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Abstract (ENG) 

The present PhD thesis concerns the archaeobotanical analysis of materials found in the 

archaeological site of Motya, a small island (ca. 40 ha) located in the Stagnone di Marsala, a coastal 

lagoon of western Sicily. Due to its strategic, harbored position in the middle of the Mediterranean 

and the presence of fresh-water springs, the site was chosen by Phoenicians as a settlement in the 

8th century BC until the siege of Motya in 397/6 BC. 

The study of macro-remains, retrieved using bucket flotation, focused on two closed contexts: a 

votive favissa found on the SW side of the Temple of Cappiddazzu (dedicated to 

Melqart/Herakles), and a big disposal pit in Area D, both dating between the 8th and the 6th century 

BC. In the latter context, palynological analyses were also performed. The study has yielded a 

wide set of data which allows to reconstruct different aspects of the human-environment 

interaction of Phoenicians at Motya.  

Concerning the ritual sphere, animal sacrifices were likely accompanied by ceremonial meals. A 

high concentration of officinal plants is probably correlated to the salvific aspects of Melqart at 

Motya. Interesting is the find of numerous plants toxic to livestock, which suggests their use to 

stun animals before sacrificing them. Remains referable to fruit (Vitis vinifera) and flower 

offerings (Verbena officinalis), as well as ornamental (Cupressus cf. sempervirens) plants are also 

attested.  

From the secular perspective, human diet was comprised of cereals (mostly naked wheat), pulses 

and fruits. Different-sized weeds (such as Lolium temulentum and Phalaris ssp.) and chaff remains, 

referable to different stages of crop processing, indicate that crop processing was carried out daily 

before consumption. This aspect is enriched by the find of cereal pollen, which suggests that 

threshing (if not even cultivation) was carried on site. 



Palynology also indicates an open environment, with little to no forest cover, characterized by 

complex anthropogenic activities. 

Anthracology suggests the presence of typical Mediterranean plant taxa. The presence of a stone 

pine nut and of Pinus pinea/pinaster in the pollen rain is noteworthy, suggesting the local 

occurrence of these Mediterranean pines outside their native distribution range. This represents the 

first such find in the central Mediterranean. Fossil evidence also allows a comparison of Motya’s 

past and present environment. The disappearance of Juniperus sp. and Erica arborea from the 

present-day surroundings of the Marsala lagoon appears to be related to land-overexploitation, 

aridification or on a combination of the two. 

Finally, the role of Phoenicians in the spread and trade of grapevine was investigated through 

morphometric analyses of the Vitis vinifera seeds retrieved from the disposal pit in Area D. These 

were compared to waterlogged samples from the western Mediterranean sites of Nuraghe S’Urachi 

(Sardinia, Italy) and Huelva (Spain), associated to Phoenician expansion and cultural interaction. 

Archaeobotanical samples were compared to ten chosen cultivars from the “Vivaio Federico 

Paulsen: Centro Regionale per la Conservazione della Biodiversità Agraria” in Marsala (western 

Sicily), selected as modern reference material.  

PCA analyses allowed an inter-site comparison, showing that samples from the three sites are 

clearly distinguishable based on their morphology. This indicates the use of different varieties 

which may be due to different factors. Statistical analyses of pip outlines show that archaeological 

material from these sites is morphologically comparable to that of modern varieties, suggesting 

that the archaeological finds may be described as “strongly domesticated”. Nonetheless, no 

apparent correspondence to modern cultivars was found. This is partly related to the limited size 



of the reference collection, to the centuries of history that have had an impact on grape diversity, 

and to taphonomic factors. 



Abstract (ITA) 

La presente tesi di dottorato riguarda le analisi archeobotaniche dei materiali provenienti dal sito 

archeologico di Mozia, una piccola isola (ca. 40 ha) collocata nello Stagnone di Marsala, in Sicilia 

occidentale. Grazie alla sua posizione strategica e riparata, al centro del Mediterraneo, e alla 

presenza di sorgenti d’acqua dolce, il sito è stato scelto come insediamento dai Fenici nell’VIII 

sec. a.C. fino all’assedio di Mozia nel 397/6 a.C.  

