tool groups or types. Here,
on a microscale of examination, the individual
“tool anatomy” can be described along its specific
technological grammar. This can be reflected by a
shared primary industry (core reduction method
and blank production) and, on a microscale, the
tool grammar which is describing once more the
group-related way of how to modify a tool into its
final form. In other words: different techniques of
flaking, different choices of blanks (whether flake
or blade, or blade segments) and different retouch
patterns can still configure the same tool layout.
The group/the fintknappers is choosing from a pool
of possible ways. Thus, one can determine, along
the technical attributes a lithic tool is exhibiting, a
group-specific technical style. Nevertheless, the
individual dimensions of these lithic networks,
whether based on flaking method or tool type,
should be interpreted within a reliable range in
order to consider other aspects of functional or
social value.

Lithic traditions in W-Asia and in the
Southern Caucasus

From the 9" millennium BC onwards, two major
reduction methods draw a prominent technological
border in the area under study, respectively the
pressure flaking technology with regular bladelet
cores (up to theirremaining bullet cores) in the Neo-
lithic Zagros, and the naviforme core technology of
the so-called PPNB sphere,® a large blade industry,
performed by direct hammer technique. Especially
the bullet core technology comprises roughly the
local Zagros lithic groups (Ml’efatian, Nemrikian),
while the naviforme technique can be seen as equal
to the PPNB industry or Big Arrowhead Industries
(BAI) after Kozlowski (1994). The latter shows an
equally large distribution area, from SW-Anatolia
and Upper Mesopotamia through the Levantine
corridorto the Southern Levantine coast. Both core
technologies are still present in the later Neolithic
period, the 6t millennium BCE, though already
reduced in theirimportance by the emergence of the
largerblade and flake industries. Altogetherwe can
determine, that these two core technologies seem
to draw a technological frontier along the western
Zagros fringe. For the Caucasus, the already men-
tioned “Trialetian” appears to be contemporary with
the other two “technological complexes”.

What makes the significant difference is that the
“Trialetian” is neither described by a specific core
technology nor determined by any specific flaking
method such as of primary blank production for
the tool manufactory, but by a specific tool group:
large geometrics, made on rather irregular blades
or flakes and formed into shape by retouching the
edges. A look into the referred assemblages that
were labelled as “Trialetian”, the “other” artefacts
represent a heterogeneous mixture of different
assemblages of different age, respectively differ-
ent technological styles. One can observe equally
obsidian and/or chert industries, microlithic or
larger blade industries as well as flake dominated
orblade dominated inventories. It therefore seems
more likely that the presumed lithic coiné (or “Tri-
aletian complex”) shows strong differences in its
contextual and chronological dimensions.
However, these aspects require consequently
an overall view onto the suggested technological
frontiers in the area under study which were estab-
lished by the differentiation of “lithic groups” in the
Zagros, Northern Mesopotamia and in the Cauca-
sus. The emergence of such “lithic groups” or better,
theirexacttechnological definition, must furtherbe

8 Asouti 2006.
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Blank pro- | Core preparation Reduction Reduction Ideal Core | By-prod-
duction schema technique schema Shape ucts
(large) Navi- Large reg- | facial modification Hard/direct | Bipolar alternat- Boat- bladelets
forme Core ular blades | (backs) hammer ing; shaped;
Technology core tablet unifacial to semi
initial crests circumferential
(=crested blades)
(microlithic) Micro- facial modification Pressure Unipolar, semito | Conical - burin
Bullet bladelets (backs) flaking circumferential pyramidal; | spalls
Core Technol- core tablet Bullets as
ogy initial crests residues
(crested bladelets)

considered from a lithic point of view. This means
the application of the above given terminology of
“lithic tradition”, “technological style” and “lithic
network”.

Transition(s) in lithic technology:
Natufian-PPNA and Zarzian-Protoneolithic

Natufian hunter-gatherer communities of the West-
ern Fertile Crescent as well as the roughly contem-
porary Zarzian epipalaeolithic groups of the Eastern
Fertile crescent both appear to have been directed
at the dawn of the Younger Dryas cooling event
towards more sedentary or territorial behaviour in
form of more regular and repetitive mobile cycles
in their specific habitats. This important climatic
change may have led to cultural transformation pro-
cesseswhich canbe seenas possible adaptionsand
changes in subsistence strategies, which are also
visible in lithic technologies. We can further find
particular technological parameters that “brigde”
the Western and the Eastern Fertile crescent in this
specific transition era from the Natufian-Epipaelo-
lithic to the Early Neolithic (12.000 - 10.000/9.000
cal BCE).

The Natufian lithic inventories are character-
ized by a dominating microlithic component of a
small-bladelet industry with geometrics (hunting
tools) and a considerable presence of blades with
“sickle gloss”® which spread throughout the west-
ern part of SE-Anatolia and Northern Mesopotamia
with a diffusion through the Levantine Corridorinto
the Southern Levant. From PPNA-times onwards,
this Natufian microlithic technology was gradually
replaced by a larger blade core industry in general
and the naviforme core-technologyin particular. The
latter finally represents the newly generated lithic
tradition of the ensuing PPNB phase. Along with
this shift in lithic technology, the PPN world of the
Western Fertile Crescent is marked by increasing

9 Wilke/Qintero 1995, 18.

sedentarism, plant cultivation and intensive ani-
mal husbandry. The long blades were used for
both, large reaping knives and big arrowheads
(respectively the Big Arrowhead Industries). The
naviforme cores are boat-shaped, with opposed
striking platforms, the blades were struck off from
the core by direct percussion.!® The first advantage
was the rapid supply of a large number of straight
and regular blades for tool blanks, in a predictable
fashion that needed no further or very little mod-
ification. Therefore, the naviforme core technique
of the PPN already shows specific aspects of craft
standardisation and specialisation.

The so-called Epipalaeolithic period or
“Zarzian” (only determined for the Zagros area
so far) of the Eastern Fertile Crescent lasted
from 22.000 to 12.000 BP (respectively 20.000 —
10.000 BC) and is thus of a considerable long-time
span. It also forms the bridge to the beginning of
earliest sedentism in the Zagros. There is common
agreement that the Zarzian can be differentiated
into an olderand younger period by the introduction
of a distinctive tool group — the geometric micro-
liths — in the younger phase. Another important
aspect is, that the older phase Is only known in
the Zagros region while the younger period, from
around 12.000 BCE onwards, is furtherrepresented
insequences located alongthe Caspian Sea shorein
North-Eastern Iran (Ali, Belt and Hotu cave). These
places became apparently habitable as the Caspian
Sea retreated about 10 km toward the present
shoreline. Interestingly, the lithic inventories differ
significantly from site to site, though radiocarbon
data sequences imply a contemporaneous devel-
opment.

A stratigraphic analysis of the Zarzian core
technology at Warwasi cave (Kermanshah, Iran.
Zagros) firstly shows a clear development from
rather irregular multiplatform flaking towards a
two-platform/alternating (= bipolar) reduction
schema which leaves roughly naviforme-shaped

10 Wwilke/Quintero 1995, 22.

Table 2.

Comparison of core
reduction schemata
of the naviforme core
technology and the
bullet core technology.
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Uthicinvenzi',g} microlithic blade cores (Fig. 4). In the succeeding

the (Late) Zarzian ~ layers, this gradual change in blade production
microlithic complex;  strategy ended-up in the dominance of small pyram-
microliths from Zarzi . .

(ra) and cores from 1dal blade cores, which means the blades were
Warwasi cave (ran) ~ flaked from one platform in an uni-directional (=
(after Kozlwoski 1996 ynipolar) schema. The step towards the succeeding
fig. 1 aqg&lsigﬁgf Neolithic bullet core technology then can be “sim-
' ply” regarded as an improvement to circumferential
flaking and increasing output of the blade number

per core, leaving a fully exhausted core lump.

