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Abstract: The determination of the contents of the ovoid amphorae remains one of the unsolved topics of the research on Roman
amphorae. We present in this study the preliminary results of analyses of the organic residues found attached to the interior of a
few specimens of ovoid amphorae from underwater contexts from the Autonomous City of Ceuta and San Fernando (Cadiz). The
study allowed to confirm the presence of wine in two vessels of the types Ovoid 1 and Ovoid 5 produced in the Guadalquivir valley.
This is the first solid outcome of archaeometric analysis applied to these containers produced in the Ulterior/Baetica, opening an
interesting line of research into the wine content of some types of the ovoid series from southern Hispania.

Keywords: Ovoid 1; Ovoid 5; organic residue analysis; amphorae; wine.

Resumen: La determinacién del contenido de las dnforas ovoides sigue siendo una de las tematicas pendientes de la investigacion.
Se presentan en este estudio andlisis preliminares de los residuos orgénicos adheridos a la pared interna de algunos ejemplares de
dnforas ovoides de contexto subacudtico procedentes de la Ciudad Auténoma de Ceuta y de San Fernando (C4diz), que han podido
verificar la presencia de vino en dos envases del tipo Ovoide 1y Ovoide 5 del valle del Guadalquivir. Constituyen éstas las primeras
evidencias de analiticas arqueométricas aplicadas a estos envases producidos en la Ulterior/Baetica, abriendo una interesante linea de
investigacidn sobre el contenido vinario de parte de los tipos asociados a la produccién ovoide surhispdnica.

Palabras-clave: Ovoide 1; Ovoide 5; andlisis de residuos orgénicos; dnforas; vino.

1. Introduction: the undecided contents of the south

The study of amphorae contents has been one the
Hispanic ovoid amphorae

main concerns that have propelled the development of
residue analysis of ceramic vessels since the early 1970s
(Condamin et al. 1976). After some years of little interest,
mostly due to the then impossibility of detecting the
: ; chemical fingerprint of wine residues, the topic of
decades of study based on the pioneering works of  ;ohorae content has gained again the attention of

H, ]?res§e1, many of the ‘f.orm.s remain without clear jnternational scholarship since the first decade of the
attribution, as can be verified in the current reference 21st century (ie. Garnier 2003, 2007a, 2007b; Garnier

repertoires. Examples can be found in the online database  jjvino and Bernal-Casasola 2011: Garnier and Pecci

of the University of Southampton Roman Amphorae: a forthcoming; Pecci 2009; Pecci and Cau Ontiveros 2010,
digital - resource  (http://archaeologydataservice.ac.uk/ 3014, pecci, Salvini and Cantini 2010; Pecci et al. 2015,
archives/view/amphora_ahrb_2005/) or the Virtual 2017, 2018; Romanus et al. 2009; Woodworth et al. 2015;
Laboratory Amphorae ex Hispania (amphorae.icac.cat).  ay ontiveros et al. 2018).

Further, we must remember that for a large part the
current attribution of wine, olive oil or fish products to
the Hispanic amphora series is based on indirect data -
inferences derived from the typology, presence of resin,
economic features of the provenance region, etc., and not
on the empirical evidence - such as macroscopic faunal
or botanic remains, tituli picti or archaeometric analyses.
This latter is the most reliable, if no solid residues, nor
tituli picti are preserved (Bernal-Casasola 2015: 63).

Studies on the contents of the Roman amphorae are a
critical research line in Hispano-Roman archaeology and,
in general terms, of the ancient world. Despite countless

Regrettably, and specifically with regard to the ovoid
amphorae groups, the problems remain unsolved as
there is an almost total absence of direct information
on the matter, as the publication of this monograph
faithfully illustrates. Concerning the south Italic ovoid
amphorae, one of the main and oldest producing
regions, the dominant trend of the last decades has
been to consider them all as olive oil transport vessels,
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although there have been authors who have proposed a
more diverse economic scenario, including wine as an
alternative content (for instance, cf. Molina Vidal 1997:
140-141). However, the available archaeological basis for
the interpretation of the contents of the amphorae from
the south-Italic area is in fact almost non-existent, so
most authors have repeated the received hypothesis on
an oil content for the ovoid series of the late 2nd and 1st
centuries BC (as suggested in Manacorda and Pallecchi
2012: 522-523).

