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1. INTRODUCTION1

The ruined city of Sidi Khalifa (ancient Pheradi Maius) 
in the Gulf of Hammamet, 13 km from the present town of 
Enfidah, represents the most important known production 
centre of African Red Slip Ware (ARS) in C/D-quality2. 

* Department of Archaeology, Ghent University, PhD candidate 
(Carina.Hasenzagl@UGent.be).
** Dipartimento di Scienze della Terra, dell’Ambiente e della Vita 
(DISTAV), Università degli Studi di Genova. External collaborator to 
the Centre Camille Jullian (Aix Marseille Univ, CNRS, CCJ, Aix-en-
Provence) (capelli@dipteris.unige.it). 

1. We would like to give special thanks to Michel Bonifay for 
kindly granting access to samples from Sidi Khalifa from previous 
investigations and for his valuable suggestions. 
2. ARS in C/D-quality was also produced in the Central Tunisian 
atelier of Chougafiya and in Henchir el Ourezla recently documented 
by a Tunisian survey team. See Bonifay 2004, p. 49; Ben Moussa 
2017, p.  167-169. For the most recent overview of the traditional 

The site, already explored by travellers and scientists since 
the 18th century, was identified as an ARS workshop in 1968 
by the Dutch archaeologist J.W. Salomonson (1925-2017)3. 
Salomonson surveyed several Tunisian and Algerian ARS-
production sites between 1961 and 19724 and his archaeolo-
gical activities revealed a pottery district with at least four 
kilns in the western and north-western portions of the ancient 
city. Further prospections of 1997-1999 conducted by M. Ben 
Moussa and S. Aounallah, who was working as site manager 
of Pheradi Maius 1998-2008, led to the discovery of numerous 
sherds, misfired pottery, tools and saggars as well as of kilns 
that were exposed because of agricultural activity and erosion5. 

categories of ARS based on the Italian classification see: Bonifay 
2016.
3. Salomonson 1968, p. 95, note 38; p. 144, Appendix VII. See also 
Hasenzagl 2019. 
4. See Hasenzagl 2019; Hasenzagl et alii 2019. 
5. See Ben Moussa 2007, p. 109-131. 

PETROGRAPHIC CHARACTERISATION  
OF LATE ROMAN AFRICAN POTTERY  
FROM J.W. SALOMONSON’S SURVEYS: 
THE WORKSHOP OF SIDI KHALIFA

Carina HASENZAGL*, Claudio CAPELLI**

Keywords: Tunisia, Sidi Khalifa/Pheradi Maius workshop, African Red Slip Ware, African Cooking Ware, fabric studies, petrography. 
Abstract: In the frame of the study of J.W. Salomonson’s survey collection of African pottery, the petrographic characterisation of 
selected African Red Slip Ware C/D and Cooking Ware samples from the North Tunisian production site of Sidi Khalifa is presented. Thin 
section analysis and binocular observations have been combined to verify the effectiveness of the latter method, to establish a coherent 
technological and compositional classification as well as to identify the micro- and macroscopic markers of Sidi Khalifa’s production and 
to cross-reference them with already studied samples from consumption sites in Sicily.

Mots-clés : Tunisie, atelier de Sidi Khalifa/Pheradi Maius, sigillée africaine, culinaire africaine, études des pâtes, pétrographie.
Résumé : Nous présentons ici la caractérisation pétrographique d’échantillons sélectionnés de sigillée C/D et de culinaire récoltés sur 
l’atelier de Sidi Khalifa, dans le cadre de l’étude de la collection de céramique africaine de J.W. Salomonson. L’analyse pétrographique 
de lames minces et l’observation des pâtes à la loupe binoculaire ont été combinées dans le but de vérifier la validité de la deuxième 
méthode, d’établir une classification technologique et compositionnelle cohérente, d’identifier les indicateurs micro- et macroscopiques de 
provenance de la production de Sidi Khalifa et de les tester sur des échantillons de sites de consommation de Sicile déjà étudiés.

