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In memoriam George Mann

Caroline Malone

The re-discovery of the Xaghra Brochtorff Circle
(1987-94) and the retrieval of prehistoric burials from
the site represents the material that is the subject of
this volume. Here we reassess and delve deeper into
the detail of the excavated remains of a large prehis-
toric population and other prehistoric burials known
from Malta and Gozo. The original Xaghra fieldwork
was intense, hot and hard, and it took place mostly
at the height of summer, during university vacations.
Such work was not for the faint-hearted; early morn-
ing routines and 6-day weeks, crowded communal
conditions — these were the standard experience
for the young team of students and professional
archaeologists who participated. It was an exciting
learning experience for the “‘young ones’. For two
much older men, retired from their careers, to choose
to participate in this frenetic and noisy environment
was unexpected, but enormously significant and
supportive to what was then a major and pioneering
undertaking. These gentlemen, Dr George Mann (a

retired ENT consultant from Addenbrookes Hospital
in Cambridge with a Masters in biological anthropol-
ogy), and Kenneth Stoddart (just retired from a life
of city commuting and business), brought maturity,
wisdom, humour, compassion and humanity, as well
as a vital breath of civilization to each annual season
of work. We dedicated the 2009 volume to the mem-
ory of Kenneth Stoddart. This volume appropriately
is dedicated to the memory of George Mann.

Dr George Edgar Mann (1923-2019) participated in
the Gozo Project between 1990 and the completion
of osteological study in 1996. Initially George, fresh
from a post-retirement study of bioanthropology at
Cambridge, came to assist Corinne Duhig who pre-
pared the initial rock-cut tomb report. Professionally
he had been a specialist consultant in otolaryngology
at Addenbrookes Hospital in Cambridge, and had
done his retirement MPhil dissertation on bony exos-
toses in the outer meatus of the ear, caused by swim-

Figure 0.1. George and Sheila
Mann at work in the kitchen of the
dig house, systematically recording
a skeleton 1994.



In memoriam George Mann

M
.

RSN

ming in cold water. The Gozo assemblage demanded
a rapid revision of his knowledge of the post cranial
skeleton, but soon up to speed, George then came
every year to participate in each field season and
post-excavation study season. He worked tirelessly
with his wife Sheila, processing the excavated bones,
separating out the animal bones for study by Ger-
aldine Barber, and identifying the human remains
himself with his team. He cheerfully accepted the

Figure 0.3. Sheila Mann cleaning bones for George in
the dig house 1994.
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Figure 0.2. George Mann at work
on the roof-top of the dig house in
Gozo in 1994.

spartan and crowded living conditions where he
spent much time at the kitchen table or on the roof
of rented holiday flats, sorting endless sacks of bone
fragments into coherent identified catalogues. He
measured, studied and quantified as he went and
ensured every fragment was recorded. Towards the
end of the fieldwork, some osteological material
was transported to Britain, and George continued
to log, measure, examine and interpret the human
material in preparation for the 2009 report. His sys-
tematic and painstaking recording work of the entire
assemblage was of great importance, as the following
pages reveal. Even with the ERC FRAGSUS Project
resources, which provided funding at a level unim-
agined in the earlier excavation years, it has been
possible only to re-examine a sample of the vast oste-
ological archive. George managed to ensure that we
have the fundamental knowledge of the scope of the
assemblage, and this is listed in the first report (see
Malone et al. 2009d) and it forms the base for ongoing
research of these remarkable ancient people and the
Xaghra site. The record was written by hand, and the
hundreds of sheets of record remain in the archives
of the National Museum of Archaeology, ready for
future studies, and whilst the original digital data-
base of those handwritten records becomes ever
more antiquated, George’s immense work remains
a vital archive even as technology advances. All the
teams, past and present, are delighted to dedicate
this volume to George’s memory and his tremendous
contribution to Maltese and osteological scholarship.

Another key contributor to the work of the original
Gozo Project was Ann Monsarrat, who lived on Gozo,
and supported the project and its team with generosity
and warmth over the many years of work and study.



