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Abstract

While archaeological sciences have made great advances over the last decades through
combining archaeological evidence and natural sciences in order to push borders for the
understanding of archaeological contexts, traditional archaeology still holds an immense
latent potential. Such potential can be realized through baseline projects that pull together
unexplored bodies of material culture and study these in detail in order to investigate their
significance for the understanding of the human past. This paper presents such a large-
scale baseline study and focuses on the presentation of the results emerging from the
recently compiled corpus of more than 3700 funerary portraits stemming from one location
in the ancient world, Roman Palmyra, an oasis city in the Syrian Desert. The analysis of the
chronological development of the numerous portraits allows us to follow the fluctuations in
the production of these portraits over approximately 300 years. Here we discuss and review
the developments in connection with historical sources and discuss until now unknown
events, which have emerged through the data analysis. The paper brings to the forefront the
significance of social science baseline projects, which often do not receive enough attention
or funding, but which in fact are fundamental for furthering our understanding of the human
past and push borders for the directions in which we can take such studies in the future.

Introduction

The study of past societies is inherently based on incomplete data, often leading to criticism of
such studies being subjective and widely open to interpretation. Within the social sciences, in
particular archaeologists and ancient historians study societies to which they have no direct
access through living individuals. Consequently, one of the pivotal challenges in these disci-
plines is to situate fragmented data as precisely and contextualized as possible within a wider
cultural historical framework. While we will never be able to reconstruct how past societies
worked in all details, we must strive to achieve as high an accuracy as possible through the evi-
dence which we have at hand. We argue that it is crucial for archaeologists and historians to
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undertake methodological baseline studies based on large evidence samples from which
broader theoretical studies can be undertaken. In order to exemplify such an approach and its
significance, this paper addresses the largest body of material evidence depicting deceased peo-
ple stemming from the ancient world, namely the Palmyrene funerary limestone portraits.
These portraits were produced in Palmyra in the Syrian Desert over approximately 300 years,
from about the beginning of the Common Era until the sack of the city in 273 CE (Fig 1). The
fact that these portraits, were produced consistently across approximately 300 years, presents
us with the possibility of studying the fluctuations in their production and evaluate whether
they may be byproducts of economic and societal developments. Until now, they were pre-
dominantly regarded as a topic for art-historical research and have never been studied as a
possible proxy for assessing the impact of historical events or processes, nor as a way of study-
ing societal transformational patterns [1-4]. While it is not possible to demonstrate a direct
causality link based on one dataset, this study establishes the first “benchmark” data trend,
which can serve in the future as comparison for other, similar data analysis projects performed
on other types of material culture evidence. Approaches in archaeology studying large and
complex archaeological datasets when pulled together in one corpus and examined, on the one
hand, and in archaeological and art-historical detail, on the other hand, within a larger frame-
work of formal analysis methods are gaining popularity in Classical Archaeology [5-7], but
they remain few and far between, not least because such detailed full-quantification studies-
pulling together the entire known material of certain empirical group-demand extensive
resources, which are often not available in projects within the humanities and social sciences,
which traditionally work with legacy data, that is, the results and archival material of excava-
tions before the 1960s, when the systematic collection of all material from an excavation began
to be practiced widely, first in prehistoric archaeology [see 8, 9 for criticisms of this methodol-
ogy and theory].

Here we demonstrate the potential of analyzing such large datasets of archaeological and
art-historical significance to further a deeper and more nuanced understanding of past societal
complexities—not only regarding the site from which the material comes, but also in a broader
perspective. Such datasets enable comparison with historically attested events or even with
archaeological material from other locations. As such, they can be used to better understand
the long-term trajectories of human groups and the impact of different types of external fac-
tors, both negative perturbations and opportunities afforded by changing circumstances [e.g.
5, 6].

The objects of study have been collected since 2012 within the Palmyra Portrait Project
[10-14]. They include limestone funerary portraits and portrait sculpture, the monumental
tombs in which the portraits were set up and the human remains published from excavations
in Palmyra [15]. Through the absolute and relative dating of the portraits we obtained an over-
view of the stylistic evolution of these portraits and the number produced over time, despite
the fact that numerous have been lost [16, 17]. These datings enabled us to reconstruct flows
and fluctuations in the portraits’ production trends and relate them to known and unknown
historical events and processes, which brings entirely new knowledge about Palmyrene
society’s resilience across centuries. The results presented here are the outcomes of interpret-
ing the temporal fluctuations in funerary portrait production patterns in relation to historical
events and underline the unleashed potential of studying large and complex archaeological
datasets when pulled together in one corpus and examined, on the one hand, in archaeological
and art-historical detail and, on the other hand, within a larger framework of formal analysis
methods.
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Fig 1. Map of Palmyra and the surrounding region. Reprinted with permission by professor Eivind H. Seland under a CC BY license. Basemap: ESRI.
https://doi.org/10.1371/journal.pone.0256081.g001

Ancient Palmyra

Roman Palmyra, ancient Tadmor, was an oasis city in the Syrian Desert, which flourished in
the first three centuries CE [18]. Palmyra was rediscovered by European travelers in the 17th
century CE and gained much attention in European cultural circles in the 18th and 19th centu-
ries [19, 20]. In particular in the late 19th century, the art of the city attracted attention, and
this is the period in which the earliest Palmyrene collections in Europe came into existence
[11]. Palmyra, since 1980 a UNESCO World Heritage site, is known today because of its good
state of preservation, its extensive ruins stemming primarily from the Roman period and the
devastation, which since 2012 has taken place in the wake of the escalating conflict in Syria
[16, 17].

The city was located halfway between the river Euphrates to the East and the Mediterranean
Sea to the West [21, 22] (Fig 2). The nature of the site’s location with perennial access to water
coming from the Efqa spring made the site ideal for settlement, and archaeological evidence
shows that human activity had taken place there as early as the Paleolithic period [23-25].
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Fig 2. Map of Palmyra and immediate environs. Reprinted with permission by Klaus Schnadelbach, after Topographia Palmyrena, Damascus 2010.
https://doi.org/10.1371/journal.pone.0256081.9g002

However, as a monumentalized urban site, Palmyra only became truly graspable around the
beginning of the Common Era [26]. With the Pax Romana (the Roman Peace), instituted after
the Battle of Actium in 31 BCE, the Near East in general saw a renewed prosperity. Political
and military stability led to economic upswings of unseen dimensions, and urban expansion
across the region is documented in the centuries thereafter [26-28]. The economic upswing
also made its impact on Palmyra, and at its largest extent in the second century CE the city
covered about 120 hectares [29]. Palmyra was not, however, a metropolis, of which only few
existed in Antiquity, such as Rome, Alexandria, and Antioch. Size-wise the city was located in
the upper range of Roman-period middle-sized cities.

Palmyra was plainly put not more than an ordinary city, in an out-of-the-ordinary location,
under influence of the Roman and Parthian cultural spheres, but with a strong Hellenistic and
local heritage as the city’s bilingual inscriptions from the public sphere show [26, 29-33].

Palmyra benefitted particularly from the political stability in the region due to its location
as a trading hub in the Syrian Desert connecting routes from East to West and acting as a stop-
over for the caravan trade that the Palmyrene elite was heavily involved in and the city
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expanded in the first centuries CE [34-36]. Palmyrene society thrived on the caravan trade
and the city also mobilized a strong army, which defended the city that was situated between
Rome and Parthia and therefore geopolitically at times was in a fragile situation. Its army at
times also participated in Roman military activities and units also travelled with the caravans
to protect them on the dangerous stretches through the steppe desert [37]. As Palmyra’s wealth
and military strength grew, the city expanded its territory immensely and in the late third cen-
tury CE Palmyra tried to make itself independent from the Roman Empire [38, 39]. This led to
the sacks of the city in 272 CE and 273 CE by the emperor Aurelian, and the city never rose
again. After the devastation of the city, life did continue there, but on a much smaller scale,
and a Roman legion was installed [40, 41].

Palmyra’s location-between the river Euphrates and the Mediterranean-at a nodal point
and on the border of two strong and rivalling empires—the Roman and the Parthian-not only
influenced the city’s wealth and military priorities, but also its culture, which is reflected in the
art and architecture, the languages used as well as the religious cults of the city [13, 42]. The
strong portrait habit is to be understood within this cross-cultural framework [43].

