
HAL Id: hal-04956849
https://hal.science/hal-04956849v1

Submitted on 19 Feb 2025

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution 4.0 International License

Neolithic obsidian mirrors from Southwest Asia: A
reflection on their diffusion and manufacture

Alice Vinet

To cite this version:
Alice Vinet. Neolithic obsidian mirrors from Southwest Asia: A reflection on their diffu-
sion and manufacture. Journal of Archaeological Science: Reports, 2025, 62, pp.105047.
�10.1016/j.jasrep.2025.105047�. �hal-04956849�

https://hal.science/hal-04956849v1
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://hal.archives-ouvertes.fr


Neolithic obsidian mirrors from Southwest Asia: A reflection on their 
diffusion and manufacture☆

Alice Vinet
Aix-Marseille University, UMR 7269 Lampea, France

A R T I C L E  I N F O

Keywords:
Mirrors
Lithic technology
Use-wear analysis
Obsidian
Neolithic
Southwest Asia

A B S T R A C T

In Anatolia obsidian has been used since the 8th millennium for the production of non-utilitarian artefacts such as 
ornaments and mirrors. Mirrors are circular objects, slightly convex, with a highly reflective surface. They are 
rare, as 56 obsidian mirrors were found in the Near East, spread accross six sites in Central Anatolia: Tepecik 
Çiftlik, Çatalhöyük-East, Sırçalıtepe, Güvercinkayası, Domuztepe and Akarçay Tepe occupied between the 8th 
and the beginning of the 5th millennium. Additionally, one mirror has been found in the Levant at Tel Kabri. 
Mirrors are found in various contexts, including graves, middens, in the infill of buildings after their abandon-
ment, in caches, or on the surface. To investigate the production and diffusion of these artefacts, an interdis-
ciplinary approach combining typology, technology and use-wear analysis was applied to mirrors and preforms 
found at Tepecik Çiftlik. This study represents a preliminary step in the analysis, contributing to the identifi-
cation of a potential mirror manufacturing site and the restitution of the complete chaîne opératoire.

1. Introduction

In Anatolia obsidian has been used since the 8th millennium for the 
production of tools and non-utilitarian artefacts such as ornaments and 
mirrors (Astruc et al., 2011; Balcı et Altınbilek-Algül, 2017, 2019; 
Healey, 2007, 2013; Healey et Campbell, 2014). Mirrors, characterized 
by their circular form and highly reflective surface, are rare. A total of 56 
obsidian mirrors have been discovered in the Near East, spread over six 
sites in Central Anatolia (Fig. 1): Tepecik Çiftlik, Çatalhöyük-East, Sır-
çalıtepe, Güvercinkayası, Domuztepe and Akarçay Tepe, and one site −
Tel Kabri is located in the Levant. The distribution of mirrors is het-
erogeneous, indeed, Domuztepe accounts for 23 out of the 40 finished 
mirrors, while at Tepecik Çiftlik, 11 out of the 16 preforms have been 
discovered.

Tepecik Çiftlik, located on the Melendiz plain in Cappadocia 
(Türkiye) at 1500 m asl, has been under excavation since 2000 by a team 
led by Erhan Bıçakçı from Istanbul University. Spanning from the 
Neolithic to the Early Chalcolithic period, the site witnessed human 
occupation from the beginning of the 7th millennium to the start of the 
6th millennium (Bıçakçı et al., 2012). Situated in close proximity to the 
main obsidian outcrops of Central Anatolia, the Nenezidağ obsidian 
outcrops are located approximately 23 km away from the site, while the 
Göllüdağ sources are about 10–14 km away (Balcı 2019:237). The site’s 
strategic location near these obsidian sources likely played a major role 

in the community’s decision to settle in this mountainous environment. 
The majority of the chipped stone industry consist of waste associated 
with several flake and blade productions, carried out at least partially on 
site (for details see Guilbeau, 2022; Vinet and Guilbeau, 2018; 2020; 
2024).

