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Filling the gaps: methodological issues
in capacity research of Late Bronze Age
Maritime Transport Containers

Omplir els buits: qgiiestions metodologiques
sobre Uestudi de la capacitat dels contenidors
de transport maritim de I’Edat del Bronze

Recent

Capacity has often been neglected in ceramic studies de-
spite a vessel’s inner cavity being a central parameter for its
interpretation. Capacity is closely tied to the function and the
raison d'étre of any pottery container as it directly reflects the
potential amount of any particular product to be transport-
ed, stored, processed, or consumed. The capacity of Maritime
Transport Containers (MTCs) such as amphoras of the Late
Bronze Age in the eastern Mediterranean determined the eco-
nomic value of the content. As references to units of capacity
are scarce in 2nd-millennium BCE texts, direct examination
of archaeological material offers a valuable approach to de-
termining the actual ranges, and thus the possible quantities
of commodities traded. This paper presents a methodological
framework combining direct and indirect approaches with
the aim of laying down a foundation for a solid database for
ancient eastern Mediterranean containers. It then presents a
case study of Levantine amphoras based on data from 50 sites
spread throughout the eastern Mediterranean and outlines the
aims of the ERC ComPAS project, which focuses on the various
MTCs involved in trade with Cyprus during the Late Bronze
Age and early phases of the Iron Age.

Keywords: Capacity study; metrology; eastern Mediterra-
nean; Late Bronze Age; Maritime Transport Container; Levan-
tine amphora.

La capacitat ha estat sovint desatesa en els estudis ceramics,
malgrat que la cavitat interior d'un recipient és un parametre
fonamental per a la seva interpretacio: la capacitat esta estre-
tament relacionada amb la funcié i la raé de ser de qualsevol
peca ceramica, atés que reflexa directament la quantitat poten-
cial d'un producte concret que pot transportar-se, emmagatze-
mar-se, processar-se o consumir-se. Al Mediterrani oriental de
finals de I'edat del bronze, la capacitat dels contenidors de trans-
port maritim (MTCs), com les amfores, determinava el valor
economic del seu contingut. Encara que les unitats de capacitat
sén escasses a les fonts textuals del segon mil-lenni aC, 'examen
directe del material arqueologic ofereix un enfocament valués
per determinar els rangs reals de capacitat i, per tant, les possi-
bles quantitats de mercaderies comercialitzades. Aquest article
presenta un marc metodologic que combina enfocaments direc-
tes i indirectes, amb l'objectiu d’establir els fonaments per a una
base de dades solida sobre els recipients antics de la Mediter-
rania oriental. A continuacié, planteja un estudi de cas sobre
les amfores llevantines basat en dades de cinquanta jaciments
repartits per tota la Mediterrania oriental i descriu els objectius
del projecte ERC ComPAS, un projecte que es centra en els di-
versos MTCs que van participar en el comer¢ amb Xipre durant
I'edat del bronze recent i les primeres fases de 'edat del ferro.

Paraules clau: estudi de la capacitat, metrologia, Mediter-

rani oriental, edat del bronze recent, contenidors de transport
maritim, amfora llevantina.
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Introduction

In archaeology, many aspects of ancient pots
are usually assessed: decorative and function-
al features, manufacturing technics, use-wear
and forming traces, clay composition, contents,
potmarks, and more. The object itself is careful-
ly documented, and various dimensions are re-
corded, including morphometry details such as
height, opening and base diameter, maximal di-
ameter or circumference of the body, and in some
cases even wall and handle thickness.

In contrast, the object’s capacity often remains
neglected in studies of Bronze Age eastern Mediter-
ranean vessels, despite some scholars having ar-
gued for the importance of addressing this pa-
rameter more systematically (e.g. Raban 1980;
Thalmann 2003; 2007). In distinction, Classical
archaeology, where both material and textual
data abound, is far more advanced on this top-
ic, as numerous studies on amphora capacity and
standardisation have long demonstrated (among
others, see Grace 1949; 1979; Sealey 1985; Wal-
lace 1986). Recent studies still integrate capaci-
ties as a common data for amphora analysis (e.g.
Molina Vidal and Mateo Corredor 2018; Demes-
ticha 2022; Lund 2023). Generally, it is as though
the empty space of a vessel's inner cavity offers
no meaningful contribution to the interpretation
of the material. This may partly be because our
approach to ceramology reduces these three-di-
mensional objects in two-dimensional drawings,
obscuring their volumetric aspect.

It is here argued that capacity ought to be con-
sidered a key parameter for all classes of ceram-
ic. Capacity reflects no less than the amount of
a particular product that a container can hold
— whether in the context of the transport, stor-
age, preparation or processing of goods, or their
consumption. In the case of Maritime Transport
Containers (MTC) (for this designation, see Mar-
cus 2002: 409-411; Knapp and Demesticha 2017
more broadly on Mediterranean containerisation,
see Bevan 2014) such as amphoras, capacity de-
termines the value of the transported product,
without which the container itself would hold lit-
tle particular interest.

Accordingly, when considering MTCs, capacity
was undoubtedly a factor taken into account by
many during a container’s use-life. Potters, and
in some cases their commissioners, were the first
to acknowledge this parameter when designing
a ceramic vessel and assigning it a specific func-
tion. Merchants were also likely inclined to assess
it, as capacity determines the amount of com-
modity they would have been able to exchange.
This aspect was equally important for seafarers
responsible for freight logistics, who had to ar-

range cargo efficiently. For consumers, knowing
the quantity of goods within a container ensured
fair transactions.