A similar tendency can be recognised for the Hispanic
ovoid series, a diverse group that includes both the
northeast Iberian quadrant (Miré i Canals 1988) and the
southern peninsular main river valleys and coasts. For
the series produced in Ulterior/Baetica, which are the ones
here analysed, until less than a decade ago only two main
clusters were identified: the so-called ‘Ovoides Gaditanas’
(Garcfa Vargas 1998; cf. also Garcfa Vargas and Sdez
Romero in this volume) and the popular ‘Lomba do Canho
67" or ‘LC67’, first studied at the Portuguese site of that
name by Carlos Fabido (1989). Currently, the typological
division is much more diversified and well defined,
thanks in particular to studies carried out in Santarém
(Almeida 2008) and on those subsequently developed
for the case of the Bajo Guadalquivir area (cf. especially
Garcfa Vargas, Almeida and Gonzélez Cesteros 2011).

Broadly speaking, the current state of the research for the
contents of the ovoid amphorae of southern Hispania can
be set out for several of the most prominent typological
groups:

‘Ovoides Gaditanas”: Based on the evidence from
the Bay of Cadiz, this has been generally accepted
as a precursor of the Dressel 7/11 series, with which
they share multiple features in their shapes and
even workshops, that are located in the coastal area
of Ulterior/Baetica. This available information has
led to the communis opinio that both groups were
normally used to transport fish by-products (garum
and salted fish; cf. Garcia Vargas 1998: 74-76, who
originally included this series in his Group II).
Precursory forms of the Dressel 20 series in the
Guadalquivir valley: a group that is composed
of the ‘Ovoid €', the ‘Ovoid 7’/Oberaden 83 and
its successors (Haltern 71). Their morphological
features and their connection with the later
well-known Dressel 20 and 23 types - whose
relationship with olive oil is broadly accepted,
based on the evidence provided by workshops,
stamps, tituli picti, chemical analyses of contents
and many other historical facts, have led various
authors to consider that olive oil could have been
also the content of the previous ovoid series
(Garcfa Vargas, Almeida and Gonzdlez Cesteros
2016a). This does seem to be arguable and the
most feasible possibility, but needs more specific
research to be confirmed.
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— Antecedents of the type Haltern 70: specifically,
the traditionally labelled ‘unusually small
variant’, nowadays renamed as ‘Ovoid 4’, whose
formal affinities with those well-known and
mass-produced series of the Guadalquivir area
(Haltern 70) have suggested wine and other grape
derivatives as their most probable contents (Garcia
Vargas, Almeida and Gonzélez Cesteros 2016b).
Types connected with the ‘Lomba do Canho
67" set: this group includes diverse productions
that have a developed groove or ring under the
rim and on the neck. At the moment, the two
best identified variants are the ‘Ovoid 1’ of the
Guadalquivir valley, for which olive oil has been
proposed - although without rejecting wine and
its derivatives (Gonzdlez Cesteros, Almeida and
Garcfa Vargas 2016);* and also the ‘Ovoid 5, which
according to the most recent studies could ‘be
assumed either as an oleic content or perhaps
related to grape by-products’ (Garcia Vargas,
Almeida and Gonzélez Cesteros 2016c). On this
matter it is convenient to recall and consider
the classic but barely used work of G. Chic Garcia
on the possible Ovoid 1 found off the coast at
Punta del Nao (Cadiz); inside this complete vessel
some grape seeds were found, and this fact led
G. Chic Garcfa to identify grape juice or must as
the original content (Chic Garcia 1978). Taking
into account this isolated find, the questions
surrounding the contents of at least some of the
early ovoid groups of the region can be connected
with the well-known relation established between
Haltern 70 type and the defrutum/sapa products.

Other series of Baetican ovoid amphorae are still
insufficiently studied and technologically characterised,
such as the so-called ‘Ovoid 2’ and ‘Ovoid 3’ (Almeida
2008: 83-88): no discussion is therefore remotely possible
about their contents. A systematic review of previous
opinions collected on the content of these transport
containers can be very illustrative in demonstrating the
present diversity among the published proposals: these
range from two to many usages (Almeida 2008: 194-198).