Lo studio dei macro-resti, separati attraverso flottazione, si è concentrato su due contesti chiusi: 

una favissa votiva sul lato sud-ovest del Tempio del Cappiddazzu (dedicato a Melqart/Herakles), 

ed un butto nell’Area D, entrambi databili tra l’VIII e il VI sec. a.C. Lo studio ha fornito un ampio 

set di dati che ha permesso la ricostruzione di diversi aspetti delle interazioni uomo-ambiente dei 

Fenici a Mozia.  

Per quanto riguarda la sfera rituale, i sacrifici animali erano presumibilmente accompagnati da 

banchetti cerimoniali. Un’alta concentrazione di piante officinali è probabilmente correlata agli 

aspetti guaritori che il dio Melqart assumeva a Mozia. Il ritrovamento di numerosi taxa tossici per 

il bestiame risulta interessante, suggerendo il loro utilizzo per stordire gli animali prima di 

sacrificarli. È inoltre attestata la presenza di resti relative a offerte di frutti (Vitis vinifera) e fiori 

(Verbena officinalis), come anche di piante ornamentali (Cupressus cf. sempervirens).   

Dalla prospettiva secolare, la dieta umana era composta da cereali (principalemente frumenti nudi), 

legumi e frutta. Le piante infestanti di diverse dimensioni (tra cui Lolium temulentum e Phalaris 

ssp.) e i resti di pula, attribuibili a diverse fasi di lavorazione del raccolto, indicano che questa 

venisse svolta quotidianamente prima della consumazione. Questo aspetto è arricchito dal 

ritrovamento di polline di cereali, il quale suggerisce che la trebbiatura (se non anche la 

coltivazione) venisse svolta sul sito.  



Anche la palinologia permette di ricostruire un ambiente aperto, con poca o nessuna copertura 

forestale, caratterizzato da complesse attività antropiche. L’antracologica suggerisce la presenza 

di taxa tipici dell’area mediterranea. La presenza di un pinolo e di Pinus pinea/pinaster nella pioggia 

pollinica è degna di nota, suggerendo la presenza locale di questi pini mediterranei al di fuori del 

loro areale di distribuzione. Questo rappresenta il primo ritrovamento di questo tipo nel 

Mediterraneo centrale. I resti fossili consentono anche un confronto tra l'ambiente passato e 

presente di Mozia. La scomparsa di Juniperus sp. ed Erica arborea dai dintorni dell'attuale 

Stagnone di Marsala sembra essere correlata allo sfruttamento eccessivo del suolo, 

all’aridificazione o a una combinazione dei due fattori.  

Infine, il ruolo dei Fenici nella diffusione e nel commercio della vite è stato analizzato attraverso 

delle analisi morfometriche sui semi di Vitis vinifera rinvenuti nel butto dell’area D. Questi sono 

stati confrontati a campioni conservati per sommersione provenienti da altri due siti del 

Mediterraneo occidentale caratterizzati da influenze fenicie, Nuraghe S’Urachi (Sardegna, Italia) 

e Huelva (Spagna).   

I campioni archeobotanici sono stati confrontati con dieci cultivar del “Vivaio Federico Paulsen: 

Centro Regionale per la Conservazione della Biodiversità Agraria” di Marsala (Sicilia 

occidentale), selezionati come materiale moderno di riferimento.  

Le analisi delle component principali (PCA) hanno permesso un confronto tra siti, dimostrando 

che i campioni provenienti da essi sono chiaramente distinguibili in base alla loro morfologia. 

Questo indica l’utilizzo di diverse varietà, il quale può essere dovuto a numerosi fattori. Le analisi 

statistiche della forma dei semi d’uva mostrano che i campioni archeologici sono confrontabili 

morfologicamente a quelli delle varietà moderne, suggerendone la descrizione come “fortemente 

addomesticati”. Tuttavia, non è stata trovata alcuna apparente corrispondenza con dei cultivar 



moderni. Ciò è in parte legato alla dimensione limitata della collezione di riferimento, ai secoli di 

storia che hanno avuto un impatto sulla diversità della vite e ai fattori tafonomici. 
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INTRODUCTION 

 

Archaeobotany, also known as palaeoethnobotany, concerns the study of plant material recovered 

from archaeological contexts. It explores past human-plant relationships, focusing on food related 

practices and past landscapes (Branch, 2014). This discipline takes into consideration different 

typologies of plant fossils, which can be divided, based on their size, into macro- and micro-

remains. The first category includes seeds, fruits, wood and basketry, while the latter is constituted 

by pollen, non-pollen palynomorphs (NPPs) phytoliths and starch grains (Mercuri et al., 2010). 