Mirrors were discovered in various contexts (see Table 1). At Çata-
lhöyük-East, mirrors were found inside burials serving as funerary of-
ferings in levels dating to the first half of the 7th millennium BC (Carter, 
2012; Doyle, 2017; Vedder, 2005). In Sırçalıtepe, mirrors were discov-
ered during a surface collection and near a workshop area, the site was 
occupied across the mid-8th millennium BC (Balcı et al. 2021; 2022). In 
Güvercinkayası, a fragmented finished mirror and four preforms were 
found in layers dating to Middle Chalcolithic. One preform was found in 
the infill of house M1, and another in a deposit in a walking area. The 
fragment of the finished mirror was found in a deposit (Balcı and 
Altınbilek-Algül, 2019). Other discovery contexts are not specified. At 
Domuztepe, none of the discovery contexts are described. However, two 
fragments of mirror have been found near beads and knapping work-
shops (Healey and Campbell, 2014). At Akarçay Tepe, a mirror is said to 
have been found close to the surface in a trench dating from the tran-
sition between the Aceramic Neolithic and Ceramic Neolithic (Balcı and 
Altınbilek-Algül, 2019). At Tepecik Çiftlik, the mirrors were found in 
levels dated to the 7th millennium BC, however the available informa-
tion does not formally identify the discovery contexts. At Tel Kabri, the 
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mirror was found on the surface (Gopher et al., 2011; Healey, 2013; 
Prausnitz, 1969; Thalmann, 2006).

All the mirrors are circular and feature a polished reflective surface. 
However, three distinct types of mirrors can be distinguished: 

• Type 1 comprises mirrors with a diameter between 6 and 9.5 cm, 
with a flat or domed back, arrises were abraded to facilitate handling 
(see 1 Fig. 2). They were found at Tepecik Çiftlik, Çatalhöyük-East, 
Sırçalıtepe and Domuztepe (Carter, 2012; Doyle, 2017; Healey, 
2013; Vedder, 2005).

• Type 2 includes mirrors with a handle. They were found at Güver-
cinkayası and Domuztepe (see 2 Fig. 2). Handles were formed by 
pitting (Balcı et al. (2022)) or by piercing (Healey, 2013).

• Type 3 encompasses several kinds of mirrors displaying one to three 
circular grooves (see 3 Fig. 2). This type of mirror has been found at 
Domuztepe and at Tel Kabri.

2. Materials and methods

2.1. Materials

The mirrors described in this paper are extremely scarce: one com-
plete mirror has been identified at Tepecik Çiftlik in the Neolithic levels 
(Fig. 3, Fig. 12). In addition, eleven preforms were discovered, among 
them seven were studied and four were identified on the photographic 
archives1 (see Table 2). The mirrors are circular or subcircular with a 
diameter ranging between 29 and 90 mm (average 48 mm) and a 
thickness ranging between 8 and 40 mm (average 20 mm) (see Plates 1 
and 2).

The mirrors are all dated to the Ceramic Neolithic (6850–6000 cal. 
BC), besides one (see #4 Table 2) which was discovered in a section 

during excavations of the Early Chalcolithic level (6100–5900 cal.BC).
The provenance of the obsidian has not been determined by chemical 

analyses. Nevertheless, the visual characterization (confirmed by 
chemical analyses) developed by N. Kayacan, T. Carter, and M. Milić was 
employed (Özbaşaran and Duru, 2014; Carter and Milic, 2013; Milić 
et al., 2013). Several macroscopic criteria such as color, inclusions, or 
transparency are used to distinguish obsidians. Preliminary observations 
indicate that from the Pre-Pottery to the Early Chalcolithic levels, the 
Göllüdağ outcrop was the main source of obsidian, followed by the 
Nenezidağ source (Balcı, 2016; 2019, Guilbeau 2022; Vinet & Guilbeau 
2018, 2020, 2024). It is very likely that the obsidian used to produce the 
mirrors at Tepecik Çiftlik came from a Cappadocian source.

J. Conolly was the first to attempt the reconstitution of the chaîne 
opératoire of the obsidian mirrors from .Çatalhöyük Relying on naked- 
eye observation of the worked surfaces, he outlined several 
manufacturing stages (Conolly, 1999; 42-43). Subsequently, J.F. Vedder 
tested Conolly’s model by producing six experimental mirrors (Vedder, 
2005). More recently, a tribological study was undertaken on a fragment 
of polished obsidian bracelet discovered at Aşıklı Höyük, a Pre-Pottery 
Neolithic site located in Cappadocia. The analysis determined that the 
bracelet underwent a three-stage production process: pitting, abrasing, 
and polishing (Astruc et al., 2011).

However, a techno-functional study has never been conducted on 
obsidian mirrors.