In light of this situation characterised by the evident lack
of definition for most of the types, we decided to focus
our attention on the types with no available information,
which are the most complex: Ovoid 1, 4 and 5. To that end,
we decided to perform some organic residue analyses, in
the hope of identifying the contents of at least some of the
most prominent amphorae clusters. The results of these
chemical analysis, in the absence of tituli picti and faunal
or botanical remains, constitute for the moment the
most solid indicator for the determination of the traded
products (Garnier 2007a; Pecci and Cau Ontiveros 2010;
Bernal-Casasola 2015; Garnier and Pecci forthcoming).

1To which we must add the recently identified ‘Ovoide 1 gaditana’ at the
Verinsur workshop (Jerez de la Frontera, C4diz); cf. Bernal-Casasola et
al. in this volume.
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2. Ovoid amphorae of the Guadalquivir valley from
underwater contexts: some significant finds of the
‘Circulo del Estrecho’ area

The materials selected for sampling were in all cases
found in underwater coastal sites, and they still preserve
traces of their internal coating, with residues of resin
or pitch easily visible without the need for microscopic
study. Below, the contexts of provenance of the vessels
are concisely described, coming from both shores of the
Straits of Gibraltar, the first located not far from Ceuta and
the second in the surroundings of the present-day beach of
Camposoto-Sancti Petri in the southern area of the Bay of
Cadiz (Figure 1). In addition, a few details and preliminary
considerations are provided about the materials found in
these two sites where the samples were collected.

2.1. Ovoid amphorae found at Camposoto Beach (San
Fernando, Cadiz)

The two amphorae selected for this study have a similar
typology (Ovoid 5) and were found in an unknown spot
on the present-day Camposoto Beach, a wide sandy bar
that extends to the south of what was in ancient times the
island of Kotinoussa. This island area probably was a long
beach front open to the Atlantic Ocean, located north of
the main non-urban sanctuary of the city (in the area of
Sancti Petri, dedicated to the cult of Hercules Gaditanus)
and to the west of the so-called Antipolis, an area of many
villa settlements in the insular territory of Gades. The
beach should therefore have had an important economic
role for the ancient city, with optimal conditions for the
development of fishing and fish processing.

The amphorae were found by chance in the early 1980s
and then donated to the local ‘House of Culture’, where
they were exhibited until they were transferred to the
Municipal Historical Museum of San Fernando during
its creation between 1986 and 1989. No specific data are
available on the circumstances of the find or its finders,
although the presence of marine concretions on the
surfaces of the two specimens, as well as the colour of
the fabrics and the eroded edges of the fractures verify
that both individuals were at least at some time exposed
directly to the underwater or coastal tidal field. The
fact that they do not show a dark or greyish colour
seems to rule out a provenance in the nearby salt flats
and marshes, which indirectly suggests that they were
probably retrieved from the sandy layers of the coastal
front of Camposoto.

The presence of Roman and pre-Roman material in
the area is well known, and has already been analyzed
in previous works (Sdez Romero, Montero Fernidndez
and Diaz Rodriguez 2005; Sdez Romero and Diaz
Rodriguez 2012; Diaz Rodriguez, Sdez Romero and Sdez
Espligares 2012; Zamora L4pez and Sdez Romero 2014).
Accordingly, the two amphorae included in this article
can tentatively be contextualised thanks to the indirect
data provided in these publications, and by the study of

393

the geomorphologic evolution of this section of the coast.
Some of these indicators, such as the remains of basins
for fish processing and other amphorae, have made it
possible also to assume the existence of kiln sites and
fish-salting plants, since at least the late Republic to the
Roman imperial period in this area, from Torregorda to
Sancti Petri (cf. a synthesis in Sdez Romero 2014). Recent
finds after the strong storms of 2009-2010 and 2018 have
confirmed the presence of large-scale structures that
were probably part of artisanal complexes dating to
the Roman imperial era.? 1t is therefore very likely that
such artisanal settings were connected with the ovoid
amphorae found at Camposoto: perhaps the vessels were
linked to some of these production infrastructures of
the late Republican period, as part of the food supply for
their workers. It cannot be verified if the two vessels were
found on what was then dry land or if they could have
come from a wreck located in the vicinity of the Roman
buildings.