Although the origins of this field of research can be traced back to the nineteenth century, when 

Oswald Heer carried out the first studies of archaeological plant remains recovered from 

waterlogged Swiss Neolithic and Bronze Age lake-side sites, archaeobotany was properly 

introduced in the 1960s (Fuller and Lucas, 2014). While plant remains were previously retrieved 

through dry-sieving, wet-sieving or hand-picking – techniques that have disadvantages in the 

retrieval of small-sized macro-remains – the development of the flotation technique constituted a 

real innovation (Van der Veen et al., 2007). This represents an efficient method to separate charred 

and mineralized plant remains, along with other macro-remains such as shells, fish scales, bones, 

and artifacts (Shelton and White, 2010). 

Archaeopalynology is a formerly peripheral area of archaeological research, and has been 

investigated with increased regularity since the ‘80s (Bryant and Holloway, 1983). This discipline 

is usually associated with landscape reconstruction, keeping in mind that it is necessary to separate 

between data concerning the environment and those deriving from cultural activities. Nonetheless, 

it can allow researchers to gather information about rituals, use of plants, diets, use of certain types 

of artifacts etc.  

A multidisciplinary approach, which involves the combination of carpological (seeds and fruits), 

anthracological (charcoals) and palynological (pollen) analyses within a single site, allows us to 

obtain a panoramic view of the interaction of its inhabitants with plants. Each type of evidence 

does, in fact, provide different and complementary information.  

Other than the standard archaeobotanical analyses, morphometrics (the statistical analysis of form 

and its (co)variation) deserves some attention. It has played a key role from the beginning of the 

20th century for the study of grape pips retrieved from archaeological contexts, allowing 

researchers to distinguish wild and domesticated seeds (Stummer, 1911; Mangafa & Kotsakis, 

1996). The approach, initially based mainly on the measurement of the length and breadth of the 

whole pip has developed to include more parameters, such as the length of the stalk or position of 

the chalaza (Rivera Núñez et al., 2007) and further evolved with geometric morphometrics and, 

more precisely, outline analysis (Terral et al., 2010). Although only genetic analyses can allow for 

establishing the descent of modern cultivars from archaeobotanical specimens (Guasch-Jané, 

2019), geometric morphometric analyses are useful in archaeobotany, where shape is often the 

only remaining datum (Portillo et al., 2020). Since most of the plant parts usually preserved are 

seeds, outline analyses that do not require landmarks are particularly suitable and were 

successfully used for numerous studies (eg. Ekhvaia & Akhalkatsi, 2010; Terral et al., 2010; Orrù 

et al., 2013; Ros et al., 2014; Pagnoux et al., 2015; Sabato et al., 2015a; Bonhomme et al., 2017; 

Bourgeon et al., 2018; Boso et al., 2020). 
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The present PhD project focuses on Motya (also known as San Pantaleo), a small island (ca. 45 

ha) located near the westernmost edge of Sicily, in the Marsala Lagoon, between Trapani and 

Marsala. Thanks to its harboured and strategic position in the middle of the Mediterranean, as well 

as to the presence of fresh-water sources (Di Mauro et al., 2011; Spagnoli, 2014), the site has been 

inhabited since at least the 17th century BC, and was chosen by Phoenicians as a colony in the 8th 

century (Nigro and Spagnoli, 2017). Although the Phoenician-Punic occupation lasted until the 

siege of Motya in 397 BC, the island continued to be inhabited in the following centuries (Nigro, 

2007).  