The Palmyrene funerary portraits and funerary structures

Palmyra has for centuries been known for its funerary portrait tradition as well as its distinct
grave towers, and its rock-cut underground graves as well as its smaller, lavish temple/house
tombs, dotting the landscape around the city [19, 20, 43-49]. The portraiture constitutes the
largest group of funerary representations stemming from one location in the ancient world,
factors which make the corpus the most significant portrait material from the entire ancient
classical world. The funerary portraits depict men, women, and children of the city’s elite, a
small but absolutely significant segment of the city’s society. Because of Palmyra’s dependence
on long-distance trade and the difficult geopolitical location between the two highly milita-
rized empires as well as a strong tribe-based organization of the society, the elites held the key
to the city’s wealth and its political, religious, and social structure [30, 50-53]. Thus the elite,
and therefore the representations of them in the funerary sphere across three hundred years,
can be regarded as a good proxy for approaching the economic, social, cultural, and political
history of Palmyra-however, only if studied as a collective group as done here. The portraits
were usually set up in monumental funerary structures, tower tombs, underground graves,
and house or temple tombs (see below). A few examples were also placed on the outside of
funerary structures.

The Palmyrene funerary portraits

Palmyrene funerary reliefs, commonly referred to as Palmyrene portraits, are depictions of
deceased carved on local limestone slabs, which were located in front of the burial shelves, the
so-called loculi, in the graves functioning as grave markers. They were predominantly busts,
more rarely entire figures, and could depict one or multiple individuals. In the later second
century CE limestone sarcophagi were introduced on the lids of which family dining scenes
(banquets) were depicted and on the boxes further portraits could be carved.

The portrait habit in Palmyra was introduced around the beginning of the Common Era
and drew on a renewal of earlier Hellenistic traditions in the region, which were revived with
the stronger presence of the Romans [13, 19, 54]. The production cannot be traced beyond the
last sack of the city in 273 CE [1, 18]. The portraits therefore provide us with a terminus post
quem and a terminus ante quem. This is a unique situation for archaeologists and art-histori-
ans, and combined with the amount of portraits we have to do with an outstanding corpus of
material on the basis of which solid statistical analysis can be undertaken.
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Fig 3. Loculus reliefs: Stele depicting a boy, Musée du Louvre, inv. no. AO 3984; relief depicting a male bust, National Museum of Damascus, inv. no. Dam 19;
relief depicting two siblings, Antikensammlung der Friedrich-Alexander Universitit Erlangen, inv. no. 1184; relief depicting a mother and her two children,
Arthur M. Sackler Museum, Harvard University, inv. no. 1908.3. All images © Palmyra Portrait Project, Ingholt Archive at Ny Carlsberg Glyptotek.

https://doi.org/10.1371/journal.pone.0256081.9g003

The Palmyrene funerary portraits come in a variety of types [19, 55]. The most common
type is the so-called loculus relief, a rectangular limestone slab upon which one portrait or
more were carved in high relief (Fig 3). Another type is the so-called stele motif, also a rectan-
gular limestone slab on which full-body or under-life-size representations were carved in high
relief. Banqueting reliefs, showing dining scenes, constitute a third type [19, 52, 53, 56, 57]. All
these types of reliefs were used to cover burial niches in the Palmyrene tower tombs, under-
ground graves as well as in the temple or house tombs. The earliest funerary portraits appear
on stelai [58], however the popularity of this type decreases with the appearance of the loculus
reliefs, the earliest of which is dated by inscription to 65/66 CE [18, pp. 66-67, cat. 1]. Most of
the surviving examples of stelai and banqueting reliefs are in museum collections outside of
Syria, with no information about their in-situ provenance, but the few objects that were exca-
vated in the twentieth century, show that both types were not very common. The Palmyra Por-
trait Project has catalogued 157 stelai and 99 banqueting reliefs. They span all three centuries
of Palmyrene portraiture, with most stelai dated in the first and second centuries CE, whereas
most banqueting reliefs are dated in the second and third centuries CE. Sometimes elaborate
versions of banqueting reliefs were also set up on the facade of tower tombs as founder reliefs
[46] or in prominent niches in the graves. These reliefs underlined the importance of the
owner of the tomb, but were not associated directly with the burial [59].

In the later second century CE, sarcophagi (burial boxes with relief lids), also made of the
local limestone, were introduced in Palmyra. These were set up in the underground graves and
the temple or house tombs. The sarcophagi could carry lavish banqueting scenes with many
individuals shown together on their lids, and several portraits were depicted on the boxes [52,
60] (Fig 4). The sarcophagi commemorated entire families by depicting scenes of families at
banquets [19, 43, 52]. Sarcophagi could hold numerous burials.

The portraits from Palmyra show a strong continuity in the local cultural and societal iden-
tity. While drawing on Roman models as well as being influenced by Eastern traditions from
the realm of the Parthian Empire [61-64], the Palmyrene portraits were entirely adapted to the
local burial custom, namely to be used as commemorative monuments in the monumental
grave buildings. The portrait style and the focus on the more-than-bust-sized representations
of the individual as well as the full-figures on the later sarcophagi lids stayed consistent across
all three centuries of production.

PLOS ONE | https://doi.org/10.1371/journal.pone.0256081 November 3, 2021 6/33


https://doi.org/10.1371/journal.pone.0256081.g003
https://doi.org/10.1371/journal.pone.0256081

PLOS ONE Three hundred years of Palmyrene history

Fig 4. Sarcophagi from the hypogeum of the three brothers. Image © Palmyra Portrait Project, Ingholt Archive at Ny Carlsberg Glyptotek.

https://doi.org/10.1371/journal.pone.0256081.9g004

However, distinct stylistic developments and fashion trends, which can be pinned down
chronologically due to comparative material from Roman and Parthian material, can be
detected in the portraiture, including in for example the dress, jewelry, and hairstyle fashions
as well as the attributes carried by the individuals, underlining that Palmyrene society-at least
within the elite—adhered to a collective and deep-rooted societal value system, which was influ-
enced also by the changing world outside Palmyra. These factors reflect influences from the
East and the West [63, 64], but in general the styles adhered to local customs, which in turn
underlines the strong and continuous focus on Palmyrene society’s own identity based on a
tribal environment as known from written sources. The changing fashions reflected in these
attributes and other stylistic transformations of the portraits enable us to determine their age
with a high degree of accuracy.

The Palmyrene funerary structures

Several hundred tomb buildings have been discovered in the city [65]. In Palmyra three types
of funerary monuments for the elite existed. The so-called tower tombs [46, 47], the under-
ground tombs (hypogea) [70, 72] as well as the somewhat smaller but still monumental house
or temple tombs [44] (Fig 5).
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Fig 5. Upper row: View of tower tombs. Image © Rubina Raja. Lower row: view of the Hypogeum of the Three
Brothers. Image © Rubina Raja and Palmyra Portrait Project, Ingholt Archive at Ny Carlsberg Glyptotek.

https://doi.org/10.1371/journal.pone.0256081.9005

The tower tombs were introduced in the early first century CE followed by the under-
ground tombs and the house or temple tombs (Fig 6). The tower tombs were tall buildings in
several stories, which could house hundreds of burials [44, 46, 47]. These tombs are distinct to
Palmyra and very few tower tombs are found outside Palmyra [46, 65, 66; for tower tombs, see
67, 68: esp. pp. 52-106]. Research has shown that the first monumental tombs in Palmyra were
the tower tombs, located mostly on the hills of the city’s west necropolis. The earliest of these is
dated to 9 BCE, while the latest tower tomb was founded in 128 CE [46: p. 3]. The evidence of
a grafitto found inside one of the tower tombs, however, indicated that they were in use until
the third century CE [46: p. 92]. In the early first century CE, the founders began building
underground tombs associated their tower tombs [44: pp. 60-68].

The underground tombs, also known as hypogea, were cut in the rock and accessible
through a single staircase (a dromos) leading down to the tomb, which would have a central
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Fig 6. Plans of funerary monuments: Upper row: Tower tomb no. 51. Middle row: Hypogeum of ‘Atenatan. Lower
row: ‘Qasr-Abjad’ temple tomb. All drawings © Palmyra Portrait Project.

https://doi.org/10.1371/journal.pone.0256081.9006

aisle and most often a set of side aisles and niches. The underground tombs had the advantage
that they could be expanded over time as seen fit, since side chambers and further side aisles
could be cut if the main aisle was filled up by burials [for underground tombs see 44:

esp. pp. 107-28, 69-72]. The first underground tomb built independently of a tower tomb is
dated to 81/82 CE [44: p. 48, 49: pp. 155-72]. These graves were dug into the bedrock, and
were usually in the shape of an inverted T. The tomb of the founder was usually placed in a
chamber or recess facing the door, so that it would be immediately visible upon entrance

[49: pp. 155-72, esp. pp. 164-66].

The third monumental tomb type is that of the temple or house tomb, thus called either
because of its temple-like facade with pillars or columns articulating its structure on a podium
with or without a pediment, or because it contained an inner peristyle courtyard, like contem-
porary houses [49: pp. 155-72, esp. pp.166-70, 73]. The house or temple tombs could also be in
several stories, but were much smaller than the tower tombs and most likely restricted to the
upper layers of the Palmyrene elite [53] [for house or temple tombs see 44: esp. pp. 129-46, 45,
74, 75]. The earliest of these was dated to 143 CE [49: pp. 155-72, esp. p. 170]. Thus, hypogea
and temple or house tombs replaced tower tombs as the preferred types of monumental tomb
from the middle of the second century CE, although tower tombs continued to be in use until
the third century CE.