As such, capacity should be a key element of
any study dealing with transport containers and
trade, as it can reveal various stages of the ex-
change process. More generally, when studied
diachronically, capacity may offer insights into
the economy of a region and highlight potential
shifts. It may also shed light on practices and hab-
its that varied from one area to another. Studying
a ceramic assemblage from a specific settlement
or discovery - for example, the Uluburun ship-
wreck (Pulak and Matheny 2021) or the deposit at
Minet el-Beida (Sauvage 2015), with respective-
ly 150 and 80 Levantine amphoras — can provide
insight into the degree of standardisation in an-
cient ceramic production that potters were able
to achieve in different times and regions.

Capacity alone does not provide complete in-
sight, and it should always be analysed together
with other parameters — e.g. typological, func-
tional, petrographic, contextual, nature of the
contents — to support meaningful interpretations
(Webb and Pomadere forthcoming). Although ca-
pacity materialises as a simple hollow space, its
study can help us fill the gaps in our knowledge
about the production and functions of pots, as
well as about various aspects such as exchange
logistics, metrological systems, storage strategies
and cooking and consumption practices.

This paper outlines the issues involved in vol-
umetric measurement and offers a methodologi-
cal framework. It then presents a short case study
based on data from fifty sites spread throughout
the eastern Mediterranean and outlines the aims
of the ComPAS project, which gives attention to
the various MTCs involved in trade with Cyprus
during the Late Bronze Age and early phases of
the Iron Age.

Challenges and limitations

Volumetric measurement systems for the Late
Bronze Age (LBA) eastern Mediterranean are un-
evenly documented. In Egypt, units of capacity
are well-attested in texts. The Ain-measure, more
specifically used for liquids, corresponds to nearly
half a litre, while the heqat, a unit used for grain
measurement, equals about 5 L, or 10 times the
hin (Pommerening et al. 2023: 144). According to
a study led by Zapassky, the hegat would amount
precisely to 4.77 L (Zapassky et al. 2012). Hieratic
inscriptions, the so-called ‘jar dockets’, are com-
monly found on Egyptian vessels, as well as on
Levantine amphoras imported into Egypt (Bavay
et al. 2000; Tallet 2003; Bavay 2015). These dock-
ets served an administrative purpose and provide

160 Revista d’Arqueologia de Ponent 35, 2025, 159-170, ISSN 1131-883-X, ISSN electronic 2385-4723, DOI 10.21001/rap.2025.35.9



C. Cateloy, Filling the gaps: methodological issues in capacity research of Late Bronze Age Maritime Transport Containers

a rich source of information, sometimes mention-
ing the nature of products transported, the name
of the transport ship captain, the regnal year, and
even, in some cases, capacity. These capacities,
which are expressed in hin, may be as precise as
half a unit, representing about 25 cl (Tallet 2003:
261; Bavay 2015: 134, fig. 12). Jar dockets mention-
ing capacity come either from ceramics reduced to
sherds or from perfectly intact vessels, sometimes
still sealed; unfortunately, in neither case can di-
rect measurements be made on the material to as-
sess the recorded capacity expressed in hin.

In the Levant, the system of volumetric meas-
ure for liquids during the LBA remains largely
unknown. In the northern Levant, at Ugarit, the
term kd is interpreted as a unit of capacity (Hel-
tzer 1989: 197-201), although it may also have
referred to a ceramic vessel — possibly a specific
type of amphora with a standard size in use at
the end of the LBA - whose capacity could have
fluctuated over time (Zamora 2003; 2004). This
term, frequently appearing in economic texts
from Ugarit, may therefore designate a category
of containers rather than simply a unit of liquid
measurement. Interestingly, kd always appears in
whole numbers in texts, never as a fraction, rein-
forcing the idea that it might refer to a container.
Additional evidence supporting this interpreta-
tion comes from a truncated cone-shaped clay
label, inscribed with kd in the singular along with
the type of product contained and the name of
the addressee (Zamora 2003: 239; 2004: 393). In
this case, the inscription most likely refers to the
vessel to which the clay label was once attached.
In the southern Levant, by contrast, the limited
use of writing does not offer comparable evidence
for units of capacity. Even for the Iron Age (IA),
our understanding of measurement practices in
the Levant remains limited. The bath, tradition-
ally believed to refer to a unit of capacity which
corresponds to 22 L, continues to be in discussion
(Lipschits et al. 2012).

No units of capacity are known from Cyprus.
Even line marks incised on various MTCs found
throughout the island do not seem necessarily to
reflect any volumetric — or weight — measurement
system (Donnelly and Georgiou forthcoming).

The discovery of intact ceramic vessels men-
tioning a unit of capacity would probably help
researchers to better understand volumetric
measurement systems. It would not, however,
necessarily provide the decisive element needed
to decipher the units in use around the eastern
Mediterranean. It may even generate further con-
fusion, as with the case of Minoan pithoi bear-
ing Linear A inscriptions that record quantities
of goods and whose complete profile enables the
reconstruction of their capacity (Montecchi 2013:

18-20). Despite such evidence, these inscriptions
remain insufficient for determining with certainty
the value of the unit employed, since they may in
fact designate a whole batch of pithoi rather than
the capacity of the inscribed ceramic alone. Like-
wise, in the case of an intact amphora discovered
in a New Kingdom Egyptian tomb (Franzmeier
2017: 1518-1519, pl. 1840: 1955/GKeA/002), the
amount indicated in the inscription, expressed in
hin-measure, does not match with its actual ca-
pacity (Cateloy 2022: 388-389): the mention of 80
hin ought to amount to some 38 L, yet the am-
phora barely exceeds 25 L. Thus, even when cer-
tain units appear well known from the texts, their
correspondence with the actual capacity of the
archaeological material is not necessarily guaran-
teed. Several inscribed vessels would therefore be
needed to shed light on the measurement system
(whether unitary or by batch), as well as on the
effective value of the units employed.