“Phoenicians” is the label given by Greeks to a mixture of cultures native of the coast of the Levant, 

which spread across the Mediterranean between the 2nd and the 1st millennium BC. They sailed 

during daylight hours and stopped in favorable landmarks along the way, such as promontories 

and islets, where it was easier to disembark and be protected from the strong winds at nighttime 

(Moscati, 1988). In all these areas, commercial and agricultural settlements were newly established 

or created in association with existing indigenous ones, and the relations between Phoenicians and 

local communities became a key aspect of the economic and social transformation of these regions.  

Since direct written sources are mostly limited to funerary or sacred inscriptions, part of our current 

knowledge about Phoenicians derives from indirect sources in the form of descriptions left by 

other populations (Polzer and Reyes, 2007). Although the on-going archaeological investigations 

have helped to shed light on them, a lot is still to be understood. Knowledge regarding their use of 

plants and their impact on the environment is limited. Nonetheless, they are believed to have 

favoured the spread of Olea europaea L. (olive; Buxò, 1997), Pinus pinea L. (Mediterranean stone 

pine; Mutke et al., 2019), Punica granatum L. (pomegranate; Nigro and Spagnoli, 2018) and Vitis 

vinifera L. (grapevine; Buxó 2008; Pérez-Jordà et al., 2017; Ucchesu et al., 2015) in the 

Mediterranean basin. Archaeobotanical studies on Phoenician plant fossils are restricted to 

Sardinia, Italy (e.g. Ucchesu et al., 2017; Sabato et al., 2019), southern Iberia (e.g. Buxò, 2008), 

Tunisia (van Zeist et al., 2001), Morocco (Grau Almero, 2011) and Lebanon (Badura et al., 2016; 

Orendi and Deckers, 2018). These studies focus on macro-remains, with pollen sometimes being 

introduced as a complementary tool (e.g. van Zeist et al., 2001; Sabato et al., 2015b). 

The “Missione Archeologica a Mozia” of Sapienza University has been responsible for 

excavations on the island of Motya since 1964, under the leadership of Prof. Lorenzo Nigro starting 

from 2002.  

The archaeological mission is characterized by its multi-disciplinarity, involving, among others, 

studies in the field of archaeozoology (Alhaique, 2012), petrography (Fabrizi et al., 2020a; Fabrizi 

et al., 2020b) and metallurgical techniques (Bernabale et al., 2019). However, the only 

(preliminary) archaeobotanical analyses concerned cores from the submerged street connecting 

the islet to the mainland (Terranova et al., 2009). A recent addition is constituted by the analysis 

of dental calculus of the inhabitants of Motya, where some starch granules, pollen grains and plant 

trichomes were found (D’Agostino et al., 2020).  

This PhD project aims to reconstruct the human-plant relationship of Phoenicians at Motya. This 

includes plant cultivation and processing, diet, ritual use of plants and choice of timber. A focus is 

placed on Vitis vinifera, one of the key plants in the Phoenician world. Another aspect investigated 

is the past environment, compared to the present-day one.  

The present thesis is divided in two sections based on the applied archaeobotanical approach. 

SECTION 1 is characterized by a classical approach, focused on the reconstruction of paleodiets, 

agricultural practices, ritual use of plants and past environment. It is divided in two chapters based 

on the studied context. SECTION 2, in contrast, is based on the application of morphometrical 
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geometry of grape seeds. In this section, materials from the Western Mediterranean sites of Huelva 

and Nuraghe S’Urachi, associated with Phoenician expansion and cultural interaction, are also 

taken in consideration and compared with those from Motya to comprehend the role of this set of 

populations in the spread of grape varieties. 

This manuscript is a collection of several papers on archaeobotanical data from Motya (Moricca 

et al., 2020; Moricca et al., accepted; Moricca et al., under review) written by the candidate within 

her PhD research project. They are displayed according to the journal formatting. All the papers 

have been peer-reviewed and published or under review to Journals indexed in Scopus and Web 

of Science. All the chosen journals are in the Q1 quartile (archaeology) quartiles according to the 

Scientific Journal Report (SJR).  

