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Foreword

With a population of over 470,000 people in 2017 and an area of 316 km2, Malta is the most
densely populated country in the European Union and yet has a wide variety of landscapes,
which makes the country a fascinating natural laboratory for the geographer and environment
specialist. Indeed, one of the strong themes in both the landscape history of the islands and the
contemporary study of its landforms is the impact people have made over millennia and are
making on the natural environment some, but by no means all of it, being deleterious. Human
impact is heightened by seasonal flows of tourists, with the islands hosting 2.3 million in 2017,
a number which has doubled since 2009.

Malta is an archipelago of three main islands and a number of islets located in the central
Mediterranean. Formed predominantly of limestone, it has been worked into its distinctive
landscapes by a combination of physical processes. These include tectonic, karstic, marine and
subaerial processes, with the latter influenced by high summer temperatures with pronounced
drought conditions, cooler climatic episodes punctuated by periods of intense rainfall and
flooding. As a result, coastal features of the islands include a number of landforms, with
landslides and other erosional systems being conspicuous. Often generated under conditions of
intense rainfall and exploiting underlying features of the sedimentary geology, landslides
create distinctive landscapes and present a hazard threat to people and their activities. As far as
marine environments are concerned, the Maltese Islands have a rich variety of coastal land-
scapes which include inter alia: high cliffs; rias; boulder beaches; coastal wetlands; coastal
karst; sandy beaches and shore platforms, landscapes that have been shaped by a variety of
marine processes and which include storms and possible tsunamis generated by distant
earthquakes. Contemporary processes of economic development, many of which relate both to
marine servicing industries in the harbours and to tourism in all areas, are also concentrated at
the coast and are major forcing factors of human-induced landscape change.

This volume represents a considerable academic achievement on the part of its editors, and
they are fully justified in taking considerable pride in the achievements of their writing team in
producing a valuable addition to the international series on World Geomorphological Land-
scapes. As external reviewer of this volume, I have read and commented on every chapter and
have been impressed, not just by how many individual scholars have been involved in pro-
ducing high-level contributions, but also by the quality of the research upon which the
chapters are based. Much of the writing and all of the editing has been expertly handled by the
academic staff of the Department of Geography at the University of Malta. Alumni from this
department, many of whom have been awarded Masters and Ph.D. degrees by research, have
also contributed chapters. In contrast to many other volumes in the series, the Landscapes and
Landforms of the Maltese Islands has its origin within a department of just four full-time
academic staff, but which has clearly established itself a leading centre for the study of
Mediterranean geomorphology.

Maltese landscapes and landforms are explored in twenty-nine chapters divided into three
parts. The first part, entitled Background, deals with: the geographical context; central
Mediterranean tectonics; the evolution of the sedimentary geology and key geomorphological
features. The bulk of the volume comprises twenty-two local case studies, which explore and
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critically review a wide array of detailed investigations encompassing: ria coastal landforms
and their fortified imprints; landforms of the Neolithic; Malta’s submerged landscapes; cave
dwellers and their impacts; rural terraced terrains; sinkholes and solutions subsidence;
palaeosoils; landslides; freshwater rock pools; the sandy cove of Xatt l-Aħmar; an intriguing
study of Filfla islet and the impact of aerial bombing and naval bombardment on its mor-
phology; a detailed study of an extreme wave-generated boulder beach at Xgħajra coast; the
Il-Majjistral Nature Park and saline marshlands and coastal wetlands. An interesting discus-
sion on the collapse of the world-famous sea arch, the Azure Window, on Gozo and its effect
on health and well-being is followed by chapters on: sea caves and coastal karst; shingle
beaches; threats to beach environments; shore platforms; tsunamigenic landscapes and the
geomorphological impacts of ancient cart-ruts. The book concludes with a comprehensive
review of landscape diversity and protection polices and a fine conclusion on the important
theme of sustainability.

It is a pleasure to have been invited to write this foreword, and I have no hesitation in
commending Landscapes and Landforms of the Maltese Islands without reservation to a wide
audience. This should not only include academic readers, but also others who like me have
been awestruck by the beauty and uniqueness of Maltese landscapes.