In memoriam Ann Monsarrat

Anthony Pace

Ann Monsarrat (1937-2020) made her home on Gozo,
where she moved in 1968 with her husband Nicholas,
the author of many novels about Malta and the sea.
Gozo was a special place for Ann, a home with peo-
ple that she truly loved, respected and admired. Ann
was a remarkable person. She was welcomed and felt
at home in the small village of San Lawrenz, where
she lived for more than four decades. Her house was
forever busy with people dropping in and sharing
news, experiences, aspirations, the changing fortunes
of Malta and Gozo and, of course, the difficulties of
writing and the literary world. But beyond these
and many other conversations, Ann was particularly
interested in landscape — Gozo’s in particular — where
archaeology, history and legends carved meaning out
of a small island full of hills, valleys, majestic cliffs
and skylines marked by parish church cupolas rising
above quiet village houses.

FRAGSUS owes a great deal to Ann. For, unbe-
known to her, several good friends — all archaeolo-
gists — whom she supported and entertained annu-
ally during the excavation of the Xaghra Brochtorff
Circle between 1987 and 1994, came together again to
deliver another important project. Ann would have
certainly been happy and excited with the results of
FRAGSUS. A career journalist and a distinguished
author in her own right, with works such as And
the Bride wore; Thackeray: An Uneasy Victorian; Gozo:
island of oblivion, a graphic literary itinerary, Ann was
particularly interested in the archaeology of Malta
and Gozo. She was always keen to follow research
developments and new discoveries, and was eager
to see young scholars, budding archaeologists, pho-
tographers, historians, artists, writers, journalists,
and so many others making headway in areas that
she understood to be important in promoting Maltese
cultural identity. Ann was in fact a formidable advo-
cate of Maltese arts, culture and cultural heritage. Her
work on the governing board of Saint James Cavalier
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Centre for Creativity in Valletta, and her continuous
presence in Gozitan cultural circles, as well as her
various contributions to numerous publication pro-
jects reflected an enthusiasm and positiveness which
was contagious and encouraging. Ann’s enthusiasm
shone every time she visited the Xaghra Brochtorff
Circle excavations, during our long walks along the
ta’ Cen¢ promontory, during visits to the Cittadella,
or when listening to the sounds rumbling from the
depths of blocked shafts at the legendary clock-mak-
er’s salt-works on the north coast of Gozo. These
were real places with real stories, some illustrated in
prints, others silently waiting to be teased out from
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Figure 0.4. Anne Monsarrat (with kind permission
of her family).
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stone monuments, field terraces and beautiful natural
spots. Perhaps these were places whose biographies
could best be understood by visiting and experienc-
ing them in person.

One of the last places Ann and I visited together
was the archaeological site at Ras il-Wardija on Gozo’s
western coast. The site is not an easy one to interpret,
but from a spot rising several metres above the sur-
rounding area, we shared an almost bird’s-eye view

of Dwejra with the distant Azur Window below us,
and we chatted about the meaning of the site and its
links to the sea: seascapes, ancient mariners, people
lost at sea, shipwrecks; and also of builders who
constructed beautiful places and made beautiful art,
making the Maltese Islands their home for at least
seven thousand years.

In these pages, the FRAGSUS team pays tribute
to Ann Monsarrat.
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Preface

Caroline Malone and Simon Stoddart

This volume is the third in the FRAGSUS Project series.
Volume 1: Temple Landscapes (edited by Charles French,
Chris O. Hunt, Reuben Grima, Rowan McLaughlin,
Simon Stoddart & Caroline Malone, 2020) focuses
on the changing landscapes of early Malta, and pro-
vides the background for the following two volumes.
Volume 2: Temple Places (edited by Caroline Malone,
Reuben Grima, Rowan McLaughlin, Eéin W. Parkin-
son, Simon Stoddart & Nicholas Vella, 2020), reports
on the archaeological studies of six sites through an
examination of their chronological sequence, material
culture and economic role in the Neolithic world of
Malta. These discoveries set the scene against which
Volume 3: Temple People (edited by Simon Stoddart,
Ronika K. Power, Jess E. Thompson, Bernardette Mer-
cieca-Spiteri, Rowan McLaughlin, Eéin W. Parkinson,