SECTION 1, Chapter 1 concerns the analysis of carpological and anthracological remains from 

a sacred favissa, on the SW side of the Temple of Cappiddazzu, dedicated to Melqart/Herakles, 

where the buried remains of seven bovines were found. Plant remains, preserved mostly by 

mineralization, provide information about ritual practices. It consists of the paper titled “Plant 

assemblage of the Phoenician sacrificial pit by the Temple of Melqart/Herakles (Motya, Sicily, 

Italy)” authored by Moricca C., Nigro L., Spagnoli F., Sabatini S., Sadori L., published in 

Environmental Archaeology: the Journal of Human Palaeoecology. 

Plant macro-remains are also studied in SECTION 1, Chapter 2. Here, the analysis focuses on a 

big disposal pit, datable to between the first half of the 8th and the mid-6th century BC, identified 

in Area D. Palynological analyses were also performed on sediment collected from each filling 

layer. The study allows us to gather precious information regarding the Phoenicians living at 

Motya and their plant use. Information about human diet, crop processing and plant cultivation is 

provided. Furthermore, anthracological and palynological evidence contributes to the 

reconstruction of the past environment, highlighting changes that occurred during the last two 

millennia. This chapter consists of the paper titled “Cultural landscape and plant use at the 

Phoenician Motya (Western Sicily, Italy) inferred by a disposal pit” authored by Moricca C., Nigro 

L., Masci L., Pasta S., Cappella F., Spagnoli F., Sadori L., accepted by Vegetation History and 

Archaeobotany.  

In SECTION 2, Chapter 3 the Vitis vinifera seeds retrieved from the context studied in Chapter 

2 are studied using geometric morphometry and compared to waterlogged samples from the 

Western Mediterranean sites of Huelva and Nuraghe S’Urachi. Ten cultivars collected from the 

“Vivaio Federico Paulsen: Centro Regionale per la Conservazione della Biodiversità Agraria” in 

Marsala (western Sicily) were selected as modern reference material (http://vivaiopaulsen.it). This 

chapter contributes to the investigation of the role of Phoenicians in the spread and trade of 

grapevine. It consists of the paper titled “Grapes and vines of the Phoenicians: morphometric 

analyses of pips from modern varieties and Phoenician archaeological sites in the Western 

Mediterranean” authored by Moricca C., Bouby L., Bonhomme V., Ivorra S., Pérez-Jordà G., Nigro 

L., Spagnoli F., Peña-Chocarro L., van Dommelen P., Sadori L., under review in Journal of 

Archaeological Science: Reports.  

In the final chapter (Chapter 4) a summary of the data provided in SECTIONS 1 and 2 is 

presented. The conclusions represent the effort of the candidate to reconstruct plant cultivation and 

plant use of the Phoenicians at Motya. Furthermore, aspects regarding past environment and 

changes in the present-day vegetation are also discussed. Future perspectives include the collection 

and analysis of samples from other areas of the site, aimed at completing the archaeobotanical 
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image of Phoenician Motya. Morphometric analyses of grape pips could not only be enriched by 

more samples from the Sicilian site but could also take into account material from other Phoenician 

settlements and a broader modern reference collection. 
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CONCLUSIONS 

In spite of the Phoenicians having expanded and settled along the coasts of the Mediterranean 

basin, from the Levant towards the west, surpassing the Strait of Gibraltar, they have not yet been 

thoroughly investigated from an archaeobotanical point of view. Phoenician plant records are, in 

fact, still fragmented. For this reason, this PhD dissertation constitutes a fundamental contribution 

to the understanding of human-environment interactions of this set of populations.  

The study presented in this PhD thesis represents the first systematic archaeobotanical study 

performed at the Phoenician site of Motya (Sicily, Italy). The published/submitted papers here 

illustrated are the result of different processing stages of the archaebotanical record, starting from 

sampling and on-site processing, through separation, identification and photographic 

documentation of the plant remains, which I performed from scratch in the duration of my PhD 

project.  

This dissertation highlights the potential of multidisciplinary archaeobotanical analyses. Different 

aspects of daily life were inferred through the analysis of different closed contexts: a votive favissa 

next to the Temple of Melqart/Herakles (SECTION 1, Chapter 1; Moricca et al., 2020. 

Environmental Archaeology) and a disposal pit in Area D (SECTION 1, Chapter 2; Moricca et al., 

accepted. Vegetation History and Archaeobotany), both datable to the 8th-6th century BC. A 

complete picture was only possible thanks to the combination of the study of macro- and micro-

remains.  