Liverpool, UK Prof. David K. Chester

viii Foreword



Series Editor’s Preface

Landforms and landscapes vary enormously across the Earth, from high mountains to endless
plains. At a smaller scale, nature often surprises us creating shapes which look improbable.
Many physical landscapes are so immensely beautiful that they received the highest possible
recognition—they hold the status of World Heritage Sites. Apart from often being immensely
scenic, landscapes tell stories which not uncommonly can be traced back in time for tens of
millions of years and include unique geological events such as meteorite impacts. In addition,
many landscapes owe their appearance and harmony not solely to the natural forces. For
centuries, and even millennia, they have been shaped by humans who have modified hill-
slopes, river courses, and coastlines, and erected structures which often blend with the natural
landforms to form inseparable entities.

These landscapes are studied by Geomorphology—‘the Science of Scenery’—a part of
Earth Sciences that focuses on landforms, their assemblages, surface and subsurface processes
that moulded them in the past and that change them today. Shapes of landforms and regu-
larities of their spatial distribution, their origin, evolution and ages are the subject of research.
Geomorphology is also a science of considerable practical importance since many geomorphic
processes occur so suddenly and unexpectedly, and with such a force, that they pose signif-
icant hazards to human populations and not uncommonly result in considerable damage or
even casualties.

To show the importance of geomorphology in understanding the landscape, and to present
the beauty and diversity of the geomorphological sceneries across the world, we have laun-
ched a book series World Geomorphological Landscapes. It aims to be a scientific library of
monographs that present and explain physical landscapes, focusing on both representative and
uniquely spectacular examples. Each book will contain details on geomorphology of a par-
ticular country or a geographically coherent region. This volume presents the geomorphology
of Malta—a European country in the heart of the Mediterranean realm. Malta, comprising an
archipelago of 316 km2 in total, may seem too small to afford a separate volume in the series.
The authors of the book show us, however, that such a view would not do justice to the
geomorphic landscape of Malta which represents striking diversity, especially along the
coastline. Malta is a textbook of rock coast geomorphology and structural relief of limestone
plateaus, but many other facets of the islands are revealed here, including spectacular
geoarchaeology associated with megalithic temples. In fact, the multiple interrelationships
between geomorphology and humans can be hardly better displayed than in Malta.

The World Geomorphological Landscapes series is produced under the scientific patronage
of the International Association of Geomorphologists (IAG)—a society that brings together
geomorphologists from all around the world. The IAG was established in 1989 and is an
independent scientific association affiliated with the International Geographical Union
(IGU) and the International Union of Geological Sciences (IUGS). Among its main aims are to
promote geomorphology and to foster dissemination of geomorphological knowledge. I be-
lieve that this lavishly illustrated series, which keeps to the scientific rigour, is the most
appropriate means to fulfil these aims and to serve the geoscientific community. To this end,
my great thanks go to Dr. Ritienne Gauci and Prof. John A. Schembri for adding this book to
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their busy agendas, successfully coordinating the large, multinational team of authors, and
delivering such an exciting illustrated story to read and enjoy. I also acknowledge the excellent
work of all individual authors who share their expert knowledge of Malta with the global
geomorphological community. Finally, I thank Prof. David K. Chester for accepting the role of
an external reviewer and ensuring that the final product is of the highest quality. On a more
personal note, I had twice the privilege to visit Malta, to enjoy its natural scenery and to
admire its cultural landscapes. The Maltese landslides, visited in the company of Prof. Mauro
Soldati and his research group, are an unforgettable experience. I am sure that this book,
through accessible storytelling and great images, will provide a stimulus to many geoscientists,
who have not yet seen Malta, to add the islands to their planned geomorphological itineraries.

Piotr Migoń
Series Editor
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1Introduction to Landscapes and Landforms
of the Maltese Islands

Ritienne Gauci and John A. Schembri

Lil din l-art ħelwa, l-Omm li tatna isimha,
Ħares, Mulej, kif dejjem Int ħarist:
Ftakar li lilha bil-oħla dawl libbist.

To this sweet land, the Mother whose name we bear,
Look after it, O Lord, as Thou hast always done:
Remember Thou hast dressed her with the brightest light.

Dun Karm Psaila - Malta’s National Poet, 1922.
Innu Malti (National Anthem of Malta) Verses 1–3.