Beyond correlating textual data with actual ca-
pacities, estimating the volume of interregional
exchange according to texts also appears challeng-
ing — particularly when it comes to organic com-
modities, given that such perishable products have
left few traces in archaeological records. Some
sources, notably the victory accounts of Egyptian
kings in Canaanite lands, convey an image of the
intense circulation of goods. The interpretation of
other texts, such as a letter from Ugarit in which
a Hittite king demands 2000 units (of an indeter-
minate measure) of grain, has given rise to widely
diverging estimates, ranging from 450 tonnes to,
more reasonably, 7.7 tonnes (Monroe 2007). Such
textual evidence has occasionally encouraged inter-
pretations of the LBA as at times comparable to the
vigorous trade of the Classical Mediterranean. To
what extent can the actual flows of exchange in the
eastern Mediterranean be reconstructed and quan-
tified? Egyptian texts referring to Levantine trib-
utes — which in many respects constituted a signif-
icant part of exchange between both regions — list
various commodities with precise figures (Breasted
1906); yet the actual volume of goods exported to
Egypt is difficult to reconstruct, as they are often
expressed in ‘mn-jars’ rather than units of capacity.
The ‘mn-jar’ most likely corresponds to Levantine
amphoras (Serpico 2003: 223). The commodities
commonly listed in these texts and stored in ‘mn-
jars’ are, indeed, identical to products exchanged in
amphoras originating from the Levant. The annals
of Thutmose III notably listed large quantities of
oils, incense, honey and wine (Breasted 1906: §447,
8462, §491), which are the same products men-
tioned in the jar dockets from Deir el-Medineh (Ba-
vay 2015: 129-130) or chemically identified at sites
such as Memphis and Tell el-Amarna (Serpico et al.
2003; Stern et al. 2003; Smith et al. 2004).
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Another layer of uncertainty in measurement
practices is that the filling levels of ancient ves-
sels are unknown, with estimates largely result-
ing from assumptions based on vessel function.
An amphora, for instance, might have been filled
to the base of the neck, offering an ‘optimal’ prac-
tical capacity that maximised its transport and
storage potential without hindering the sealing
system. This, however, represents only the max-
imum usable limit, since beyond this level, the
container would have been impractical to handle.
Were amphoras systematically filled to the same
level, or was there instead a standardised filling
method — perhaps by using a measuring vessel or
by checking the weight of the contents? If the lat-
ter, the effective level would have fluctuated from
one amphora to another, since their shapes and
dimensions may have varied.

Considering the current gaps in our under-
standing of measurement practices, the difficul-
ties in identifying units of capacity, and the chal-
lenges in assessing the actual volume of trade,
direct examination of archaeological material is
necessary. This involves detecting possible trac-
es of ancient filling levels, to determine the real
quantities that could be transported per con-
tainer, and, consequently, to recognise potential

APAC\W | CALCUL DE CAPACITE

standard measures. Systematic and extensive ca-
pacity measurement of trade containers can fur-
ther shed light on trade patterns and consumption
habits. In this paper, the focus is made specifically
on Levantine amphoras, with some broader con-
siderations on MTCs circulating in the eastern
Mediterranean during the Late Bronze Age.

Methodological framework

A capacity study dealing with ancient periods
should not necessarily aim for the degree of ac-
curacy that is achievable with modern measuring
instruments, since ancient standardisation — as
well as metrology — did not rest upon the same
social or economic norms as those in use today.
It should be kept in mind that standardisation
is a relative concept rather than a fixed criterion
based on absolute values; it fluctuates across time
and space, with varying degrees depending on the
period and the cultural area (for this topic, see
Kotsonas 2014).

In many cases, capacity estimates obtained
through indirect methods based on simple scale
drawings are sufficient (fig. 1). This approach,
which does not require direct access to the ma-
terial, offers several advantages: it saves time, re-
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Figure 1. The interface of ‘Capacity’, the ULB web-based tool for automated volume-
tric measurements (Author).
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duces costs, is straightforward to implement, and
makes it possible to obtain large-scale measure-
ments from published drawings.

Indirect methods consist of estimating the ca-
pacity of a ceramic vessel using mathematics, spe-
cifically by dividing a scale drawing into simple
geometric shapes whose volumes are easy to calcu-
late. In archaeology, several digital solutions, easy to
access and user friendly, are available (see Cateloy
forthcoming a). They integrate the appropriate
mathematical formula, or a similar algorithm, al-
lowing them to automatically generate quick re-
sults. Among them, one of the most efficient tools
to have been widely adopted is ‘Capacity’, a web-
based application in open access developed at the
Université Libre de Bruxelles (https:/capacity.ulb.
be/index.php/en/home/, Bavay et al. 2025).

Although particularly effective and often rea-
sonably close to reality, these indirect measuring
methods may nevertheless sometimes produce
outcomes that significantly diverge from the actu-
al capacity of a vessel. Mathematical calculations
are grounded on the assumption that the shape
under consideration is geometric and perfectly
symmetrical, whereas in reality no ceramic vessel
- being a handcrafted object - is absolutely regu-
lar, whether in its form or in the thickness of its
wall. Depending on the ceramic section chosen
by the illustrator to represent the vessel profile,
certain irregularities may or may not be shown.
Consequently, calculated results may fluctuate
to varying degrees, even for the same ceramic,
depending on which part of the vessel is repre-
sented. It is not unusual to obtain discrepancies
of up to 10% when compared with measurements
taken directly on the material, even for ceramic
containers that appear regular (Cateloy forth-
coming a). Occasionally, even greater deviations
may occur when vessels display irregularities,
such as variations in wall thickness, an elliptical
rather than circular shape, or deformations of the
body. In such cases, the discrepancy may reach
as much as 15% to 20% from the actual capacity.
Indirect measurements may also be affected by
scaling inaccuracies introduced during the draw-
ing process, its digitisation, or its reproduction in
a publication. Since the dimensions of ceramic
vessels are not provided systematically, indirect
methods most of the time rely on the graphic
scale accompanying the drawing or mentioned in
the caption (e.g. 1:3, 1:5, 1:10), which may com-
promise the reliability of the results if inaccurate.
While highly effective and often close to reality,
these indirect methods remain approximations,
rather than exact measurements, so they should
be treated with caution.