The conclusions presented here are based on the combination of the data obtained in SECTION 1, 

Chapter 1 (Moricca et al., 2020. Environmental Archaeology), Chapter 2 (Moricca et al., accepted. 

Vegetation History and Archaeobotany) and SECTION 2, Chapter 3 (Moricca et al., under review. 

Journal of Archaeological Science: Reports).   

Human diet of the Phoenicians of Motya resulted in being comprised of cereals (mostly naked 

wheats), pulses and fruits. As suggested by pollen evidence and previous demographic studies, 

cereals were likely cultivated on-site. Remains of different sized weeds and chaff in the 

carpological assemblage, as well as their amount in relation to grains, suggests that processing was 

carried out daily after storage.  

Anthracological remains from both the studied contexts give indications on the choice of timber, 

showing a preference for local taxa. While in the disposal pit evergreen oaks represent the 

prevalent taxon, Olea europaea, characterized by a slow growth rate, was preferred in the sacred 

context. Nonetheless, more rare taxa are also attested. These include walnut, characterized by high 

quality timber, which was introduced to Sicily from the East in the 7th-6th century BC, possibly 

thanks to the Phoenician influence and trade. Furthermore, mountain pine, which grows in Sicily 

only on Mount Etna, could have been brought from there, or imported from the Balkans or the 

Phoenician territories in Cyprus, northern Africa or the southern coast of Spain.   

Concerning the ritual sphere, the carpological remains of cereals, grapes and figs have allowed the 

confirmation of the archaeological hypothesis that ritual meals accompanied animal sacrifices. 

Archaeobotany also attests to the offering of flowers, ornamental and prestigious plants. A high 

concentration of plants with medicinal properties may be linked to Melqart/Herakles, the titular 

deity of the studied temple. In Motya, Melqart also includes some salvific aspects of Eshmun, 

another major Phoenician healer.  

An interesting aspect is given by the presence of numerous taxa toxic to livestock. The find of such 

plants possibly indicates an intentional poisoning, aimed at sedating the animals before sacrificing 

them.  
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Past environment is inferred by anthracological and palynological evidence. Palynology allows for 

the depiction of a strongly anthropized Mediterranean landscape, with little to no forest cover. 

Complex anthropogenic activities are testified by, among others, the presence of cultivated trees 

and cereals, with Asteroideae, Cichorioideae and Urtica as the main synanthropic taxa. 

Anthracology helps to complete the local environmental picture, with findings of Pistacia 

lentiscus, Olea europaea, Erica multiflora type, Erica arborea type, Juniperus sp. and evergreen 

oaks.  

A particularly interesting aspect is indicated by the presence of juniper and Erica arborea in the 

anthracological and/or fossil records. These species are, in fact, absent in the present-day flora of 

the Marsala lagoon. The complete disappearance of juniper in present-day western Sicily could be 

due to burning. Juniper is, in fact, less performant than other plants of the macchia, like ericaceans 

and lentisk, after a fire. These easily sprout again after the passage of a fire. Similar considerations 

can be made for explaining the present lack of Erica arborea, which requires a deeper and more 

advanced soil than E. multiflora. Its disappearance is likely due to soil erosion caused by 

desertification affecting western Sicily, ascribable to aridification and/or over-exploitation of land. 

Morphometric analyses have proven to be a useful tool to further investigate the relationship 

between Phoenicians and plants. Placing the focus on the grapevine has allowed us to gather 

information concerning the role of Phoenicians in the spread of viticulture. Based on the results 

obtained in this PhD research project, it is possible to ascertain that domesticated grapevines of 

more than one cultivar were consumed at Motya. Although no apparent clear correspondence to 

modern cultivars was found, pips from selected stratigraphic units resemble the Sicilian cultivars 

“Albanello”, “Catarratto” and “Perricone”. 

Morphometry allowed for the extension of the area of research of the present thesis to the Western 

Mediterranean, taking in consideration waterlogged samples from the Iron Age sites of Nuraghe 

S’Urachi and Huelva, which are associated with Phoenician expansion and cultural interaction. 