Anthony Pace and Caroline Malone, 2022) are reas-
sessed. This volume also has an additional role since
it follows on more directly from the 2009 publication:
Mortuary Customs in Prehistoric Malta (edited by Car-
oline Malone, Simon Stoddart, Anthony Bonanno &
David Trump, 2009). That volume revealed one of the
largest prehistoric burial assemblages yet discovered in
the Mediterranean, amounting to some 220,000 bones,
with a rich assemblage of animal bone, figurative
sculpture, symbolic artefacts and architectural remains.
The new volume concentrates on the human remains,
taking their evidence to a new level. In the light of
better understanding of the changing environment and
resources of a small island world, the early people of
Malta emerge as a remarkable community telling an
important tale of prehistoric resilience and survival.
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Chapter 11

aDNA: an investigation of uniparental
genetic heritage in Neolithic Malta

Bruno Ariano, Valeria Mattiangeli, Rowan McLaughlin,
Ronika K. Power, Jay T. Stock, Bernardette Mercieca-Spiteri,
Simon Stoddart, Caroline Malone & Dan Bradley

11.1. Introduction

11.1.1. The genome and ancient DNA

Modern genetic studies and the use of the biological
component offer considerable potential in the study of
past individuals and populations. The genome refers
to the full genetic component of an organism which is
passed through generation from parents to offspring.
The key components of this structure are molecules
called nucleotide base which are codified in four
different letters: A(adenine), T(thymine), G(guanine)
and C(cytosine). These molecules are bonded together
within the DNA (Deoxyribonucleic acid) structure.
The way these bases are ordered in a genome is, with
the exception of monozygotic twins, unique to each
individual; for example, two unrelated individuals
differ for 3 million nucleotides over approximately 3
billion that compose a human genome. The study of
DNA can help to estimate how different people are
related, past and present. Using modern biological
techniques, DNA can be extracted intact from living
persons without losing information. However, when
dealing with samples that date far back into the past,
dead cells cannot preserve the integrity of the genetic
information, and therefore old/ancient DNA is difficult
to reassemble. Nevertheless, the ancient DNA (aDNA)
field has an important role in dealing and using this
type of information to study the history and evolution
of ancient organisms. In recent years, thanks to the
advancement of a new generation of DNA sequencing
techniques, aDNA studies have revolutionized most
of the previous concepts about genetics and history
and shed light on the origin of different species.

11.1.2. Ancient DNA

The field of aBDNA emerged in 1984 when Russ Higu-
chi and colleagues (Higuchi et al. 1984) extracted a
fragment of DNA from a dry tissue of a quagga, an
historical relative of the horse family. Soon after,
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Padbo (1985) reported the first aDNA extraction from
an ancient mummy. aDNA became even more pro-
lific, giving the opportunity to analyse a multitude of
material, such as bones (Hagelberg et al. 1989), hair
(Gilbert et al. 2004) and even parchment (Teasdale
et al. 2015).

Many hundreds of ancient genomes from differ-
ent periods and parts of the world have been screened
with high resolution, making it possible in particular,
to shed light on human migrations (Mathieson et al.
2015) and on animal domestication (Daly et al. 2018;
Zeder et al. 2006). Despite this recent progress, there
are still some challenges that arise when dealing with
ancient DNA samples.

Due to spontaneous damage that occurs after
death, the DNA in ancient samples is usually pres-
ent in short fragments with a size range between 50
to 70 nucleotides. With smaller and more numerous
fragments, it is more difficult to assemble the DNA
molecule in its original form. Moreover, due to the
lack of a repair system in dead cells, spontaneous
mutations in nucleotide base pairs accumulate. A
study published by Skoglund et al. (2014) showed that
the amount of a particular type of DNA mutations,
deamination, in a sample is proportional to its age. If
not taken in consideration, these damages can lead to
erroneous interpretation of DNA results during pop-
ulation and evolutionary genetic analyses. In recent
years, the deamination problem has been partially
solved thanks to particular software that can target
and quantify these specific patterns of postmortem
damages (Jonsson et al. 2013).

A third problem that emerges when working
with ancient samples is the low quantity of endoge-
nous DNA present. These values can be as low as 0.1%
(Stoneking & Krause 2011), posing a problem from
bacterial and human genome contamination. For this
reason, it is important that the extraction of DNA from
ancient samples is carried out in special cleanroom
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facilities, where particular procedures are adopted to
keep the bacterial and human contamination levels
as low as possible (MacHugh et al. 2000). Once the
DNA has been extracted, two common approaches
are used for obtaining the sequence data, shotgun
genome sequencing and targeted capture.

The first method consists of fragmenting and
sequencing the available genome of a sample. This
technique has been extensively used for modern DNA
analysis and can also be applied to ancient genomes
as long as the samples are of good quality. The main
advantage of this method is the opportunity to cover
every position in a genome and study mutations that
are still unknown or present in low frequency in a
comparator population.