However, even though indirect measurement
methods generally provide reliable estimates,

their actual degree of accuracy is impossible to
ascertain, as it inevitably varies from one vessel
to another depending on the quality and repre-
sentativeness of the drawing. Since the regularity
of a ceramic cannot be assessed from a drawing,
no correction formula can overcome this issue.
In cases where the analysis may require not only
a higher degree of accuracy but also results that
are more consistent from one measurement to an-
other, direct access to ceramic assemblages may
therefore be favoured. Although more demanding
to implement, measuring capacities directly on the
archaeological material provides particularly reli-
able results; this approach offers a broader under-
standing of the material under study. For ampho-
ras, close examination not only refines typological
classification and technological analysis, but also
enables the reconstruction of ancient gestures,
shedding light on their handling and bulk storage
practices. Among direct methods, the use of ex-
panded polystyrene (hereafter EPS) microbeads is
particularly well-suited for measuring the capacity
of ancient ceramic vessels. This foam-like materi-
al is highly homogeneous, with excellent fluidity.
When manipulated, it behaves like a liquid, filling
the smallest recesses inside the pottery. Addition-
ally, it is particularly suitable for measuring fragile
containers, as polystyrene exerts minimal pres-
sure on the ceramic wall. Due to their low density,
EPS microbeads display limited compaction when
carefully handled. Consequently, the volume meas-
ured in a graduated container closely corresponds
to the space the material occupies once poured
into the ceramic vessel. The method has an aver-
age error margin of 0.3% compared to measure-
ments made with water (Cateloy forthcoming a).

The method consists of filling ceramic vessels
with pre-measured units of EPS microbeads us-
ing graduated beakers and measuring cylinders of
various sizes (fig. 2). For large vessels, such as am-
phoras, it is recommended to start with the larg-
est graduated container that can fit inside (e.g. a 5
L beaker) until the remaining volume to be meas-
ured becomes too small for this size. Progres-
sively, smaller containers are then deployed (e.g.
graduated cylinders of 1 L, 500 ml, 250 ml, 100
ml) until the fixed filling level is reached. Alterna-
tively, one large container might be used until the
vessel is adequately filled. The EPS microbeads
left over in the container can then be determined
with smaller graduated cylinders and subtracted
from the total of pre-measured amounts to deter-
mine the vessel’s exact capacity.

The choice between direct and indirect meth-
ods depends above all on the specific goals of the
study, but also on practical considerations such as
the accessibility of the assemblages and the state
of preservation of the ceramics. Direct measure-
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500ml
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|

100ml 5L

Figure 2. Setup for capacity measurements using EPS microbeads (Author).

ments can be conducted only on complete, or al-
most complete vessels, whereas fair estimations
may be obtained through scale drawings found in
the large array of publications readily available.
Regardless of the method adopted, the key princi-
ple in any capacity study is to ensure consistency
in data collection, so that the results remain co-
herent, comparable and meaningful.

Levantine amphoras case study

Levantine amphoras can provide insight into
ancient economies, Mediterranean connectivity,
exchange networks and trade logistics. They are
among the earliest — if not the very first — ampho-
ras to have circulated across the eastern Mediter-
ranean, and they represent an MTC produced at
a large scale that was broadly exchanged during
the MBA and LBA (Cateloy 2019; 2025a; 2025b)
(figs. 3-4). As such, they were deeply embedded
in trade between various cultural areas (the Le-
vant, Egypt, Cyprus and the Aegean), carrying a
wide range of liquid commodities, such as oils,
wine, terebinth resin and honey. Consequently,
Levantine amphoras appear to be an ideal can-
didate for investigating capacity. Analysis sheds
light on the dynamics of exchange and the fluc-
tuations of maritime trade, as well as pinpoint-
ing regional patterns and specific preferences in
different import areas. If any system of measure
was in use throughout the Levant, one might ex-
pect this class of ceramic container to have been
part of it.

Our volumetric case study aimed first to es-
tablish the capacity ranges of the different types
of Levantine amphoras that commonly circulat-
ed in eastern Mediterranean maritime exchange

(Cateloy 2022). A further goal was to assess the
volumetric variation within each typological
group, to evaluate whether a particular capacity
was a criterion deliberately sought by potters. To
meet these objectives, the preferred approach was
therefore the direct study of the material, so as
to obtain the most reliable measurements. This
made it possible to identify potential standardi-
sation and to better appreciate the degree of var-
iability that Bronze Age Levantine potters could
achieve. It also provided a solid dataset on which
to rely when additional results will be later ob-
tained through indirect methods. Although the re-
liability of scale-drawing estimates cannot always
be guaranteed, their coherence can be checked
against ranges obtained through direct methods;
results that fall far outside known values can thus
be questioned or, in some cases, discarded.

Given the aims of the study, a large and varied
corpus of ideally preserved amphoras originat-
ing from the Levant was assembled. This mate-
rial was uncovered in nearly fifty different sites
spread throughout the eastern Mediterranean, in-
cluding several chief ports of entry such as Ugarit,
Byblos, Sidon, and Ashkelon in the Levant, Tell
el-Dab‘a in Egypt, Kommos in Crete, Tiryns in
mainland Greece, and Enkomi in Cyprus. In total,
about 200 amphoras dating to the MBA and LBA
were directly measured with EPS microbeads,
and their capacities were processed statistically.