The two examples studied show similar fabrics, although
not exactly alike, nor are their typological attributes
quite the same. One of the specimens (Figure 2, above)
shows a greenish fabric, darker in some areas of the
exterior surface, which seems to neatly match the typical
characteristics of the Guadalquivir area. Its morphology
includes a clearly differentiated neck, a cylindrical
tendency in the body profile and a notably projected
and gouged out groove placed under the rim, features
that are well preserved in spite of the marine erosion.
The handles, of a near-oval section, show a longitudinal
but not very deep groove on the outside; they describe a
slightly angled L-shape in profile. The second amphora
(Figure 2, below) displays a lighter colour (orange, regular
throughout the preserved portion), which does not
suggest a connection with any Guadalquivir workshops.
It may well have a different provenance, perhaps from
other kilns in areas such as Cadiz Bay itself. The typology
has clear ties with the previous one, but in addition to a
less developed rim, the fragment has a shorter neck and
a less cylindrical body, and the handles, of a quasi-semi-
circular section, are smaller in size and with a deeper
longitudinal groove. It is therefore evident that each was
manufactured in a different workshop and/or production
area, although they can be identified as Ovoid 5 type,
dating to the third quarter of the 1st century BC (Garcfa
Vargas, Almeida and Gonzélez Cesteros 2011: 225-228).

Another shared feature in the two amphorae is that they
had visible residues of resin on their inside surfaces, in
particular over a large portion of the body wall and part
of the neck (preserved to a greater extent in the vessel
with greenish fabric, Sample 1). Sampling was achieved
by removing with a scalpel a small part of the residues
adhered to the amphorae in an area less eroded by the sea.

?The first results were presented as closing paper in the “Il Congreso de
Jévenes Investigadoras/es de la Prehistoria de Andalucfa” (University
of Cadiz, October 27-29, 2016), whose proceedings are still in press.
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THE SOUTHERN AREA OF CADIZ BAY (B).
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FIGURE 2. ANALYSED OVOID 5 AMPHORAE FROM THE MHMSF (SAMPLE 2, ABOVE; SAMPLE 1 BELOW).

In both cases, a few grams of the substances not altered
by the presence of marine concretions was retrieved.

2.2. Ovoid amphorae from the Ballenera Bay at Benzu
(Ceuta)

The intense commercial activity of the ancient city of
Septem Fratres (the current Autonomous City of Ceuta),
on the African shore of the Straits of Gibraltar region,
has been known since the mid-20th century from both
terrestrial (Bernal-Casasola 2013) and underwater
archaeological findings (Bravo and Mufioz 1965, 1968).

Studies carried out in the years 2000 and 2001 at the
Museum of Ceuta have verified the existence of a large
set of ovoid and Haltern 70 amphorae, complete and
unpublished, coming from old exploration campaigns
organised by sports divers and headed by Juan Bravo
Pérez, in the area of the northern bay of Ceuta. Most
of the vessels were probably found off the coast of the
old whaling installation located in modern Benzu Bay,

395

according to the scrutiny of the maps, nautical charts
and distribution plans of finds published by these
research pioneers (Bravo and Mufioz 1965: 17; 1972a: 10,
19, 30; 1972b: 52, 61, 72). The fact that more than a dozen
individuals of the same types and provenances appeared
complete in a particular area not far from Ceuta made it
possible a couple of decades ago to propose the presence
of a Roman shipwreck in the bay (Bernal-Casasola 2000).

The material, which has remained unpublished up to now,
adds up to 13 complete amphorae, from five different
groups:

— Forms similar to the early variants of Haltern 70
type, with stylised bodies and small projecting
rims (Figure 3, no. 1-4, 7 and 8), which seem to
be the oldest variants of this form, prior to its
final standardisation and mass production. The
diversity of the features (section profiles) of the
handles support an early imperial chronology, as
some of them show sub-ovoid sections that can be
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FIGURE 3. HALTERN 70 VESSELS FROM BALLENERA BAY NEAR CEUTA (1.- MUSEUM OF CEUTA #3206; 2.- MUSEUM OF CEUTA
#3201; 3.- MUSEO CEUTA #3205; BRAVO #123; 4.- MUSEO CEUTA #3204; 5.- BRAVO #122; 7.- BRAVO #155; 8.- MUSEUM OF
CEUTA #3203), AND ONE OF THE ANALYSED AMPHORAE (SAMPLE 6.- 6.- BRAVO #126).
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11

|
)

FIGURE 4. OVOID 4 TYPE (9.- MUSEUM OF CEUTA ¢#33457?; BRAVO #127; 10.- MUSEUM OF CEUTA #2330/3207; BRAVO
é#1267?), Ovolp 5 (11.- BRAVO #133), OvoID 1 (12.- MUSEUM OF CEUTA #3217; BRAVO #179) AND SOUTH-ITALIC OVOID TYPE
(13.- BRAVO #132) FROM CEUTA.
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considered an archaizing attribute (Figure 3, no. 8).
Some Ovoid 4 pieces (Figure 4, no. 9-10), quite
similar in technical details and fabrics to some of
the vessels of the preceding group (Haltern 70),
suggesting that they could come from the same
area - or even workshops.