2.2. Methods

A techno-functional approach was applied to study the mirrors in 
order to understand how they were made and use.

Technological analysis is based on the identification of knapping 
scars on cores and products that enables the characterization of the 

knapping techniques and the manufacturing processes to reconstitute 
the chaîne opératoire (Inizan et al. 1995).

The use-wear analysis enables the identification of the technical 
activities in which tools were engaged by examining the traces left on 

Fig. 1. Map showing the localisation of Anatolian sites where obsidian mirrors were found (black circles) and the Cappadocian obsidian sources (red stars). The 
numbered sources are: 1 – Nenezi Dağ and 2 – Göllü Dağ. Credits: A. Vinet.

1 These mirrors are stored at the Niğde Archaeological Museum and have not 
been studied.
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the tools during use. Use-wear analysis is based on the identification of 
use-wear traces such as micro-scaring which inform on the tool motion 
and the hardness of the worked material; edge rounding which informs 
on the position of the tool and the degree of abrasion of the worked 
material; striations which inform on the motion of the tool; abrasion 
which informs on the abrasiveness of the worked material; and polish 
which informs on the type of worked material (Claud et al. 2019; Keeley 
1980; Semenov 1964; Tringham et al. 1974; Vaughan 1985). Mirrors 
were observed with stereoscopic and metallographic microscopes at 
various magnification (ranging from 10x to 500x). The interpretation of 
traces is based on the comparisons of archaeological and experimental 
traces (i.e. Clemente et al., 2015; Hurcombe, 1992; Kononenko, 2011; 
Rodriguez Rodriguez, 1998) and enables the recognition of the activities 
in which the tools were involved. To ensure consistency in the results, 
several identification criteria were systematically recorded for each type 
of use-wear trace. For scars, the criteria include position, distribution, 
orientation, termination, initiation, morphology, size, and quantity. 
Edge rounding was described using three criteria: symmetry, continuity, 
and texture. Striations were documented based on their location, 
quantity, density, orientation, length, width, and morphology. Abrasion 
was recorded through its position, development (for instance patches, 
removals, linear bands), extent, and grain size. Polishes were described 
using position, distribution, extent, orientation, limit, density, texture, 
and microtopography (for a more detailed methodological description, 
see Vinet 2022).In this study, the reference collection of the Laboratory 
of Technological and Functional Analyses of Prehistoric Artefacts 
(LTFAPA) in Rome, Italy was consulted. This collection, established 
since 1986, comprises experimental tools made from various raw ma-
terials, including flint, quartz, basalt, obsidian, rhyolite, and radiolarite. 
The tools were used in both exploratory and problem-oriented experi-
ments, conducted under strict control of variables. For this research, 153 
tools were selected from the collection and analyzed according to the 
methodological protocol outlined. This collection provides a diverse and 
comprehensive framework for identifying and interpreting use-wear 
traces, offering valuable insights for the comparative analysis of the 
archaeological corpus.

This study was conducted as part of a doctoral research project 
completed prior to the COVID-19 pandemic. Initially, there were plans 
to undertake collaborative experiments. However, the onset of the 
pandemic disrupted these plans, and the research had to be finalized in 
its current form to meet the requirements of the doctoral timeline. While 
experimental investigations remain a valuable avenue for future studies, 
this paper focuses on the analysis and interpretation of the data avail-
able at the time.

The mirrors were studied at a macroscopic scale at Tepecik Çiftlik 
with a stereomicroscope: the Leica EZ4W (magnifications from 8x up to 
35x), and a metallographic microscope: the Nikon Optiphot (magnifi-
cations from 50x to 400x). Then, the microscopic data was acquired in 
the Prehistory Department lab at the Istanbul University with a metal-
lographic microscope: the Nikon LV150 (magnifications from 100x up to 

400x).
Based on the thorough examination of artifacts discovered at Tepecik 

Çiftlik, the following section proposes a production sequence for 
obsidian mirrors, of which every stage is documented by preforms.

3. Results

At Tepecik Çiftlik, the traces were impacted by post-depositional 
surface modifications (PDSM). Nearly 70 % of the tools recorded for 
the Early Chalcolithic assemblage show a heavily damaged surface 
(Vinet, 2022; Vinet & Guilbeau 2024). The post-depositional surface 
modifications observed are due to various taphonomic processes and 
also to storage in very large plastic bags containing too many pieces. The 
alterations include bright spots, intersecting striations, and micro 
pitting. The PDSM are easy to recognise as they are clearly distin-
guishable from use-wear and therefore did not prevent the examination 
of the mirrors. The main PDSM observed on the mirror assemblage were 
striations and micro pitting (Fig. 11).

