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Introduction

Introduction

1. Fish-salting in the northwest Maghreb: a brief review 
of the research

This volume is a detailed gazetteer of fish-salting 
production in the northwest Maghreb in antiquity. It 
consists of a catalogue of fish-salting sites in addition to 
catalogues of other related resources that are necessary 
for the production and trans-shipment of the industry’s 
products: salt and amphorae kilns. The gazetteer is 
intended to serve as a comprehensive source book, and as 
such, it builds upon previous studies and current research 
on the region’s fish-salting industry. 

The first study that focused on the subject of fish-salting 
in the region in antiquity was published by Michel Ponsich 
and Miguel Tarradell in 1965, entitled Garum et industries 
antiques de salaison dans la Méditerranée occidentale.1 
The volume compiles the textual and archaeological 
evidence for the locations in the western Mediterranean 
and methods by which the salting of marine resources 
produced wet and dried foodstuffs and fish sauces (such as 
garum), as well as purple textile dyes (Fig. 1). 

The detailed archaeological evidence presented in Ponsich 
and Tarradell’s volume is geographically divided into two 
regions, centred on the Strait of Gibraltar: the southern 
Iberian coast, discussing Portugal but focusing largely on 
Spain, and the “Mauretanian coast” of northern Morocco. 
Presented in these sections are the archaeological sites, as 
they were then known, where not only fish but shellfish 
species and marine mammals were processed with salt for 
later consumption or for dye making. The sites are rather 
homogenous in constructional features, and represent 
so-called “factories”, almost all with opus signinum-
lined vats, or cetariae, in which the salted products were 
manufactured (Fig. 2). 

In Ponsich and Tarradell’s volume, the seven sites that 
are described in detail along the “Mauretanian coast” 
of northern Morocco are more numerous and better 
documented compared to those presented from southern 
Spain, reflecting the extensive fieldwork the authors had 
carried out here.2 Ponsich was the long-serving Inspector 
of Antiquities and Historical Monuments in Northern 
Morocco and then Inspector of Antiquities of Morocco; 
Tarradell had been the Director of the Archaeological 

Service of the Spanish Protectorate of Morocco prior to 
independence in 1956.3 The publication draws upon their 
excavations and surveys throughout northern Morocco 
that had taken place during the 1950s and 60s. Although 
the “Mauretanian” sites in their publication largely are 
dated to the initial period of Roman influence in the 
region, in the 1st century BC, to the Late Roman period, in 
the early 6th century AD, the majority date to the region’s 
incorporation as the Roman province of Mauretania  
Tingitana – AD 42/43 to ca. 280.4 

The book Garum et industries antiques de salaison dans 
la Méditerranée occidentale remains a fundamental 
investigation and important point of departure for wider 
studies of the so-called “fish-salting industry” in antiquity, 
and in particular for analyses in the western Mediterranean 
region.5 However, the compilation of this present 
gazetteer is due to the fact that since 1965 there have 
been several important developments – and lack thereof – 
on the “Mauretanian” side of the Strait of Gibraltar 
(encompassing northern Morocco and the Spanish North 
African territories, referred to throughout this volume as 
the northwest Maghreb).

First, surveys and excavations conducted over the last 
five decades have led to the identification of additional 
contemporary fish-salting facilities within the province 
of Mauretania Tingitana. In addition to the original seven 
sites listed by Ponsich and Tarradell – Sania e Torres, Ksar-
es-Seghir, Zahara, Cotta, Tahadart, Kouass and Lixus6 – 
fish-salting production in opus signinum-lined cetariae 
has been identified at sites such as Essaouira, Thamusida, 
Septem Fratres, Metrouna, and Dchar ‘Askfane. Several 
of these recently-discovered sites have been treated 
individually in monographs or articles. Curiously, the  
fish-salting facilities at the sites of Essaouira and 
Thamusida, first published in 1967 and 1977, respectively,7 
were not included in Ponisch’s 1988 publication, Aceite 
de oliva y salazones de pescado; factores geo-economicos 
de Betica y Tingitania, which is largely a re-print of  
the 1965 volume in the section where the “Mauretanian” 

1	 M. Ponsich & M. Tarradell, Garum et industries antiques de salaison 
dans la Méditerranée occidentale (Paris, Presses universitaires de France, 
1965)
2	 Eight sites are mentioned, but Asilah (Arzila) is only treated in a 
paragraph as a possible fish-salting site, and, as is now known, was 
incorrectly identified as ancient Zilil (Ponsich & Tarradell 1965: 37).