The Zarzian micro-bladelet cores are accompa-
nied by backed and nibbled bladelets, but equally
common are flake tools.’> As a possible transi-
tional site, Zawi Chemi Shanidarin the Iragi Zagros
yields a “standardized” geometric component with
backed pieces, backed and truncated pieces and
crescent-shaped convex pieces.!? After Kozlowski,
the hereafter following Ml’efatian industry then
is marked by the disappearance of the geometric
crescents (= hunting component), while the num-
ber of backed bladelets increases. Furthermore,
the Ml’efatian complex is actually determined
as the representative industry of the bullet core
technology in Neolithic Iran. Not discussed by

11 Kozlowksi 1994, 143, 149.
12 Kozlowski 1999, 61.

Kozlowski (and others) is the actual range of core
morphology which ratherreflects various reduction
techniques thanahomogeneous standardized one,
as is implied. In fact, the very end of the Zarzian is
marked by the introduction and distribution of the
pressure flaking method. This change in technology,
actually an advancementintechnological methods,
was used as a marker for a transitional phase, the
“Protoneolithic” in Iran (see below). More interest-
ingly, microlithic geometrics and in particular the
crescents, are again presentin the pottery Neolithic
Mushki phase In Fars Province, a fact emphasized
by Abe, which can be associated with the recurrence
of huntingin this region during the later Neolithic.13
Also, adecrease of crescents is not to demonstrate
forthe Neolithic sites of the Iranian Zagros but were
instead used as sickle inlays (see below).

Moreover, we can determine specific trends
in the lithic industries in both geographical parts
of the fertile crescents that rely firstly on the tech-
nological concept of a microlithic tradition, and,
secondly, on the gradual change towards a stand-
ardized flaking pattern in the blade core technol-
ogy — respectively the alternating blade reduction
schemathat lateron dominates the naviforme blade
core technique of the PPNA in the “West” as well
as the circumferential and highly-productive blade
reduction pattern of the bullet core technology in
the “East”.

The Diffusion of the pressure flaking tech-
nique in the area under study

The subsequent development towards the charac-
teristic bullet cores of the Neolithic in Iran can be
regarded as a technological consequence of the
microlithic tradition, which is presentin form of the
Zarzian in the Zagros group in the later Epipalaeo-
lithic (12th—9t millennium BCE).! This transitional
phase of Epipalaeolithic/Neolithicin Iranis equally
named as the “Proto-Neolithic” phase,!> primarily
defined by the appearance of geometric tools,
mostly oblong trapezoid tools that are made on
bladelets with sharpened asymmetric short ends.
From the mid-9th millennium BCE onwards, bullet
cores are established in the Zagros and Iranian
Fars province, including Northern Iraq sites such
as Jarmo, Tell Shimshara and Magzalia, as well as
those are known from Hassuna and Halaf contexts
(Yarim Tepe, Khirbet Derak). In the so-called tran-
sitional Proto-Neolithic period, the importance

13 Abe 2011.

14 For the definition of the ,,Zagros group®, see Hole 1987.

15 Olszewski 1993; Olszewski 1994; Olszewski 2012; Solecki
1981; Thomalsky 2016.
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of blades and bladelets as blanks for tool man-
ufacture even increases, and approximately half
of the cores belong to this industry. However, the
most significant technological innovation is the
introduction of the pressure flaking method in the
9t millennium BC. Earliest evidences came from
the sequence of Cave TB75 in the Bolaghi valley in
Fars province, from rockshelters/cave sites along
the Arsanjan and Seymareh rivers and around Lake
Zaribar and the Izeh valley in the Zagros (Fig. 5).16
As concerns NE Iran, the introduction of pressure
flakingis stillundefinable. For Ali Tappe, it remains
uncertain whether pressure flaking was already
introduced. The earlier levels contain a microlithic
bladelet industry, but are rather linked with the
Epipalaeolithic Zarzian Zagros tradition in hard
hammertechnique. Accordingto the current state of
research, the earliest evidence of pressure flakingin
NE Iran comes from the Neolithic Sang-e Chakmak
which is dated around 6300 BC,'” while Belt cave
layers 10-8 exhibit attributes of pressure flaking
dated slightly lateraround 6000 BC. However, very
recently, new investigations in the caves of the
Iranian South Caspian coast present a long-scale
and possibly local evolution in lithic technology,
from the Mesolithic/Epipalaeolithic to the Neolithic
period, independent from the Zagros developments
though similarin the majortechnological steps that
lead to the standardized bullet core industry in the
9th mill. cal BCE.1® Afterthese layers, we still have a
temporalgapinourarchaeological context —which
covers the transition of occupation from the caves
towards the plain, respectively the Eastern fringes
of the Alborz and the desert fringes. Here, earliest
farming communities are dated into the late 7th/
early 6™ mill. BC, and were broadly associated with
the Sang-e Chakmak culture and the “Dzheitunian”
inthe later Neolithic (late 6t"/early 5t" mill. BC). The
lithicindustryisthen already dominated by a larger
blade-flake production thatis not of the microlithic
bullet core character anymore which was, indeed,
most likely not very established in this region. At
least, the vast material sources of the Beshar flint
limestones, along which the cave sites like Hotu,
Belt and Ali Tappe were located, provided rich and
large nodules for flint knappers; a wealth in raw
material that may have led to different opportunities
interms of size, dimension and blade technology in
contrast to the Zagros traditions.

Again further northwest, the group of so-called
“pencil cores” from possible Neolithic contexts
in the Caucasus were sometimes compared as

16 Niknami et al. 2009; Ohnuma 2008; Tsuneki 2013.
17 Masuda 2013; Thornton 2013.
18 vahdati Nasab et al. 2011; Fazeli, pers. comm.

phase 4 ,Early Neolithic* 7.600-7.400 cal BCE

% 84
‘%{?«

ety
AR
AN 0%
&5

—
—

e 3cm

Fig. 5.

The Bolaghi lithic
sequence (after
Ohnuma 2008 fig. 5).

technologically similarto the bullet core technology
of the Zagros Early Neolithic. More reasonable is
to argue, that pencil cores can be regarded as a
remnant of the earlier Mesolithic microlithic indus-
try,? rather than as an indicator of a technological

19 Rostunov et al. 2009.
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Fig. 6.

Stages of consump-
tion of the Neolithic
bladelet cores
(Thomalsky)

network linked with the Zagros Transitional Neo-
lithic. Instead, the arising Neolithic is marked by
the diffusion of the indirect punch technique, which
produces largerflint blades in the west —and obsid-
ian blades in the East of the Caucasus. Amicrolithic
industry and related tools are non-existent. Instead,
a microlithic prismatic core technology performed
by pressure flaking with exhausted cores of bul-
let-shapeis well presented in Western Anatolia (e.g.
in Catal Hoyiik and Halicar) and is also present in
several assemblages in the NW Black Sea, dated
into the 7th-6t™" millennium BC.2° Moreover, we
can find evidence of the diffusion of this specific
technology further north via Moldavia and the Bul-
garian Black Sea (Dikilitas) as far as the Crimean
peninsula. These industries produced bladelets
with steep retouch (= backing) along one or two
edges and transversal oblique truncations at the
narrower blade ends. Several geometric microliths
such as trapezes and segments can be compared
with characteristic tool types of the Neolithic Zagros
group, though the latteris apparently earlierin date.
Microliths furthermore remain common in the late
Epipalaeolithicand Aceramic Neolithic sites of Abu
Hureyra | and Mureybit in Northern Syria. Interest-
ingly, in Mureybit, naviforme and bullet cores have
been found side by side in the same archaeological
context. Again, single platform bladelet cores and
alternating two-platform (thus naviforme in shape)
bladelet cores togetherwith a dominating bladelet/
bladeinventory are reported from Qermez Dere and
Nemrik 9.2 Associated radiocarbon data fall into
two main occupation phases, the late Younger Dryas
between 10050-9650 cal BCE, and a later phase
between 9260-8840 cal BCE. In fact, the horizon
of the Nemrikian industry can be regarded contem-
porary to the diffusion of pressure flaking technol-
ogy throughout the Zagros foothills and adjacent
regions. In sum, there is evidence of a similar tech-
nological development during the Epipalaeolithic
(respectively Natufian/Zarzian) that lead to a more
homogeneous core reduction schema first, with a
succeeding change from a bipolar to a monopolar

20 Gatsov/Ozdogan 1994; Gatsov 2005.
21 Betts et al. 1989; Kozlowski 2002.

reduction technology. Therefore, a significant and
large-scaled technological change took place not
only in the microlithic technologies of the Eastern
Fertile, butisalsoto be observedinthelarge-blade
industriesinthe West; atechnological process that
started during the Younger Dryas.