Every step of the chaîne opératoire of mirrors was identified at 
Tepecik Çiftlik and documented, the following graph sums up the pro-
duction sequence (Fig. 4). 

1. Obtaining a subcircular blank

The first step to manufacture a mirror is to obtain a blank with a 
relatively flat and subcircular surface. These blanks can be exhausted 
blade or flake cores or can be obtained directly from a raw material 
nodule. Among the assemblage, the blanks are exhausted blade or 
blade/flake cores besides one cortical flake (Table 1). 

2. Retouch of the blank to modify the shape

The blank is then retouched to improve its circular shape. Small 
flakes are removed by percussion or pression all around the perimeter of 
the mirror. This step is evidenced on every preform even though the 
following production steps have often obliterated the bulbs observable 
on the removals. The preform #8 is subcircular, irregular negatives of 
removals are observed on the sides of the preform (Fig. 5). This retouch 
is located on top of the blades removals and happened after the core was 
used to obtain blades. 

3. Retouch of the surface to level the blank

Once the mirror has its final shape, the next step is to obtain a very 
flat surface. If the surface exhibits protruding areas, they are level by 
very shallow removals. This stage is documented with three preforms 
found at Tepecik Çiftlik: #3, #5 and #6. The figure 6 shows preforms #3 
(right) and #5 (left), with shallow removals on the surface (Fig. 6). 

4. Retouch of the blank’s outline to remove the sharpness

Table 1 
Obsidian mirrors discovered across the Near East..

Dates Finished 
objects

Preform Context Production on 
site

References

Tepecik Çiftlik 6850–5900 BCE 1 11 Unknown yes /
Çatalhöyük- 

East
7100–5950 BCE 12 1 Burial no Carter 2012; Doyle 2017; Vedder 2005

Sırçalıtepe mid-8th millennium 
BCE

2 0 Surface no Balcı et al. 2021; 2022

Güvercinkayası 5200–4750 BCE 1 4 Building infill, caches, and 
unknown

yes Gülçur & Firat 2005; Balcı & Altınbilek-Algül 
2019

Domuztepe 6800–5450 BCE 23 0 Unknown no Healey 2007 & 2013
Akarçay Tepe 7800–6000 BCE 1 0 Unknown no Balcı & Altınbilek-Algül 2019
Tel Kabri 6400–4500 BCE 1 0 Surface no Gopher et al. 2011; Healey 2013; Prausnitz 

1969
 Total 40 16   
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When the surface is sufficiently flat and no further retouching is 
needed, the outline of the mirror is chipped by direct percussion with a 
soft stone. The goal is to facilitate handling of the preform by removing 
the sharpness from the edge. This stage is observable in preforms #4 and 
#2. Partial evidence of edge chipping is discernible on other preforms as 
well, but the subsequent manufacturing steps have partially or 

Fig. 2. The three types of mirrors. 1: type 1; 2: type 2; 3: type 3, the arrow indicates the groove. Credits: (1) A. Vinet; (2) Balcı & Altınbilek-Algül, 2019; (3) 
Healey, 2013.

Fig. 3. The finished mirror discovered at Tepecik Çiftlik in 2012 in a Ceramic 
Neolithic level with a highly reflective surface. Credits: A. Vinet.

Table 2 
Inventory of complete mirrors and preforms of mirrors found in Tepecik Çiftlik 
with the manufacture information.

# Diameter in 
mm

Width in 
mm

Manufacture Analysis Blank Type

1 57 36 Finished mirror Studied Blade core
2 39 13 Preform, step 7 

uncompleted
Studied Blade/flake 

core
3 47 14 Preform, step 3 

completed
Studied Flake core

4 28 9 Preform, step 5 
completed

Studied Blade core

5 87 41 Preform, step 3 
completed

Studied Blade core

6 41 12 Preform, step 3 
uncompleted

Studied Cortical 
flake

7 42 20 Preform, step 6 
uncompleted

Studied Blade/flake 
core

8 40 17 Preform, step 2 
uncompleted

Studied Blade core

9 ca70 / Preform, unknown 
step

Not 
studied

Blade core

10 ca50 / Preform, step 4 
completed?