Just one Ovoid 5 vessel (Figure 4, no. 11).

A rare Ovoid 1, one of the few known complete
examples of this type (Figure 4, no. 12).

An Italic ovoid amphora (Figure 4, no. 13), related
to the so-called Giancola 1 group (Manacorda and
Pallecchi 2012: 103-108 and 143, fig. 3.3).

It has not been possible to verify the origin(s) of the
amphorae and their possible connection with a single
wreck, although the discovery of several intact individuals
in the same geographical area near Ceuta points in that
direction. If this hypothesis of a single source is correct,
the possible coincidence of the first Haltern 70 with the
ovoid types briefly described above suggests a date in the
last decades of the 1st century BC (Augustan times?) for
this set of amphorae.

With the exception of the south-Italic amphora (Figure
4, no. 13), which shows a very fine yellowish fabric and is
quite distinctive, the rest present a remarkable chromatic
homogeneity with colours that oscillate between brownish
and grey (chiefly Munsell 7,54 YR 8/2; 7,5 YR 7/2,7/4u 8/2;
10 YR 7/2 or 7/3).In addition, all contain the characteristic
metamorphic inclusions, and show the rough textures and
irregular fractures indicative of a provenance from the
Guadalquivir valley. The archaecometric studies conducted
on these transport vessels include both mineralogical
analysis, using X-ray diffraction, and determination of
the chemical composition of the samples (majority and
minority components). Further, a textural analysis by
optical microscopy - completed with thin sections and
macrophotographs, was developed in the Autonomous
University of Madrid. The results have made possible to
propose that all these amphorae were manufactured in
workshops located in the Guadalquivir valley (Bernal-
Casasola 2000: 85-100, Appendix V).

Of these, only five examples have been selected for residue
analysis to be included in this paper, as it presents only
some preliminary results on the contents of some series
of western ovoid amphorae.

3. The residue analyses
3.1. Methodology
3.1.1. Sampling

Five amphorae were sampled for residue analysis. All the
specimens analysed come from museum collections, and
consequently the act of the sampling was complicated
(only a few milligrams from the interior surface were taken,
avoiding any visible damage of the vessels). Two of the ovoid
amphorae come from the San Fernando Museum and the
rest of the amphorae come from the Ceuta Museum. One

can be identified as type Ovoid 1 (sample 179) and is from
the Ceuta Museum (Figure 4, no. 12); three more have been
classified as Ovoid 5 amphorae (Figure 4, no. 11) (sample
133 from the Ceuta Museum and two samples from the San
Fernando Museum) (Figure 2). They were chosen because of
the almost absolute lack of reliable data about the contents
of both types. Another individual, a Haltern 70 vessel (Figure
3, no. 6), was studied as reference sample to compare its
results (very likely it is a wine amphora) with those obtained
with the ovoid amphorae samples.

Amphora Sample
Sample P Current Storage weight Figure
Typology
(gr)
1 Ovoid5 | Museo de San Fernando 0.13 2, infra
2 Ovoid5 | Museo de San Fernando 0.5 2, supra
3 Ovoid 5 Museo de Ceuta n° 133 0.2 4,11
4 Ovoid 1 Museo de Ceuta n® 179 0.18 4,12
Hal

5 a7t(<)ern Museo de Ceuta n® 126 0.102 3,6
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FIGURE 5. TABLE OF THE AMPHORA SAMPLES ANALYSED.

All the samples have been taken from the walls of the
amphorae. In most cases, and most specifically in samples
1and 2, some black material was attached to the inner side
of the sherds. This appearance suggested the presence of
avisible pitch lining of the amphorae. This black material
was analysed together with the ceramic powder from the
wall of the amphora. It is important to underline that in
all cases the quantity of sample recovered was very small
and that it is not possible to sample them again.