The targeted capture method, on the other hand,
usually focuses on a predefined set of high frequency
variants (referred as SNPs) that are enriched using a
custom-built probe. This technique has the advantage
of obtaining more data compared with the WGS
approach, especially when dealing with samples
with low DNA quantity. With more than 1.2 million
SNPs covered (Mathieson et al. 2015), this technique
has become frequently used for ancient DNA anal-
ysis. However, the main drawback of this approach
resides in the limited number of analyses that can be
performed using these variant positions. For example,
the majority of rare mutations that are important for
Mendelian diseases are not covered by the capture
method and therefore cannot be directly studied.

11.1.3. Background: the genetic context of the Mesolithic
in Europe

The Mesolithic period dates from the end of the
Epipalaeolithic period, around 12,000 years ago, and it
was heralded by rapidly rising temperatures accompa-
nied by the establishment of a Holocene forest biome
across Europe. These conditions contrasted with the
preceding tundra and glacial conditions (Clark et al.
2009). During the Mesolithic, human populations
were scattered in groups around Europe, living in
small groups, and following a typical hunter-gath-
erer (HG) existence. Different published studies have
investigated the genetic background of these pop-
ulations, dividing them into three main groups. On
the western side of Europe, individuals from Spain,
Hungary and Luxembourg have been reported as
genetically similar, and for this reason they have been
identified as the Western Hunter-Gatherer (WHG)
group. Also included in this group are individuals
from eastern Europe that displayed a similar pattern
of genetic affinity (Gonzalez-Fortes et al. 2017; Jones
et al. 2017). On the eastern side of Europe, two Mes-
olithic individuals from Russia were found to have
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some marked genetic distinctions from the WHG
group (Haak et al. 2015). These individuals, who lived
approximately 8000 years ago, are now considered
part of a genetically distinct cluster identified as
Eastern Hunter-Gatherer (EHG). This group can be
considered a mix between WHG populations and
Upper Palaeolithic individuals from Siberia (Mal’ta
and Afontova Gora) (Raghavan et al. 2014; Fu et al.
2016). The influence of this group on other populations
has been detected in hunter-gatherer individuals
from Sweden and the Balkans (Gonzales Fortes et
al. 2017; Lazaridis et al. 2014; Lazaridis 2018) and in
populations from the steppe during the Bronze Age
period (Haak et al. 2015).

A third genetic cluster is formed by two indi-
viduals found in western Georgia that are now
identified as members of a Caucasus Hunter Gatherer
(CHG) group. This population diverged from the
WHG group long before the Last Glacial Maximum,
approximately between 40 and 50 thousand years
ago. It is a population that had a strong influence
in both Mesolithic and Neolithic populations from
Iran, and its influence is still present in the genomes
of modern populations from Southern Caucasus
(Jones et al. 2015).

11.1.4 The genetic impact of the agricultural revolution

The adoption of agriculture was a turning point in
human history which occurred in different parts of
Eurasia and the Middle East between 12,000 and
7000 Bc. In the Levant and Southern Anatolia between
11,000 and 9600 B¢, local hunter-gatherer populations
began to adopt a farming and sedentary lifestyle,
accompanied by animal and plant domestication.
With the help of aDNA studies it was discovered in
2016 that the origin of Near Eastern farming had two
genetically distinct roots, one residing in Anatolia
and the other in Iran (Broushaki et al. 2016). Between
c. 6,600 and 6,500 sc Iranian farmers spread genetically
towards eastern Eurasia whilst the Anatolian farming
communities became well-established in north-west-
ern Anatolia and had begun to move into Europe via
Greece and the Balkans (Lazaridis 2018; Lazaridis et
al. 2014). The arrival of farmers in Europe represented
a genetic replacement with limited admixture from
the local hunter-gatherer populations. This admix-
ture became evident in 2009, when aDNA showed a
genetic discontinuity between these two populations
in Europe during the Neolithic period (Malstrom et
al. 2009). More recent studies have emphasized this
observation, giving a better view of the phenomenon.
From the lower part of the Danube, the Anatolian
farming culture reached the Hungarian plain by
5500 Bc and gave birth to different farming groups
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(Starcevo, Kords and Cris). Some centuries later, from
the same region, another cultural movement started
to spread into north-west Europe with a new form
of decorated pottery called the Linearbandkeramik
(LBK) (Cunliffe 2015). A second culturally different
wave of Neolithicization moved from the Adriatic
Balkans through to the Mediterranean coast where
it is associated with the pottery of the Impressed and
Cardial traditions pottery style. The Impressed Ware
culture was more closely associated with regions
across Italy towards the Ligurian coast, whilst a var-
iant of this pottery group, the Cardial Ware culture,
arrived in Provence and extended towards the Atlantic
and Portugal (Price 2000). It is important however, to
point that these cultures were different, even though
they were all close genetically to the same Anatolian
Neolithic source (Olalde et al. 2015, Mathieson et
al. 2018). The earliest Neolithic settlements in Italy,
which date from about 6200 Bc, are located along the
lowland coastal areas of south-east Italy (the Apulian
Salento peninsula and Tavoliere) (Malone 2003; Natali
& Forgia 2018). Very high densities (c. one site per
3 km?) of ditched settlements across the area signal a
major population increase (Whitehouse 2013). Adop-
tion of the Neolithic economy then rapidly spread
westward into Calabria (Morter & Robb 2010) and
Sicily (Leighton 1999; Natali & Forgia 2018), reaching
Malta by at least 5800 Bc, based on environmental