Close examination of these capacity data,
correlated with various parameters (e.g. gener-
al proportions, typology, chronology, discovery
locations), offers a broad range of insights (see
Cateloy forthcoming b). To sum up broadly, the
study demonstrates that the main types of Le-
vantine amphoras exchanged across the eastern

164 Revista d’Arqueologia de Ponent 35, 2025, 159-170, ISSN 1131-883-X, ISSN electronic 2385-4723, DOI 10.21001/rap.2025.35.9



C. Cateloy, Filling the gaps: methodological issues in capacity research of Late Bronze Age Maritime Transport Containers

Oval » Ovoid

™
4

» Biconical —— Conical

9090

MB 11 LB1 LB IIA LB IIB
1 2 3 4 5
0 20 cm
™

Figure 3. Evolution of Levantine amphora shapes from the Middle to Late Bronze Age (Author).

Figure 4. Two different types of Levantine amphoras dating from LB II
(Author).

Mediterranean generally fall within distinct but
narrow capacity ranges. The low coefficients of
variation (<10%) of each type also suggest a rea-
sonably fair degree of standardisation for such
large containers. Potters may have achieved
standard capacities by adjusting two external di-
mensions: about three-quarters of the amphoras
- regardless of their capacity range — show a close
correlation between height and maximum diame-
ter, pointing to a deliberate proportional design
adopted across most production centres. Another
noteworthy pattern is the recurrence of ampho-
ras measuring around 22 L, which account for
more than one-fifth of the dataset. This capacity
inevitably recalls the bath unit known from lat-
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er textual sources, although it may just reflect an
ideal capacity that balances both cost-effective-
ness and portability. Amphoras within this range
would have been large enough to carry a signifi-
cant amount of goods while remaining proportio-
nate and manageable by a single person. Previous
studies have already shown the frequent use of
capacities fluctuating around 22 L (Heltzer 1993:
51-52,n. 15; Docter 1988-90: 161, table 4; Pedrazzi
2007: 236-47; Demesticha 2021: 47; Pulak and
Matheny 2021: 23, fig. 3). Finally, the findings also
highlight diachronic and regional variations that
may offer insights into trade fluctuation through
time, as well as into distinct exchange networks
and divergent economic strategies depending
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on the import regions. For instance, the corpus
reveals a striking contrast between Cyprus and
the Aegean, which stand at opposite ends of the
capacity spectrum. The Aegean displays a prefe-
rence for the smallest amphoras in the dataset,
whereas Cyprus is dominated by the largest, sug-
gesting that distinct exchange patterns coexisted.

This case study, which considers capacity
alongside other analytical parameters, thus yield-
ed multi-layered results. As regards data, it allows
us to establish precise capacity ranges for each
amphora type and acknowledge the degree of
standardisation of which Levantine potters were
capable, while in terms of interpretation it offers
a framework for advancing our understanding
of Bronze Age trade organisation and exchange
practices across the eastern Mediterranean. It
also provides a preliminary context for further re-
search, such as the ComPAS project.

Current research and future
perspectives

Within the framework of the ERC ComPAS
project, directed by Dr Artemis Georgiou and
hosted at the Archaeological Research Unit of
the University of Cyprus, special attention is cur-
rently being given to the various MTCs involved
in trade with Cyprus during the LBA and early
phases of the IA.! Among these MTCs, Levantine
amphorae represent a significant portion of the
imports, but other ceramic containers were also
involved, such as Egyptian amphoras or Aege-
an Transport Stirrup Jars. This ERC-funded re-
search programme aims to investigate commer-
cial strategies and maritime connectivity within
the eastern Mediterranean, through a holistic
approach to study the material. By examining
their morphology, origin, contents, capacity, and
other key features, the project seeks — among oth-
er goals — to reconstruct the networks that once
linked Cyprus with the Levant, Egypt, and the
Aegean. This project provides a unique oppor-
tunity to explore Cyprus’s singular place within
interregional trade networks.

Through this project, more Levantine ampho-
rae will be measured to expand the existing da-
taset. These new data may confirm, or perhaps
nuance, the preliminary results indicating that
Cyprus favoured large-capacity amphorae, while
also refining our understanding of the specific

1. The project ComPAS has received funding from the
European Research Council (ERC) under the European
Union’s Horizon 2020 research and innovation programme
(Grant agreement N. 947749). https://www.ucy.ac.cy/com-
pas/the-project/.

needs of this region and the strategies developed
to address them. Such strategies can then be eval-
uated to determine whether they reflect econom-
ic, logistical, or cultural choices, or whether they
simply derived from the nature of the products
they once contained. Additionally, new variables
that could not previously be examined will now
be explored, notably through petrographic and
organic residue absorbed analyses conducted as
part of the project

Certain key sites, such as Enkomi, will also
be further investigated. As one of the major
Cypriot centres of the LBA, Enkomi provides a
crucial context for the imports of Levantine am-
phorae on the island. The assemblage recovered
there, though largely fragmentary, offers signif-
icant parallels with complete vessels previously
studied. These comparisons reveal the presence
of several major types of Levantine amphoras
at the site, thereby integrating Enkomi within
various interregional exchange circuits already
well-established.

Another aim of this new volumetric study is
also to extend the chronological range of our pre-
liminary work to see how exchange networks are
organised in the early phases of the IA. After 1200
BCE, the period following the collapse of sever-
al major cities and political entities around the
Mediterranean, interregional trade underwent
profound change and significant restructuring.
Yet, Cyprus seems to have maintained some of
its long-distance relationships and to have played
a central role in the Mediterranean trade of this
transitional period. This aspect of the study will
offer a great opportunity to investigate the con-
tinuity of certain exchange networks and trade
mechanisms, as well as to identify the economic
shifts that occurred at the turn of the 1st Millen-
nium BCE.