الكلمات المفاتيح : تونس، ورشة سيدي خليفة / فيرادي ماجوس(Pheradi Maius)، السجيل الإفريقي، الفخار المعد للإستعمال اليومي، دراسة العجائن، البتروغرافيا.
تلخيص : سنقدم خلال هذا العمل الخصائص البتروغرافية للنماذج المختارة من السجيل صنف «ج» وصنف «د» ومن الفخار المعد للإستعمال اليومي، والتي تم جمعها من ورشة 
سيدي خليفة في إطار دراسة المجموعات الخزفية الإفريقية التي أعدها J.W. Salomonson. تم دمج طريقة التحليل البتروغرافي باعتماد الشفرات الدقيقة مع ملاحظة العجائن عبر 
المجهر الدقيق وذلك لعدة أسباب منها التثبت من دقة الطريقة الثانية وإعداد تصنيف تقني متطابق مع مكونات العجائن إضافة إلى تحديد المؤشرات الدقيقة والمجهرية للفخار 

المتأتي من ورشة سيدي خليفة وإختبارها مع نماذج من مواقع استهلاك من سيسيليا(Sicily) تمت دراستها مسبقا.
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When Salomonson surveyed Sidi Khalifa in 1961, 
he collected 222 diagnostic ARS and 38 Cooking Ware 
fragments. Due to this large material base, it was possible 
to detect the characteristic spectrum of vessel types that 
also matches the repertoire recently documented by M. Ben 
Moussa6. Salomonson’s collection includes a large diversity 
of ARS forms7 (Hayes forms 50B, 58B, 61B, 68, 79, 80B, 
87A, 87A/88, 88, 91, 99, 103, 104, 105 as well as Ben 
Moussa’s types Pheradi Maius 27.1, 61, 76 and 77), saggars 
and specimens of a limited number of Cooking Ware (Sidi 
Jdidi 3 and the lids Hayes 182, 195 as well as Pheradi Maius 
93.3). The forms in Salomonson’s survey material can be 
dated to a period spanning the 3rd to 7th centuries AD.

Unfortunately, Salomonson’s collection, which also 
includes pottery from several other production sites, 
remained mainly unpublished8 and was stored at different 
European research facilities and Universities for more than 
half a century9. Since 2010 it has been studied in the inter-
disciplinary FACEM10 pottery project at Vienna University 
and in the frame of a doctoral thesis (C.H.) mainly based 
on the petrographic characterisation of different ARS and 
Cooking Ware productions by applying fabric analysis under 
the binocular microscope11. This method focuses on the 
description of microscopic properties. These are defined by 
multiple factors: the source and treatment of clay, as well as 
the temperature and atmosphere during firing including the 
clay matrix, total percentages of voids and of temper12 as well 

6. Ben Moussa 2007, p. 134-215.
7. For a detailed presentation of the ARS vessel types from 
Salomonson’s survey see: Hasenzagl 2019.
8. Apart from a study of material from the necropolis of Raqqada, 
and from a preliminary report of the workshops Henchir es Srira and 
Sidi Aïch by Marianne Stern in 1968, nothing had been published. See 
Salomonson 1968; Stern 1968. ARS from Bordj el Djerbi, Henchir el 
Biar, Oudna and Sidi Khalifa are presented in Hasenzagl 2019. 
9. Salomonson’s survey and excavation campaigns were authorised 
by the INAA (Institut National d’Archéologie et d’Art), and after 
their conclusion the collected material was first transported to the 
Netherlands Institute in Rome, then to Utrecht (1968), to Ghent (2003) 
and Vienna (2010) University. It has always been the intention to 
return the collection to Tunisia and Algeria. The repatriation of the 
material will take place after the ongoing studies are finished and 
in accordance with the Tunisian Antiquity Department. See also 
Hasenzagl et alii 2019. 
10. FACEM (= FAbrics of the CEntral Mediterranean) is an online 
database for specialists of Greek, Punic and Roman pottery. Its 
aim is to give an overview of production centres in the Central 
Mediterranean region by presenting images and descriptions of fabrics 
analyzed under the binocular microscope. For more details, see www.
facem.at.
11. Carina Hasenzagl’s PhD project (“Made in Africa. Production and 
Consumption of African Red Slip Ware in Late Antiquity”) at Ghent 
University (promotor Prof. Roald Docter), cooperating with Vienna 
University (co-promoter Dr. Verena Gassner), focuses on evaluating the 
distribution of ARS from individual Tunisian workshops resulting in a 
reconstruction of the commercial relations between African producers 
and Mediterranean consumers at selected consumption sites. The 
thin sections for this project will all be analyzed by Claudio Capelli. 
12. Because it is a simple method that can be also employed 
by archaeologists lacking geological expertise, it is not always 
possible to correctly denominate the individual grains, but this has 

as the frequency, form and size of all sorts of inclusions and 
their sorting that are discernable on a fresh break13.