The monumental graves, reserved for the elite, were usually founded by and paid for by a
family father. They would be maintained by following generations, and sometimes the founda-
tions are dated by inscriptions giving further fix points to our chronology. Legal texts inscribed
on some of the graves inform us that parts of graves could be sold off to other families [76],
and there is also written evidence underlining that older burials could to be taken out of the
graves and new ones installed [77], making the tombs dynamic spaces. Other groups of inhabi-
tants would have been buried in more insignificant graves, such as single-shaft graves without
any sort of lavish embellishments [78].

The monumental funerary monuments give insight into Palmyrene burial traditions and
rituals. The Palmyrenes practiced inhumation throughout the period under investigation by
the Palmyra Portrait Project [65: p. 111, 79, 80]. Bodies were wrapped in textiles, perfumed
and oiled, and placed on burial shelves in the niches and in the sarcophagi [79, 80]. Cremation
was exceedingly rare, with only two examples known [69: esp. p. 256, 81: esp. p. 151]. Another
rare practice testified in Palmyra, and only attested in the tower tombs, is that of mummifica-
tion [65: p. 111 with previous bibliography]. Wells, lamps, and cooking vessels among other
finds testify to rituals associated with the burial, or commemoration of the deceased [65:

p. 152].

Materials and methods
Data collection

Today the Palmyrene funerary portraits are scattered in museums and collections in Syria and
other parts of the world, since many were exported from the late 19th century onwards, when
western interest in the cultures of the Near East surged [11]. Therefore, the research which has
gone into collecting these portraits was time-consuming. The largest collection of the portraits
outside Syria is held by the Ny Carlsberg Glyptotek in Copenhagen [18], closely followed by
the National Museum in Istanbul [82-84] and the collection at the Louvre [85]. However,
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numerous museums and collections hold one or a few objects, which often have not been pub-
lished or have been published in print publications only (for example, two reliefs whose pres-
ent location is unknown, but were documented in Mary, Turkmenistan [86]; and single
Palmyrene loculus reliefs in Australia and the USA [87-90]).

Since 2012 the Palmyra Portrait Project (https://projects.au.dk/palmyraportrait/) has com-
piled a database now holding 3704 portraits, and 329 tomb buildings and 769 individual buri-
als based on material in collections and publications [13]. The majority of the portraits
descriptions were compiled using available published material, however, approximately 2000
were investigated in person at different levels of details according to their location-on display
or in storage—at numerous collections across the world, including Ny Carlsberg Glyptotek and
National Museum of Denmark (Denmark); Musée du Louvre, Musée Rodin, Institut du
Monde Arabe (all Paris, France); Staatliche Museen zu Berlin, Bode Museum Berlin, Glyp-
tothek Munich, Ikonenmuseum Recklinghausen, Antikensammlung im Martin von Wagner
Museum Wiirzburg (Germany); Bible Land Museum, Musée de Sainte-Anne, The Israel
Museum, Rockefeller Museum, Terra Sancta Museum, W.F. Albright Institute of Archaeolog-
ical Research (Israel); Musei Vaticani, Museo di Scultura Antica Giovanni Barracco, Fonda-
zione Dino ed Ernesta Santarelli (Italy); American University Museum Beyrouth, Musée
National de Beyrouth, Robert Mouawad Private Museum, Syriac Catholic Patriarchate Beyr-
outh (Lebanon); National Museum of Damascus, Palmyra Museum (Syria); Rijksmuseum van
Oudheden (The Netherlands); Antakya, Gaziantep Arkeoloji Miizesi, Gorgo Medusa Cam
Eserleri Miizesi, Hatay Arkeoloji Miizesi, Istanbul Arkeoloji Miizesi (Turkey); Ashmolean
Museum, British Museum (England). At present, 3704 Palmyrene funerary portraits divided
on 2713 objects have been compiled in a database designed specifically for the use of the Pal-
myra Portrait Project [131, 142]. Each type of object is entered into the database and thereafter
split up into numbers of portraits. Images are included in the database for by far most of the
objects. 33 objects in the database are only known from the literature and were originally pub-
lished without images. The dating of these cannot be verified by the research team, since they
have not been seen. The objects and portraits are described in detail, recording measures and
all details of the objects and portraits, including facial and body features as well as attributes,
such as clothing, jewelry, and items carried by the deceased [91]. Furthermore any given con-
text information is added. The stylistic and chronological developments of the portraits have
been studied on the basis of art-historical criteria [1, 2, 92] and the inscriptions which often
accompany the portraits, whereof 4.2% give exact years of death, as well as in-situ portraits
[93, 94].

Chronology: Absolute dating

Most of the portraits have over time been removed from their original contexts through reuse,
looting, vandalism, and destruction, which has taken place since Late Antiquity. Despite the
fact that most are today ex situ, the almost 4,000 portraits make up a statistically solid group,
datable, on the one hand, by fixed points given by objects dated by inscriptions [141, Table 1]
and, on the other hand, by stylistic dating [141, Tables 2-4]. The absolute dating of the objects
is based on 101 objects with reference to individuals that are dated to a specific year through
their accompanying inscriptions [141, Table 1]. Other portraits and portrait sculptures are
dated on the basis of careful observation of stylistic developments, which is a method widely
applied within classical archaeology and art-history and which for the Palmyrene material has
been further developed within the Palmyra Portrait Project [141, Tables 2-4; also see 1, 93].
Furthermore, these observations are held up against the absolutely dated portraits with inscrip-
tions and the in-situ contexts. These parameters are those well-established and widely used
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within classical archaeology and art historical approaches [i.e. 1, 62, 92, 95, 96]. Most of the ste-
lai that can be associated with a known funerary monument come from underground tombs,
for example, 1) stele with standing male and female [71: p. 81, cat. 110, Fig 11]; 2) stele with
standing boy [71: pp. 73-74, cat. no. 95, Fig 15]; 3) stele with standing male and child

[71: pp. 85-86, cat. no. 119, Fig 19]; 4) stele with standing child [97: pp. 78-79, 132, no. 6, pL.
49-50]; 5) stele with standing boy [97: pp. 130-32, no. 5, 77-78, pl. 48, 9, Fig 15]; 6) stele with
standing child [79: p. 104, Fig 72-S2, pl. 63,3]; see also [53]. Only one stele can be securely con-
nected to a tower tomb, tower tomb no. 68, of Bene Baa [46: p. 211, pl. 60b]. Banqueting reliefs
were rarely placed in tower tombs, but see 1) tower tomb no. 13, of Elahbel, banquet relief with
two figures [46: pp. 306-07, cat. S 46, pl. 27, c]; 2) tower tomb no. 67, of Hairan [46: p. 208, pl.
59a]), and more often in underground tombs, for example, 1) Hypogeum of Taibbol, banquet-
ing relief with four figures [98: p. 132, Fig 10]; 2) Hypogeum of the Bolbarak family, banquet-
ing relief with two figures: Palmyra Museum, Palmyra, inv. no. 1793/6642 [71: pp. 145-46, cat.
193, Fig 253]; 3) Hypogeum of Zabda, banqueting relief with two figures: Palmyra Museum,
Palmyra, inv. nos. B 2024/7222 and B 2025/7223 [71: pp. 138-39, cat. no. 184, Fig 220-21]).
Only one example is documented from a temple or house tomb, that of A’ailami and Zebida,
(“Tomb Cantineau”) [99: p. 87, Fig 9]. For banqueting reliefs, see [52, 74, 100, 101].

Chronology: Stylistic dating

The 156 portraits dated by inscriptions form a cornerstone of our research, since they indicate
what particular stylistic features, clothes, and attributes were popular in the years that they
were created. Another 661 portraits are dated with a high relative certainty, since they come
from tombs that were in use for specific decades. The rest of the portraits are dated based on
comparison with these 817 portraits that can be dated either within a year or a decade thanks
to their inscription or find location. Thus, although we cannot reconstruct the in-situ situa-
tions of the majority of the portraits, it has no impact on the stylistic study undertaken of the
portraits, since this is based on stylistic developments and dated using the portraits with abso-
lute dates attached to them [1-3].

The stylistic analysis of these portraits, undertaken by at least four researchers from the Pal-
myra Portrait Project per portrait and compared to previous analyses by classical archaeolo-
gists and art-historians [1, 2, 62, 92, 95, 96], allowed identification of a number of attributes
and sets of features whose appearance is circumscribed to a certain chronological period.
These attributes, most of which are related to the specific technique for depicting eyes, facial
hair, textiles, jewelry or weapons, etc. allowed the researchers of the Palmyra Portrait Project
to date the portraits and place them within specific groups (only a brief list of the attributes
and techniques that allowed for chronological phasing is provided). A concise table with all the
criteria used to ascribe each portrait to one phase or another is included in the supplementary
materials [141] and in detail describe the stylistic features and their chronological fix points
and spans as well as give reference to earlier published research.