Not 
studied

N/a

11 ca80 / Finished mirror? Not 
studied

Blade core

12 ca40 / Preform, step 7 
completed?

Not 
studied

N/a
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completely masked this stage (Fig. 7). 

5. Abrasion of the sharp edges and arrises to make them dull

The next step consists of abrading the sharp edges and arrises to 

make them dull and, once again, to facilitate handling of the mirror. The 
abrasion is likely formed by friction between the preform and a coarse- 
grained stone with a back-and-forth motion. This stage is visible on the 
finished mirror to the naked eye where the arrises are flattened and 
appear light gray due to abrasion (Fig. 8). At a macroscale the abrasion 

Plate 1. Mirrors from Tepecik Çiftlik. (a) to (f) were studied. (a) preform #3, (b) preform #8, (c) preform #7, (d) preform #6, (e) preform #4, (f) preform #2. 
Credits: A. Vinet.
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appears extensive in the form of large areas, and bands oblique and 
perpendicular to the top of the mirror. Some bands of abrasion start at 
the top of the pictures on Fig. 8 and end at the bottom, while others 
follow the opposite direction. The bands of abrasion are also distributed 
from the left to the right and vice versa. They are clearly indicating 
bidirectional left/right and up/down back-and-forth motions. The 

significant extension of this abrasion indicates the contact of a very 
abrasive material.

On preform #4, moderate abrasion is observed on the upper face of 
the mirror, in the form of a continuous band around the entire periphery 
of the preform visible to the naked eye (Fig. 9). At a macro scale, the 
abrasion appears as a large area oblique to the edge, with a coarse 

Plate 2. Mirrors from Tepecik Çiftlik. (g) and (h) were studied, mirrors (i) to (l) were not studied.. (g) preform #5, (h) mirror #1, (i) preform #11, (j) preform #10, 
(k) preform #12, (l) preform #9. Credits: (g) and (h) A. Vinet; (h) to (l) Tepecik Çiftlik team.
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texture. The abrasion gradually decreases towards the center of the 
mirror, and dotted bands of abrasion can be seen oriented in various 
directions, indicating a back-and-forth movement. A light and shiny 
polish partially covers the abrasion, it is visible on the protruding points, 
and oriented in the direction of the abrasion. It is likely produced by 

friction with a coarse-grained stone. 

6. Abrasion of the surface with a coarse mineral to smooth it

The following steps concern only the surface, which will be modified 
several times until the artefact becomes reflective. Firstly, the surface 
will be completely abraded through friction with a coarse-grained 
mineral. The goal is to make the surface of the mirror perfectly 

Fig. 4. Production sequence of type 1 mirrors. The eighth step, though not formally identified in the Tepecik assemblage, is suggested as a potential final stage.

Fig. 5. Preform #8. Irregular negatives of removals are observed on the sides of 
the preform to improve the circular shape. Credits: A. Vinet.

Fig. 6. Preform #5 (left) and preform #3 which was abandoned after step 3 was completed. Shallow removals are observable on the surface to level the surface 
before abrasion. Credits: A. Vinet.

Fig. 7. Preform #4 which was abandoned after step 4 was completed. Chipping 
of the edge is visible and aims at removing the sharpness and facilitating 
handling. Credits: A. Vinet.
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smooth and flat to prepare it for polishing, which occurs afterward. 
Experiments conducted by J.F. Vedder have demonstrated the necessity 
of adding water and an abrasive agent such as sand at this stage (Vedder, 
2005). In Tepecik Çiftlik, this step is observed on preforms #7 and #2. 
These were abandoned before the surface was completely smoothed. 
Fig. 10 shows preform #7, a smooth and abraded surface is visible to the 
naked eye. At a macro scale, very wide striations are seen, indicating a 
left/right and up/down back-and-forth movement. The use of a coarse- 
grained stone is identified through the presence of wide striations on the 
surface, which are characteristic of abrasion with larger abrasive par-
ticles. In contrast, finer abrasives produce narrower striations and a 
more homogeneous surface. This preform exhibits significant differ-
ences in microtopography, likely explaining its abandonment during the 

manufacturing process, as it would have required extra efforts to finish 
the mirror. 