evidence (see Volume 1, Chapters 3 & 4), with clear
archaeological traces present in the archipelago by
5500 Bc (see Volume 2, Chapter 2).

11.1.5. Arrival in Malta
The evidence supplied by archaeology, particularly
the affinities between Ghar Dalam and early Neolithic
Impressed Wares of Southern Italy, strongly suggest
that the source population of the Neolithic expansion
into the Maltese Islands were located in Southern Italy
and Sicily (see Volume 2, Chapter 10). Theories of an
earlier colonization of Malta have been debated, but
since hunter-gatherer populations require a large space
for foraging, it seems unlikely that Malta would have
been a viable long-term home before the advent of
agriculture (Malone 1997-8). From the first evidence
of human settlement, the early Maltese society evolved
through different cultural phases: Ghar Dalam, Grey
Skorba, Red Skorba and finally Zebbug, signalling the
start of the Temple Period and an increasingly distinc-
tive island culture. In this last phase, the use of rock-cut
tombs, containing collective burials and distinctive
pottery defined the island culture (Malone et al. 1995).
Subsequent cultural phases (the Temple Period)
witnessed an unprecedented development in Maltese
society, culminating in the Tarxien phase between 2800
and 2400 sc (Volume 2, Chapter 2). During the Tarxien
phase, collective burial in the elaborate Circle cave
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Figure 11.1. Reconstruction of the Circle (Malone et al. 2009d).
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complex on Gozo (Fig. 11.1) and at the Hal Saflieni
Hypogeum in Malta represent exceptional mortuary
sites. The Circle excavations unearthed the individuals
analysed for this study in the early 1990s (Malone et
al. 2009d) and are the subject of additional study in
this volume. The ancient DNA work we report here
was undertaken in collaboration with the FRAGSUS
Project (2013-2018) as part of a programme of envi-
ronmental and archaeological research, including
an extensive re-assessment of the Circle, applying
additional radiocarbon dating and stable isotope
studies. The overall aim of this research has been to
understand better the cultural, economic and envi-
ronmental dynamics of prehistoric Malta (Malone et
al. 2019; Ariano et al. 2022).

11.2. Research questions

Since ancient times the Mediterranean Sea has repre-
sented one of the most important routes for migration
in southern Europe. For example, during the late
Neolithic period there is proof of both a cultural and
a direct genetic connection between Portuguese and
Greek Neolithic populations (Hofmanova et al. 2016).
Despite this evidence, the prehistoric population his-
tory of South Europe remains under-explored in terms
of genetic studies. In contrast, most aDNA publications
have focused on the history of Central and Northern
European populations, with little attention paid to
southern Europe. The reason for this absence is because
of the particularly warm climate conditions that tend to
accelerate the degradation process of aDNA samples.
Importantly, the Maltese work we are reporting here
is the genetic analysis of one of the most southerly
archipelagos of the Mediterranean. Specifically, we
obtained uniparental genetic data (mitochrondrial
DNA and Y-chromosome haplotypes) from 3 ancient
individuals that lived in Malta during the transition
between the Neolithic and Bronze Age periods. Thanks
to this data we addressed the question of whether the
Maltese were genetically more similar to Neolithic or
to Bronze Age populations in Eurasia.