This analysis and the identification of them allowed us to define seven phases with a specific
chronological range. Each of these phases covers a chronological range of varying but not over-
lapping duration. The length of the phases is determined by the number of absolutely and rela-
tively dated portraits with similar features: the first period (1-100 CE) is relatively long, as only
11 absolutely dated portraits are known from this period, all featuring some common elements
regardless of the function of the objects. The next periods are shorter, as the number of firmly
dated portraits increases after 100 CE, allowing for greater refinement of the dating criteria,
and for changes in style to become more apparent. At the same time, after the end of the first
century CE, the number of relatively dated portraits also increases, thus enlarging the group of
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portraits that can be used as the basis for stylistic dating. For the portraits in the last phases
especially, the evidence of the legal texts from tombs is as useful as is that of the foundation
inscriptions, as these make it possible to date groups of portraits within specific decades (for
example, the portraits from the west exedra from the hypogeum of Yarhai can be dated
securely within the period 240-273 CE, since the text recording the sale of that particular area
of the hypogeum in the year 240 survives: 69)

Period I.1-100 CE

This is the period of the earliest attested portraits in Palmyra. They appear in stelai and loculus
reliefs. In stelai, they are shown as full figures, whereas in loculus reliefs, when only one person
is depicted, then only the area above the waist is shown. If there are several people depicted in
the loculus relief, then there is a differentiation between adult figures, shown from above the
waist, and children, shown either to the side of the adult in full figure, but smaller in scale, or
behind the shoulders of the adult. The iconography of children is consistent throughout the
different periods under study: they are shown with short hair, and holding birds and usually
bunches of grapes, less often dates, or writing tablets. They usually wear tunics, and less often,
Parthian-inspired tunics and trousers [102: pp. 67-76]. In this period, the first founder and
banqueting reliefs appear as well, introducing the motif of the reclining male in a banquet
together with his family. The reclining male takes pride of place. In reliefs with a banqueting
motif of this period, he is to be identified with the founder of the tomb. In the earliest of these
reliefs, from the tower tomb of Kitot, the female accompanying the male founder, identified as
his wife thanks to the inscription, is shown standing [46: p. 161, 163-64, Figs 4, 15; 102:

esp. 568, Fig 5]. This is a unique representation that is not repeated in the other banqueting
reliefs, where the wife is shown seated.

Males are depicted with short hair that is not very defined (so, only with few thick locks or
snail-shell curls of hair without detailed rendering of many strands) [103]. The eyebrows are
shown as curving grooves, and the irises and the pupils are indicated by concentric, incised cir-
cles [104]. All the men are beardless [103]. They wear a plain tunic [103, 104] under a himat-
ion, which can be depicted either with semi-circular folds [103] or in the ‘arm-sling’ type [105,
106]. The ‘arm-sling’ type is better known from Greco-Roman costumes: the himation is
wrapped around the person’s body, with one end crossing the chest and falling behind the left
shoulder, and the right arm placed inside the sling created by the draping of the himation over
the chest and shoulder. This manner of wearing the himation is the typical Greco-Roman way
of depicting men involved in the affairs of the city-state (that is, having the right to vote and
being active participants in the debates concerning the city, if not also holding a political
office), and probably had a similar connotation in Palmyra [107]. They usually hold one attri-
bute: this can be a book-roll, held either in the left or the right hand [103, 105, 106], a leaf held
in the left hand [103, 105], a sword held in the left hand, or a whip, also held in the left hand
[103]. The book-roll has been associated with learning and as a marker of an educated man
[108], while the meaning of the leaf eludes us [109]. The sword has immediate military conno-
tations, while the whip has been associated with the camel-drivers of Palmyra [see also 110].

A particular sub-group of men is that of priests. Priests are characterized by their cylindrical
and flat-topped hat. In this period, their hat is plain and undecorated [14, 43, 55, 105, 111-
114]. It has been proposed that their heads were shaved [55, 111-115], and they are beardless
[111, 113,114, 116]. The rendering of the facial features of priests follows that of the other
men: eyebrows traced by curving grooves, and eyes with irises and pupils indicated by concen-
tric, incised circles. They wear a tunic that is sometimes decorated or embroidered [14, 43, 55,
105,111,113, 114, 116, 117] under a chlamys [14, 43, 55,105, 111, 113, 114, 116, 117] that is
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fastened over the right shoulder with a circular brooch [43]. This elaborate costume has been
associated with the Parthians [118, with previous bibliography], and even though it is not used
in depictions of priests when performing their duties [119], it is commonly used for priests in
funerary contexts [14, 43, 55, 105, 111, 113, 114, 116, 117]. They often hold a libation pitcher
and incense bowl, which are often decorated [14, 43, 55, 105, 111, 113, 114, 116, 117].

Women in the same period appear with their hair almost fully covered by veils and head-
bands. The folds of the veil are rigid and vertical [88], while the headband that covers the fore-
head fully or partly is either plain or simply decorated with vertical grooves [88, 120]. Only
two shoulder locks [51, 88], or a few locks of hair brushed back over the temples are shown
[51, 87]. Their eyebrows can be depicted by curving ridges or grooves [88]. They wear a long-
sleeved tunic with a rounded neckline under a himation with semi-circular folds [88]. Their
jewelry is limited in number, and even though it is possible to have multiple types of jewelry
(for example, necklace and earring and brooch), more often they wear only earrings and
brooches. When they wear necklaces, they are composed of round beads, and usually worn in
one strand [88]. There are three types of earrings that may be worn: the earliest is a series of
small hoops that are worn on the helix [88]. Two types appear near the end of the century: they
are earrings in the shape of bunches of grapes [88] and earrings in the shape of horizontal bars
with two or three round hanging pendants [88]. The brooches are trapezoidal, and in some
cases, there are keys hanging down from them [88, 120-122]. In their left hand, the women are
shown holding a spindle and a distaff, the two attributes most connected to women’s work in
the domestic sphere in the Eastern Mediterranean [88, 105, 120]. Their posture is frontal, with
their head sometimes turned slightly. Their arms are shown either resting against the chest
[88] or with the palm of the right hand held up and forward [88, 105].

Period I1. 100-135 CE

Funerary portraits continue to be depicted on stelai, loculus reliefs and banqueting reliefs. The
conventions regarding the size and placement of figures observed in the previous period con-
tinue in this period, as well as in the subsequent ones.

Males are represented with short hair, but better defined: the curls, usually comma- or cres-
cent-shaped, are arranged in rows over the head [4, 103]. The eyebrows and eyes continue to
be rendered in the same manner as in the previous period: with curving grooves for the eye-
brows, and with the irises and pupils indicated by concentric, incised circles [104]. In addition
to the depiction of beardless males, men also appear with beards from this period onwards [4,
106]. The choices of costume and attributes show continuity with the previous period. Men
are represented wearing a plain tunic [103, 105] under a himation rendered with semi-circular
folds [103], or in the ‘arm-sling’ type [105, 106], and holding either book-rolls in the left or the
right hand [103, 105, 106], or a leaf in the left hand [103, 105], or a sword or a whip in the left
hand [103].

Priests continue to be represented wearing their cylindrical and flat-topped hat, but in this
period the lower part of the hat is encircled by a wreath with a central decoration [14, 43, 55,
105, 111, 113, 114, 116]. Their heads were most likely clean-shaved [55, 111, 113-116] and
they are beardless [111, 113, 114, 116]. They wear a tunic that is occasionally embroidered or
decorated [14, 43, 55, 105, 111, 113-116] and a chlamys fastened over the right shoulder with a
circular brooch [43]. They hold a libation pitcher and an incense bowl that are often decorated
[14,43, 55,105, 111, 113-116]. So, while there is continuity in the costume and most attributes,
a greater degree of elaboration can be seen in the priestly hat.

Females are shown as heavily veiled as in the previous period. Their headbands, however,
are now decorated with rectangular panels that carry floral or vegetal motifs, and are separated
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by vertical beaded bands [88, 120]. The hairstyle shows greater elaboration: there are curving
locks on both sides of the headdresses at the temples, as well as two shoulder locks [88]. The
eyebrows are rendered by curving ridges or grooves [88], and the eyes have irises and pupils
indicated by concentric, incised circles [88, 104, 120]. In addition to the continuity seen in the
choice of depiction of facial features, there is continuity in choice of dress, jewelry, attributes,
and posture. The women are depicted wearing a tunic that is long-sleeved and with a rounded
neckline [88], under a himation rendered with semi-circular folds [88]. The jewelry chosen to
be depicted are the same as in the previous period: necklaces composed of round beads; ear-
rings: either a series of small hoops along the helix, or in the shape of bunches of grapes, or
horizontal bars with two or three round hanging pendants [88]; and trapezoidal brooches,
often used for the suspension of keys [88, 120-122]. In their left hand, they hold a spindle and
distaff [4, 88, 105, 120]. Their posture is frontal, with their head sometimes turned slightly.
Their arms are shown either resting against the chest [88], or with the palm of the right hand
held up and forward [88, 105].