Other technological groups (or lithic complexes)
comparable to the Zagros tradition can be seen in
the pressure flaked bladelet industry of the Neo-
lithic Kelteminarian industry of Uzbekistan and
Kazakhstan, orthe microblade industry in Southern
Tajikistan, dating to the end of the 9t"/begin of the
8t millennium BCE. However, apart from the flimsy
evidence from the Southeastern Caspian See,
respectively the Mesolithic cave sites (Komishan,
Hotu, Belt and Ali Tappeh), we still lack adequate
datathat provide convincing technological bridges
(in terms of lithic inventories and absolute data)
between the lithicindustries of NE-Iran and Central
Asia. Apparently later, pressure flaking occurs in
Neolithic Pakistan (Mergarh) and the Indus valley.
The related archaeological dating covers the 7t" to
early 4t millennium BC, and is thus contemporary
in date with the Neolithic Dzheitun culture that
developed along the Kopet Dag fringes. Lamellar
bladelet tools, including geometrics (triangles
and crescents) used as projectile points, dominate
these late inventories. In a supra-regional view,
pressure flaking techniques along with microblade
industries appeared in North China-Mongolia and
Eastern Sibiria from 28.000 BP onwards, and seem
to spread both eastwards and westwards to Kazakh-
stan and possibly Tajikistan. This is why several
scholars suggested a convincing model of an East-
to-West diffusion of this technology,?? from South-
Asia towards the SE edge of the Caspian Sea, here
represented by the assemblages of Hotu, Komishani
and Belt cave. However, these earliest traditions
lack the microlithic tools, especially geometrics,
but still yields a high amount of irregular bladelet
cores, including wedge-shaped and naviforme
two-platform cores which in fact resemble a similar
technological evolution from bipolar reduction to
the monopolar reduction method; while the later
Kelteminarianindeed provides characteristic bullet
core assemblages.?3

Returningtolran, the archaeological data suggests
an initial occurrence of “pressure flaking” already
duringthe Later Epipalaeolithic, respectively during

22 E.g. Larichev et al. 1962. A more detailed discussion about
the Eastern extension of the “microlithic industries” is given
by Rafifar 1996 and Szymczak 2002; and recently Brunet, in
Desrosiers (ed.) 2012.

23 Szymczak/Khudzhanazarov 2006.
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orslightly afterthe End of the Younger Dryas event,
somewhere between 10.000 and 9000 BCE. Indeed,
this horizon is not only marked by a change in lithic
technology, butalso marked by a gradual changein
patterns of social mobility and occupation, as was
demonstrated for the Zagros24 and the Marv Dasht
plain in Fars Province in particular.?> Here, single
but larger sites seem to have been established in
the sense of base-camps instead of the former pat-
tern of open site clusters, in addition to a significant
increase of occupation density. The earliest begin-
nings of innovative food-production strategies and
domestication in the Zagros can be associated to
this horizon, contemporary to the first occurrence of
pressure flaking. At the eastern fringe of the Iranian
Plateau, pressure flaked blades appearas a part of
the neolithic package of the Dzheitun culture which
reflects in fact a proper late (ceramic) Neolithic
development of the 6" mill. BCE; so far, we cannot
describethe dispersion of this innovation, whether
it comes from Central Asia or from the Zagros.26
Recent data obtained from a cave stratigraphyin the
Bolaghi valley (Fars Province) places the introduc-
tion of the new technology during the 11" mill. BCE
while the first true bullet cores appear during the
oth mill. BCE (Fig. 5).27 Similar to the early process
of domestication, an explicit effect of the pressure
flaking can in fact not be demonstrated before
the developed (prepottery) Early Neolithic, then
dominated by the typical bladelet industry with
single-platform bladelet cores, exhausted to their
little slender bullet shapes (Fig. 6).

Lithic industries of the S-Caucasus: tech-
nological grammar and typological misun-
derstanding

| come to a third regional lithic complex in the area
under study which was determined on the basis of
aspecifictooltyperatherthan technological attrib-
utes such as flaking method or blank production
schema. The Trialetian was firstly described as a
Mesolithic culture of the Southern Caucasus, but
also includes a few assemblages in SE-Anatolia
at a considerable distance of the core-area. Direc-
tor fossil of the Trialetian industry is the ,large
microlith” tool, mostly in form of symmetrical and
asymmetrical trapezes, and short scalene triangles,
both with shorttruncated ends. The toolinventories
of Hallan Cemi in SE-Anatolia and the rock shelter
Edzaniin Georgia served as references (Fig. 7a-b).28

24 Mortensen 1972; Niknami et al. 2009.
25 Rosenberg 2003.

26 Harris 1997.

27 Tsuneki 2013.

28 Kozlowski 1999, 139.

Fig. 7b Lithic tool set of the Trialetian, from Hallan Cemi (after Kozlowski 1996 fig. 1).
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Lithic inventories of the
Shomutepe-Shulaveri
group (after Korobkova
1996 fig. 9,11-12). A:
artefacts from Ginchi;
b: artefacts from
Shulaveris-Gora; c:
artefacts from various
sites.

Both inventories consist of approximately 50-60 %
obsidian, the other half is made of flint. Significant
are high amounts of end scrapers, denticulated
pieces and side scrapers which were produced on
large broad flakes or irregular blades. The most
important component is the group of geometric
tools and backed pieces, respectively the “large
geometrics” after Kozlowski,?? again mainly pro-
duced onirregular blades, sometimes segmented,
or flakes. New data come from Kotias Klde in West-
ern Georgia, where a karstic cave yielded an occu-
pation sequence from the late Upper Palaeolithic

29 Kozlowski 1996.

(Layer C), Mesolithic (Layer B) to the Neolithic hori-
zon (Layer A1-A2).39 The lithic industry comprises
a flint/radiolarite and obsidian inventory, and is
characterized by backed bladelets and geometrics
such as scalenes and isosceles triangles made
from bladelet blanks with truncated and oblique
ends. Both, flint and obsidian were used, but flint
is clearly dominating. The radiocarbon data from
the Neolithic horizon falls into the range between
10.500t09.100 cal. BCand can thus be placed atthe
very beginning of the site clusters underdiscussion
inthis paper. Forthe lithic material it seems obvious
thatthe “geometrics” are hunting tools, most likely
infunction of arrowtips butalso used asinserts into
the arrow shaft for aerodynamic reasons.

The succeeding lithic development in the Southern
Caucasus can be illustrated with the lithics of the
Shulaveri-Shomutepe group in Eastern Georgia and
West-Azerbaijan, which date from late 7thto second
half of the 6t millennium BCE. While fora presumed
older phase any secure lithic inventories are not
available, the blade industry of the younger phase
of the 6" mill. BC appear rather low standardized
interms of technological schemaand output of pro-
duction (Fig. 8).31 Larger obsidian blades with irreg-
ularedges replace the earlier (microlithic) bladelet
industry, and consequently reflect the introduction
and spread of a new core and blade technology.
Huge amounts of core preparation flakes and debris
characterize the lithic collections that indicate an
intensive chipping activity before the cores can be
used for the blade production. That in other words
means a rather underdeveloped core preparation
strategy, which produces a large amount of waste
but provides a low amount of “output”, in form of
the number of blade blanks per core. Additionally,
the blades are of irregular shapes with roughly
modified edges emphasizing our impression of a
rather non-specialized blade industry. Cores show
abroaderspectrum, of multipolar flake-blade cores,
prismatic blade cores with one platform and bullet
cores. It seems obvious that at least the illustrated
and published assemblages need a re-evaluationin
terms of context, dating, and general determination.