11.3. Methods

11.3.1. aDNA data collection and mitochondrial analysis

For this project we used data submitted by Ariano et
al. (2022) from 3 petrous bones from the Circle. Reads
obtained for each sample were aligned to the human
reference genome (hg19/GRCh37). Both private and
Haplogroup defining mutations were taken from the
software Haplofind (Vianello et al. 2013) output. For
each individual, these mutations were then used to
measure the number of mismatches with the consensus
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fasta sequence. The contamination rate was calculated
as the ratio of the number of mismatches over the total
count of positions in the consensus sequence. When
the mismatches included deaminated bases, these
were counted as an upper limit value of contamina-
tion. Fastq files were aligned to the human Revised
Cambridge Reference Sequence, (rCRS, NC_012920.1)
using the tool mpileup from the software samtools (Li
et al. 2009). Only SNP calls with a base quality above
30 (parameter -Q30) were then retained for further
analyses. The genome coverage of each sample was
calculated using the tool qualimap (Okonechnikov et
al. 2016). A consensus mitochondrial Fasta sequence
was first obtained for each sample using bcftools
software (Li et al. 2011) (parameter -c) and then given
to the software Haplofind (Vianello et al. 2013) for
the haplogroup assignment (Table 11.2). From this
analysis, we considered as valid only the haplogroups
that were at the most terminal part of a branch and
had an assignment score of at least 0.9 and where
the assignment did not derive from a transition SNP.

11.3.2. Contamination

There are two common ways of checking for sample
contamination in ancient DNA samples; the first
method consists of checking for the presence of molec-
ular damage at the 5" and 3" end of aligned reads. The
second method is used also in modern DNA analyses
and involves checking for the haploid state of the
mitochondrial and X-chromosome DNA in male
individuals. Given that all our samples were already
treated for postmortem damages, we concentrated upon
this last method for our contamination analyses.

11.3.3. Y-chromosome haplogroup determination
Samples that were identified as male were evaluated
for Y-chromosome haplogroup lineage. This task was
executed using the software Yleaf v2 (Ralf et al. 2018)
and the ISOGG (International Society of Genetic Gene-
alogy) 2019 database as reference (https://isogg.org/
tree/ISOGG_YDNA_SNP_Index.html). SNPs annotated
with the ‘~" label were excluded from this analysis
(Table 11.3).

11.3.4. Collection of publicly available data

To contextualize our haplogroup results with other
published ancient samples, we downloaded a well
curated dataset of ancient DNA metadata from AmtDB
(Ehler et al. 2018). We then used this resource to
compare the geographical distribution of all sample
haplogroups (both mitochondrial and Y-chromosome),
focusing in particular on Neolithic, and Bronze Age
periods. The samples were finally filtered for latitude
and longitude thus restricting our analysis to Eurasia.



aDNA: an investigation of uniparental genetic heritage in Neolithic Malta

11.4. Results

11.4.1. Mitochondrial contamination and history

A common method for estimating DNA contamination
of a sample is to check the rate of heterozygous sites
present in the mitochondrial DNA. The contamination
percentages of our high coverage samples, not consid-
ering sites that can derive from transition, range from
values of 0.3% to 0.78% (Table 11.1). These values can
be considered as acceptable for a no-contamination
hypothesis. Once assured about the quality of our
samples, we used the software Haplofind to investi-
gate mitochondrial haplogroups, with the following
results (Table 11.2):

. MLTS5 belongs to the haplogroup Kla which is
a subgroup of the major branch K. This branch
has already been described in individuals that
come from Anatolia during the Pottery and
pre-Pottery Neolithic period (Mathieson et al.
2015).

o The individual MLT6 belongs to the hap-
logroup V which, although low in frequency,
has been found in populations from central
Europe associated with LBK, Unétice and
Pitted ware culture, and from Neolithic pop-
ulations in Portugal (Haak et al. 2015).

Table 11.1. Results from the contamination analysis. No sample shows
significant traces of contamination, both excluding and including
Transition sites (MD).

Sample | Mean Site Site contamination
ID coverage | contamination % | no-MD %

MLT5 128.26 1.422 0.533

MLT6 106.8 1.548 0.787

MLT9 184.87 0.563 0.340

. MLT9 belongs to the haplogroup H4al, which
is a derived branch of haplogroup H. This
major group evolved first in the Near East
during the Neolithic period and afterward
spread into western Europe (Torroni et al.
1998). It appears in fact to be frequent in France
during Middle Neolithic period and Iberia
during the Epi-Cardial Neolithic period.