Lastly, the ComPAS project will investigate sev-
eral other kinds of ceramic containers imported
into Cyprus, for example the Aegean Transport
Stirrup Jars, the Egyptian amphoras, and the Tell
el-Yahudiyeh Ware juglets. The capacity ranges of
these vessels, also used in maritime transporta-
tion, will be compared with each other, as well
as with the Levantine dataset described in the
previous section. These diverse ceramic classes,
originating in various regions and serving differ-
ent purposes, will provide invaluable insights into
other Mediterranean trade networks that coexist-
ed during the LBA. The Tell el-Yahudiyeh juglets,
for instance, represent a form of micro-packaging
of finer quality used to store more precious com-
modities; examining their capacities will allow us
to assess the degree of standardisation applied to
more valuable containers and to search for smaller
units of measurement. Likewise, preliminary re-

166 Revista d’Arqueologia de Ponent 35, 2025, 159-170, ISSN 1131-883-X, ISSN electronic 2385-4723, DOI 10.21001/rap.2025.35.9



C. Cateloy, Filling the gaps: methodological issues in capacity research of Late Bronze Age Maritime Transport Containers

sults already point to converging capacity ran-
ges among different MTCs, notably the 10-14 L
range common to a specific type of Levantine
conical amphorae and to most Transport Stir-
rup Jars exchanged contemporaneously (Cateloy
forthcoming b). Upcoming analyses, focusing on
complete or almost complete Transport Stirrup
Jars imported into Cyprus, will test whether these
vessels align with the expected volumetric pattern
or instead exhibit distinct capacities indicative of
regional particularities.

Concluding remarks

The results outlined in this article highlight how
the study of capacity can enrich our understand-
ing of certain ceramic classes. Beyond refining ty-
pologies and quantifying the amount of products
transported, stored, transformed, or consumed,
capacity analysis provides an essential bridge be-
tween the material dimension and the human be-
haviours it reflects. Continued efforts to integrate
capacity data with the usual parameters already

Bibliography

assessed, as undertaken in the ComPAS project,
promise to generate a more holistic understanding
of ceramic assemblages by situating them within
the wider economic, cultural, and social frame-
works in which they operated. Future research
should therefore aim to record capacity more sys-
tematically, particularly when direct access to the
material is possible, so that this long-overlooked
dimension in ceramic studies can be recognised as
an integral component of the broader set of vari-
ables through which we commonly interpret an-
cient potteries and the societies behind them.

Cydrisse Cateloy

Archaeological Research Unit
University of Cyprus
Nikokreontos 2

Nicosia 1066, Cyprus
ccatel01@ucy.ac.cy

ORCID: 0009-0009-5487-4882

Data de recepcio: 4/10/2025
Data d’acceptacié: 14/10/2025

BreasteD, J.H. (1906). Ancient Records of Egypt:
Historical Documents from the Earliest Times to
the Persian Conquest I1. The Eighteenth Dynasty.
University of Chicago Press. Chicago.

Bavay, L. (2015). Canaanite jars and jar sea-
lings from Deir al-Medina: scattered evidence
of Egypt’s economic relations with the Levant
during the New Kingdom. In: Ebper, B., AND
PruzsiNszky, R. (eds.). Policies of Exchange: Po-
litical Systems and Modes of Interaction in the
Aegean and the Near East in the 2nd Millennium
B.C.E. Austrian Academy of Sciences (Osterreic-
hische Akademie der Wissenschaften OREA 2).
Vienna: 127-138.

Baway, L., Ercek, R., CateLoy, C. (2025). ‘Capacity’,
the ULB solution for vessel capacity calculation.
In: CouLIE, A., ScHMIDT, S., TSINGARIDA, A. (eds.). The
Corpus Vasorum Antiquorum 7922-2022: A Cen-
tury of Exploring Greek Vases: Typologies, Readings
and Debates. Editions de I'Académie royale de
Belgique (CVA Belgique supplément 1). Brussels:
459-473.

Bavay, L., MarcHAND S., TALLET, P. (2000). Les jarres
inscrites du Nouvel Empire retrouvées a Deir al-Me-
dina. Cahiers de la Céramique égyptienne, 6: 77-89.

BEvaN, A. (2014). Mediterranean containerization.
Current Anthropology, 55-4: 387-418.

CateLOY, C. (2019). Imported Levantine amphorae
at Tell el-Dab‘a: a volumetric approach to recon-
sidering the maritime trade in the eastern Medi-
terranean. In: Bietak, M., aND PreLL, S. (eds.). The
enigma of the Hyksos 1. Harrassowitz (CAENL 9).
Wiesbaden: 277-304.

CareLoy, C. (2022). La mesure des échanges en
Méditerranée orientale : les amphores levantines
de I'Age du Bronze moyen et récent a 'étude. Un-
published PhD dissertation, Paris 1—Panthéon
Sorbonne University, Paris.

CateLoy, C. (2025a). Levantine amphoras of the
Middle and Late Bronze Age: a logistical improve-
ment for the benefit of trade in the Mediterrane-
an. In: Peprazzi, T., AnD Botro, M. (eds.). Levantine
and Phoenician Commercial Amphoras between
East and West: Patterns of Innovation. Edizioni
Consiglio Nazionale delle Ricerche (Transfor-
mations and Crisis in the Mediterranean series).
Rome: 7-21.

CateLoy, C. (2025b). From land to sea: a typologi-
cal and volumetric analysis of the MB amphorae

Revista d’Arqueologia de Ponent 35, 2025, 159-170, ISSN 1131-883-X, ISSN electronic 2385-4723, DOI 10.21001/rap.2025.35.9 167



C. Cateloy, Filling the gaps: methodological issues in capacity research of Late Bronze Age Maritime Transport Containers

assemblage from Sidon and its maritime signi-
ficance. Archaeology and History in the Lebanon,
62-63: 11-44.

CateLoy, C. (forthcoming a). From manual to
digital: comparing methods for measuring ce-
ramic vessel capacity. In: CateLoy, C., POMADERE,
M., WEBB, R. (eds.). Pots, Capacities and People
in the Mediterranean Bronze Age: A Key Approach
to Understanding Society, Economy and Culture
Through Ceramic Studies.