The Trialetian complex was not restricted to its
“classic geographical region but appears to have
developed several regional variants.3? In Northern
Dagestan, the so-called Chokh group is regarded
as a local variant of the Trialetian. The Mesolithic
layers 6-3 comprises broad geometrics, made on

30 Meshveliani et al. 2007.
31 Chataigner 1995, 153.
32 Meshveliani et al. 2007.
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Lithic tools from a: Ali Tepe (10t-9th mill.) and b: Belt Cave, Beshar district, NE-Iran (after McBurney 1968 fig. 7, Kozlowski 1996 fig. 4,

and photographs from H. Fazeli Nashli, 2020).

Fig. 9.




200 Judith Thomalsky

Fig. 10.
Lithic sequence from Dam Dam Cheshmeh, Turkmenistan. A: from upper horizon (layer 4) and B: from lower horizon (layer 7) (after
Masson 1996 fig. 3).



Lithic networks in Iran and the Caucasus

201

broader flakes (long asymmetrical triangles, high
trapezes) as well as a blade/bladelet industry with
discoid cores which were reduced in a unidirectional
circumferential schema. The succeeding layer 2
shows an increase with a total amount of 27 % of
bladeletsincluding pencil cores (respectively bullet
cores) that coincides with the impact of neolithisa-
tion in lithic technology. The geometric tools show
both anincrease of diversity and standardization:33
Elongated triangles, wide trapezes and trapeze
truncations, produced from bladelet segments
with further steep backing along the edges. Cres-
cent-shaped lunates are present as well, though in
low numbers.

Asimilar composition of a microlithic bladelet
component and roughly produced, broad flake-
blade tools is known from the Kolchis region in
Western Caucasia.>* In contrast to the Classic Trial-
etian coreregion, the assemblages are clearly dom-
inated by flint. The few known older assemblages
of the 8™ millennium BCE, such as Sorusko cave or
Firuz I-Il, exhibit a microlithic industry with pencil
cores and bladelets aswell as largergeometric seg-
ments on blades. The younger material of Anaseuli
1 and Darkveti cave is already characterized by an
advanced blade industry, but still exhibits a small
microblade component while in the fully neolith-
ized material known from Tetramitsa, Odishi and
Ginchi the microlithic technology has completely
disappeared.

Further East, along the southern Caspian coast-
line, several cave sites with Epipalaeolithic and
subsequent Neolithic occupation layers are known,
but the vast bulk of the excavated material is only
insufficient unpublished. As already mentioned
above, several of the South-Caspian Mesolithic
assemblages in NE-Iran (Ali Tepe, Belt cave, Hotu
cave, Kamarband) and in Turkmenistan (Dam Dam
Cheshmeh) were regarded to carry so-called Trial-
etian attributes, in form of the “large geometrics”
(Fig. 9-10). By zooming into the lithic collection,
Ali Tepe with its microlithic backed bladelets and
triangles can rather be assigned a Zarzian charac-
ter, while the material of Belt cave indeed shows
geometrics made on irregular blanks similar to the
Mesolithic Trialetian group. In fact, only Dam Dam
Cheshmeh yielded a convenient sequence that
demonstrates a basic technological change from
an earlier flake industry to the possible younger
geometric tools made on blade segments. Blades
are then characteristic for the Dzheitun industry.
The reference site Dzheitun is located in the Kopet

33 Korobkova 1996, 68 fig. 7.
34 Chataigner 1995.

Dag Eastern foot hills in Turkmenistan, and is
regarded as the first Neolithic agropastoral culture
of West-Central Asia with cultivated cereals, herded
sheep/goats and pottery production.3® Several radi-
ocarbon dates suggest the beginningin the late 7th/
early 6t millennium BCE,3% but the larger number
ofthe related sites are dated into the developed 6t
millennium BCE. The lithic industry is clearly domi-
nated by a regular and standardized blade produc-
tion, on which approximately 90 % of the tools were
manufactured.3” This is also true for the geometric
tools which were made on blade segments and then
steeply retouched at the ends (backing retouch)
(Fig. 11). A considerable part of the lithic chaine
opératoire —the primary industry in form of chipping
debris, core preparation flakes etc. — is missing in
the assemblage, and therefore presumably took
place outside the settlements. In fact, any flake
componentis ratherunderrepresented in particular
inthe NE-Iranian Dzheitunian sites; a pattern which
originally led G. Korobkova?® to the differentiation
a Western and an Eastern group: the latteris char-
acterized by the presence of a flake industry (up
to 30% of total artefacts). However, according to

35 Harrisetal. 1996; Harris 1997; Harris 2010, 201; Harris 2012.

36 Harris 2010, 218.
37 Korobkova 1996.
38 Korobkova 1996, 46.

Fig. 11.

Dzheitun (6" mill.):
so-called large geomet-
rics from Dzheitun in
Turkmenistan made

of blade segments
(Korobkova 1996

fig. 31).
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the above highlighted replacement of flakes that
ended in a standardized blade industry in the 6th
millennium BCE, one could describe Korobkova’s
observation as a rather temporal trend associated
with the Neolithization process. This is supported
by the fact that the “western sites” also exhibit an
increase of a flake industry as well as a generally
higher diversity in flaking technology as seen by
the larger range of core-forms, and an increase of
re-sharpening retouch during a later stage of the
Dzheitunian industry.

Summarizing, the general comparison of the lithic
material of the Caucasus, including the Trialetian,
can be described as follows: In an earlier period,
the lithic technology consists of a blade and flake
industry reduced by indirect percussion. The con-
ical/sub-conical blade cores can exhibit double
platforms and were thus reduced in a bi-directional
schema. Reduced blanks were short and broad,
especially in comparison to the narrow and regular
“microlithic Zagros industry”. The broad blades or
flakes were used for the production of the geomet-
rics thatactually exclusively describe the “Trialetian
group” since the general tool production is domi-
nated by a flake industry. In fact, this earlier phase
of the Trialetian (or Mesolithic) in the Caucasus is
not yet confirmed with radiocarbon data, but only
by comparison with the data from the NE-Iran cave
sequences. Up to now, this Mesolithic industry with
astrong flake componentappears quite similarin its
technological characterto the Epipalaeolithicinven-
tories of Iranian Zagros and Fars. In a later phase,
at least from the 8™ millennium BCE onwards, a
microlithic bladelet industry inclusing pencil or
“bullet cores” occurs in the Transcaucasian sites,
a new core technology which can be well-related
to the Iranian Neolithic tradition. However, it is not
yet understood, whether these inventories can be
seen as a result of a possible input from the Ira-
nian Zagros (since it is almost coincident with the
largest outspread of the bullet core technology) or
as remnants from the older Mesolithic traditions,
developed from local technological substratum.

Returning to the Trialetian geometric complex, one
can state that the earliest “inventory” stems from
Hallan Cemi, dated between 8500-7500 BCE.3?
Similar dating came from the Caspian Belt cave.*?
This places the “Trialetian complex” beside the
PPNA world west of the Zagros and the Proto-Neo-
lithic of Iran. It becomes clear, thatin the Caucasian

39 0zdogan 1999; Kozlowski 1996.
40 Aurenche et al. 1987; Aurenche et al. 2001; Kozlowski 1996,
162.

region a microlithic tradition was successively
replaced by the arising larger blade industry.
Obviously, the Trialetian comprises both, a defined
technological (lithic) entity, as well as a socio-eco-
nomical entity of Mesolithic hunters-and-foragers,
who lived in the forested mountain valleys of
Transcaucasia and Elburz. In this presumption, the
“Trialetian Complex” suggests a broad Mesolithic
interaction sphere that spread from Transcaucasia
alongthe southern Caspian Sea shore to the Dzhei-
tunian complex in the East; from the 9th until the
6t millennium BCE. If so, we may suggest that the
forested region was one refugium of hunter-gatherer
communities in co-existence to early sedentary and
farming communities.