By inspecting the distribution of ancient haplogroups,
it appears that the Maltese belonged to mitochondrial
branches that were particularly widespread during the
Neolithic period. Interestingly, samples that matched
the Maltese haplogroups during the Bronze Age period
(details in Fig. 11.2) tended to come from central Europe
and the Iberian Peninsula and belonged to the Bell
Beaker culture.

11.4.2. Y-chromosome contamination and lineages

The results from Y chromosome screening indicate
that two of our samples (MLT5 and MLT9) were
male. We then used SNP information from the ISOGG
database to define haplogroups and we found that
the two individuals each belonged to one of two
common European Neolithic haplogroup branches.
MLTS5 belongs to haplogroup H2. This haplogroup is
rarely found in modern European populations and its
earliest evidence dates back to a pre—pottery sample

Table 11.2. Haplogroup assignment from Haplofind. The assignment
score gives a probability of a sequence to be part of an haplogroup. The
Haploscore gives an assignment score taking into account the previous
major haplogroup from the same branch.

Sample | Mitochondrial | Haplo- | Haplo- | Assignment
ID coverage group score score

MLT5 128.26 Kla 0.8 0.96

MLT6 106.8 \% 1 0.98

MLT9 184.87 H4al 1 0.99

Table 11.3. Sex assignment for each sample. When a sample did not reach a sufficient confidence interval it is indicated as ‘Not Assigned’. For male
individuals also the Haplogroup is assigned using the ISOGG database as reference.

Sample ID Only ChrY Ratio ChrY/ChrY+ChrX SE 95% CI Sex assignment Haplogroup
MLT5 208312 0.1162 0.0002 0.115-0.116 Male H2

MLT6 43469 0.0178 0.0001 0.017-0.018 Not assigned -

MLT9 177879 0.1224 0.0003 0.121-0.122 Male G2a2ala3

Table 11.4. Values associated with contamination level using the X
chromosome in male individuals.

Sample ID | Contamination % | SE P-value
MLT5 0.6 0.0014 6.789%-11
MLT9 1.1 0.0017 1.128e-08
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in the Levant between 7300-6750 Bc (Lazaridis et al.
2016). In more recent times this haplogroup was found
in an Anatolian farmer and a European Neolithic
sample belonging to the Starcevo culture. MLT9 has
the haplogroup G2a2ala3, one of the subclades of the
major branch G commonly present in Europe during
the Neolithic period (Broushaki et al. 2016). From
examination of the incidence these haplogroups in
ancient Eurasia, their prevalence during the Neolithic
period compared with later times is clear (details
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in Fig. 11.3). There is a trend for matches to follow
a more southern distribution. In the post-Neolithic
comparison, only two H2 matches were found, in an
Early Bronze Age sample from Bulgaria. Haplogroup
G2a2ala3 was interestingly found in 3 samples from
Neolithic-Copper Age in Spain and Portugal. Other
close subclades are common among Early European
farmers and rarely feature in the Bronze period sample
where they are mostly replaced by haplogroups Rla
and R1b (Haak et al. 2015).
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Figure 11.2. Distribution
of ancient mitochondrial
haplogroups in Eurasia. Each
point is a sample with the shape
Haplogroup .
representing the haplogroup to
H4at L
Kia which it belongs. A red colour
: gher indicates a match with one

of the Maltese haplogroups
encountered in this work,
dark grey points show the
geographical distribution of
unmatched samples. Panel A:
distribution of haplogroups
during the Neolithic. Panel B:
distribution of haplogroups in
Bronze and Iron Age samples.
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11.5. Discussion

Mitochondrial DNA and Y-chromosome sequences
from Neolithic Maltese individuals from the Temple
Period (3rd millennium cal. 8c) were analysed. Y chro-
mosome haplogroup information showed that MLT5
and MLT9 are both part of Neolithic haplogroups
common during the Neolithic period. Interestingly
the MLT9 haplogroup was also found in samples from
Copper Age Iberia pointing to a possible connection
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with the Cardial culture. These haplogroups almost
disappeared during the Bronze Age and Iron Age
periods with the only three matches found in Bronze
Age individuals from Eastern Europe and Central
Asia. Mitochondrial haplogroups results mirrored
these findings with samples that matched the Maltese
mostly as Neolithic farmers and Bell Beaker samples
from Western Europe. Both these results point to a
Western European Neolithic or Bell Beaker ancestry
of our ancient Maltese and we believe further analysis
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Figure 11.3. Distribution

of ancient Y haplogroups in
Eurasia. Each point is a sample
with the shape representing
haplogroup. A red symbol
indicates a match with one

of the Maltese haplogroups
encountered in this work. Panel
A: distribution of haplogroups
during Neolithic. Panel B:

40°E distribution of haplogroups in
Bronze Age samples.
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of autosomal markers will clarify and refine estimates
of their ancestry.