Over the past years archaeometric (chemical and petrogra-
phic) analyses based on the characterisation of kiln wasters 
demonstrated their importance for identifying the origin of 
ARS found at various consumption sites14. However, these 
analyses have been conducted only on selected groups and a 
limited number of samples, due to the high costs and also due 
to difficulties of gaining permission for laboratory analyses.

Alternatively, a combination of the study of ARS finds 
with a binocular microscope (substituted by a lens, especially 
on the field) utilising accessible fabric reference database, 
thin section data on comparable cases and a typological/
macroscopic observation can often give significant results.

This paper will focus on the petrographic characteri-
sation of Sidi Khalifa’s ARS and Cooking Ware produc-
tion by both the polarising and binocular microscope. 
Incorporating comparative data from thin section study of 
selected samples from Salomonson’s collection and with 
specimens from previous investigations15, we highlight 
the potential of standardised fabric description under the 
binocular microscope to classify African pottery from 
individual workshops according to the characteristics dis-
cernible on a clean break16. 

Building on the results of the observation with the 
binocular microscope of all Sidi Khalifa’s samples from 
the Salomonson’s collection, which initially led to the iden-
tification of six fabric groups17, 14 representative samples 
were chosen for the thin section study (tab. 1) in order to 
cover a wide macroscopic variability in terms of fabric, slip 
(or surface treatment), colour and typology. They consist of 
11 ARS C/D (eight Hayes type 88, two 61B, two variants of 
68, one Pheradi Maius 61) (fig. 1), one ARS A (?) (Hayes 
27) (fig.  2), two cooking wares (Sidi Jdidi 3, Hayes 182) 
(fig. 2) and a saggar (fig. 2). 

proven to form no obstacle in previous research. To avoid falsely 
labelling the inclusions, it is wise to decide against identification by 
name except for the easy recognisable inclusions, such as quartz or 
mica. Nevertheless it is obligatory to describe every kind of grain 
in the best possible manner with a uniform terminology. See also 
www.facem.at.
13. Whereas quantitative and morphological evaluations are done with 
comparison charts, the measurements are taken by means of the scale 
inside the ocular of the microscope. All reference samples are documented 
by digital photos with magnifications 8×, 16×, 25× and 40×.
14. E.g. Mackensen, Schneider 2002; Brun 2004; Mackensen, 
Schneider 2006; Capelli, Bonifay 2007; Brun 2007; Bonifay, 
Capelli, Brun 2012; Fouzai et alii 2012; Baklouti et alii 2014; 
2015; Capelli et alii 2016.
15. Bonifay, Capelli, Brun 2012; Capelli, Bonifay 2007.
16. The description is according to the criteria applied in the online 
database FACEM. See www.facem.at (last consulted 14 March 2019). 
The surface treatment is not part of the fabric description but usually 
studied separately.
17. Namely groups PH-ARS-1, PH-ARS-1/2, PH-ARS-2, PH-ARS-3, 
PH-ARS-4 and PH-CW-1. PH = Pheradi Maius. All these fabrics are 
presented in Hasenzagl 2019. PH-CW-1 equals the older fabric code 
IG-ARS-3. 
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Fig. 1: Selected Sidi Khalifa ARS samples from Salomonson’s survey (drawings: C. Hasenzagl).
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1.1 ARS-1 13333 8 ARS HA 61B3 0.2 <0.1 + ++ + + - ++ ++ 20 >