3	 See Blázquez Martínez 2000; López Pardo & Mederos Martín 2008: 
58.
4	 The 6th century AD abandonment date given for complexes at Lixus in 
Ponsich & Tarradell 1965; later revision of some material has assigned 
abandonment dates to the 7th century; see Section II, Catalogue 1, FS-Site 
8. For the chronology of the Roman province of Mauretania Tingitana, 
see Whittaker 1994: 92; Montero 2000; Akerraz 1992: 379; Shaw 1986: 
86, n. 64; Rebuffat 2001: 30.
5	 See, for example, Curtis 1991a: 46-71; Arévalo González, et al. 2004; 
Lagóstena, et al. 2007; Bernal Casasola 2009.
6	 For the eighth site, see n. 2.
7	 Jodin 1967; Rebuffat 1977
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Fig. 1. One of the figures that appears in Ponsich and Tarradell’s 1965 publication, 
which generally indicates the placement of fish-salting factories and the evidence 

for them, within the zone of “Carthaginian [Punic] influence” in the western 
Mediterranean (Drawing: AT, after Ponsich & Tarradell 1965: fig. 58).

Fig. 2. The opus signinum-lined vats, or cetariae, at the Roman fish-salting factory of Sexi, modern Almuñécar, 
on the Spanish Mediterranean coast (photo: AT).
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fish-salting industry is discussed.8 Between 1991 and 
2009, lists of known sites with cetariae in the region, 
some more extensive than others, have been published 
by R.I. Curtis, D. Bernal Casasola, L. Cerri, A. Cheddad, 
and the present author, in preliminary attempts at creating 
a synthesis of this available material.9 As of 2015, more 
sites can certainly be added to the list, and important 
corrections can be made to some of the original published 
data of the seven “Mauretanian” sites.10

It is also important to point out that fish-salting activities 
occurred in the region centuries prior to the Roman 
provincial administration, during the Punico-Mauretanian 
period: sites such as Emsa and Sidi Abdeselam del Behar 
lacked cetariae but might have used other methods and 
means for salting and preserving marine resources. 
Similar types of sites might have existed during the 
Roman period, such as at Oued Liam and Tanja el-Balia. 
At present, however, there is no diachronic synthesis of 
all types of fish-salting sites now known, and proposed,  
in the northwest Maghreb.11 This is needed not only for 
correlating the sites that predominantly operated with 
cetariae, but those that did not; moreover, a synthesis 
from the Punico-Mauretanian to Late Roman periods is 
necessary for understanding the history of the development 
of salting practices in the region.

Second, and no less significant, adjustments to ceramic 
chronologies in the past few decades and re-evaluations 
of excavated ceramic material have affected the dating 
of some of the fish-salting sites and kilns that were 
investigated prior to 1965.12 Although published, these re-
evaluations are not often cited or remain largely unknown 
as they are not widely disseminated, and some newer 
publications that reference western Mediterranean fish-
salting sites still cite the original – but now incorrect – 
dating assigned in Ponsich and Tarradell’s publication and 
early publications relating to ceramic production.

Third, in general there exists limited examination in the 
northwest Maghreb region of the important relationship 
between the fish-salting sites and other natural resources 
required for the processing of marine resources, such as salt 
and fresh water (discussed in Section I).13 The availability 

of these additional natural resources can impact the 
production of salted products, not to mention the quantities 
produced. Importantly, such an examination needs to 
consider the environmental changes since antiquity that 
impact the possible presence of these resources.