7. Polishing of the surface with a fine mineral to make the surface 
reflective

The next step is to polish the surface to make it reflective. The polish 
is achieved through friction between the mirror surface and a fine- 
grained stone, adding water and a fine abrasive agent such as clay or 
sandy ash has been suggested by J.F. Vedder (Vedder, 2005). This step 
can be observed on preform #2 as it was abandoned during this stage. To 
the naked eye, the abrasion covers the entire flat surface. The surface is 
smooth and feels soft to the touch. At low magnification (from x8 to 
x35), wide abrasive striations are observed, with varying orientations 
but generally parallel to each other, indicating a non-circular back-and- 
forth movement (Fig. 11). In contrast to the previous stage, the use of a 
fine-grained abrasive is indicated by the presence of narrower, more 
homogeneous striations. This observation is consistent with the tribo-
logical analysis of a Neolithic obsidian bracelet, where the surface 
became more homogeneous with the use of finer abrasives (Astruc et al., 
2011). The surface is disrupted by post-depositional pitting. The preform 
does not exhibit any manufacturing defects that would explain its 
abandonment during the manufacture. The removals and micro frac-
tures observed on the edge of the preform happened after the abrasion 
process as they cut the traces. 

8. Probable last step: polishing of the surface with leather and fat to 
enhance reflectiveness

Building upon J. Connoly’s suggestion (Conolly, 1999: 43), we pro-
pose the hypothesis of a final polishing step intended to make the mirror 

Fig. 8. Finished mirror #1 showing abraded edges and arrises. Credits: A. Vinet.

Fig. 9. Preform #4 which was abandoned after step 5 was completed. Moderate abrasion is visible on the upper face of the mirror, in the form of a continuous band 
around the entire periphery. Arrows indicate dotted bands of oblique abrasion oriented in various directions, indicating a back-and-forth movement. Credits: 
A. Vinet.

Fig. 10. Preform #7 which was abandoned during step 6. The surface is 
partially abraded, post-abrasion removals are visible on the surface. Credits: 
A. Vinet.
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surface highly reflective. This step was not included in J.F. Vedder ex-
periments, as he considered the level of reflectiveness sufficient. How-
ever, finished mirrors recently discovered at Çatalhöyük-East and 
Tepecik Çiftlik display highly reflective surfaces, which suggests the 
possibility of an additional polishing step in their manufacture.

We hypothesize that this final polishing step may have been achieved 
using a smooth fabric in combination with grease. The friction created 
between the polished surface and the greasy textile would help diminish 
dull spots and create a uniform reflective surface.

In the case of the Tepecik Çiftlik assemblage, the identification of this 
step is particularly challenging. The surface of the finished mirror (#1) is 
heavily disturbed by numerous post-depositional matte-abraded stria-
tions and micro pits likely produced by friction with sediments and other 
obsidian implements during storage (Fig. 12). These disturbances 
obscure the original surface treatment and complicate the detailed 
characterization of the polish. Fig. 12 illustrates the reflective surface of 
the finished mirror at x35 magnification, showing a polished, white, flat 
surface interspersed with numerous striations and thin bands of abra-
sions oriented in multiple directions. These linear traces were produced 
by friction with different materials. Some are shallow and could have 
been produced by thin particles, others are very wide and abraded and 
were produced by a larger abrasive material.

Further study of better-preserved finished mirrors is needed to 
confirm this hypothesis definitively. Until such evidence is available, the 

eighth step remains a plausible but unconfirmed stage of the 
manufacturing sequence.

Similar challenges are encountered in the study of polished alpine 
jade axes, as highlighted by Pétrequin et al. (2012, Pétrequin et al. 
(2017)) in their experimental reconstructions. The « polissage ̀a glace » of 
Alpine jade axes involved gentle, repeated friction under water using an 
extremely fine-grained siliceous or metamorphic stone, resulting in a 
reflective surface. A potential explanation for the divergence in tech-
niques between obsidian and jade lies in their differing physical prop-
erties. Obsidian, with a Mohs hardness of approximately 5–5.5, is 
significantly softer than jade, which can reach a hardness of 6–7. The 
greater toughness and finer grain of jade would necessitate distinct 
polishing approaches. This distinction highlights the importance of 
material-specific considerations in understanding ancient 
manufacturing processes.

