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Preface

The Austrian geologist Eduard Suess (1831–1914) considered the Tethys Ocean as connecting
eastern and southern Asia with the Middle East and Europe through the Himalayas. It persisted
from mid-Permian and vanished in the Paleocene and was an epicontinental sea, transgressed
and regressed frequently, covering northern India to southern Siberia, from the present Pacific
coastal area to Italy. At least since the earliest Mesozoic, the Tethys and its shallow marine
margins occupied dominant surfaces of the Earth. Their evolution implies major events in the
history of our planet as the Tethys represented, mainly, one of the most important components
of the global climatic system. Through times, organisms adapted to resistant or precarious
ecosystems and their diversity are preserved within various sedimentary rocks now incorpo-
rated into mountain ranges issued from the Tethys. Paleontological and sedimentological
studies supporting paleogeographic and paleoclimatic reconstructions are continuously evi-
dencing various key events of the Tethys and Earth history. Paleobiogeographic distributions,
determined by multiple geographically disparate samples spanning their time range, allow
precise bio-stratigraphy and long-distance interregional correlations. Considerations of various
sedimentary facies analyses and depositional environment reconstructions are required for
paleogeographic interpretations and cross-checking interactions between the paleoenvironment
components and possible mitigating discrepancies. Much of the evidence for the Tethys history
of environmental change has been derived from detailed geological observations across North
Africa and the Middle East, across Europe, and central and eastern Asia. Still, more findings can
be gleaned from drilling into the sedimentary archives beneath the present day oceans.

This proceedings volume is based on the best papers accepted for presentation during the
1st Springer Conference of the Arabian Journal of Geosciences (CAJG-1), Tunisia 2018. The
book offers new paleontological, biostratigraphic, and sedimentological studies by experi-
enced researchers mainly from research institutes in the Mediterranean and Middle East
region. Main topics include: palaeontology, biostratigraphy, sedimentology, paleoclimatology,
and geomorphology. This volume gives new insights into paleobiodiversity and major bio-
logical tools for biostratigraphy, patterns, mechanisms, and processes of Meso-Cenozoic
sedimentation in the Mediterranean and Middle East. Included are case studies which par-
ticularly highlight the major controlling factors of Tethyan biosphere-geosphere interactions as
inferred from the Mediterranean and Middle East regions.

Amilcar, Tunisia Mabrouk Boughdiri
Zaragoza, Spain Beatriz Bádenas
Lawrence, USA Paul Selden
Grenoble, France Etienne Jaillard
Heidelberg, Germany Peter Bengtson
Brest, France Bruno R. C. Granier
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About the 1st Springer Conference of the Arabian
Journal of Geosciences (CAJG-1), Tunisia 2018

The Arabian Journal of Geosciences (AJG) is a Springer journal publishing original articles on
the entire range of Earth sciences in partnership with the Saudi Society for Geosciences. The
journal focuses on, but not limited to, research themes which have regional significance to the
Middle East, the Euro-Mediterranean, Africa, and Asia. The journal receives on average 2000
submissions a year and accepts around 500 papers for publication in its 24 annual issues
(acceptance rate 25%). It enjoys the participation of an editorial team of 100 international
associate editors who generously help in evaluating and selecting the best papers.

In 2008, Prof. Abdullah Al-Amri, in close partnership with Springer, founded the Arabian
Journal of Geosciences (AJGS). In this year, the journal celebrates its tenth anniversary. On
this occasion and to mark this event, the Founder and Editor-in-Chief of the AJGS Prof.
Al-Amri organized in close collaboration with Springer the 1st Conference of the Arabian
Journal of Geosciences (1st CAJG) in Hammamet, Tunisia, from November 12 to 15, 2018
(www.cajg.org).
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The conference was an occasion to endorse the journal’s long-held reputation for bringing
together leading authors from the Middle East, the Euro-Mediterranean, Africa, and Asia who
work in the wide-ranging fields of Earth sciences. The conference covered all cross-cutting
themes of Geosciences and focused principally on the following ten tracks:

• Track 1. Climate, paleoclimate and paleoenvironmental changes
• Track 2. Geoinformatics, remote sensing, geodesy
• Track 3. Geoenvironmental engineering, geomechanics and geotechnics, geohazards
• Track 4. Geography, geoecology, geoarcheology, geotourism
• Track 5. Geophysics, seismology
• Track 6. Hydrology, hydrogeology, hydrochemistry
• Track 7. Mineralogy, geochemistry, petrology and volcanology
• Track 8. Petroleum engineering and petroleum geochemistry
• Track 9. Sedimentology, stratigraphy, palaeontology, geomorphology, pedology
• Track 10. Structural/petroleum/mining geology, geodynamics, marine geology

The dynamic four-day conference provided more than 450 attendees with opportunities to
share their latest unpublished findings and learn the newest geoscience studies. The event also
allowed attendees to meet and discuss with the journal’s editors and reviewers.