Fourth, the packaging of the industry’s products in fish-
salting or “salazón” amphorae in the northwest Maghreb 
has long been an open question, as it impacts greatly 
our understanding of the chronology and logistics of 
the production and the ensuing quantity of goods trans-
shipped.14 As with the fish-salting sites, some of the earliest 
kiln excavations were not clearly defined stratigraphically, 
and were also conducted when amphorae chronologies 
were only beginning to be developed in the western 
Mediterranean. Revisions of the excavated material have 
been on-going, and new excavations have taken place at 
sites such as Kouass and Banasa, but these are sometimes 
not known to a wider audience, or made clear in 
publications relating to the region’s fish-salting industry.15 
A list of the kilns in the region that manufactured salazón 
amphorae was compiled in 2006 by D. Bernal Casasola; 
since then, subsequent chronological revisions and more 
kilns have come to light due to extensive surveys and 
excavations. Other kilns have also been postulated due 
to archaeological contexts.16 An updated synthesis of the 
salazón amphorae kilns in the region is warranted in order 
to map out clearly their locations and chronologies, and to 
link them, if possible, to the region’s fish-salting factories. 

2. The present volume

The recent archaeological developments, outlined above, 
demonstrate a clear need for a comprehensive, updated, 
and annotated catalogue of fish-salting sites in the 
northwest Maghreb in antiquity. In addition, catalogues of 
other related resources and industries that are necessary for 
the production and trans-shipment of salted-fish products 
are needed to amend the lacunae related to the traditional 
lines of enquiry regarding the industry. As these catalogues 
also need to be contextualised, this volume is organised 
into three main sections. 

Section I. Fish-salting: production, sites, and resources

An overview of salted-fish products, processing techniques, 
salting facilities, as well as the related resources and 
logistical requirements for production comprises the first 
section of this volume. As such, it provides the overall 
background and contextualisation for the site-specific 
catalogues that follow in Section II. 

8	 Ponsich 1988: 103-168; Curtis 1991b. There are some additions and 
corrections to chronology, but the eight sites are still listed as in the 1965 
publication, including a short comment on Asilah (Arzila), now not 
identified as Zilil (Ponsich 1988: 136); see n. 2.
9	 Curtis 1991a: 46-71; Bernal Casasola 2006a: 1368-1369, 1391; Cerri 
2007a: 195-195; Cerri 2007b: 33-37; Cheddad 2006; Cheddad 2007; 
Cheddad 2008: 391-396; Trakadas 2005; Trakadas 2009: Appendix 3
10	 In some instances, the numbers of cetariae noted in Ponsich and 
Tarradell’s text does not correspond to the published site plans, and noted 
measurements do not correspond to the scaled drawings. Reconnaissance 
and survey by the present author has hopefully amended these issues; 
see discussion of individual sites in Section II, Catalogue 1.  
11	 Although there have been calls for such a synthesis; see i.e., Bernal 
Casasola 2006a; Bernal Casasola & Sáez Romero 2008: 49.
12	 See, for example, Habibi 2007; Hassini 2008; Kbiri Alaoui 2007.
13	 It must be noted that there are exceptions for specific sites in the 
region, such as cited in Bernal Casasola 2006a; Hesnard 1998; Bernal, et 
al. 2014b; for the Iberian Peninsula, see Étienne & Mayet 2002.

14	 Étienne 1970; Ponisch 1970: 336; Curtis 1978: 277-278; Teichner & 
Pons Pujol 2008; Pons 2007
15	 For discussion of Kouass and Banasa, see Section II, Catalogue 3, 
K-Sites 4, 7. 
16	 For earlier kiln finds updated to 2006, see Bernal Casasola 2006a. For 
more recent individual kilns finds, see Limane & Rebuffat 2004; Mlilou 
1991; Kbiri Alaoui 2007; Cerri 2007a; Cerri 2007b; Gliozzo & Cerri 
2009; Habibi 2007; El Khayari & Lenoir 2012; Díaz Rodríguez 2011: 
569-577; see Section II, Catalogue 3.
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Section II. The gazetteer

Section II is comprised of three inter-related catalogues: 
fish-salting sites, salt resources, and salazón amphorae 
kiln sites. 

Catalogue 1. Fish-salting sites

Catalogue 1 (“FS-Sites”) is a list of fish-salting sites in 
the northwest Maghreb. Significantly, this catalogue also 
distinguishes between types of these sites, and is therefore 
sub-divided into three groups. The order of these groups 
reflects their identification with fish-salting activities, 
based upon structures, finds, and the present extent of 
investigation. 