Period III. 135-160 CE

In addition to funerary portraits in stelai, loculus reliefs and banqueting reliefs, including
founder reliefs, sarcophagi also appear in this period. They are composed of a rectangular

box for the burial of the deceased, decorated with portrait busts, while the cover is either flat
with a relief depicting a banqueting scene placed at the edge, or it is sculpted in the round, and
depicts a family in a banqueting scene. As in the previous periods, pride of place is given to the
reclining male, who rests on a pillow at the left end of the relief, while the most important
female in the family is shown seated at the right end. These are to be identified usually with the
father and mother of the family, while their children are shown standing in between the two
[52]. These reclining men may appear in a tunic and himation, or in a decorated long tunic
and trousers, a costume inspired by Parthia [see 59, 118]. Another characteristic of this period
is the appearance for the first time of inscriptions in Greek or Latin in the funerary sphere, in
addition to the inscriptions in Palmyrene Aramaic [123].

Males continue to be depicted in the same way as in the previous periods. They are shown
with short hair, with comma- or crescent-shaped curls arranged in rows over the head [4, 103].
The eyebrows are rendered by curving grooves [104], and the eyes have the irises and pupils
indicated by concentric, incised circles [104], and they may be shown with or without a beard
[4, 103, 106]. They wear a plain tunic [103, 105] under a himation rendered with semi-circular
folds [103], or in the ‘arm-sling’ type [105, 106]. They also hold the same attributes as in the
previous periods: a book-roll held either in the left or the right hand [103, 105, 106], a leaf in
the left hand [103, 105], or a sword or a whip in the left hand [103].

The representation of priests also shows continuity with that of the previous periods. The
priestly hat is encircled by a wreath with a central decoration [14, 43, 55, 105, 111, 113, 114,
116], and their heads were probably shaved [55, 111, 113-116]. They wear a tunic, occasionally
embroidered or decorated [14, 43, 55, 105, 111, 113-116] under a chlamys [11, 44, 56, 71, 106,
113, 114, 116, 117] fastened on the left shoulder with a circular brooch [43]. They are shown
holding a libation pitcher and incense bowl that are often decorated [14, 43, 55, 105, 111, 113—
116].

Females are shown wearing veils. In this period, in addition to depiction of the stiff, rigid
folds seen in the previous two periods, naturalistic vertical folds are also depicted [4, 88]. They
are also shown wearing a turban under the veil, usually rendered as a piece of cloth wrapped
around the head, usually three times, creating the impression of three layers of fabric, and a
headband that is similar to that of the previous period, with rectangular panels decorated with
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floral and vegetal motifs and separated by vertical beaded bands [88, 120]. The hairstyle is the
same as in the previous period: there are curving locks on both sides of the headdresses pushed
back at the temples, as well as two locks that fall down on the shoulders [88]. The eyebrows are
rendered by curving ridges or grooves [87], while the eyes are rendered in two ways: either
with the irises and pupils indicated by concentric, incised circles, as in the previous period [88,
104, 120], or with the irises indicated by incised circles and the pupils indicated by punch
holes [88]. There is greater variation in the clothes as well: the tunic can be either long-sleeved
with a rounded neckline, or short-sleeved, while the himation is depicted as having semi-circu-
lar to pointed folds [88]. There is also greater variation in jewelry: in addition to the simple
beaded necklaces, beaded necklaces with a central pendant are shown, as well as more elabo-
rate necklaces composed of plaited, or twisted, or loop-in-loop chains with a central pendant
[88]. There are four types of earrings: 1) series of small hoops along the helix, 2) in the shape of
bunches of grapes, 3) horizontal bars with two or three round hanging pendants [88], and 4)
dumbbell-shaped earrings [88,120]. The brooches are trapezoidal, from which keys are sus-
pended on occasion [88, 120, 121, 122]. Women are still represented holding a spindle and a
distaff in the left hand [4, 88, 105, 120], but from this period onwards, they are also shown
holding the edge of the veil with either the left or the right hand [88], or a child in the left hand
[88]. Their posture remains frontal, with the head turned slightly on some occasions [4, 88].
The arms are depicted resting against the chest [87], or with the palm of the right hand raised
and held forward [88, 103, 106], as in the previous period, but they can also be shown with the
hand (usually the right, less often the left) raised to the height of the shoulder or neck [88, 103,
106], or with the hand (usually the right) resting against the cheek (usually the left) [88, 103,
106].

Period IV. 160-175 CE

The types of monuments, constellations, and the use of Greek and Latin inscriptions in the
funerary sphere show continuity with those of the previous period.

The depiction of males changes in this period. The hair is depicted as longer and thicker
[103], and men are shown either with or without a beard [4, 103]. They wear a plain tunic
[103, 105] under an ‘arm-sling’-type himation [105, 106], and they hold either a book-roll in
the left or the right hand [105, 106], or a leaf in the left hand [105].

The representations of priests also show continuity with that of the previous periods. The
priestly hat is encircled by a wreath with a central decoration [14, 43, 55, 105, 111, 113, 114,
116], and their head is probably shaved [55, 111, 113-116]. They wear a tunic, occasionally
embroidered or decorated [14, 43, 55, 105, 111, 113-116] under a chlamys [14, 43, 55, 105,
111, 113-116] fastened on the left shoulder with a circular brooch [43]. They are shown hold-
ing a libation pitcher and incense bowl that are often decorated [14, 43, 55, 105, 111, 113-116].

Females are usually shown veiled. The veil falls in a naturalistic way over the head and
shoulders [88]. Under the veil, they wear a turban with three layers of fabric, and a headband
with rectangular panels decorated with vegetal or floral motifs separated by vertical beaded
bands [88]. When they are veiled, they are shown with two curving locks of hair on both sides
of the headdresses at the temples and one shoulder lock (rarely two) over the shoulder [88].
On some reliefs, women are shown unveiled or partially veiled, with their hair drawn up, in
the ‘Faustina’ hairstyle [4, 51]. The eyes are rendered either with the irises, or the irises and
pupils indicated by concentric, incised circles, as in the previous period [88, 104, 120], or with
the irises indicated by incised circles and the pupils indicated by punch holes [88]. They wear a
short-sleeved tunic with a v-shaped neckline under a himation with pointed folds [88]. They
are shown wearing the same types of jewelry as in the previous period: simple beaded
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necklaces, beaded necklaces with a central pendant, as well as more elaborate necklaces com-
posed of plaited, or twisted, or loop-in-loop chains with a central pendant [88]. The earrings in
the shape of small hoops no longer appear, while earrings 1) in the shape of bunches of grapes,
2) horizontal bars with two or three round hanging pendants [88], and 3) dumbbell-shaped
earrings [88, 120] continue to be depicted. The brooches have a much greater variety; they can
be trapezoidal, circular, or polygonal, from which keys are suspended on occasion [88, 120-
122]. Women are still represented holding a spindle and a distaff in the left hand [4, 88, 106,
120], or holding the edge of the veil with either the left or the right hand [88], or a child in the
left hand [88]. The turn of the head is more pronounced in this period [88]. They are usually
shown with the hand (usually the right, less often the left) raised to the height of the shoulder
or neck [88, 103, 106], or with the hand (usually the right) resting against the cheek (usually
the left) [88, 103, 106].

Period V. 175-220 CE

The types of monuments, constellations, and the use of Greek and Latin inscriptions in the
funerary sphere show continuity with those of the previous period.

The depiction of males in this period shows continuities as well as breaks with the previous
period. The hair is depicted as longer and thicker [103], and for the first time, the eyes are left
blank and undifferentiated [104]. The irises and pupils were likely painted on. Males are
shown either with or without a beard [4, 103]. They wear a tunic that can either be plain or
decorated with broad bands (clavi) [103, 105] under an ‘arm-sling’-type himation [103, 106].
In some cases, they also wear a fringed mantle [124]. They hold either a book-roll in the left or
the right hand [105, 106], or a leaf in the left hand [105].

The representation of priests also shows continuity with that of the previous periods. The
priestly hat is encircled by a wreath with a central decoration [14, 43, 55, 105, 111, 113-116],
and their head is probably shaved [55, 111, 113-116]. They wear a tunic, occasionally embroi-
dered or decorated [14, 43, 55, 105, 111, 113-116] under a chlamys [14, 43, 55, 105, 111, 113-
116] fastened on the left shoulder with a circular brooch [43]. They are shown holding a liba-
tion pitcher and incense bowl that are often decorated [14, 43, 55, 105, 111, 113-116].