CateLoy, C. (forthcoming b). Measuring trade
in the eastern Mediterranean: Middle and Late
Bronze Age Levantine amphoras under study.
In: CareLoy, C., PomapEre, M., WEBB, R. (eds.).
Pots, Capacities and People in the Mediterrane-
an Bronze Age: A Key Approach to Understanding
Society, Economy and Culture Through Ceramic
Studies.

DeMEsTICHA, S. (2021). The Mazotos shipwreck,
Cyprus: a preliminary analysis of the amphora
stowage system. In: DEMESTICHA, S., AND BLUE,
L. (eds.). Under the Mediterranean 1. Studies in
Maritime Archaeology. Sidestone Press. Leiden:
43-58.

DEMESTICHA, S. (2022). Transport containers and
maritime networks: the case of Cyprus. In: Bou-
ROGIANNIS, G. (ed.). Beyond Cyprus: Investigating
Cypriot connectivity in the Mediterranean from the
Late Bronze Age to the end of the Classical Period.
Athens University Review of Archaeology (Aura
Supplement 9). Athens: 421-436.

Docter, R.F. (1988-90). Amphora capacities and
archaic Levantine trade. Hamburger Beitriige zur
Archdologie, 15-17: 143-88.

DonNeLLy, C., aND GEeorciou, A. (forthcoming).
Measuring marks on Canaanite amphoras? The
evidence from Late Bronze Age — Early Iron Age
Cyprus. In: Careroy, C., PomaADERE, M., WEBB, R.
(eds.). Pots, Capacities and People in the Mediter-
ranean Bronze Age: A Key Approach to Understan-
ding Society, Economy and Culture Through Cera-
mic Studies.

Franzmeier, H. (2017). Die griiberfelder von sed-
ment im Neuen Reich: materielle und kulturelle
variation im bestattungswesen des dgyptischen Ne-
uen Reiches. Brill (Probleme der Agyptologie 34).
Leiden, Boston.

GRrACE, V. R. (1949). Standard pottery containers
of the ancient Greek world. Hesperia Supplement,
8:175-189.

Grace, V. R. (1979). Amphoras and the Ancient
Wine Trade. American School of Classical Studies
at Athens. Princeton.

Herrzer, M. (1989). Some questions of the Uga-
ritic metrology and its Parallels in Judah, Phoe-
nicia, Mesopotamia and Greece. Ugarit-Forschun-
gen, 21: 195-208.

HertzER, M. (1993). Olive 0il and wine production
in Phoenicia and in the Mediterranean trade. In:
Amourerti, M.C., ET BRruN, J.-P. (eds.). La produc-
tion du vin et de lhuile d'olive en Méditerranée.
Ecole francaise d’Athénes (Bulletin de Corres-
pondance Hellénique Supplément 13) Athens:
49-54,

Knapp, B., AND DEMESTICHA, S. (2017). Mediterra-
nean Connections: Maritime Transport Containers
and Seaborne Trade in the Bronze and Early Iron
Ages. Routledge. New York.

Kotsonas, A. (2014). Standardization, variation,
and the study of ceramics in the Mediterranean
and beyond. In: Kotsonas, A. (ed.). Understanding
Standardization and Variation in Mediterranean
Ceramics: Mid 2nd to Late 1st Millennium BC. Pe-
eters. Leuven: 7-23.

Lipscuits, O., KocHi, 1., Suau, A., Gui, S. (2012).
The enigma of the biblical bath and the system
of liquid volume measurement during the First
Temple Period. Ugarit-Forschungen, 42: 453-478.

Lunp, J. (2023). Speaking volumes: on the capa-
cities of transport amphorae from the Hellenis-
tic period through Late Antiquity. In: GoNzALEZ
CesTEROS, H., AND LEIDWANGER, J. (eds.). Regional
Economies in Action: Standardization of Transport
Amphorae in the Roman and Byzantine Mediter-
ranean (Proceedings of the International Conferen-
ce at the Austrian Archaeological Institute and the
Danish Institute at Athens, 16-18 October 2017).
Osterreichisches Archiologisches Institut (Son-
derschriften Band 63). Vienna: 43-56.

Marcus, E.S. (2002). Early seafaring and mariti-
me activity in the southern Levant from prehis-
tory through the third millennium BCE: In: van
DEN Brink, E.C.M., anp Levy, T.E. (eds.) Egypt and
the Levant: Interrelations From the 4th Through
the Early 3rd Millennium B.C.E. Leicester Univer-
sity Press. London: 403-417.

MoLiNaA ViDAL, J., AND MaTEO CORREDOR, D. (2018).
The Roman amphorae average capacity (AC). Ox-
ford Journal of Archaeology, 37: 299-311. https://
doi.org/10.1111/0joa.12143.

168 Revista d’Arqueologia de Ponent 35, 2025, 159-170, ISSN 1131-883-X, ISSN electronic 2385-4723, DOI 10.21001/rap.2025.35.9



C. Cateloy, Filling the gaps: methodological issues in capacity research of Late Bronze Age Maritime Transport Containers

MontEccH, B. (2013). An updating note on Mino-
an fractions, measures, and weights. Annali Isti-
tuto Italiano di Numismatica, 59: 9-26.

MonRroE, C.M. (2007). Vessel volumetrics and the
myth of the cyclopean Bronze Age ship. Journal
of the Economic and Social History of the Orient,
50-51: 1-18.

Peprazzi, T. (2007). Le giare da conservazione e
trasporto del Levante. Uno studio archeologico dell’
economia fra Bronzo Tardo II e Ferro I (ca. 1400-
900 a.C.). Edizioni ETS (Ricerche di archeologia
del Vicino Oriente 2). Pisa.