The material linkages are found in particularin the
lithic tool group of the “large geometrics”, mostly
made on flake blanks or largerirregular blade seg-
ments that possibly reflect a chronological depth
in technological evolution. However, Trialetian
geometrics clearly differtechnologically from those
of the Zarzian (bladelet) industry, though in some
inventories more regular blades served as blanks
for geometric tools. A major problem is the insuf-
ficient contextual and chronological information,
in addition to the general lack of any systematical
investigation of the lithic inventories within the
scope of the chdine opératoire: no statistic num-
bers, northe complete lithic tool set is available in
the published data.

Nevertheless, despite weak evidence for the exist-
ence of a “Trialetian complex”, one can demonstrate
aratherconsistent evolution of the lithic industries
in the Trans-Caucasus, in contrast to obvious
differences in the lithic technological grammar of
the sites of the S-Caspian Sea and abroad. In this
respect, one can recapitulate the difficulties to
define a “Trialetian complex” from the Caucasus
to the SE Caspian Sea as follows:

- Firstly, the material from Mesolithic Chokh
contains not only “large geometrics” but also
a strong component of a bladelet industry
that can obviously be compared to the Zagros
Zarzian tradition (Fig. 12). Several otherinven-
tories can be added to this horizon (e.g. Kotias
Klde, Odishy, or Ali Tappe in NE-Iran), though
theiractual percentage cannot be verified yet.
—  The “typical” Trialetian geometrics are made
on larger segments of flakes or irregular
blades, and can be regarded as huntingimple-
ments. Similar items are also common in the
Mesolithic/Epipalaeolithic inventories of the
Southern Caspian Sea sites, but can be seen
very likely as the technologically predecessor
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of the more regular geometrics of the later
horizons dominated by the blade-industry.
We even can suggestthe gradual development
towards the Neolithic bladelet industry with
the introduction of pressure flaking similar
to the evidence of the Zagros Sequence.
Therefore, one may suggest, though the local
sequence from the Mesolithic/Epipalaeolithic
to the Early Neolithic Period Is highly inse-
cure,* thatthe so-called Trialetian inventories
of NE-Iran are originally older than the Triale-
tian of the S-Caucasus and predate the local
late Epipalaeolithic.

—  Theoverall-cited assemblage of Hallan Cemi,
with its large obsidian blades and geomet-
rics, is rather different in its technological
properties. As long as other contemporary
lithic assemblages from SE-Anatolia are not
available, it is more convincing to allocate
Hallan Cemi to the typical PPNA transitional
assemblage as discussed above.*? This pre-
sumption can be supported by the fact that a
so-called variant of the Big Arrowhead Indus-
try was assimilated in this area by the end of
the 8t millennium BC.

- Finally, somewhere between the late 7th and
beginning 6!" millennium BC, a gradual but
considerable technological change in lithic
production took place. The replacement of
the microlithic tradition by a considerable
progressive blade-industry occurred, includ-
ing the introduction of harvesting knifes and
sickle elements. The geometrics were equally
worked on largerblade segments but no longer
on flakes. Particularly Odishy and Anaseuli Il
exhibita strong progressive characterand can
be placed at the latest stage of this process.
On the other hand, the published bifacial
tanged projectile points obviously do not
belong to a “Neolithic phase” or to the 5" or
4t millennium BC assemblages but are most
likely assigned to an Early Bronze Age level.

Visualising Lithic networks

Ifwe want to describe technological networks such
as shared lithic grammar(s) in stone tool produc-
tion, we have to distinguish various patterns of
diffusion which are related to technological attrib-
utesintool production. These can be structured on
different levels in terms of raw material usage (e.g.

41 E.g. the material from Belt cave is under restudy and waits for
its publication Masuda 2013; Thornton 2013.

42 This further would fit to the linkages to the Zarzian culture as
already noted by Peasnall et al. 1998.
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obsidian circulation), artefact classes ortool types;
orofanyothertechnological grammarthat provides
a special chaine opératoire as tool of manufacture.
It is not important whether these attributes are
artifacts of regular exchange or of trinket trade,
since “network” per definition describe social
interaction on different degrees of linkage between
participating agents.“3 Any kind of communication
can result in the occurrence of new or modified or
“foreign” artefacts, objects ortechnological meth-
ods — like the establishment of pressure flaking in
the Zagros area and beyond. Here, a considerable
technological border** between the naviforme
core/large blade industry and the bullet core/
microlithic industry passes through the Zagros.
The associated tool types on both sides (e.g. Big
Arrowheads on the one side and microlithic bladelet
points and geometrics on the other) equally display

43 Thomalsky 2012.
44 Quintero 1998.

Fig. 12.

Large geometrics and a
microlithic group from
Chokh (after Korobkova
1996).
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the differentiation of such technological networks
since we can demonstrate different tool typologies
which are notdirectly dependent of the chosen core-
and-blade technique. Moreover, there are several
find spots where we can find characteristic artifact
industry outside their associated technological
complex. This can be highlighted as example for
several microlithic bullet cores of the Ml’efatian
industry found in more western PPNA sites, butalso
distinctive obsidian tools of the later PPNB world
appear in the Iranian Zagros and vicinity, such as
Cayonu tools, side-blow flakes, baked knifes or
thumbnail scrapers (see below).

Contrastive or comparative? Networks and
technological transfer

The apparently major difference between the two
techno-cultural entities in the West (SE-Anatolia,
N-Mesopotamia & Levant) and the East (Zagros —
NE-Caspian coast) is the considerable break in
socio-cultural-technological lifestyle in most sites
of the “Western fertile crescent” at the transition
of the Younger Dryas, while the occupation of the
Zagros and the lithic tradition of the Zarzian shows
a technological continuation into the Neolithic,
though here we also have a considerable lack of
occupation data between 12.000 and 10.000 BC. In
contrast, the shift from a microlithic Natufian to the
PPN lithic industry with new prominent dimensions
obviously comprises far-reaching socio-technologi-
calconsequencesintool manufacture (exploitation
of new raw material, new flaking techniques for
large-blade production, change from small-sized
projectile points to Big Arrowheads), which appears
at first glance more intense and radical than the
contemporary development in the Eastern neigh-
bourhood. Onthe otherhand, one can demonstrate
a technological progression also for the late Natu-
fian to PPN industries which indicates continuity in
technological behaviourand, moreover, also shows
important similarities with its Eastern neighbour,
the Zarzian and following Ml’efatian industry. The
parameters are evaluated in the following passages.

Asapossibleinitial stage towards the development
to a bullet core industry, a gradual shift in both
technological steps, the core preparation and core
reduction, is demonstrated forthe lithic inventories
of the Zagros groups. This shift comprises the intro-
duction of the pressure flaking somehow during the
10t millennium BC, albeit the related technological
attributes (such as overworked cores; snapped
edges) are often not to be identified securely in
the recorded collections and literature. It was
E. A. Hildebrandt, who firstly recognized a gradual

development to a more regular and standardized
flaking technique in the Epipalaeolithic sequence
of the Zagros“®: Bladelet cores with multiple plat-
forms or two alternating platforms were gradually
replaced by unipolar and unidirectional cores with
one straight striking platform.4¢ That means the
reduction scheme changed from multi- or bi-direc-
tional to unidirectional which in fact again lead to
technological consequences: The bladelets were
flaked in semicircular to circumferential chipping
pattern, and the cores finally ended up as narrow
conical shapes (Fig. 13).#” This observation is well
supported by the results of a recently conducted
re-evaluation of Neolithic core inventories of Iran.*8
The Early Neolithic core pieces from Ganj Dareh
exhibit opposed platforms and more orless regular
boat-shaped outlines which suggest an internal
older dating. Two platforms opposite to each other
from which the blades were flaked in an alternating
schema consequently led to a boat-shaped outline
ofthe core. This means, a distinctive flaking schema
in shape of the alternating blade-reduction is
responsible for the naviforme core outline, but not
for the actual dimension of the end-products. In
addition, both blade-reduction techniques use the
crested blade method for core preparation.