	 Group 1: Sites with opus signinum-lined vats (cetariae)  
	 used for fish-salting. Identification is based on the  
	 sites’ architecture, contexts, and associated finds.

	 Group 2: Sites with opus signinum-lined structures that  
	 have been identified or proposed as fish-salting  
	 sites with cetariae but have not been fully investigated,  
	 are awaiting final publication, or are not adequately  
	 preserved for a thorough investigation. In some cases  
	 the identification of these structures as associated with  
	 fish-salting activities is very probable, in other cases,  
	 fish-salting activities have only been suggested.

	 Group 3: Sites that have been proposed as having  
	 fish-salting activities due to their proximity to marine  
	 environments, particular structures, or associated finds  
	 such as fish bones, shells, and large salazón amphorae.  
	 In these cases, further investigation is warranted,  
	 although at a few sites this is not possible due to a poor  
	 state of preservation or destruction.

The sites are presented in catalogue form, each with a 
topographical description, an outline of the history of 
the investigations at the site, and the evidence for fish-
salting. Resources such as fresh water are listed, as well 
as salt sources and salazón amphorae kilns (the latter 
two cross-referenced in Catalogues 2 and 3, see below). 
A site chronology (in some cases revised since original 
publication) and relevant bibliography are given. Metadata 
regarding the sites are presented at the beginning of the 
catalogue.

Catalogue 2. Salt sources

This catalogue (“SS-Sites”) is a compilation of evidence 
regarding the logistical requirements and availability of a 
resource necessary to the production of fish-salting: salt 
(see also Section I). The type of salt source is listed in the 
catalogue, in addition to its chronology. Importantly, any 
environmental changes that could affect the availability 
or production of the source are also addressed. Relevant 
bibliography is also included, and metadata are presented 
at the beginning of the catalogue.

Catalogue 3. Kiln sites

This catalogue (“K-Sites”) is comprised of the evidence 
for kilns in the northwest Maghreb that produced salazón 
amphorae. This catalogue also distinguishes between site 
types, and is sub-divided into two groups. 

	 Group 1: Identified kilns: sites with excavated or  
	 surveyed kiln structures securely identified as having  
	 produced salazón amphorae.

	 Group 2: Proposed kilns: sites with the presence  
	 of ceramic wasters and/or an abundance of amphorae  
	 fragments of a particular fabric but no kiln structures  
	 yet identified. In these cases, further investigation is  
	 warranted.

The amphorae types, general period of production, and 
relevant bibliography are given. Metadata regarding 
identification and chronologies are presented at the 
beginning of the catalogue.

Section III. Discussion and summary

The third section of this volume discusses and summarises 
the material presented in the three catalogues of Section 
II, focusing on the chronological development of the 
fish-salting industry in the northwest Maghreb, the inter-
relationships of resources, the logistical requirements, and 
the broader historical matrices at play during the periods 
in question. 

Geography

Geographically, the material in the catalogues of Section 
II derives from the area of the northwest Maghreb that 
was part of the Punico-Mauretanian sphere of influence 
and subsequently the Roman province of Mauretania 
Tingitana. The ancient geography therefore included the 
northern portion of the present Kingdom of Morocco and 
the Spanish North African autonomous cities of Ceuta and 
Melilla (Fig. 3).17 

Chronology

In order to provide an overview of the development of 
the industry as well as the type of sites and their features, 
material presented in the catalogues of Section II extends 
chronologically from the late 6th century BC to the 7th 
century AD – from the Punico-Mauretanian period to the 
Late Roman period.18 A uniformly applied chronology does 

17	 The ‘outpost’ sites of Essaouira, ca. 650 km south of the Strait of 
Gibraltar, and Fum Asaca, ca. 260 km south of Essaouira, are included 
in this volume, see Section II, Catalogue 1, FS-Sites 9, 28; salt sources 
nearby are listed in Catalogue 2.
18	 Some of the salt sources listed in Section II, Catalogue 2 extend 
beyond this chronological range; see explanation in ‘Metadata’ section of 
the catalogue.
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Fig. 3. The northwest Maghreb, the western-most part of North Africa, includes present-day northern Morocco 
and the Spanish North African autonomous cities of Ceuta (Septem Fratres) and Melilla (Rusaddir). Many 
of the Punico-Mauretanian settlements within this region were occupied during the Roman period. A few 