4. Discussion

4.1. Production and diffusion

The preforms and the finished mirror uncovered at Tepecik suggests 
that the inhabitants were manufacturing type 1 mirrors in the village 
during the 7th millennium BC. Tepecik Çiftlik is the only archaeological 
site where a complete set of preforms, attesting the local production, has 

Fig. 11. Preform #2 which was abandoned during step 7. The right picture shows fine-grained abrasion observed under a stereoscopic microscope (x20) and very 
wide abrasive striations with varying orientations. Traces of post-depositional pitting are visible on the left picture. Credits: A. Vinet.

Fig. 12. Left: finished mirror. Right: polished surface observed with a stereoscopic microscope (x35), the striations are post-depositional, the white areas are polished 
and highly reflective. Credits: A. Vinet.
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been found. Interestingly, other locations where type 1 mirrors have 
been unearthed exhibit no signs of their production. It should be noted 
that one circular object showing traces of abrasion on its surface has 
been identified as a preform at Çatalhöyük-East (Vedder, 2005). How-
ever, the object, which is broken, lacks the circularity and flatness 
observed on obsidian mirrors. Its microtopography is irregular and 
bumpy and the abrasion is visible only on the protruding areas. This 
suggests that, if it were a a preform, the step 6 of the manufacturing 
process would have occurred before step 3, contradicting the expected 
production sequence. Consequently, this object appears less like a mirror 
preform and more like a sub-circular tool with traces of abrasion on its 
surface. It could, for instance, have been used as a burnisher for pottery 
or a tool for plastering walls or floors. Furthermore, later publications on 
obsidian mirrors from Çatalhöyük (Carter 2012; Doyle 2017) never 
mention this supposed preform, focusing exclusively on finished mir-
rors. This absence suggests that subsequent researchers did not interpret 
the object as a preform. Finally, it is the only preform-like artifact found 
at Çatalhöyük-East since the 1960’s, further supporting the hypothesis 
that the site was not a production hub for obsidian mirrors. These con-
siderations suggest that Çatalhöyük-East likely received mirrors as 
finished products. This aligns with the site’s raw material procurement 
strategy, where obsidian arrived from Cappadocia either in the form of 
blades or cores (Carter et Milic, 2013). The procurement analysis carried 
out on the two mirrors found in 2012 indicates that the obsidian came 
from Nenezidağ (Doyle, 2017) suggesting that the production site could 
be located in Cappadocia near the obsidian sources. Nenezidağ obsidian 
outcrops are situated 23 km away from Tepecik Çiftlik and were 
extensively used for raw material procurement by neolithic people.

Mirrors first appeared in Central Anatolia during the 8th millennium 
BCE. Sırçalıtepe is the nearest archaeological site to the obsidian sources 
in Cappadocia, dated to the Pre-Pottery Neolithic. While the presence of 
mirrors and the proximity to raw material sources suggest the possibility 
that Sırçalıtepe could have been a local production center, this remains a 
hypothesis that requires further testing. The mere proximity of a site to 
obsidian sources and the presence of these objects are not sufficient to 
determine whether the site was a mirror production center. A thorough 
typo-technological and traceological analysis is necessary to evaluate 
this hypothesis and provide more conclusive evidence.

The available evidence strongly supports the hypothesis of local 
production of Type 1 mirrors at Tepecik Çiftlik, spanning from the late 

Pre-Pottery Neolithic to the Early Chalcolithic (6850–5900 cal. BCE) 
with a potential distribution to Çatalhöyük-East (Fig. 13). This produc-
tion reflects the know-how developed by the site’s inhabitants, who 
were capable of meeting local needs while ensuring regional distribu-
tion. Additionally, we suggest the possibility of an extra-regional diffu-
sion to more distant sites, such as Akarçay Tepe where the use of both 
east Anatolian and Cappadocian obsidian is confirmed (Maeda 2007). 
While this hypothesis remains to be confirmed, it opens intriguing av-
enues for understanding the scope and influence of Tepecik’s obsidian 
production within broader exchange networks (Fig. 12).