1.1 ARS-1 13331 4 ARS HA 88 0.2 <0.1 + ++ - ++ + ++ +++ <10 >

1.1 ARS-1 13337 180 ARS HA 88 0.3 <0.1 + ++ - ++ + - + ++ 10 >

1.1 ARS-3 13336 156 ARS HA 88 0.2 <0.1 + ++ + + ++ ++ 10-30 >

1.2 ARS-2 13338 201 ARS HA 88 0.2 <0.1 ++ ++ + ++ + - + ++

1.2 ARS-3 13332 5 ARS HA 88 0.3 <0.1 ++ ++ + ++ + + ++ +++ <10 >

1.2 ARS-1/2 13334 9 ARS PM 61 0.3 <0.1 ++ ++ + + + + ++

2.1 ARS-4 13335 125 ARS HA 61B3 0.3 <0.2 + +++ + + + + ++ +++ <10 >

2.2 ARS-4 13340 26 ARS HA 68 var 0.4 <0.2 ++ B +++ + + + + + 10 >

2.3 ARS-4 13339 22 ARS HA 68 var 0.5 <0.3 ++ B ++ ++ + + + + ++

3.1 CW-1 13341 34 ARS HA 27 0.6 <0.5 +++ B ++ +++ + + - + ++ 40 >

3.1 CW-1 13342 58 ACW MAR JD3 0.6 <0.5 +++ B ++ +++ - + + ++

3.1 CW-1 13343 70 ACW HA 182 0.7 <0.5 ++ B +++ ++ + + ++ +++

3.2 CW-1 13344 81 SAG saggar 0.7 <0.5 +++ B +++ ++ + ++ ++ + +++

Tab. 1: List of the samples selected for the thin section study with their main petrographic characteristics. B: bimodal distribution.

Fig. 2: Selected Cooking Ware samples from Salomonson’s survey (drawings: C. Hasenzagl). 
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2. THIN SECTION STUDY

Like the majority of the fabrics of ARS18 and part of 
the African cooking wares19, the examined samples show 
a Fe-rich, homogeneously oxidised (except the saggar) 
clay matrix and a mineralogical-petrographic composition 
dominated by monocrystalline quartz (fig. 3). Feldspar is 
very subordinate and the calcareous components are prac-
tically absent. Some of the coarser quartz grains are well 
rounded (with opaque surfaces visible under the stereomi-
croscope), which points to an aeolian origin.

Besides these generic features, Sidi Khalifa’s fabrics 
show other more discriminant inclusions:
 – fragments of Fe-rich shale (often relatively frequent), 

Fe-oxide/limonite and quartz-siltstone (generally scarce, not 
always present);
 – rare fine- and medium-grained (<0.3 mm) mica 

(muscovite);
 – (not in all the samples) small fragments of very fine-grai-

ned quartzite/chert and very rare and small zircon crystals 
(epidote, tourmaline, rutile, and pyroxene are also detected 
in very few cases).

However, a quite high textural variability, essentially 
in terms of sorting and dimensions of the inclusions, was 
observed (whereas the frequency is generally fairly high), 
which led us to distinguish three main fabric groups (1-3, 
tab. 1; fig. 3) and several (more uncertain) sub-groups, partly 
corresponding to typological categories.

The first two fabrics are exclusively composed of ARS 
C/D samples. Generally, they show a rather thin slip, which 
is darker (redder) than the clay matrix.

Fabric 1 (tab. 1; fig. 3) is characterised by fine-grained 
quartz inclusions. Two sub-groups could be distinguished in 
function of slight differences in the mean size and sorting 
degree of the inclusions.

Fabric 2 (tab. 1; fig. 3) is a little coarser than group  1. 
Aeolian/rounded quartz grains are present in variable (scarce) 
quantities. The three samples/sub-groups show a different 
sorting degree and frequency of both finer and coarser 
fractions (as well as firing temperatures). Sub-groups 2.2 and 
2.3 are intermediate with group 3.

Fabric 3 (tab. 1; fig. 3) gathers samples of two African 
cooking ware, one saggar and one ARS A sample. They 
are characterised by abundant, rather well sorted quartz 
inclusions with bimodal distribution. They are angular 
in the finer fraction (<0.2 mm ca.) and often rounded in 
the coarser fraction (mostly 0.2-0.5 mm ca.), possibly 
added as temper. Shale and sandstone fragments are rare 
in sub-group 3.1 and relatively abundant (especially the 
latter) in 3.2. The saggar paste was poorly oxidised and 
partly vitrified, probably also because of its repeated use 
in the kiln.

The slip of the ARS A is slightly thicker than in ARS C/D 
samples of groups 1 and 2.

18. Bonifay, Capelli, Brun 2012.
19. Capelli, Bonifay 2007.

Considering typology, it can be observed that: 
 – all the five samples of Hayes 88 belong to group 1;
 – the two samples of Hayes 68 belong to group 2; 
 – the two samples of Hayes 61B3 show different fabrics, a 

finer and a coarser one;
 – the saggar shows the same coarse fabric as the cooking 

ware, which is particularly resistant to thermal shocks. That 
fabric is very different from the ARS C/D fabrics, especially 
group 1, but it is similar to the ARS A (Hayes 27) sample. 

The comparative study with previously analysed reference 
sherds collected at Sidi Khalifa shows that:
 – the fabrics (and slips) of the samples of ARS C/D20 are 

comparable to group 1 and to subgroup 2.1;
 – most of the samples of cooking ware21 show fabrics com-

pletely or relatively similar to group 3, but also other slightly 
different fabrics are present (in particular characterised by a 
finer grain size of the fine fraction).