Abstract
The Maltese Islands consist of an archipelago of three
main islands—Malta, Gozo and Comino—and a group of
islets. Centrally located in the Mediterranean Sea over a
surface area of 316 km2, they have long represented a
landscape reality which trascends their size and encom-
pass the evolving dynamics of the Mediterranean region
in terms of its geology, geomorphology and long history
of human interactions with the physical environment. The
small geographical setting of the Maltese Islands helped
to closely connect these landscapes with Maltese society
and, as exemplified in the islands' literary and carto-
graphic heritage, landforms acted as important backdrops
of Maltese cultural identity. The chapter highlights how
this volume is the result of a strong collaborative spirit
between local and foreign researchers, nurtured for
decades within the Department of Geography of the
Faculty of Arts at the University of Malta.

Keyword
Island Geomorphology � Islandscape � Geography �
Maltese Islands � Mediterranean

1.1 Introduction

The study of geomorphology, geography and islands enjoy,
on their own terms, a wide fora of international recognition.
This volume represents a unifying account of these three
fields of study, weaved together in what we trust is a
coherent compilation of scholarly contributions about the
geomorphological landscapes of the Maltese Islands.1

Island geomorphology is best understood when the study
of landscape realities which govern such small territories
extends beyond their land borders and geographic size. The
conventional notion of islands being remote and isolated
cannot be further away from the truth for the Maltese
Islands. These islands have nurtured their own insular
identity, expressed in their cultural milieu, ecological refugia
and linguistic characteristics; but the evolution of both their
landforms and the long history of human interactions with
the physical landscape bears witness to a wide and deeply
connected journey, carried out in tandem with the story of
the Mediterranean region.

R. Gauci (&) � J. A. Schembri
Department of Geography, University of Malta, Tal-Qroqq,
Msida, MSD 2080, Malta
e-mail: ritienne.gauci@um.edu.mt

J. A. Schembri
e-mail: john.a.schembri@um.edu.mt

1The Maltese Islands is an archipelago of three main islands, MALTA,
GOZO and COMINO, and a number of islets. The name of the country
is MALTA. In this volume, in order to maintain a clear distinction, the
terms ‘Maltese Islands’ and ‘Malta’ are used, respectively, to refer to
the archipelago and its largest island.
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The structure of the islands is the result of active tectonic
processes that shaped the central Mediterranean over 23
million years ago. The lithostratigraphy originates from the
marine sedimentary processes that operated in the
pre-Pleistocene waters of the Mediterranean, whereas many
of their palaeosoils were formed by highly dynamic fluvial
deposits during the Quaternary period.

1.2 Island Geomorphology, Meaningful
Landscapes

The relationship between early island settlers and their
landscapes, which dates back to early Eneolithic Age (i.e.
fourth millennium BC), was also the direct result of a
complex network of communications between the Maltese
Islands and the Mediterranean basin: mainly from Sicily and
South Italy, to the south-western Balkans, the Ionian Islands
and the Levant (Cultraro 2008). The influence of geology
and geomorphology shaped the ways in which the Neolithic
islanders inhabited the landscape and transformed their
temple culture into a meaningful space which today is rec-
ognized as being of UNESCO World Heritage status.

In many ways, an island can be considered both paradise
and prison, both heaven and hell (Baldacchino 2006). The
geomorphological landscapes of the Maltese Islands repre-
sent a similar paradox for their inhabitants: a paradox which
sways from one extreme to another as geopolitical and
socio-economic events unfold on the islands, in the
Mediterranean region and beyond. The coast with its acces-
sible harbours, bays and shore platforms was very much
feared due to piracy before the arrival of the Knights of St
John in 1530 and in the decades thereafter. With the arrival of
the Knights and the subsequent strengthening of coastal
military defence, the coast was transformed into a place of
growing socio-economic opportunities. This led to the
gradual abandonment of cavernous landscapes from the
islands’ interior, which for millenia had ensured shelter and
survival to troglodytic communities.

Beaches and shore platforms, once considered as dan-
gerous access points for invaders, are today highly
sought-after meccas for tourists. Landslides not only display
a spectacular manifestation of geomorphological processes
but also represent a geo-hazard requiring monitoring, tech-
nical scrutiny and preventive care. Deep faults running
through the islands have created contrasting topographies of
horsts, grabens and rias with breathtaking views, deep har-
bours and fertile valleys. And yet, they are also a sharp
reminder of the powerful presence of active tectonism in
central Mediterranean.