Pips from these sites also present a “domesticated” morphology. Furthermore, samples from the 

three sites are clearly distinguishable based on their morphology. This indicates the use of different 

cultivars, contradicting the theory that Phoenicians favoured the spread of grape varieties. It 

appears more probable that they based their viticulture on local grapevines, depending on the site 

where they settled.  
While the present PhD thesis has allowed the investigation of many key aspects of the human-

plant relationship of Phoenicians at Motya, a lot can still be unraveled. Future studies could focus 

on the analysis and comparison of plant assemblages from different contexts which have not yet 

been brought to light, allowing researchers to gather a broader view on the investigated issue. The 

potential of pollen records should not be discarded, as they have been proven to provide 

information complementary to those obtained through the study of macro-remains. Furthermore, 

the analysis of a continuous stratigraphic sequence would allow researchers to obtain an image of 

the environment changing through the course of time.  

Another interesting aspect to be developed concerns the biomineralization processes which affect 

numerous taxa of the Boraginaceae family, present in high concentrations in the sacred context. 

While this type of mineralization is acknowledged in literature, in depth studies have only been 

performed on a few selected taxa.  

Finally, morphometric analyses have the potential to answer further questions regarding the role 

of Phoenicians in the spread of viticulture in the Western Mediterranean and their impact on 

modern grapevine diversity. Such analyses could be extended to cover materials from different 
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contexts at Motya, different Phoenician sites and a wider variety of modern cultivars. In cases of 

waterlogged materials, DNA analyses could be an additional tool.  

In conclusion, the present PhD research project has facilitated the successful description of the 

interactions of Phoenicians and plants at the site of Motya during the Iron Age, also depicting an 

image of the past environment. This has greatly contributed to filling a gap in the knowledge of 

this enigmatic set of populations, providing new perspectives for future studies.  
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Paper contributions 

 

Archaeobotany at Motya  

1. Moricca C., Nigro L., Spagnoli F., Sabatini S., & Sadori L. 2020. Plant assemblage of the 

Phoenician sacrificial pit by the Temple of Melqart/Herakles (Motya, Sicily, Italy). 

Environmental Archaeology, 1-13. https://doi.org/10.1080/14614103.2020.1852757 

The manuscript was conceived and written by the candidate, who was responsible for data 

production, management and interpretation in collaboration with all the authors. She also 

elaborated all the figures. 

2. Moricca C., Nigro L., Masci L., Pasta S., Cappella F., Spagnoli F., & Sadori L. (accepted). 

Cultural landscape and plant use at the Phoenician Motya (Western Sicily, Italy) inferred 

by a disposal pit. Vegetation History and Archaeobotany. 

The manuscript was mostly written by the candidate with the collaboration of other authors. 

She was responsible for the production of data deriving from plant macro-remains and took 

part in the treatment of samples for palynological analysis. She was also responsible for data 

management and interpretation together with the co-authors. Most of the figures were 

elaborated by the candidate. 

3. Moricca C., Bouby L., Bonhomme V., Ivorra S., Pérez-Jordà G., Nigro L., Spagnoli F., 

Peña-Chocarro L., van Dommelen P., & Sadori L. (in review). Grapes and vines of the 

Phoenicians: morphometric analyses of pips from modern varieties and Phoenician 

archaeological sites in the Western Mediterranean. Journal of Archaeological Science: 

Reports.  

The candidate wrote the manuscript in collaboration with the co-authors. She was responsible 

for data acquisition and collaborated to its elaboration. She interpreted the data along with the 

other authors. Figures were partially drawn by the candidate. 

 

Archaeobotany at Jericho 

4. Moricca C., Nigro L., Gallo E., & Sadori L. 2020. The dwarf palm tree of the king: a 

Nannorrhops ritchiana in the 24th-23rd century BC palace of Jericho. Plant Biosystems, 1-

10. https://doi.org/10.1080/11263504.2020.1785967 

The manuscript was conceived and written by the candidate, who was responsible for data 

production, management and interpretation in collaboration with all the authors. She also 

elaborated most of the figures. 
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Archaeobotany at Santi Quattro Coronati 

5. Moricca C., Alhaique F., Barelli L., Masi A., Morretta S., Pugliese R., & Sadori L. 2018. 

Early arrival of New World species enriching the biological assemblage of the Santi 

Quattro Coronati Complex (Rome, Italy). Interdiscipinaria Archaeologica Natural 

Sciences in Archaeology, 9, 83-93. 