Moreover, reconsidering the ARS production of Sidi 
Khalifa that has been recognised at consumption sites in 
Sicily22 (ARS D Groupe 7; the cooking ware samples are 
quite rare), and based on the integration of the petrographic 
and typological data, it can be said that:
 – Sicily sous-groupe 7B is directly comparable to sub-group 1.1;
 – sous-groupe 7A contains samples attributable to 

sub-group  1.2, but also specimens of another sub-group, 
which is distinguished by slightly coarser and better sorted 
inclusions and is not present in Salomonson’s collection;
 – almost all the samples included in a doubtful group, 

marginal to Groupe 7A (Marginaux), can now be attributed 
with certainty to Sidi Khalifa because of its correspondence 
with group 2;
 – no fabrics directly attributable to sous-groupe 7C, which 

is comparable with the fabric of a few previous cooking ware 
reference samples, are present in Salomonson’s collection.

3. BINOCULAR STUDY 
Under the stereomicroscope, Sidi Khalifa’s samples from 

Salomonson’s collection are relatively homogeneous23. All 
of the six groups recognised in the preliminary study (PH-
ARS-1, PH-ARS-1/2, PH-ARS-2, PH-ARS-3, PH-ARS-4 
and PH-CW-1, fig. 3)24 are quartz/feldspar rich with varying 
percentages and sorting of brownish and black inclusions, 
argillaceous rock fragments (that is, the shale and limonitic 
fragments identified in thin section) and rare silver mica, as 
well as generally rare calcareous particles25.

Whereas the nature of the inclusions and their composi-
tion is identical in all of Sidi Khalifa’s fabric types, they can 

20. Bonifay, Capelli, Brun 2012.
21. Capelli, Bonifay 2007.
22. Capelli et alii 2016.
23. A similar homogeneity was also documented by the chemical 
analyses from French-Tunisian surveys by C. Brun (2007).
24. Hasenzagl 2019.
25. Carbonate pseudomorphoses, which could also derive from post-
depositional processes, were not considered.
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Fig. 3: Representative fabrics of Sidi Khalifa’s ARS and Cooking Ware. Left: macrophotographs under the binocular microscope 
(16×, real dimensions 6.9×5.2 mm; C. Hasenzagl). Right: thin-section microphotographs (crossed Nicols, real dimensions 1.3×1 mm; C. Capelli).

Fabric 1.1 (PH-ARS-1). Sample 13331.

Fabric 2.1-2.3 (PH-ARS-4). Sample 13335.

Fabric 1.2 (PH-ARS-2; PH-ARS-3). Sample 13338.

Fabric 3.1-3.2. (PH-CW-1). Sample 13342.
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only be distinguished by the number and average size of the 
particles creating a slightly different texture of the fresh break 
with the transition often being smooth. In simple terms, they 
can be described as fine/compact (PH-ARS-1), fine (PH-ARS-
1/2), medium fine (PH-ARS-2), medium coarse (PH-ARS-3) 
and the coarsest (PH-ARS-4) of the ARS-series.

Taking into account the results of the thin section 
study presented here, former binocular groups PH-ARS-1 
– PH-ARS-3 can now be included in thin section group 1 
(tab.1; fig. 3) and more effectively considered as sub-groups. 
The fabrics show a low porosity and a moderate number of 
predominantly small, but also some medium-sized, inclu-
sions. The most striking characteristic of this group are the 
many rust coloured to reddish-brown particles, which can 
reach sizes over 1 mm. In addition to the higher number of 
particles and voids in PH-ARS-4, it is primarily the average 
bigger size of the quartz/feldspar grains that makes the diffe-
rence to the first group. PH-ARS-4 can be attributed to thin 
section group 2 (tab. 1; fig. 3).

A further increase in the dimension of the grains is 
visible with the Cooking Ware fabric PH-CW-1 (tab. 1; fig. 3) 
that equals thin section group 3 and is characterised by large, 
subspherical and mostly rounded quartz/feldspar particles, 
which are by far the most dominant inclusions and are also 
visible macroscopically. Furthermore, some rust-coloured 
and reddish-brown as well as black inclusions, mica and car-
bonates in low quantities can be seen. The composition and 
sorts of inclusions also match the fabric of the saggar.