The geomophological story of the Maltese Islands is
therefore a story of many bridges, which span multiple
spatio-temporal dimensions. What started as an editorial

endeavour aimed to illustrate the geomorphological qualities
of the Maltese Islands soon grew into a showcase of the
meaningful connections between the islandscape, its land-
forms and society through the centuries.

The blending of these themes has been resonating for
centuries in traditional Maltese texts, including the first lit-
erary text ever written in the Maltese language: Il-Kantilena
by Pietru Caxaro (pre-1485).2 In his twenty-verse poem,
Caxaro fused the islands’ semitic-based linguistic culture
with the Latin script, to create the Maltese script. The poem
is the sad lament of a houseowner who witnessed his
property collapse by land subsidence due to unstable geo-
logical foundations made of weak clays. The poem closes
with a reflective tone on the variety of landforms, their
colourful attributes and fruit-bearing blessings:

Huakit by mirammiti Nizlit hi li sisen
Mectatilix li mihallimin ma kitatili li gebel
fen tumayt insib il gebel sib tafal morchi
Huakit thi mirammiti lili zimen nibni
Huec ucakit hi mirammiti vargia ibnie
biddilihe inte il miken illi yeutihe
Min ibidill il miken ibidil i vintura
haliex liradi 'al col xibir sura
hemme ard bayad v hemme ard seude et hamyra
Hactar min hedann heme tred mine tamara.

It (she) fell, my building, its foundations collapsed
It was not the builders’ fault, but the rock gave way
Where I had hoped to find rock, I found loose clay
It (she) fell, my edifice, (that) which I had been building for so
long,
And so, my edifice subsided, and I shall have to build it up
again,
change the site that caused its downfall
Who changes his place, changes his luck!
for each (piece of land) has its own shape (features)
there is white land and there is black land, and red
But above all, (what) you want from it is [to bear] fruit.

Il-Kantilena, Pietru Caxaro, pre-1485, Verses 11-20.

1.3 An Overview of this Volume

Following an introduction, Landscapes and Landforms of
the Maltese Islands is divided into three main parts. Part I
provides the background to the main geomorphological
aspects responsible for the physical and geographic
development of the Maltese Islands. Part II presents a
selection of 22 contributions which describe the diverse
geomorphological landscape of the islands. The location of
the themes discussed in each contribution is illustrated in
Fig. 1.1. It is worth noting how the small size of the islands

2The poem was discovered by Prof. Godfrey Wettinger and Patri Mikiel
Fsadni in 1966. The original document can be viewed at the Notarial
Archives in Valletta.
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favoured the exploration of specific themes in more than one
site across the archipelago. Such themes included palaeo-
soils, sinkholes, cart ruts, saline marshlands, freshwater rock
pools and archaeological landscapes. This explains why
some chapter numbers appear repetitively across the Maltese
Islands in Fig. 1.1. Part III closes the volume with two
important (and inter-linked) themes which determine the
future of our landscapes and landforms: the regulatory
framework and the concept of sustainability.

Some of the themes penned in this volume have never
been researched before and reflect a dynamic and emerging
community of researchers who are responding to new
opportunities in island geomorphology research. In March
2017, research resilience for this volume was further put to
test when the Maltese Islands experienced the sudden loss of
one of their most iconic landforms: the Azure Window in
Gozo. The intense societal response to such a loss reaffirmed
the strong significance that landforms continue to project on
to Maltese society. It encouraged our resolve to build further
on this theme, with an additional contribution about the loss
of the Azure Window which is to be found in this volume.

The volume was produced through an international col-
laborative set-up of 46 contributors, led by the Department
of Geography of the Faculty of Arts at the University of
Malta. The Department owes its origins to a multidisci-
plinary programme entitled Contemporary Mediterranean
Studies, in which geography was introduced within the
Mediterranean Institute and subsequently within the Faculty
of Arts. The study of geography evolved into a fully fledged
undergraduate and postgraduate degree programme which
maintained contacts with foreign departments through
research and publications, the Erasmus Student and Staff
Exchange programme, and cooperation in joint field studies.
To date, about 500 geography graduates are contributing
to the environmental, socio-economic and cultural
development of Malta, a number of whom continued their
postgraduate studies in British and other European
universities.