Females in this period are usually shown veiled. The veil falls over the head in naturalistic
folds, often with a pleated, scalloped, zigzag, or woollen fringe [88], or it falls over the shoul-
ders [88]. The turban and the headband are shown as in the previous period: a three-layered
turban over a headband with rectangular panels decorated with floral and vegetal motifs sepa-
rated by vertical beaded bands [88]. The locks that curve backwards over both sides of the
headdress at the temples are thick and voluminous, while there is usually one, on occasion
two, shoulder locks falling over the shoulder [88]. Women are also represented with the ‘Faus-
tina’ hairstyle [4, 51]. The eyes are shown in different ways: 1) with the irises indicated by
incised circles [88], 2) the irises and the pupils indicated by concentric, incised circles [88], 3)
the irises indicated by concentric, incised circles and the pupils indicated by punch holes [8],
or 4) they are left blank and undifferentiated [88, 123]. They wear a short-sleeved tunic with a
v-shaped neckline under a himation with pointed folds [88], while on some occasions, they
also wear a fringed mantle [124]. There is great variety in the jewels that may be depicted. It is
possible to distinguish between five main types of necklaces: 1) beaded necklaces, often with a
central pendant [88], 2) necklaces composed of plaited, or twisted, or loop-in-loop chains with
a central pendant [88], 3) plain necklaces with one or two pendants [88], 4) necklaces with cir-
cular and diamond-shaped bezels linked by beaded elements [88], or 5) chain necklaces with
medallions [87]. The earrings can be either 1) in the shape of bunches of grapes [88], 2) in the
shape of horizontal bars with two or three round pendants [88], or 3) dumbbell-shaped [88,
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120]. The brooches are trapezoidal, circular, or polygonal, occasionally with keys suspended by
them [88, 121]. For the first time, women are also shown wearing bracelets. They can be either
twisted and beaded [88], or with a bell [88]. They are represented holding a spindle and a dis-
taff in the left hand [4, 88, 106, 120], or holding the edge of the veil with either the left or the
right hand [88], or a child in the left hand [88]. They are usually depicted turning their head in
this period [88]. They are usually shown with either the left or the right hand raised to the
height of the shoulder or neck [88, 103, 106, 120], or with the left or right hand resting against
the cheek [88, 103, 106, 120].

Period VI. 220-240 CE

The types of monuments, constellations, and the use of Greek and Latin inscriptions in the
funerary sphere show continuity with those of the previous period. There are two new addi-
tions in Palmyrene iconography: the motif of reclining women taking pride of place in ban-
queting reliefs (for example, a relief in Istanbul, Archaeological Museum, inv. no. 3728/180)
[88: cat. 788], and scenes related to trade, caravans, or religious activities in the boxes of sar-
cophagi (see, for example, a sarcophagus from the Hypogeum of Atenatan, exedra of Julius
Aurelius Maqqai) [77: esp. p. 67, pls. 26-27].

Males are usually shown with long, thick hair, but short hair is also worn on occasion [103].
The eyes are left blank and undifferentiated [104], and they are shown sporting beards [103].
They wear a tunic that can either be plain or decorated with broad bands (clavi) [103, 105]
under an ‘arm-sling’-type himation [105, 106]. In some cases, they also wear a fringed mantle
[124]. They continue being depicted with either a book-roll in the left or the right hand [105,
106], or a leaf in the left hand [105], but in some cases, they are shown holding a fold of the
himation in their left hand [103].

The representation of priests also shows continuity with that of the previous periods. The
priestly hat is encircled by a wreath with a central decoration [14, 43, 55, 105, 111, 113, 114,
116], and their head is probably shaved [55, 111, 113-116]. They wear a tunic, occasionally
embroidered or decorated [14, 43, 55, 105, 111, 113-116] under a chlamys [14, 43, 55, 106,
111, 113-116] fastened on the left shoulder with a circular brooch [43]. They are shown hold-
ing a libation pitcher and incense bowl that are often decorated [14, 43, 55, 105, 111, 113, 114,
118].

Females in this period are usually shown veiled. The veil falls over the head in naturalistic
folds, often with a pleated, scalloped, zigzag, or woollen fringe [88], or it falls over the shoul-
ders [88]. The turban and the headband are shown as in the previous period: a three-layered
turban over a headband with rectangular panels decorated with floral and vegetal motifs sepa-
rated by vertical beaded bands [88]. The locks that curve backwards over both sides of the
headdress at the temples are thick and voluminous, while there are occasionally two shoulder
locks falling over the shoulder [88]. Women are also represented with the ‘Faustina’ hairstyle
[4, 51]. The eyes are shown either with the irises indicated by incised circles [67], or they are
left blank and undifferentiated [88, 123]. They wear a short-sleeved tunic with a v-shaped
neckline that is often decorated, or a fringed, long-sleeved tunic [124] under a himation with
pointed folds [88], while on some occasions, they also wear a fringed mantle [124]. There is
great variety in the jewels that may be depicted. It is possible to distinguish between five main
types of necklaces: 1) beaded necklaces, often with a central pendant [88], 2) necklaces com-
posed of plaited, or twisted, or loop-in-loop chains with a central pendant [88], 3) plain neck-
laces with one or two pendants [88], 4) necklaces with circular and diamond-shaped bezels
linked by beaded elements [67], and 5) chain necklaces with a medallion [88]. The earrings are
dumbbell-shaped [88, 120]. The brooches are circular or polygonal [88, 121]. The bracelets can
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be either twisted and beaded [88], or with a bell [88]. They are represented holding the edge of
the veil with either the left or the right hand [88]. The turn of the head is frequent in this period
[88]. They are usually shown with either the left or the right hand raised to the height of the
shoulder or neck 88, 103, 106, 120], or with the left or right hand resting against the cheek
[88, 103, 106, 120].

Period VII. 240-272 CE

Males are shown usually with long, thick hair, but short hair is also worn on occasion [103].
The eyes are left blank and undifferentiated [123], and they are shown sporting beards [103].
They wear a tunic that can either be plain or decorated with broad vertically running bands
(clavi) [103, 105] under an ‘arm-sling’-type himation [105, 106]. They continue being depicted
with either a book-roll in the left or the right hand [105, 106], or a leaf in the left hand [105],
but in some cases, they are shown holding a fold of the himation in their left hand [103].

The representation of priests also shows continuity with that of the previous periods. The
priestly hat is encircled by a wreath with a central decoration [14, 43, 55, 105, 111, 113-116],
and their head is probably shaved [55, 111, 113-116]. They wear a tunic, occasionally embroi-
dered or decorated [14, 43, 55, 105, 111, 113-116] under a chlamys [14, 43, 55, 104, 111, 113-
116] fastened on the left shoulder with a circular brooch [43]. They are shown holding a liba-
tion pitcher and incense bowl that are often decorated [14, 43, 55, 106, 111, 113-116].

There are continuities in the depictions of women of this and the previous period. The veil
falls over the head in naturalistic folds, often with a pleated, scalloped, zigzag, or woollen fringe
[88], or it falls over the shoulders [88]. The turban is three-layered and worn over a headband
with rectangular panels decorated with floral and vegetal motifs separated by vertical beaded
bands [88]. The locks that curve backwards over both sides of the headdress at the temples are
thick and voluminous, while there are occasionally two shoulder locks falling over the shoulder
[87]. Women are also represented with the ‘Faustina’ hairstyle [4, 51]. The eyes are shown
either with the irises indicated by incised circles [88], or they are left blank and undifferenti-
ated [88, 123]. They wear a short-sleeved tunic with a v-shaped neckline that is often deco-
rated, or a fringed, long-sleeved tunic [124] under a himation with pointed folds [87], while on
some occasions, they also wear a fringed mantle [124]. There is great variety in the jewels that
may be depicted. It is possible to distinguish between five main types of necklaces: 1) beaded
necklaces, often with a central pendant [88], 2) necklaces composed of plaited, or twisted, or
loop-in-loop chains with a central pendant [88], 3) plain necklaces with one or two pendants
[88], 4) necklaces with circular and diamond-shaped bezels linked by beaded elements [88],
and 5) chain necklaces with a medallion [87]. The earrings are dumbbell-shaped [87, 118]. The
brooches are circular or polygonal [88, 119]. The bracelets can be either twisted and beaded
[88], or with a bell [88]. They are represented holding the edge of the veil with either the left or
the right hand [88]. The turn of the head is frequent in this period [88]. They are usually
shown with either the left or the right hand raised to the height of the shoulder or neck [88,
103, 106, 120], or with the left or right hand resting against the cheek [88, 103, 106, 120].