11.6. Conclusion

The populations of the Maltese islands, located in the
south of the Mediterranean Sea, were shaped by a
succession of different cultures during the Neolithic
period. The first group settled on the islands just after
6000 Bc, probably as an Early Neolithic population.
After an initial oscillation between growth and decline
(see Volume 1, Chapter 2) an apogee of culture and
population density was reached during Temple
Period, especially in the Tarxien phase between c.
2800 and 2400 Bc, which saw the construction of
unparalleled sophisticated megalithic structures.
Then this culture seemingly collapsed, and a number
of questions have vexed scholars of early Malta ever
sense: who were these ancient inhabits of Malta,
and which ancient population did they resemble the
most? To answer these questions, we offer here a first
assessment of Maltese ancient DNA data using three
individuals that lived during the Tarxien phase of
the Temple Period.

11.6.1. The Neolithic routes

The culture of Neolithic farming spread from north-
west Anatolia into western Europe following two main
routes. One route was associated with the Linearband-
keramik culture (LBK) and followed the Danube valley
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and spread northwest towards northern Europe. The
other route was associated with Impressa-Cardial pot-
tery culture and followed a westward Mediterranean
route reaching the Atlantic in France and Iberia. Malta’s
early settlers were likely part of this latter route with
their uniparental markers resembling other southern
European Neolithic samples most strongly.

11.6.2. The eastern influence

By the 2nd millennium Bc, the Bronze Age period
populations from the steppe migrated from eastern to
western Europe, displacing preceding local cultures
(Olalde et al. 2018). Exotic pottery coming from eastern
Europe, even before the Bronze Age period, could
suggest a connection between the Maltese and other
populations (for example, Thermi, Bell Beakers and the
potential Balkan Cetina style). No genetic evidence in
our samples implies contact with eastern populations.

11.7. Future perspectives

The field of ancient DNA study is in continuous devel-
opment, especially as the financial cost of sequencing
analysis reduces. Although haploid lineage markers
can give hints about ancestry, using autosomal mark-
ers will help us to answer more important questions
about migration and admixture. Therefore, our first
next step will be to deepen our investigations by using
methods to detect admixture, kinship and population
structure from autosomal markers.



Temple people

The ERC-funded FRAGSUS Project (Fragility and sustainability in small island environments: adaptation, culture
change and collapse in prehistory, 2013-18) led by Caroline Malone has focused on the unique Temple Culture
of Neolithic Malta and its antecedents. This third volume builds on the achievements of Mortuary customs
in prehistoric Malta, published by the McDonald Institute in 2009. It seeks to answer many questions posed,
but left unanswered, of the more than 200,000 fragments of mainly commingled human remains from
the Xaghra Brochtorff Circle on Gozo. The focus is on the interpretation of a substantial, representative
subsample of the assemblage, exploring dentition, disease, diet and lifestyle, together with detailed
understanding of chronology and the affinity of the ancient population associated with the “Temple
Culture’ of prehistoric Malta. The first studies of genetic profiling of this population, as well as the results
of intra-site GIS and visualization, taphonomy, health and mobility, offer important insights into this
complex mortuary site and its ritual.

Remarkable evidence on the bioanthropology of care practised by these populations, together with
a relatively low level of interpersonal violence, and examples of longevity, reveal new aspects about the
Neolithic Maltese. Detailed case studies employing computerized tomography describe disease such as
=scurvy and explore dietary issues, whilst physical activity and body size have been assessed through
biomechanical analysis, supported by taphonomic study, isotopic analyses, a review of mortuary practices
during prehistory and a robust new chronology. The results form a rich contextualized body of material
that advances understanding of cultural change within the context of small island insularity, and provides
biological comparisons for the graphic figurative art of early Malta. These data and the original assemblage
are conserved in the National Museum of Archaeology in Valletta as a resource for future study.
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