In other words, the boat-shaped two-platform
bladelet cores from Ganj Dareh do not differ
essentially in the technological grammar from the
naviforme (large blade) cores of the Western Fertile
Crescent. Through time, a change from the bipolar
reduction schema (with two-platform cores) to uni-
polarleadsto conicaland/or pyramidal core shapes
with single-platform. This technological change
gained a more rapid development with the intro-
duction of the pressure flaking method and finally
lead to the characteristic bullet core technology of
the Iranian Early Neolithic. Furthermore, these little
lumps (or bullets, or pencils) of bladelet cores are
the bestindicatorfortheintensive knapping activity
performed in apermanentworking sequence. Obvi-
ously, this permanency required fully established
lithic knappers who were active for a considerable
time-period on the same place, aworking behaviour
which ratherreflects a sedentary life style than that
of mobile communities.

Asimilarsocio-technological development towards
permanentand specialized knapping activity can be

45 Hildebrandt 1996 in particular the Warwasi cave sequence,
Kermanshah Province

46 Hildebrandt 1996.

47 A similar development was already observed in the Syrian
Mureybit sequence. Calley 1986.

48 Thomalsky 2014.
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Fig. 13. Sketch of the epipaleolithic -neolithic “core evolution” in the Iranian Zagros. 1: irregular bipolar core, 2, 4: naviforme (bipoliar)
microlithic core; 3: rectangular (bipolar) microlithic core; 5: bullet core with circumferential reduction schema; 6: cores from Ganj Dareh
(photos and drawings: Thomalsky).
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demonstrated for contemporary lithic industries in
the Western Fertile Crescent: The earlier Natufian
industry exhibits a large range of variable core
shapes, while the ensuing PPN naviforme core
technology is of a clearly more standardized level.
Thetypical naviforme blade cores represent a bi-di-
rectional reduction schema. Prototypes of larger
blade cores with bidirectional, opposed platforms
are already known from Upper Palaeolithic and
Natufian contexts.%? As furthermicro-bladelets can
be generated as by-products of the naviforme core
technology, the value of documented micro-blade-
lets is to be discussed unless they were not mod-
ified into tools (as an indicator of explicit bladelet
production).

Finally, the picture of lithic traditions in the third
area under discussion, the Caucasus, cannot be
regarded as homogeneous as stated in the pub-
lished record. One prominent point is the overall
later date of the assemblages and the fact that
often only one ortwo reference inventories defined
one local “variant”. Nevertheless, a technological
evolution in a broader sense similar to the Iranian
picture can be seen with the arising bladelet/blade
industries, including the increase of pencil cores
(respectively bullet cores) in Dagestan and the
Colchis from the 8t" millennium BC onwards.

Summarizing the major points in this chapter:
During the later Epipalaeolithic lithic tradition,
respectively the microlithic Zarzian, a new flaking
technology was introduced which perpetuated the
Neolithic bullet core technology. Apart from the
introduction of a new technological category in
strictu sensu, the high degree of exhausted cores
documentsincreasing permanency and intensity of
blade production and output which can berelated to
increasing sedentary conditions. In otherwords, the
observedtechnical development can beregarded as
oneindicator of standardization and specialisation
in tool manufacture at the dawn of Neolithization.

Besidesthat, the PPN lithicindustryis characterized
by a similar technological development towards
standardization and specialisation which indeed
indicates no radical breaks in the socio-technolog-
ical organisation — as is in contrast implied by the
change in the occupation pattern.

To conclude, during the Younger Dryas period and
throughout the Epipalaeolithic groups of the West-
ern and the Eastern Fertile Crescent, new chipping
techniques were introduced together with which

49 Wilke/Quintero 1995.

new core types appeared. The differentiation of the
large naviforme cores with directhammertechnique
and the bullet cores with pressure flaking describe a
distinctive technological borderwhich runs through
the western Zagros fringes. However, both indus-
tries underwent a similar technological evolution
towards a standardization and specialisation in
blade production. Until the 9t" millennium BC the
bi-directional reduction schema dominates and
results in boat-shaped outlines of both, the micro-
lithic cores in the East and the large blade cores in
the West. The overall most significant attribute is
the quickly performed reduction of high-qualitative
blades blanks in large quantities. A similar pattern
isto be drawn forthe Caucasus. The available lithic
sequences demonstrate a gradual standardization
particularly inthe core technology and the replace-
ment of the microlithic industry by the larger blade
industry from mid-9t" to 6" millennium BC. It is
therefore highly possible, thatthe inhomogeneous
pattern of lithic technology of the Caucasusis firstly
caused by the as yet insufficient archaeological
record and the lack of secure stratigraphical data.

Large-scaled networks versus small-
scaled networks

The circulation of distinctive raw materials or tool
types can be interpreted as patches of a mobile
community or as general shared preferences for
certain raw materials. The latter case is easy to
illustrate by mapping obsidian artefacts ofthe 9t to
6t millennium BC. In general, a very progressive cir-
culation of obsidian of the South Eastern Anatolian
sources can be observed from the 9t millennium BC
onwards. This marks a broad exchange network
or interaction sphere which covers the obsidian
sources from SE-Anatolia and Armenia, and brought
obsidianinto NW-Iran and the Zagros flanks towards
the Iranian Highland, and through the Levantine
corridortowards the Southern Levant and adjacent
regions. Diffusion, procurement and consumption
of obsidian took place under differing conditions.
While one can observe the exploitation and process-
ing of large raw material blocks at one site, nothing
can be found in the contemporary neighbouring
places. Other sites “only” received obsidian items
as imported finished tools. Another site can again
be engaged with the production of bladelets from
obsidian cores. From an overall view, it seems that
from the 8t millennium BC onwards, the obsidian
trade apparently increased in the Zagros during the
developed Early Neolithic manifested in larger set-
tlement mounds. This appears as the main criteria
for the presence of obsidian in the archaeological
data — outside the source regions.
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Fig. 14. Distribution and morphological range of Cayonii tools 1: Aruchlo (Hansen et al. 2009 fig. 51); 2: Djeitun (Masson 1971 pl. 12 and Rokitta 2005 fig. 83); 3: Jarmo (Rokitta 2005

fig. 60); 4: Cayoni (Rokitta 2005 fig, 41); 5: Shimshara (after Rokitta 2005 fig. 15); 6: Kmlo 2 (Arimura et al. 2009 fig. 3).
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Fig. 15. The Hajji Firuz obsidian inventory, with fragments of Caydnu tools, splintered pieces and corner-thinned pieces (modified after Voigt 1983

figs. 110-111).

According to the given references, we can
differentiate two “raw material zones” forthe S-Cau-
casus, with a dominance of flint industries in the
western region and an obsidian industryin the East,
the latter obviously mirroring the proximity of the

sites to the local obsidian sources in Georgia and
Armenia. Local preferences draw possible different
regional networks for different reasons.>°

50 Badalyan 2010; Chataigner/Barge 2010.
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Comingto a case study: The obsidian circulation in
SE-Anatoliais strongly associated with a distinctive
tool type of the PPNB in Northern Mesopotamia:
the so-called Cayonii Tools. Though determined
as a typological class, one can observe a certain
degree of morphological variability, which is rather
the result of utilisation than of explicit tool-shaping.
Highly interestingis theirassociation with obsidian
coming from the SE-Anatolian sources (Bingdl and
Nemrut Dag), due to the results of provenance
analyses. Further, recent use wear analyses show
that Cayoni Tools played a role in the stone object
production and can be functionally assigned to the
processing of stone artefacts, such as polishing,
decoration orengraving of stone rings and/or stone
vessels, as the material “obsidian” is suitable for
such functions.>?