Data analysis methods

The overall conservatism displayed in the style of the portraits is today to our advantage, since
the portrait corpus allows us to explore even the slightest changes and continuities, and this
now allows us to model the elite’s funerary behavior over centuries through the tight dating we
can impose on the material’s development. We also situated the portraits within the local,
regional and global context Palmyrene society was in across 300 years [13, 93] (Fig 7).
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Fig 7. Probability distribution of portraits depicting men, women and children. Graph © authors.
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Furthermore, to contextualize the data and compare it with other types of evidence, we
studied the overall development of the tombs in Palmyra, their date of construction and capac-
ities [125]. In our calculations, we also took into consideration that the portraits depict
deceased people and therefore they in fact express the living society with one generation’s
delay.

We used a standard cumulative probability method (aoristic methods) to map out the fre-
quency of portraits and other funerary evidence from the site [for full analysis, see 125]. The
analysis scripts were developed in Python [126] using its main Data Science libraries [pandas:
127, matplotlib: 128, seaborn: 129] and are available via Jupyter Notebook [130] in Supplemen-
tary Information B [131]. Objects were dated down to chronological intervals, which were
then summed up revealing the general trends of object frequency over time. The resulting
probability curve (Figs 7 and 8) depicts a summed probability of all the objects that have been
produced at the time. The method gives more weight to more tightly dated objects, thus pre-
serving the chronological uncertainty of the dating, while avoiding the biases inherent to sim-
pler methods such as taking the average age or binning the dates in pre-defined periods. In
addition, the certainty of each date (the start and the end date of the dating interval) has been
quantified and the robustness of the emerging patters checked for different levels of chrono-
logical certainty among the objects [for more details see: 125; for the full analysis script see
131].

In addition to the portraits, we quantify the funerary structures—the number of tombs and
their estimated capacity. This data comes with several caveats. First, only 50 graves display in-
situ funerary portraits, and most portraits have only become known after they—at unknown
points in time-have been removed from their original location. Thus, each data type is treated
as independent from each other, as the majority of portraits cannot be directly associated with
a particular burial or even tomb. Second, while the tombs known from Palmyra could have
housed substantially more burials than the ones counted through the funerary objects, it is not
possible to say whether the often monumental structures were in fact ever meant to have been
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entirely filled. Their sizes could also partly have been exaggerated for representative reasons.
The particular patterns identified in the additional datasets are discussed in detail in [125].

Results

Through the modeling of the portraits on the basis of the chronological studies done within
the project it is now possible to trace the flows and fluctuations in the production of these and
tie the various phases of production intensity into the overall archaeological and historical
development narratives of Palmyra (Fig 7).

The overall modeling of the production intensity of the portraits held together with the
development of the funerary structures show complex processes that may be related to several
societal factors. The overall developments can be used as evidence to detect general trends in
rises and declines in the production of portraits. They may give certain levels of insight into
overall patterns of death rates within the elite, at least in terms of the minimum numbers.
However, they predominantly show the general developments in terms of economic and socie-
tal trends among the city elites. The funerary sphere was one of the main ways of displaying
one’s wealth and prestige, and the number of portraits demonstrates what proportion of the
society could afford such expensive displays.

There is a clear rise in production in the first and early second centuries CE, a slowdown
and plateau in the middle of the second century CE. A dramatic drop beginning approximately
160 CE and continuing until 175 CE is detected. A further plateau is seen between 175 and 220
CE, another peak between 220 and 240 CE and lastly a dramatic drop in the period 240-272
CE (Fig 8).

Both portraits’ and the burials’ curves exhibit this general pattern, whereas the tomb data
agrees only until the mid-second century after which the tomb numbers and capacity drop
dramatically.

PLOS ONE | https://doi.org/10.1371/journal.pone.0256081 November 3, 2021 21/33


https://doi.org/10.1371/journal.pone.0256081.g008
https://doi.org/10.1371/journal.pone.0256081

PLOS ONE

Three hundred years of Palmyrene history

We have investigated the last pattern in detail [125] and concluded that it is most likely
caused by the city being saturated with burial capacity by the mid-second century CE. The
appearance of the phenomenon of concessions, where part of the tomb capacity was sold to
another family, further supports this observation.

The significant conclusions, which can be drawn from the most robust curve (given the
number of data points), i.e. the portraits, are the following: the rapid rise in the production of
the portraits mirrors a general upswing in the economy of Palmyra, as a result of the political
and military stability in the region, in turn leading to an increase in accumulated wealth. This
increase in wealth was put towards, among other things, portrait production, which was a way
of representing the city’s elite to their surrounding world, and indicates a rapid growth of Pal-
myrene society in general, expansion and division of labor forces, including an increase in spe-
cialization of labor, such as craftsmanship. The middle of the second century CE indicates a
stable period, coinciding more or less with the Hadrianic and Antonine periods, which we
know were overall periods of political stability in the Roman Near East.

It is noticeable that the immediate impact of the Antonine Plague around 160 CE can be
traced in the portrait production, which dips dramatically from 160 CE until approximately
175 CE. About 175 CE the production reached a new plateau lasting for more than a genera-
tion, before increasing once more in the early third century, a time in which we know that Pal-
myra was politically, militarily, and trade-wise a strong player in the Roman East. The
epidemic seems to have impacted Palmyrene society for about a generation according to the
production curve. Around 240 CE there is a strong decrease in production of the portraits,
which may be a sign of the downturn for the city, or at least a decrease of resources that could
be dedicated to the funerary sphere. The Parthian invasion of Dura-Europos in 239 CE, a bor-
der town east of Palmyra, and a second invasion in 240 CE of Hatra further East, seem to have
been significant for the city of Palmyra. These two events led to a mobilization of the Palmy-
rene army financed and led by the elite. This mobilization can be read in the decrease in pro-
duction of portraits, which would have been affected dramatically, since economic resources
would have been diverted to other areas of the city’s life, such as the army. Furthermore, the
male population, including the elite male members, would have been involved in military
activities and for large parts have left the city at least for a while, leaving numerous work-inten-
sive production areas without sufficient labor.

After the destabilizing events around 239 CE, Palmyrene society does not seem to have
recovered, and although production of the portraits continued, underlining the strong local
tradition, they were never produced on the same scale as earlier. It is particularly interesting
since this period being regarded as the “golden age” of Palmyra and associated with increased
political, economic, religious and financial power yielded by Palmyra’s elites [1, 37, 132-137].
The conflicts therefore seem to have had a significant impact on Palmyrene society’s resilience
in general and negatively influenced the ability to regenerate-even when viewed over several
decades. In the second century CE a dramatic drop in the tomb capacities is noted, underlining
a saturation of the surrounding landscape with monumental graves above ground and under-
ground graves. Since many tombs could hold several hundreds of burials, it is likely that the
tomb capacity was plentiful at this point in time, and that financial resources were directed
towards other projects, such as decoration projects and other central urban building projects.
Through the written evidence we know that Palmyra’s elite was reorganized into four main
tribes [135]. Whether this in fact had a direct impact on the organization of the funerary
sphere, we cannot detect in the funerary corpus or the structure of the graves. This might
imply that the reorganization, as suggested by some scholars [133], was in fact only an admin-
istrative one and not one which had an impact on the cultural and social structure of
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Palmyrene society. The Palmyrene society seems to have adhered to local values that can be
traced across the about 300 years in which the portraits were produced [3, 63].

Gender divisions stayed consistent over time with an approximate 70-30 male-female ratio,
and children were consistently represented as well, but most often together with deceased
parents [51, 136, 137] (Fig 7). The portraits of the deceased elite members can be divided as fol-
lows: 1643 male portraits, 481 portraits of priests, 1205 of women and 216 of children. 151 por-
traits are so fragmented that it is not possible to tell the gender of the represented person.

While it is not surprising that fewer females are present in the corpus than males, it is still
significant that female portraits constitute 32.5% of the entire body of material [58]. This
underlines that elite women in Palmyra were continuously represented in the funerary sphere,
not only as wives of elite men, but also in their own rights, a fact that has often been ignored in
scholarship. While such trends now can be followed in detail due to the descriptions of the sin-
gle portraits, it is just as significant what can be concluded about broader trends on the basis of
the development of the portraits. It is clear from the material evidence that male portraiture,
including dress codes and styles, continuously kept to a more conservative style than the
female portraiture [93]. However, hairstyles for example do show Roman imperial and Par-
thian influences, and through these broader trends circulating in the Roman and Parthian
Empires and beyond can be traced [93]. Children were represented in their own rights in a
number of cases (42 examples) [e.g. 52, 53, 57], but most often they were depicted together
with their deceased parents underlining the importance of showing continuation of the family
beyond parental generations (169 examples). The use of language in the graves also reflect an
almost exclusive focus on the local language, Palmyrene Aramaic, despite the fact that Palmyra
in the public sphere display more bilingual inscriptions than any other city in the Roman Near
East. Out of 1189 funerary inscriptions, only 12 are in Greek and 5 in Latin. Palmyrene Ara-
maic consistently stayed the dominating language in the funerary sphere, underlining the
elite’s focus on their own lineages and local traditions. The Greek and Latin inscriptions in the
funerary sphere appeared almost exclusively in the later second century CE, hinting at the fact
that this was a time of renewed influence from the Roman world [42].