More than 950 short contributing papers to the conference were submitted by authors from
more than 70 countries. After a pre-conference peer review process by more than 500
reviewers, 700 papers were accepted. These papers were published as chapters in the
conference proceedings by Springer.

The conference proceedings consist of ten edited volumes, each edited by the following
group of Arabian Journal of Geosciences (AJGS) editors and other guest editors:

Volume 1. Patterns and Mechanisms of Climate, Paleoclimate, and Paleoenvironmental
Changes from Low-Latitude Regions

Zhihua Zhang (AJGS Editor): Beijing Normal University, Beijing, China
NabilKhélifi (AJGSEditor): Earth SciencesEditorial Department, Springer,Heidelberg,Germany
Abdelkader Mezghani (Guest Editor): Norwegian Meteorological Institute, Norway
Essam Heggy (Guest Editor): University of Southern California and Jet Propulsion Labora-
tory, Caltech, USA

Volume 2. Advances in Remote Sensing and Geo Informatics Applications

Hesham M. El-Askary (Guest Editor): Schmid College of Science and Technology at Chap-
man University, USA
Saro Lee (AJGS Editor): Korea Institute of Geoscience and Mineral Resources, Daejeon,
South Korea
Essam Heggy (Guest Editor): University of Southern California and Jet Propulsion Labora-
tory, Caltech, USA
Biswajeet Pradhan (AJGS Editor): University of Technology Sydney, Sydney, Australia

Volume 3. Recent Advances in Geo-Environmental Engineering, Geomechanics and
Geotechnics, and Geohazards

Amjad Kallel (AJGS Editor): ENIS, University of Sfax, Tunisia
Zeynal Abiddin Erguler (AJGS Editor): Dumlupinar University, Kutahya, Turkey
Zhen-Dong Cui (AJGS Editor): China University of Mining and Technology, Xuzhou,
Jiangsu, China
Ali Karrech (AJGS Editor): The University of Western Australia, Australia
Murat Karakus (AJGS Editor): University of Adelaide, Australia

x About the 1st Springer Conference of the Arabian Journal of Geosciences (CAJG-1), Tunisia 2018



Pinnaduwa Kulatilake (AJGS Editor): Department of Materials Science and Engineering, The
University of Arizona, USA
Sanjay Kumar Shukla (AJGS Editor): School of Engineering, Edith Cowan University, Perth,
Australia

Volume 4. Exploring the Nexus of Geoecology, Geography, Geoarcheology and
Geotourism: Advances and Applications for Sustainable Development in Environmental
Sciences and Agroforestry Research

Haroun Chenchouni (AJGS Editor): University of Tebessa, Algeria
Ezzoura Errami (Guest Editor): Chouaïb Doukkali University, El Jadida, Morocco
Fernando Rocha (Guest Editor): University of Aveiro, Portugal
Luisa Sabato (AJGS Editor): Università degli Studi di Bari “Aldo Moro”, Bari, Italy

Volume 5. On Significant Applications of Geophysical Methods

Narasimman Sundararajan (AJGS Editor): Sultan Qaboos University, Muscat, Oman
Mehdi Eshagh (AJGS Editor): University West, Trollhättan, Sweden
Hakim Saibi (AJGS Editor): United Arab Emirates University, Al-Ain, Abu Dhabi, UAE
Mustapha Meghraoui (AJGS Editor): Université de Strasbourg, Strasbourg, France
Mansour Al-Garni (AJGS Editor): King Abdulaziz University, Jeddah, Saudi Arabia
Bernard Giroux (AJGS Editor): Centre Eau Terre Environnement, Québec, Canada

Volume 6. Advances in Sustainable and Environmental Hydrology, Hydrogeology,
Hydrochemistry and Water Resources

Helder I. Chaminé (AJGS Editor): School of Engineering (ISEP), Polytechnic of Porto,
Portugal
Maurizio Barbieri (AJGS Editor): University of Rome La Sapienza, Italy
Ozgur Kisi (AJGS Editor): Ilia State University, Tbilisi, Georgia
Mingjie Chen (AJGS Editor): Sultan Qaboos University, Muscat, Oman
Broder J. Merkel (AJGS Editor): TU Bergakademie Freiberg, Freiberg, Germany

Volume 7. Petrogenesis and Exploration of the Earth’s Interior

Domenico Doronzo (AJGS Editor): Consejo Superior de Investigaciones Cientificas, Spain
Emanuela Schingaro (AJGS Editor): Università degli Studi di Bari Aldo Moro–UniBa, Italy
John S. Armstrong-Altrin (AJGS Editor): The National Autonomous University of Mexico,
Mexico
Basem Zoheir (Guest Editor): Benha University, Egypt and University of Kiel, Germany

Volume 8. Advances in Petroleum Engineering and Petroleum Geochemistry

Santanu Banerjee (AJGS Editor): Indian Institute of Technology Bombay, Mumbai, India
Reza Barati (AJGS Editor): The University of Kansas, Lawrence, KS, USA
Shirish Patil (Guest Editor): Saudi Aramco and King Fahd University of Petroleum and
Minerals, Dhahran, Saudi Arabia