3.1.2. Methodology

Each sample was pulverised and subjected to up to three
extractions, as detailed below:

a) We carried out on all the samples the total lipid
extraction and its hydrolysis following Chartres
et al. 1993 (slightly modifying the hydrolysis
protocol).

Samples 2 and 5 were extracted following the
method published by Pecci et al. (2013) to identify
wine biomarkers (both grape and fermentation
biomarkers).

Due to the fact that there was not enough sample
to perform both extractions (a) and (b) on the
powdered samples, samples 1, 3 and 4, were
firstly extracted following Chartres et al. (1993)
(extraction a) and then following Pecci et al. 2013
(extraction b).

b)

c)

All the extracts were derivatised by adding 25 pL of N,0-
bis(trimethylsilyl)trifluoroacetamide ~ (BSTFA, Sigma
Aldrich) and heated to 70°C for one hour. After cooling,
75 UL of hexane were added. Samples 1 and 2 had to be
further diluted. 1 uL of the obtained extract was injected
for analysis by GC-MS. The samples were analysed using
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a Thermo Scientific Trace GC Ultra chromatograph
equipped with a column TRB-5MS Teknokroma 5%
phenyl 95% methyl polysiloxane, 30 m long, 0.25 mm
internal diameter, 0.25 um film thick and coupled with a
Thermo Scientific ITQ900 mass spectrometer operated in
the electron ionization mode (70 eV). A liner LNR TQ CE 3
mm ID Single tap (105 mm long) splitless type was used.

3.2. Results of the analyses

The results indicate that all of the amphorae were coated
with Pinaceae products. Samples 1 and 2 are very rich in
pitch. In the extract (a) there are dehydroabietic acid
and 7oxo-dehydroabietic acid, both markers of Pinaceae
products. In all the samples there is retene, a marker of
the heating of these products. In samples 1, 2, 3 and 4,
there is also methyl-dehydroabietate, which is identified
when pitch is obtained burning the wood of Pinaceae
trees. In sample 5 (the Haltern 70 amphora), there are
dehydroabietic acid and 7oxo-dehydroabietic acid,
markers of Pinaceae products, but there are no markers
of the production process of the Pinaceae products. In
this sample there is also cholesterol, a marker of animal
products, which could possibly indicate that animal
products were mixed to the pitch to soften it or that the
amphora contained animal products. To underline that
recently cholesterol has also been identified as the result
of post-depositional contamination.

Therefore, the results of the analyses confirm that all
the amphorae were coated with Pinaceae by-products,
which in most cases can be classified as pitch extracted
directly from the wood. The function of the coating was
to waterproof the vessels and probably to add flavour
and eventually facilitate the preservation of the contents
(especially when it is wine).

As for the contents of the amphorae, the limited quantity
of the sample did not allow to repeat extractions in order

DA
7oxoDA

Methyldehydroabietate

Retene

FIGURE 6. CHROMATOGRAM OF EXTRACT (A) OF SAMPLE 2. IT
IS POSSIBLE TO OBSERVE THE ABUNDANCE OF PITCH MARKERS
IN THE SAMPLE

to identify residues besides the Pinaceae products. Either
way, in three cases it is possible to suggest the presence
of wine or its derivatives in the amphorae. In particular,
this is the case of the Haltern 70 amphora, a type that has
traditionally been considered to be a wine amphora series.
The analyses indicate that in the sample there are tartaric
and succinic acids. Although tartaric acid is also present
in other fruits (such as tamarind; cf. Barnard et al. 2011), it
is likely that in this area of the Roman world the tartaric
acid is related to the presence of grape juice (Guash-Jané
et al. 2004; McGovern 2004; Pecci et al. 2013; Garnier and
Valamoti 2016). Therefore, it is possible to suggest that the
Haltern 70 amphora contained wine or its derivatives.

Also, in the extract (c) of sample 4 (Ovoid 1 amphora from
Ceuta) there are tartaric, fumaric, malic and succinic
acids, which suggest that wine (or its derivatives) was
contained in the amphora. In sample 4 also palmitic,
stearic and oleic acids are present, suggesting the
possibiity that the amphora was re-used the Ovoid 5
amphora from the San Fernando museum (sample 2), the
application of extraction (c) allows identifying of traces
of tartaric acid and other acids that are also present in
wine (malic, succinic and fumaric acids), thereupon again
suggesting that it contained wine or its derivatives.