The production and distribution of type 2 mirrors, found in Güver-
cinkayası and Domuztepe, remains to be seriously investigated. Güver-
cinkayası is located near the Cappadocian obsidian sources, providing 
the inhabitants with unlimited access to raw material. A few preforms 
and a finished mirrors were found on the settlement, but they have not 
been studied yet. Domuztepe, on the contrary, is located far from the 
Cappadocian obsidian sources. However, many polished and non- 
utilitarian obsidian objects have been found such as beads, pendants, 
vessels, and mirrors. The inhabitants of the settlement mastered the 
techniques for creating polished obsidian objects as some small-scale 
production of certain objects happened locally (Healey and Campbell 
2009; 2014). Most of the obsidian used on site came from eastern 
sources, however provenance studies indicate that obsidian from the 
Cappadocian sources may have been preferred for the production of 
non-utilitarian objects (Healy 2013; Healey and Campbel 2014). 
Investigating the links between Güvercinkayası and Domuztepe seems 
highly promising for future research.

Type 3 mirrors were uncovered in Domuztepe and Tel Kabri. The one 
finished mirror from Tel Kabri has not been studied yet, the provenance 
of the obsidian is unknown. The location of the site far from the sources 
might suggest an importation from a foreign site, which remained to be 
identified.

4.2. Functions

Understanding the functions of mirrors in prehistoric societies 
involve unraveling their role beyond mere reflective surfaces. The dis-
tribution of type 1 mirrors prompt an exploration into the significance 
these objects held within their cultural and socio-economic contexts.

The finished mirrors are sufficiently reflective to actually be used as 

Fig. 13. Map showing the potential distribution of mirrors during the 7th millennium BC in Central Anatolia. The distribution area of mirrors is represented in light 
purple, the arrow in dark purple indicates the production center (Tepecik Çiftlik) and the likely receiving sites of mirrors (Çatalhöyük-East, and Akarçay Tepe). 
Credits: A. Vinet.
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mirror to see oneself. According to J. Conolly, the reflective surface is 
the functional property of mirrors (Conolly, 1999; 43). Other suggested 
uses include redirecting light or signalling (Healey, 2013). The reflective 
surface may not be the sole functional property of mirrors. I. Franz, for 
instance, suggests that they may have served as tools for burnishing 
ceramics, with the tool’s surface gradually becoming reflective during 
use (Franz, 2010). However, the chaîne opératoire detailed in the previ-
ous section emphasizes that obtaining a reflective surface was the main 
objective of the production and not the result of another technical 
activity.

Mirrors are also portable and mobile objects, designed to be hand-
held rather than mounted on walls. At Çatalhöyük-East, at least one 
mirror is plastered everywhere except on the reflective surface, a feature 
seen by J. Conolly as evidence of their portable nature (Conolly, 1999; 
43). The plaster is believed to enhance grip and prevent injuries from 
scars that may detach from the mirror, potentially damaging the object 
as well.

Three mirrors recently discovered in Çatalhöyük-East burials were 
associated with pigments. Blue and green pigments were found near two 
mirrors in a multiple burial in 2012 (Tung, 2012; 15), while red and 
yellow pigments were associated with a mirror in an individual burial in 
2017 (Haddow et al., 2017; 106). This suggests that the backs of these 
mirrors might have been painted, either entirely or partially.

In the context of Çatalhöyük-East, mirrors are exclusively found in 
burials, indicating their role as funerary offerings accompanying the 
dead. However, on other sites, contextual information does not provide 
insight into their significance.

5. Conclusion

Mirrors are exceedingly rare objects in the Near East, with fewer than 
60 known to date following a comprehensive inventory. The recent 
discovery of eleven preforms and one finished mirror at Tepecik Çiftlik 
presents an extraordinary opportunity to trace the manufacturing, 
diffusion, and functions of type 1 mirrors. The results reveal that their 
production involved eight steps. The site might have played a pivotal 
role as a production hub, manufacturing and distributing mirrors across 
Anatolia during the 7th millennium BC.

Understanding the functions of prehistoric mirrors extends into their 
cultural and socio-economic significance. Carefully designed to be 
handled, mirrors may have been painted and served various functions, 
including self-observation. Some mirrors, discovered in burials at Çat-
alhöyük-East, suggest a funerary role, while their significance on other 
sites remains unclear.

This study represents a preliminary step in the analysis of obsidian 
mirror production and use. While significant progress has been made in 
identifying a potential manufacturing site and reconstructing the chaîne 
opératoire, further experimental work and detailed analyses, including 
high-resolution imagery, are planned for future research. These ad-
vancements will refine our understanding of the gestures, techniques, 
and levels of specialization involved in crafting these unique artefacts.
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Kuniholm, P.I. (Eds.), Central Turkey. Archaeology and art publications, Galatasaray 
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