Major evidence stems from Cayoni, Tell
Magzalia, and Shimshara in the Upper-Middle
Euphrates where the Caydnii tools were commonly
worked on long blades of the naviforme technology
while the lateral modifications were performed
by deliberate pressure technique. Their distribu-
tion pattern indicates a first innovative core in
the Upper Euphrates and a temporal distribution
from West to East (Fig. 14). The earliest pieces
appear during the 9t millennium BC in Cayoni,
Nevali Cori and Gritille, clustering south of the
SE-Anatolian obsidian sources. From the late 8t
millennenium BC onwards, Cayoni Tools diffuse
along the majorriver systems to the southeast into
the Zagros and Khuzestan. The finds in Ali Kosh
probably belongto an earlier diffusion stage, while
the pieces from Hajji Firuz in NW-Iran (Urmia) rep-
resents the latest phase, the second half of the 7t
millennium BC. Worth mentioningis that almost all
analysed pieces match the Nemrut Dag/Lake Van
sources in SE-Anatolia. Asrapid as the introduction
and diffusion of Cayonii tools in the PPN world was,
sotheirdecrease coincidences with the emergence
of pottery production. Recently finds from Kmlo in
NW-Armenia, Kotias Klde, Aruchlo and Anaseuli
1 in Western-Georgia complete the distribution
pattern.>?

In addition, fragments of blade tools with
steep lateral edges from Dzheitunian assemblages
in the NE of Iran and W-Turkmenistan — here made
on flint — may have fulfilled a similar function.

Apart from the Cayoni Tools, several other lithic
artifacttypes can be associated within this distinc-
tive obsidian diffusion: 1) obsidian bladelet indus-
tries; 2) corner-thinned blades and 3) side-blow

51 Rokitta 2005.
52 See Chataigner/Gasparyan/Arimura. in this volume.

flakes; all found east of the Zagros. While the first
two categories can be regarded as “true” items of
the Neolithic tool set, side-blow flakes are in fact
remnants of the debris and are to be identified as
waste products of blade segmentation processes
(step of tool-finishing according to the chaine opéra-
toire). They represent the snapped parts of blades
but show no use traces.>> Such artefacts are also
known from Hajji Firuz at the Urmia lake, NW Iran
(Fig. 15). While corner-thinned blades appear as a
localinnovationin the Jezirah/Upper Mesopotamia
for the production of harvesting tools,># obsidian
bladelets (and much more rarely obsidian bladelet
cores) show a broad geographical distribution
from Upper Mesopotamia, the Zagros fringes and
towards the West into the Southern Levante and
Lower Egypt which suggests a special but common
role of function. It is noteworthy, that the obsidian
bladelets were all performed by pressure flaking.

Networks of technological style:
the geometrics

Since the geometrics of the Epipalaeolithic/Neo-
lithic Zagros and Caucasus were highlighted as
a possible chronological marker, most scholars
had focused on their sub-classification in terms
of typological variants and their implication. This
concerns particularly the Mesolithic/Neolithic tools
of the Caucasus and the question about origin and
typological linkages. In comparison, geometrics
of the Epipalaeolithic Zarzian groups of the Zagros
consist of small and narrow triangles or lunates, all
produced from small bladelets with oblique steep
retouches. Some specimens remind of Trialetian
types made onirregularflakes, asinJarmo.>> During
the 9t millennium BC, geometrics were virtually
absent from the early Neolithic assemblages, e.g.
in Ganj Dareh, East Chia Sabz or Chogha Golan®®,
apartfrom singularspecimen (e.g. Ali Kosh Phase In
the Deh Luran).>” Instead, a considerable amount
of nibbled and backed bladelets with asymmetrical

53 Nishiaki 1996; Vardi/Gilead 2011. While most scholars have

identified them as tools, others have suggested that they are
really waste products of a blade segmentation processes.
Recently, the newly discovered Ghassulian workshop at Beit
Eshel in Beer Sheva, northern Negev, yielded thousands of
SBBFs as well as numerous partially modified and complete
sickle blades. The study of the lithic assemblage from Beit
Eshel suggests that the SBBF are all waste products and we
suggestthatthey had the sameroleinthe northern Levantine
sites; see Vardi/Gilead 2011.

54 Nishiaki 1990.

55 Hole 1983.

56 Darabi et al. 2013; Thomalsky 2014; Zeidi/Conard 2013.

57 Hole et al. 1969 Fig. 24.



210

Judith Thomalsky

[ 1 3cm

Fig. 16. Ganj Dareh points (nibbled oblique bladelets) (photo: Thomalsky).
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Fig. 17. The Mushki geometrics, produced on regular blade segments (late 7t to 6" millen-
nium BCE) (modified after Abe 2011 fig. 2).

ends replaced the earlier geometric types in their

function as hunting tools (Fig. 16). Interestingly,
the disappearance of the geometric types can be
observed throughout the area under study, includ-
ing the PPNB world.>8.

After a gap of approximately 1000 years,

geometric microliths reappear in the shape of

trapezes and lunates. In terms of technological
grammar, they differ clearly from the older (Zarzian)
geometrics as can be illustrated with the inven-
tory of Tappe Mushki in Fars province (Fig. 17)>°
almost exclusively made on segmented bladelets
which need no further modification such as edge
retouches, this specific type was manufactured in

58 Bar-Yosef/Belfer-Cohen 1989.
59 Fukaii etal. 1973.

a highly-specialized and time-saving procedure.
Recently, M. Abe attributed the later geometric
types to distinctive parts of the arrow, respectively
the trapezes as inserts for the arrow shaft while
the lunates served as arrow tip.6® Overall, this
study comprises a significant re-occurrence oreven
increase of the hunting component in subsistence
economy (at least in Fars) associated with a promi-
nent change in the bow-and-arrow technology and
related technological style.

Concerning the question of an existent lithic net-
work along the Southern Caspian coast, ourdiscus-
sion should start with the geometric inventory of Ali
Tapein NE Iran. The tool inventory is dominated by
backed bladelets similar to the Zagros points and
microlithic triangles which were probably made
on bladelets and also on core-tablets. As in the
neighboring Belt cave noregularblade industry had
taken place, the geometric triangles and trapezes
were produced on irregular flakes. Hotu Cave con-
tains amorphous flakes and pebble tools, but again
lacks microliths. The Dam Dam Cheshmeh sequence
indicates the appearance of geometrics in the 7th
millennium BC at latest since the cave was aban-
doned in the course of the 6" millennium BC. The
pieces were flaked fromirregular cores and finished
through oblique-transversal retouches. In fact, they
can be placed technologically similar to the Triale-
tian geometrics (see below). Finally, the geometrics
of the Dzheitunian, were made on regular short
blade segments, where the dominant form is the
trapeze. In fact, the geometrics of the Dzheitun
sites do not differ typo-technologically from the
Late Neolithic pieces of Fars or Khuzestan province.

By analyzing the geometric tools that were broadly
described under the term “Trialetian”, it becomes
clearthat there are significant differences in terms
oftechnological grammar, and function, as already
discussed above. Typical for the “Mesolithic”
inventories are triangles or scalenes made from
broader flakes and/or short irregular blades. Nev-
ertheless, a comparable number is produced on
regular blade segments which appear in younger
contexts of the “Classic Trialetian” (Georgia,
Aserbaijan) and in the western and northern
neighboring areas. The typological variety in the
Caucasus can be chronologically ordered. Long
asymmetric triangles and trapezes and backed
pieces (e.g. Chokh) can be placed at the beginning
ofthe technological development, while symmetric
outlines are later shapes. Geometrics disappear
during the Early Neolithic (around 6000 BC, see

60 Abe 2011; Abe/Azizi Kharanagi 2014.
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Fig. 18. Sialk geometrics, produced from flaking debris (core tablets) (photo & drawings: Thomalsky).

the Anaseuli or Odishi, inventories for example).
Small bladelets with nibbled or backed laterals are
still present and particularly characteristic for the
assemblages of the W-Caucasus/Black Sea area,®!
or experience an increase in the northern regions
(Abrasia, Imeretia). However, in some places (for
instance in Firuz, W-Georgia) symmetric trapezes
are present until Late Neolithic/Early Chalcolithic
times. Since the available published record is still

61 Chataigner 1995.

insufficient, the question remains if this pattern is
valid or accidentally biased. Interestingly, there is
acomparable pattern demonstrated forthe Iranian
Neolithic which lacks geometrics fora considerably
span of time of approximately 1000 years, between
the mid-8t" to mid-7t millennium BC. A similar
development is actually observed for the contem-
porary assemblages in NE-Iran and Turkmenistan.
The assemblage known from Belt cave shows strong
analogies to the Hallan Cemi material which belongs
tothe olderEpipalaeolithic/Neolithic tradition. One
can assign the geometric tools of the Dzheitunian
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to the younger group, since they exhibit the same
technological attributes, mostly in the use of seg-
mented blades/bladelets, which indicates a same
manufacturing process as is the case in the 7th
millennium BC Mushki inventory.