“outposts”, such as Essaouira, extend further down the Atlantic coast. The boundaries of the Roman province 
of Mauretania Tingitana encompassed the Rharb plain and extended from Sala (modern Rabat) on the Atlantic 
coast, likely followed the Atlas Mountains, and reached east of Rusaddir on the Mediterranean coast, at the 

Malva flumen (modern Oued Moulouya). (The solid line represents the physically-delineated boundaries of the 
province and the dashed line follows topographical features that could serve as boundaries.) (drawing: AT).

Punico-Mauretanian   Late 6th century BC– 
  ca. AD 75

Roman    Ca. AD 75–late 3rd/ 
  early 4th centuries AD

Late Roman  
  Late 3rd/early 4th  
  centuries–6th/early 7th    
  centuries AD

Fig. 4. The chronology applied in this volume is 
based on fineware and amphorae chronologies as 

representative of phases of the Punico-Mauretanian, 
Roman, and Late Roman cultural matrix in the 

northwest Maghreb.

not exist for the archaeology of the northwest Maghreb; 
dates applied at certain archaeological sites can be very 
refined, whilst those at others are more generalised.19 
Additionally, as some material included in this volume 
was excavated and/or published when diagnostic ceramic 
chronologies were not as well established as they are at 
present, this volume must accommodate generalised 
chronological data, e.g., a ceramic assemblage referenced 
in a publication only as “Roman”. As much as possible, 
and with noted consideration, such chronologies are given 
a specific date range in this volume (Fig. 4). 

19	 See, for example at Lixus: Aranegui Gascó 2001b; Aranegui Gascó 
2005a; Aranegui Gascó 2005b; and the recent excavations at Thamusida: 
Akerraz, et al. 2013: xiv, xvii, xxi; compared to the more generalised 
dates given in Euzennat 2000.
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Significance

This gazetteer is comprised of detailed catalogues of 
fish-salting sites and associated resources and industries 
required for production and trans-shipment. It is intended 
to serve as a thorough source book of data, corrected 
and updated to 2015, for those interested in the ancient 
fish-salting industry in general and, more specifically, 
the history and structures of past exploitation of marine 
resources in the northwest Maghreb. As the relevant 
publications for the sites are almost exclusively in French 
and Spanish, the catalogues are also intended to serve as an 
English summary of the current state of the research with 
critical commentary.

The appearance of this volume is also quite timely as 
some of the sites are no longer accessible, or over the last 
decades have undergone alteration due to man-made and 
natural factors. In this sense, the present volume serves 

to document what in some cases was previously visible in 
years past, but now is no longer extant. 

Certainly, this volume does not intend to replace  
forthcoming publications that examine the Strait of 
Gibraltar’s fish-salting industries, nor the eagerly-awaited 
final publications of some sites, discussed here, such as 
Metrouna and Dchar ‘Askfane.20 It is hoped that the data 
presented here provide not only a history of the scholarship 
of fish-salting activities in the northwest Maghreb in 
antiquity but moreover a critical basis for further regional 
analyses of marine resource exploitation in antiquity that 
also consider broader environmental, economical, and 
historical matrices. Such an undertaking is beyond the 
intended aims of this gazetteer. However, this volume’s 
synthesis of data and data types are crucial elements 
necessary to quantify, even at a general level, the varied 
salted-fish products and to establish the role of these in the 
ancient economy.

20	 Some of the main publications include El Khayari & Akerraz, 
forthcoming; Ephrem & Bernal Casasola, forthcoming; Akerraz, 
et al., forthcoming; also publications arising from current research 
projects, including “Garum. Pesquerías y artesanado haliéutico en el 
Fretum Gaditanum. Caracterización arqueológica, arqueozoológica y 
experimental a escala piloto de las conservas marinas (s. II a.C. – VII 
d.C.)” (Universidad de Cádiz, Universidad de Sevilla). 