PoMMERENING, T., CHAMBON, G., Mart1, L. (2023).
Capacity measures in context II: new considera-
tions on capacity units and their ‘standards’ in
Mesopotamia and Egypt: In: CuamBoN, G., AND
Otro, A. (eds.). Weights and Measures as a Win-
dow on Ancient Near Eastern Societies. PeWe-Ver-
lag (Miinchener Abhandlungen zum Alten Orient
9). Gladbeck: 131-152.

PuLak, C., aND MatHENY, R. (2021). The Canaani-
te pottery assemblage from the Late Bronze Age
Uluburun shipwreck. TINA Maritime Archaeology
Periodical, 16: 15-61.

RaBaN, A. (1980). The Comumercial Jar in the Anci-
ent Near East: Its Evidence for Interconnections
Amongst the Biblical Lands. Unpublished PhD dis-
sertation. Hebrew University, Jerusalem (in He-
brew).

Sauvage, C. (2015). Nouvelle réflexion sur le
‘dépdt aux 80 jarres’ de Minet el-Beida. In :
GEYER, B., MaroiaN, V., AL-Maobissi, M. (eds). De
I'tle d’Aphrodite au paradis perdu, itinéraire d'un
gentilhomme lyonnais. En hommage a Yves Cal-
vet. Peeters (Ras Shamra — Ougarit 22). Leuven
— Paris — Bristol.

SEeALEY, R. (1985). Amphoras and the Roman Eco-
nomy. Institute of Classical Studies. London.

SErPICO, M. (2003). Quantifying resin trade in the
eastern Mediterranean during the Late Bronze
Age. In: FosteRr, K.P., AND LAFFINEUR, R. (eds). Me-
tron: Measuring the Aegean Bronze Age. University
of Texas (Aegaeum 24): 223-230.

Serprico, M., Bourriau, J., SmitH, L., GoORreN, Y.,
SterN, B., HeroN, C. (2003). Commodities and
containers: a project to study Canaanite ampho-
rae imported into Egypt during the New Kingdom.
In: Bietak, M. (ed.). The Synchronisation of Civili-
sations in the Eastern Mediterranean in the Second

Millennium B.C. 1I. Verlag der Osterreichis-
chen Akademie. Wien: 365-375.

SwmitH, L., Bourriau, J., GoreN, Y., HucHES, M.J.,
SErrico, M. (2004). The provenance of Canaanite
amphorae found at Memphis and Amarna in the
New Kingdom: results 2000-2002. In: BOURRIAU,
J., anDp Puiiuies, J. (eds.), Invention and Innova-
tion: The Social Context of Technological Change
I1. Egypt, the Aegean and the Near East, 1650-1150
BC. Oxbow Books. Oxford: 55-77.

SterN, B., HeroNn, C., Corr, L., Serrico, M.,
Bourriau, J. (2003). Compositional variations
in aged and heated pistacia resin found in Late
Bronze Age Canaanite amphorae and bowls from
Amarna, Egypt. Archaeometry, 45: 457-469.

TaLLET, P. (2003). Les circuits économiques selon
les étiquettes de jarres de Deir el-Médineh. In: Ax-
DREU, G. (ed.). Deir el-Médineh et la Vallée des Rois:
la vie en Egypte au temps des pharaons du Nouvel
Empire. Editions Khéops. Paris: 253-280.

THALMANN, J.-P. (2003). Transporter et conserver :
jarres de 'dge du Bronze a Tell Arqa. Archaeology
and History in the Lebanon, 18: 25-37.

THALMANN, J.-P. (2007). A seldom used parame-
ter in pottery studies: the capacity of pottery
vessels. In: BIETAK, M., AND CZzERNY, E. (eds.). The
Synchronisation of Civilisations in the Eastern
Mediterranean in the Second Millennium B.C.
ITI. Verlag der Osterreichischen Akademie der
Wissenschaften (Contributions to the Chrono-
logy of the Eastern Mediterranean 9). Wien:
431-438.

Warracg, M.B. (1986). Progress in measuring
amphora capacities. In: EMPEREUR, J.-Y., AND
GARLAN (eds.). Recherches sur les amphores grec-
ques. Ecole francaise d’Athénes (Bulletin de
Correspondance Hellénique Supplément 13).
Athens: 87-94.

WEeBB, R., AND PomaDpERE, M. (forthcoming). No
half-measures for understanding ancient pots:
capacity studies in perspective. In: CareLoy, C.,
Pomapire, M., WEBB, R. (eds.). Pots, Capacities
and People in the Mediterranean Bronze Age: A Key
Approach to Understanding Society, Economy and
Culture Through Ceramic Studies.

ZAMORA, J.A. (2003). El ‘4nfora cananea’ y las me-
didas de capacidad en el Oriente Mediterraneo de
la Edad del Bronce final. SPAL. Revista de prehis-
toria y arqueologia de la Universidad de Sevilla, 12:
231-257.

Revista d’Arqueologia de Ponent 35, 2025, 159-170, ISSN 1131-883-X, ISSN electronic 2385-4723, DOI 10.21001/rap.2025.35.9 169



C. Cateloy, Filling the gaps: methodological issues in capacity research of Late Bronze Age Maritime Transport Containers

ZAMORa, J.A. (2004). Anforas y tablillas: el anfora ZApasskY, E., Gapor, E., FINKELSTEIN, 1., BENEN-
cananea y el KD ugaritico. In: GoNzALEZ BLANCO, soN, I. (2012). An ancient relation between units
A., MartiLLA SEIQUER, G., EGea Vivancos, A. El mun- of length and volume based on a sphere. PLoS

do ptinico: religion, antropologia y cultura mate- ONE, 7(3). Online. https://doi.org/10.1371/jour-
rial. Universidad de Murcia (Estudios Orientales nal.pone.0033895
5-6). Murcia: 389-407.

170 Revista d’Arqueologia de Ponent 35, 2025, 159-170, ISSN 1131-883-X, ISSN electronic 2385-4723, DOI 10.21001/rap.2025.35.9