Similarto the Caucasus, the Iranian Central Plateau
lacks an aceramic Neolithic and seems to have
been occupied by fully neolithisized farming groups
around 6200/6000 BC.%2 Recent investigations
at one of the key sites, Tappe Sialk in the Kashan
plain, places the Neolithic settlement (Period | and
I1) between 6000 and 5600 BC cal. Related lithic
material is characterized by the bladelet indus-
try but with a less significant number of blade/
bladelet tools. The group of geometrics should be
highlighted, out of which a certain amount exhibits
glossy edges which runs obliquely across one end
(Fig. 18). In terms of technological grammar, it is
highly evident that these geometrics were almost
without exception manufactured from semi-core
tablets, most possibly reduced from exhausted
bladelet cores, instead of blade segments as itwas
mainly common in othergeometric inventories. This
distinctive exploitation of bladelet cores, by even
using the remained broad core parts for obtaining
crescentflakes as blanks forthe required geometric
tools illustrates a very opportunistic management
of resources. In the neighbouring settlement of
Ghabrestan Nourabad (12 km north of Sialk) which
is equally dated into the early 6" millennium BC,
the lithic inventory is comparably dominated by
a blade-bladelet industry including pieces with
glossy edges which have served as sickles (Fig. 19).
Geometrics are — with few exceptions — lacking.
On the one hand, the industry shows strong links
to the advanced bladelet industries of the Zagros,
but in addition exhibits a rather advanced sickle
manufacture which is possibly slightly younger in
date than Sialk I. Assuming that, the crescents of
Sialk I-1l on the Iranian plateau are of a different
chaine opératoire than the other known geometrics
of the Late Neolithic. All major groups of geomet-
rics under discussion here — (1) Zagros/Fars and
possibly NE-Caspian shoreline, (2) Trialetian, (3)
Iranian Plateau and (4) Dzheitun — considerably
differ from each other in manufacturing method
(bladelet segment versus core tablet) and utilisa-
tion (projectile point versus sickle element). In a
large-scale perspective, one can find even more
technological differences which most possibly
depended on cultural aspects of technological
choice and not on technological potentials of the
group. Another example can be given by a rough

62 Fazeli Nashlietal. 2013.

view of the harvestingand huntingtools of Neolithic
sites of the Zagros/Fars and adjacent Khuzestan
(“the Zagros fringes” after R. Braidwood). Here,
harvesting tools were manufactured from bladelet
blanks (e.g. Ganj Dareh) while geometric forms
were used as inserts of projectile implements.
Both groups stand within the microlithic tradition
of Western Iran by using either the end products or
therelicts ofthe bullet core technology. This picture
also gives indirect evidence that lithic technology
of the Northern Central Plateau originated techno-
logically from the Zagros tradition, but developed
either further, leading technological attributes, or
transformed and re-generated to a new set of tech-
nological grammar which can be determined as a
local technological style or habitus.

Summary and Conclusion

From a supra-regional view, the two lithic complexes
of the Early Neolithic, the bullet core technol-
ogy of the Eastern Fertile crescent and the large
naviforme core technology of the Western Fertile
Crescent, seem to reflect a technological border-
line running through the Zagros flanks. In regard
of lithic technological concepts, one can suggest
that the microlithic complex of the earlier Zarzian
industry of the Zagros served as the technological
substratum of the later bullet core technology.
When evaluating Natufian industries, one can find
contemporary microlithic components. In an inter-
regional perspective, one can observe a gradual
technological change towards standardized blade
cores and a high-opportunistic blade technology
with an intensive output at the dawn of Neolithi-
zation. The suceeding technological development
experiences considerable impulses by the diffusion
ofthe pressure flaking technique: along the Western
Zagros flanks during the mid-9t" millennium BC. The
derived most characteristic lithic artefact — the bul-
let core — thus reflects the new (Neolithic) lifestyle
with more permanent and standardized working
sequences. Forthe Caucasus, the microlithic tradi-
tion equally continues; until the 6" millennium BC,
but appear to gradually be replaced by a larger
blade industry. There are several indicators that
the larger blade technology was first introduced
on obsidian.®® This blade industry has nothing
in common with the PPNB technology, but again
seems to be linked with the development in Iran.
This is further underlined by the distribution of the
pressure flaking technique into the Caucasus dur-
ing that period. As an overall aspect, the so-called

63 Thomalsky 2017.
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Trialetian can be regarded as contemporaneous
in its latest phase to the PPNA in Northern Mes-
opotamia and the Epipalaeolithic/Early Neolithic
groups of the Western Zagros. It further is equally
affected by major innovations in lithic technology
such as the introduction of pressure flaking or the
rise of new geometric types. This may explain why
the Trialetian appears to link lithic production from
the W-Caucasus to the SE-Caspian. Several open
points remain for future investigations, forinstance
our question about the first introduction and dis-
tribution pattern of pressure flaking, or the more
precise dating of our “Trialetian” and “Neolithic”
sequences inthe S-Caucasus. Additionally, a future
look on what happened in the lithic production of
SE-Anatolia may help to understand the Caucasian
technological development.

The second part of the paperfocused on the possi-
bilities forthe detection of technological networks,
with some case studies from the “lithic” perspec-
tive. A“technological grammar” of atool can help to
distinguish specific technological styles which may
be associated with exchange networks, specific
functions, orsocial groups, as shown forthe obsid-
ian distribution and in particular for the Cayonii
tools. For the latter, it is crucial that a specific
application (for stone vessel/decoration) is directly
connected with a specific raw material — obsidian-,
though there are possible local adaptions in flint.
In the case of the Neolithic geometric tools,
one can describe different technological attributes
on a chronological, technological and functional
level, as shown for the geometrics of the so-called
Trialetian, the Mushki inventory or Sialk I.
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Summary

The paper presents atool set of technological attrib-
utes of lithic stone tool production that enables to
circumscribe technological networks, using the
example of the Neolithic industries of the Zagros,
the S-Caucasus, Northern Mesopotamia and the
Iranian Plateau. Specific parameters determined by
the lithic chaine opératoire distinguish differences
and similarities in the general evolution of lithic
stone tool production but also in terms of techno-
logical style and modes of cultural choice. We can
define technological links which can be regarded as
technological consequences of a Neolithic lifestyle;
and we can furthermore bridge two major and very
distinctive lithic industries of the so-called West-
ern and Eastern fertile crescent. This contribution
furtherre-evaluates older concepts established by
Stefan Kozlowski and others, in particular in the
question of the distribution pattern of distinctive
geometric tools and postulated techno-cultural
correlations as itis the case for the so-called Trial-
etian. In fact, this term requires a critical revision
in terms of chronology, technology, and classi-
fication, since such forms of “lithic complexes”
cannot be reliably described, at least with regard
to recent investigations (and thus more finds of
lithicinventories from better documented contexts)
and socio-technological concepts. Lithic networks
indeed can be described on different levels that
derive from different steps of the chaine opératoire,
within the scope of raw material distribution (e.g.
obsidian), flaking technique, and tool finishing/tool
sets. Several case studies presented in this paper
demonstrate such lithic networks within considera-
ble areas of interaction and exchange on a broader
scale. Equally, one can circumscribe distinguished
technical styles which represent different local
habits in tool production.
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