Discussion

The modeling of the funerary portraits reveals profound societal transformations, while also
displaying continuity in the self-representation of the Palmyrene elite. These changing patterns
had until now been only partly traceable through scattered epigraphic evidence and through
very few and chronologically later written sources, or they had not been known at all. Although
the funerary portraits were not used by all segments of the city’s inhabitants, but limited to use
within the elite, they give direct insight into the economic and societal patterns within this
prominent group of individuals in the city, patterns which in turn can be said to be valid for
the rest of Palmyrene society, since elites in Antiquity were the driving forces behind urban
economies and inter-urban networks [138, 139]. While it is well known that Palmyra’s urban
area expanded in the course of the first and second centuries CE, following a trend that is
broadly detectable in the Roman Near East, and that its society flourished in these periods as
well, it is now possible for the first time to follow the city’s societal transformation through the
funerary portraits and the mapping of the development and capacities of the monumental
graves.

The vast amount of well-dated portraits, according to absolute and relative chronologies,
combined with the fact that the production of the limestone funerary portraits continued for
three centuries, provide us with an entirely new level of detail about an important segment of
Palmyrene society, the elite. This allows for tracing both elite phenomena as well as broader
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developments in the overall make-up of Palmyrene society, addressing questions such as work-
force capacity, economic growth as reflected in the production of the portraits and their quality
[94, 140], changing fashion trends and use of language over time [3].

Although we are aware that the database does not include all the portraits produced in
ancient Palmyra, it represents the current and also the future state of our knowledge regarding
Palmyrene’s funerary sphere. Any significant changes to the dating of these portraits in the
future are unlikely, since we here present the material known to its fullest extent-most of which
is ex-situ. While some new graves might be discovered in the future-although unlikely due to
the nature of the destruction of the cultural heritage in Syria over the last ten years during the
civil war—these are unlikely to furnish so many new portraits as to contravene our stylistic typol-
ogies based on thousands of examples. There are also no techniques or methods which allow for
a close dating of, for example, the local limestone, which would be able to redate these portraits
in an even higher resolution than the one presented here. This places the current chronology as
a benchmark for other chronologies based on different types of data, which, if systematically
collected, could shed light on the historical trajectories of Palmyra’s population.

On the other hand, it is not possible to draw direct conclusions about causality from a single
dataset. The correlations between historical events presented here are of interest as they may indi-
cate relationship between societal and economic perturbations in the region and the Palmyrene
society, but equally they need not to be regarded as proven until more datasets or more advanced
modeling techniques can confirm these conclusions. As such, this study serves as a benchmark
against which further studies can compare their results. In particular, quantitative methods could
be applied to other classes of archaeological material-pottery, inscriptions, metals, or coinage.

With these caveats in mind, the modeling of the archaeological material makes it possible
for us to make significant contributions to discussions of historical developments already
known from epigraphic or later written sources. The two most important findings are the
drops in portrait production connected to the Antonine Plague and the one around 240 CE,
which we connect to the Parthian invasion of Dura-Europos in 239 CE-an indicator for politi-
cal and military instability. It is in particular relevant to note two key findings of this study.
First, not all historical events had the same impact on the city—some military conflicts leave a
trace in the data, while others do not. The impact of the Antonine Plague is visible through a
sudden drop in the production of the portraits; likewise is the possibly devastating impact of
the Parthian invasion of Dura-Europos, also visible through a sudden drop in the production
of funerary portraits, which never experienced another surge. Second, Palmyrene society stood
under the influence of such events for a longer period of time than usually thought. It seems to
have taken Palmyra about a generation’s time to regenerate from the impact of the Antonine
Plague. The time span of a generation also indicates that the instability brought by the epi-
demic would, apart from having affected society through a sudden rise in deaths, also have had
a destabilizing influence on the society’s economy, from which it obviously took some time to
recover. In turn, this indicates that there would have been less trade activity going on in this
period and that Palmyrene society might have been more isolated than before and after the
epidemic. The last dramatic drop in the production of the portraits, which we connect with the
Parthian invasions of Dura-Europos in 239 CE and of Hatra in 240 CE, shows that Palmyra
never recovered from the instability caused by this invasion and the continuing political and
military instability. Financial resources would have been directed to other realms, such as the
mobilization of the Palmyrene army. We know from historical sources that the Palmyrene
Kingdom rose in this period, but it ended with the uprising by Palmyra’s short-term ruler
Zenobia against the Romans and the devastating sacks of the city in 272 and 273 CE. So the
last dramatic drop in the production of the funerary portraits may also indicate an overall
decline in the society’s ability to regenerate economic resilience. We know that Palmyra was in

PLOS ONE | https://doi.org/10.1371/journal.pone.0256081 November 3, 2021 24/33


https://doi.org/10.1371/journal.pone.0256081

PLOS ONE

Three hundred years of Palmyrene history

crisis in the third century CE due to a number of factors—the growing instability of the Roman
Empire and in its border regions in general, which had an impact on the trade, the core income
factor, of the city. Furthermore, the Palmyrenes had been trying to expand their territory, with
some luck, and this would also have meant that resources, including monetary resources, would
have been pulled out of the society and put into the military upkeep. This might also have
meant that graves and funerary traditions could not have been upkept as they had been before.

Future directions

The work showcased here is extendable to other parts of the ancient world. While not many
other societies will hold such an amount of chronologically well-dated material, like the funer-
ary portraits from Palmyra, there are immense perspectives in undertaking such studies. For
example, contrasting this with material from Asia Minor, Rome, Italy in general and Greece
might throw entirely new light on the archaeological record. This paper has sought to demon-
strate how such archaeological data may inform us about developments known or unknown
from historical sources and to show in which ways a local society might have been affected by
events such as epidemics and political and military instability. The study presented here has
wide implications for future modeling of scenarios pertaining to the past in general and can be
widened to other categories of material culture produced over long time spans.

While we might not be able to go to a microscopic level and be informed about, for exam-
ple, climate change in this period through the flows and fluctuations in the portraits, we are
still able to consider aspects such as how fast society recovered from an epidemic or from mili-
tary instability in the region. The material presented here opens new avenues for studying the
long-term trends in societal responses to crises, and these trends in societal changes can, in
turn, be matched against other sources of data, for example, climate-related data.

The current portrait corpus is likely to involve a significant proportion of Palmyrene por-
traits produced in Antiquity, and there is very little chance that a new collection or a new
undisturbed grave will be discovered that would be large enough to significantly change the
trends detected in almost 4000 portraits. Therefore, it is necessary to view the developments in
the light of other groups of material in order to gain as much information as possible. This
includes epigraphic material, literary sources, as well as knowledge about Palmyra’s urban
development and historical developments of the site and region in general. While such mate-
rial is limited and scattered, it can be used with confidence when viewed in connection with
the statistically solid corpus of the funerary portraits. In this way, such scattered data can now
be applied and evaluated on entirely different grounds than earlier, which in turn will give new
insights into how archaeological data may be used in historical contexts in future studies.

Conclusions

Palmyra is a well-known Roman-period middle-sized urban city displaying a bulk of archaeo-
logical material, including the recently compiled, locally produced funerary portraits set up as
commemoration memorials for local elite members in monumental graves. These portraits
and funerary monuments have been considered in this paper and add significantly to our
knowledge about the site’s and its society’s development across almost 300 years. While Pal-
myra has been the subject of research for more than 100 years, the consideration given here
specifically to the 3704 funerary portraits, which were produced continuously throughout the
Roman period, allows for entirely new insights into the city’s archaeology and history. The
results highlighted in this paper show how archaeological material can be mapped against his-
torical events and how the material indeed also may reveal events and processes which the his-
torical sources have not left traces of. While not always allowing for firm conclusions about the
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events and processes behind flows and fluctuations in the production of funerary portraits, the
material brings to the forefront the unleashed potential of archaeological baseline projects,
which despite being entirely based on, in this case, classical archaeological and art-historical
methodologies, indeed allow for firm integration into a wider historical narrative about the
city’s development over centuries.

The work undertaken within the framework of the Palmyra Portrait Project is basic human-
ities research. However, since the work has been done in extreme detail, it has been possible to
map and model the portraits with wide implications for our understanding of Palmyrene
society’s development, societal changes, and economic, health, and military fluctuations,
which in turn inform us about the political climate of the time-not only locally but on a much
broader scale transcending imperial borders. Thus the results presented here call for further
corpora of archaeological material to be studied in this way and discussed together with
already published groups of materials such as the current one. The data and the contextualized
results presented here show how archaeological data from one site might impact widely
beyond the site itself and how we may begin to study the past in a significantly different way.

This article contains supporting information [131, 141, 142].
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