The Department of Geography has also been actively
contributing in the International Association of Geomor-
phologists (IAG) as national scientific representative for the
Maltese Islands. This editorial initiative, published under the

Fig. 1.1 Location of selected geomorphological landscapes, indicated by volume chapter number. Source DEM map from ERDF LIDAR data
(2012)
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patronage of the IAG, aimed to bring together numerous local
and foreign specialists, which included 22 geographers
(many with field expertise in geomorphology) but also
geologists, GIS specialists, biologists, geoscientists, archae-
ologists and environmental lawyers. Academic staff members
from another four departments and two institutes within the
University of Malta have contributed to this volume, mainly
from the Department of Classics and Archaeology, the
Department of Geosciences, the Department of Conservation
and Built Heritage, the Department of Biology, the Interna-
tional Institute of Baroque Studies and the Institute of Cli-
mate Change and Sustainable Development. We are
extremely grateful to have received the most helpful joint
contribution of the Chief Executive Officer of Environmental
Resource Authority (ERA) and the Deputy Director for
Environment and Resources within the same national agency.

Out of 46 contributors, 19 contributors hailed from four
foreign universities and two research institutes in Europe:
University of Portsmouth (UK), Liverpool Hope University
(UK), University of Modena and Reggio Emilia (Italy),
University of Trieste (Italy), the Institute of Marine
Science-CNR (Bologna) and the Research Institute for the
Geo-Hydrological Protection of National Research Council
(Padova). This multinational venture draws on the collabo-
rative efforts sustained by the Department of Geography
over many years, in order to establish an international

presence in the geographical and geomorphological research
community.

Each chapter has undergone a rigorous process of peer
review made up of experts who acted as external or inde-
pendent reviewers. Central in this review process has been
the precious contribution of David K. Chester (Liverpool
Hope University) whose experience and thorough external
review of all chapters guided the authors and substantially
enhanced the quality of the manuscripts. Thanks are also due
to internal reviewers Reuben Grima (University of Malta)
and Angus Duncan (University of Liverpool) for generously
providing their specific expertise.

We remain extremely grateful for the unwavering support
received from Piotr Migoń, Series Editor, who entrusted us
with the editorial responsibility of this volume as part of the
successful series of World Geomorphological Landscapes.
Special mention is owed to Mauro Soldati, President of the
International Association of Geomorphologists (IAG), for
his research interests in landslide geomorphology of the
Maltese Islands. The editors would like to thank Dominic
Fenech, Dean of the Faculty of Arts, and Maria Attard, HoD
Geography, for their ongoing support at the University of
Malta.

Our gratitude goes also to Candida Gerada, for her
unfailing patience shown towards us in the administration
work for our department.

Fig. 1.2 The first printed
separate map of the Maltese
Islands, produced by Jean Quintin
d’Autun. This wood-cut map was
drawn in 1533 and printed in
Lyons in 1536. Source The
National Library of Malta
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We would also like to acknowledge the kind availability
of Robert K. Doe, Springer Senior Publisher, in the early
stages of this volume preparation and the assistance provided
by Springer Book Project Coordinator, Manjula Saravanan
and Springer Book Project Manager, Madanagopal Deena-
dayalan, in the final production stages.

The final and most important merit goes to all contribu-
tors who with patient dedication and rigorous commitment
to research have made possible the production of this edited
volume. We feel truly honoured to have received the col-
laboration of such a comprehensive community of esteemed
scholars, especially on the occasion of the 250th anniversary
of the founding of the University of Malta.

1.4 Conclusion

As geographers, we wish to conclude this chapter with a
short anecdote. The earliest geographical treatise on the
Maltese Islands is credited to Jean Quintin d’Autun in 1536.
His Insulae Melitae Descriptio Ex Commentariis Rerum
Quotidianarum is the earliest surviving printed description
of the islands, which he wrote during his stay from 1530 to
1536 (Vella 1991). Well versed in cosmography and prolific
in writing, Quintin is also credited with having been the first

to draw a separate printed map of the Maltese Islands
(Fig. 1.2).

His description of the islands left a lasting influence on
writers with numerous re-editions and translations. Across a
time span of almost five centuries, we hope that this volume
will become another addition which honours the pioneering
work of Jean Quintin d’Autun.

Acknowledgements The editors would like to thank Sephora Sammut
for her help with a DEM image to complete Fig. 1.1. and the National
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