The manuscript was written the candidate in collaboration with other authors. She was 

responsible for the production of data deriving from plant remains, their management and 

interpretation in collaboration with all the authors. She also elaborated most of the figures. 

6. Alhaique F., Moricca C., Barelli L., Masi A., Pugliese R., Sadori L., Romagnoli G., 

Piermartini L., Brancazi L., Gabbianelli F., Chillemi G., & Valentini A. 2021. Elite food 

between the late Middle Ages and Renaissance: some case studies from Latium. 

Environmental Archaeology. https://doi.org/10.1080/14614103.2020.1867038 

The candidate was responsible for the production, elaboration and interpretation of 

archaeobotanical data. She elaborated two of the figures present in the manuscript.  

7. Kosňovská J., Beneš J., Skružná J., Speleers L., Brinkkemper O., Castillo C., Moricca C., 

Wiethold J. (in preparation). Explaining American useful species in the early modern 

Prague: contextual analysis of the post-columbian archaeobotanical and historical evidence 

in Europe. Economic Botany. 

The candidate contributed to the collection of bibliographic data regarding the 

archaeobotanical evidence of Native American taxa in Europe, being responsible for data 

deriving from Italian contexts. She also collected data regarding iconography of the studied 

taxa.  
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Other products 

 

During my PhD project, when downtimes occurred between excavation seasons, I have had the 

opportunity to follow two extra lines of research in the field of archaeobotany, focusing on 

different archaeological sites. 

The first one concerned the analysis of charred archaeobotanical remains from the archaeological 

site of Jericho, excavated by Sapienza University of Rome under the supervision of Prof. Lorenzo 

Nigro. The initial purpose of the analysis was the characterization of the remains before 14C dating. 

However, amongst the remains, one captured my attention. An in-depth analysis using classical 

archaeobotanical techniques and computed tomography scans allowed to characterize it as a fruit 

of Nannorrhops ritchiana Griff. (Aitch.), a dwarf palm which does not currently grow in the area 

of Jericho. Its retrieval in archaeological layers, possibly associated to the cult of the sacred tree, 

allows to hypothesize contacts with the southern Arabian Peninsula earlier than has been 

previously suggested, providing a new perspective on Middle Eastern trade routes. This study 

resulted in a publication titled “The dwarf palm tree of the king: a Nannorrhops ritchiana in the 

24th-23rd century BC palace of Jericho”, authored by Claudia Moricca, Lorenzo Nigro, Elisabetta 

Gallo and Laura Sadori and published in Plant Biosystems (Appendix A).  

The second line of research regarded the publication of my Master’s thesis concerning the analysis 

of archeobotanical remains from an Early Modern Age pit in the Santi Quattro Coronati complex 

in Rome. Here, among other plants, I identified the seeds of Cucurbita pepo and Cucurbita 

maxima/moschata, pumpkins native to the New World. They represent one of the oldest retrievals 

of such species, if not the oldest, in Europe. These early introductions could be justified by the fact 

that the Cardinal’s palace, a very prestigious and wealthy landmark, was one of the first stops 

along the trading routes that emanated from the New World, leading to the rapid availability of 

new plant and animal species. This study, authored by Claudia Moricca, Francesca Alhaique, Lia 

Barelli, Alessia Masi, Simona Morretta, Raffaele Pugliese and Laura Sadori, was published under 

the title “Early Arrival of New World Species Enriching the Biological Assemblage of the Santi 

Quattro Coronati Complex (Rome, Italy)” in Interdisciplinaria Archaeologica: Natural Sciences in 

Archaeology (Appendix B).  

Two collaborations were born from this line of research: an article concerning high status foods in 

Medieval/Early Modern Age Latium (Appendix C) and a review of New World archaeobotanical 

findings in Europe (Kosňovská et al., in preparation).  
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