In the case of sample 1 (Ovoid 5 from San Fernando), the
pitch is so abundant that it was not possible to identify
any other residue. As a result, it is not possible to
determine: whether the content of the amphora could not
be identified because of the abundance of pitch, or if the
content was the pitch itself, or if the amphora contained
some kind of substance that cannot be identified with
the analyses performed. Also, in sample 3 (Ovoid 5,
Museum of Ceuta #133), besides the markers of pitch, no
other compound related to the content of the amphora
was identified. Only the cholesterol is higher than in the
extracts of the other amphorae. However, it is likely that
it derives from contamination.
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FIGURE 7. PARTIAL CHROMATOGRAM OF EXTRACT (C) OF
SAMPLE OV 4. IT IS POSSIBLE TO OBSERVE, THE PRESENCE OF
TARTARIC, SUCCINIC AND MALIC ACIDS, PRESENT IN WINE OR

ITS DERIVATIVES.
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4. Final remarks and perspectives

The organic residue analysis confirmed that all the
amphorae were coated in pitch, and that for most of them
(the ovoid amphorae) the pitch was obtained by burning the
wood of Pinaceae trees. The analysis of the organic residues
made it possible to identify residues that can be related to
a wine (or its derivatives) content in three out of the five
analysed amphorae. Namely, the Ovoid 5 from ancient Gades
coast, present-day San Fernando (sample 1), an amphora
of the type Ovoid 1 from Benzd near Ceuta (sample 3), in
addition to the Haltern 70 recovered in the same north-
African site.

These results suggest that possibly at least some
amphorae of the types Ovoid 1 and Ovoid 5 of the
Guadalquivir valley were, as was the Haltern 70, linked to
the maritime trading of wine or its derivatives products,
and that the analysed amphorae included ones holding
wine or grape by-products. Thus, although the number
of analysis is very small and does not allow to make any
generalisation, for the first time it is possible to make a
progress on the characterisation of these transport series
and their relationship with specific products. In fact,
previously the debate on their contents had been able to
be presented only in a generic way and without putting
forward any objective arguments (an updated synthesis
can be found in Almeida 2008: 195).

These results suggest that at least part of the analysed
vessels did not contain fish by-products.

In this particular case an indication for this option may be
seen in the existence of the groove below the rim or on the
upper part of the neck, a feature that can be considered
one of the most defining typological characteristics of
the LC67 or Ovoid 1 and 5 types.

The study of the function of this typological detail has
not been addressed in the previous research on these
types (Almeida 2008; Gonzédlez Cesteros, Almeida and
Garcia Vargas 2016; Garcia Vargas, Almeida and Gonzélez
Cesteros 2016c). We consider that this attribute was
designed to avoid dripping when the contents were
transferred, so minimizing the loss of liquid. In any case,
it is a structural detail that also many forms of ceramic
tableware concerned with the handling of liquid contents
display, as for instance the case of many regional variants
of plain or slipped medium-sized jars. Finally, the total
absence of faunal (bones, scales, spines, etc.) or botanic
(seeds, etc.) remains inside the complete amphorae of
these types that have been documented in shipwrecks, of
which are at least several dozen (Garcia Vargas 1998; Liou
2001; Almeida 2008), allows one to disclaim any regular
connection with salted fish and fish sauces (at least those
sorts that generate fish remains, namely the solid or
semi-solid preserves).
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For this reason, and taking into consideration the results
of the analyses of organic residues absorbed by the coating
of the amphorae, it seems reasonable to consider that at
least some individuals of the two types of ovoid transport
vessels from the Guadalquivir valley (Ovoid 1 and Ovoid
5) could have contained wine or its derivatives. It is also
probable that other types associated with the generic
group of the Lomba do Canho 67, including the Ovoid 1
from Cadiz area produced in the aforementioned Verinsur
workshop, were likewise connected with wine products.
In the case of the Ovoid 4, due to its typological similarity
with the Haltern 70, it is again also highly probable that
they transported wine or grape derivatives. Either way,
it is necessary in the near future to make more frequent
use of chemical residue analyses such as those carried out
in this preliminary work, with many more samples taken
from reliable archaeological contexts (including wrecks
and well-preserved deposits). Only then may one verify or
clarify the attribution proposals outlined above and define
more firmly the content of the Ovoid 1 and Ovoid 4 series.
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