In most cases, with some minor changes, the results of 
the analysis with the binocular microscope were confirmed 
by the thin section study. Few discrepancies still exist, which 
can be explained by the varying degree of precision of the 
binocular analysis compared to that under the polarising 
microscope, by textural variations in different parts of a 
single vessel, the very small size of the samples, the different 
sampling points for the two types of analysis, or by firing-
related deviations or post-depositional processes that have 
transformed the features of the sherd. 

4. CONCLUSION

On the whole, the binocular study gave satisfying results in 
order to document the distinguishing provenance markers of 
Sidi Khalifa’s pottery production and to identify homogeneous 
groups. The integration with the thin section analysis allowed 
the preliminary distinctions to be verified or improved, which 
led in most cases to a homogeneous fabric classification.

All the samples are characterised by several discrimi-
nant compositional and technological markers, in particular 
by the presence in the body of shale, limonite (also visible 
under the binocular microscope) and rare quartz-siltstone 
fragments and, in the ARS C/D, by the thin dark slip and the 
dominant fine quartz inclusions. The cooking ware and the 
saggar are distinguished by the coarse, well sorted fraction.

It is important to note that a differentiation with the naked 
eye of Sidi Khalifa ARS fabrics (as that of other ARS produc-
tions in general) is normally not possible. Because of that, the 

need to apply fabric analyses, starting by using at least a lens 
and for a more detailed analysis a microscope, should therefore 
be emphasized. In some cases, however, the microscopically 
coarser appearance of group 2 (PH-ARS-4) is also reflected 
macroscopically by a coarse and slightly porous surface. A 
generally coarser appearance of Sidi Khalifa’s Hayes 61B 
was also noticed during recent studies of ARS material from 
Sicily26. Sidi Khalifa’s leading vessel types Hayes 87/88 and 
Hayes 88 are mainly associated with fabric group 1. 

It is only possible to speculate whether the different 
fabrics can be interpreted as a variation of raw material or as 
differences in the preparation and processing of the clay by 
different workshops or potters. 

The compositional and especially technological variabi-
lity of the fabrics, however, suggests the presence of at least 
two different workshops/districts in the same area of Sidi 
Khalifa (in terms of technology as well as space and/or time): 
the one specialising in the production (with naturally fine 
or artificially levigated clays) of ARS C/D only, the other 
one producing cooking ware possibly together with ARS A 
Hayes 27 – as well as saggars for (probably) the ARS produc-
tion – with quite coarse, possibly tempered fabrics.

The differentiation of the ARS-fabric groups 1 and 2, 
which are attributed to different vessel types dating from the 
4th till the 7th century, might also be of chronological relevance. 
Whereas the samples of Salomonson’s collection indicate that 
fabric 2 is more often connected to 5th-century vessel types 
(e.g. Hayes 61 or 68), the 6th-century forms such as Hayes 87 
and Hayes 88 are almost exclusively assignable to fabric  1. 
The Cooking Ware fabric, however, mostly documented with 
3rd century-types Sidi Jdidi 3, Hayes 182 (types B and C) 
as well as Hayes 195 (with black top or burnished stripes) 
might be linked to an earlier phase of pottery production in 
Sidi Khalifa. A production of Sidi Jdidi 3 at Sidi Khalifa has 
already been proposed in previous studies due to the large 
volume of wasters in Salomonson’s collection27. One singular 
fragment of Hayes 27 in fabric PH-CW-1 of A quality (slip on 
both sides) might be another product of an early phase. It is 
noteworthy that this fabric is quite different from those of the 
“typical” ARS A and cooking ware A and CA attributed to 
the Carthage area28. However, the manufacturing of Hayes 27 
in Sidi Khalifa remains hypothetical until further investigated. 

In conclusion, the combined methodological approach of 
thin section analysis and standardised fabric description under 
the binocular microscope on Salomonson’s samples not only 
allowed us to confirm and integrate the previous studies on 
Sidi Khalifa workshop, but also to get more precise results 
both in the identification of its pottery at the consumption sites 
and in the reconstruction of the organisation of the workshop 
area. As a less expensive and minimally destructive sampling 
strategy that provides easily comparable results, we argue that 
standardised fabric description combined with the binocular 
microscope can bridge the gap between conventional archaeo-
logical methods and archaeometry. 

26. Capelli et alii 2016, p. 309; see also Bonifay 2016, p. 525. 
27. Mukai 2016, p. 29; Brun 2007, p. 570-571; Bonifay 2004, p. 234.
28. See for example Capelli et alii 2016, Groupe 1.
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