Volume 9. Paleobiodiversity and Tectono-Sedimentary Records in the Mediterranean
Tethys and Related Eastern Areas

Mabrouk Boughdiri (AJGS Editor): University of Carthage, Amilcar, Tunisia
Beatriz Bádenas (AJGS Editor): University of Zaragoza, Zaragoza, Spain
Paul Selden (AJGS Editor): University of Kansas, Lawrence, KS, USA
Etienne Jaillard (Guest Editor): University of Grenoble Alpes, France
Peter Bengtson (AJGS Editor): University of Heidelberg, Heidelberg, Germany
Bruno R. C. Granier (AJGS Editor): University of Bretagne Occidentale, Brest, France
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Volume 10. The Structural Geology Contribution to the Africa-Eurasia Geology:
Basement and Reservoir Structure, Ore Mineralisation and Tectonic Modelling

Federico Rossetti (Guest Editor): Università Roma Tre, Roma, Italy
Ana Crespo Blanc (Guest Editor): University of Granada, Spain
Federica Riguzzi (Guest Editor): National Institute of Geophysics and Volcanology, Roma,
Italy
Estelle Leroux (Guest Editor): IFREMER, Unité Géosciences Marines, Plouzané, France
Kosmas Pavlopoulos (Guest Editor): Sorbonne University Abu Dhabi, Abu Dhabi, UAE
Olivier Bellier (Guest Editor): CEREGE, Aix-en-Provence, France
Vasilios Kapsimalis (Guest Editor): Institute of Oceanography, Hellenic Centre for Marine
Research, Anavyssos, Greece
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Phanerozoic Global Sea-Level Changes:
Evidences from Tunisia Illustrating
how Eduard Suess’ Concepts (Gondwana,
Tethys, Eustasy) are Still Relevant

Mohamed Soussi

Abstract
This key note is given in honor of the Austrian geologist
Eduard Suess, born in London, August 20, 1831 and died
in Vienna in April 26, 1914. It aims to illustrate, using
some key selected stratigraphic intervals from the
Tunisian geological archive, how Edward Suess’s con-
cepts are still relevant and is also planned to briefly
introduce the most important features of the Geology of
Tunisia for the guests of the CAJG Conference, Novem-
ber 2018)

This key note is given in honor of the Austrian geologist
Eduard Suess, born in London, August 20, 1831 and died in
Vienna in April 26, 1914. It aims to illustrate, using some
key selected stratigraphic intervals from the Tunisian geo-
logical archive, how Edward Suess’s concepts are still
relevant and is also planned to briefly introduce the most
important features of the Geology of Tunisia for the guests
of the CAJG Conference, November 2018). Some of these
features are in relation with the Gondwanan super continent
development and fragmentation while other are connected to
the Tethyan Ocean developed between the Gondwana to the
south and Eurasia to the north during the Mesozoic before
the onset of its closure during the Cenozoic.

Indeed, it will be shown progressively during the pre-
sentation that the major events that accompanied the history
of the Geology of Tunisia fit perfectly the line of thoughts
that Eduard Suess had at the end of the nineteenth century

especially about the role played by sea level fluctuations in
the build of the stratigraphic archive. This conference also
brings additional arguments to his theory which continues to
impact our kind of reasoning, even if this conveys new
modern terms created to explain more the process control-
ling the global Earth’s dynamics especially the global plate
tectonics and the eustatic movement theories. Among the
concepts and ideas, proposed for the first time by this
imminent “geoscientist”, based on his exploration and geo-
logical investigations of distant regions of the world, some
are retained for the purpose of our conference:

(1) The hypothesis of the existence, 500 million years ago,
of an ancient supercontinent named Gondwana or
Gondwanaland (Eduard Suess 1885). This “megacon-
tinent” eventually split into several continents which are
Africa, South America, Australia, Antarctica, the Indian
subcontinent and the Arabian Peninsula.

(2) The hypothesis of the existence of an inland sea des-
ignated the “Tethys” (with reference to the Greek
Goddess of the Sea) situated between Gondwana to the
South and Laurasia to the North (Eduard Suess 1893).

(3) the creation of the term Eustasy, (Edward Suess, in
1988, translated and published in English in 1906) to
describe the rises and falls of sea level (eustatic
movements) as a major factors controlling the devel-
opment of transgressive and regressive events corre-
latable worldwide.

The above three concepts among other important ideas,
mainly related to tectonics (genesis of the Alps and the
introduction of the concept of the east African rift fracture in
1881, etc.…) have been detailed in his famous and monu-
mental, three volume treaty entitled “The Face of the Earth”
(1885–1909) just before Wegener’s Continental drift theory
presented in 1912 and also the establishment of the theory of
plate tectonic in the 1960s which greatly changed the line of
thinking of geologists about the dynamic evolution of the
Planet.
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