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It is our privilege to present the inaugural issue of the Medi-
terranean Geoscience Reviews, an international scientific 
journal that will gather several aspects of geology and 
physical geography related to the Mediterranean basin and 
surrounding countries (Fig. 1). Peer-reviewed, high-qual-
ity, and innovative scientific research and review articles 
from all major disciplines of geosciences such as tecton-
ics, geophysics, geochemistry, sedimentology, palaeontol-
ogy, petrology, mineralogy, volcanology, marine geology, 
natural hazards, geoarchaeology, palaeoenvironment and 
palaeoclimate studies, geological heritage, geoarchaeology, 
geomorphology, and physical geography are welcome. One 
of the purposes of the journal is to embrace all these fields 
not necessarily like an anthology, but rather in the spirit of a 
Humboldtian synthesis. It is important to present individual 
research contributions on the Mediterranean and its frame 
to international scrutiny, but we hope to do it in a context, 
where every contribution would say something about how it 
improves our understanding of general picture of Mediter-
ranean geography.

The Mediterranean domain probably constitutes one of 
the best-studied regions in the world in terms of its geogra-
phy and geology. It represents, for instance, a present-day 
geodynamic analogue for the final stages of a continent–con-
tinent collisional orogeny, where the oceanic lithosphere 
originally found between the Eurasian and African-Arabian 
plates have been subducted and partially obducted (Cavazza 
and Wezel 2003), where, however, new oceanic basins are 
being born at the same time!

The Mediterranean Sea includes its basin, which is of 
two separate origins: the western Mediterranean basins 
are young, mid-to-late Cainozoic structures; the origins 
of which are intimately related to the evolution of moun-
tain ranges framing them. On the other hand, the eastern 
Mediterranean is a remnant of the Neo-Tethys, the origin of 
which goes back to complex events between the Permian and 
the Lias, with recent claims of even Carboniferous oceanic 
crust (Granot 2016). Its evolution has led to the creation of 
the mountain ranges that surround it and the Aegean Basin, 
which resembles the basins of the western Mediterranean 
in structure and in origin. While many studies investigated 
the Cainozoic and present-day tectonic activity of the Medi-
terranean, its Mesozoic and earlier evolution is much less 
understood. The lack of the understanding of the early evo-
lution of the Mediterranean system partly explains some of 
the present debates and controversies as well as competing 
tectonic and geodynamic models.

Even though impressive amounts of works have been car-
ried out related to the tectonic evolution of the Mediterra-
nean as a whole, there are still several questions that need to 
be answered. For instance, it is important to understand the 
evolution of Mediterranean subduction zones and their influ-
ence on the mountain ranges created by them (e.g., Royden 
and Facenna 2018). The connection between mantle convec-
tion and surface deformation and the origin of topography 
are other open questions requiring more integrated pro-
grams, where geophysics, geology, and physical geography 
can be merged together in a general geodynamic picture. The 
spatio-temporal distribution and the detailed characteristics 
of earthquakes in the Mediterranean and behaviours of the 
major fault zones (such as the North Anatolian Fault) and 
kinematics and evolution of the rift systems in and around 
the eastern Mediterranean also require further studies.

The cause for the rapid rise of the orogenic plateaux, 
such as the central and eastern Anatolian Plateaux, is 
another hot topic that attracted recent interest (e.g., Schil-
dgen et al. 2012, 2014; Göğüş et al. 2017). To that end, the 
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non-isostatic component of the topography (dynamic) for 
the mountain/plateau construction in the context of man-
tle dynamics needs to be explored quantitatively. It is also 
important to explain the potential geodynamic mechanisms 
(e.g., slab break off, delamination, and plume impingement) 
that trigger uplift.

Mediterranean is also an important region where a wide 
range of magmatism and volcanism with different chemi-
cal compositions has been observed, although their melting 
conditions and the depth that they are derived from (asthe-
nospheric, lithospheric mantle) are not clearly established. 
Active volcanoes and their potential hazards also need to be 
clearly surveyed. Powerful and catastrophic Minoan-Thera 
eruption of Santorini, which is one of the largest and best-
studied eruptions that occurred in historic times, is an excel-
lent reminder of the impact of volcanoes not only on geogra-
phy but also on societies (volcanic hazards, tsunamis, etc.).

Major fluvial systems that reach the Mediterranean Sea 
and their deltas (let us remember that the “type delta” is in 
the Mediterranean!) that host numerous ancient cities are 
major topics of interest among geomorphologists and geo-
archaeologists. The postglacial sea-level rise and/or local 
tectonics that created drowned/raised shorelines, marine 
terraces, and beachrocks in these environments require 

additional research to be able to see the entire picture with 
a view to fully appreciating the impact of rapid climatic and 
environmental changes, on landscapes, on the local bio-
sphere, and on human societies.

Perimediterranean carbonate platforms are another spe-
cific and important constituent of the Mediterranean geol-
ogy, where they form major building blocks of complex 
mountain chains covering large areas and reaching very 
significant thicknesses in some cases. In this context, the 
most important open questions are the still controversial 
large-scale palaeogeographical patterns, a need for improved 
biostratigraphic correlation within and between them, defi-
nition of regionally recorded depositional events, as well as 
imperfectly defined depositional architecture of many of the 
individual platforms.

Carbonate outcrops around the Mediterranean also 
include outstanding karst areas. They are located relatively 
close to the Mediterranean coast under the influence of Med-
iterranean climates. Majority of karst areas are characterized 
by heterogeneous patchwork of solution landforms, which 
show few similarities, apart from a clear predominance of 
bare rock features on the landscape. Some European Medi-
terranean karst areas were scientifically studied as early as 
nineteenth century and they still represent the most studied 

Fig. 1   The Morpho-bathymetric map of the Mediterranean Sea and 
surrounding regions. The map displays a contrasting view between 
the continental reliefs, shown in shades of grey, and the Mediterra-

nean seafloor morphology in colour grading scale. Map by Brosolo 
et al. (2012)
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areas in the fields of karstology and speleology. One of the 
most important issues within karst studies is focused on 
natural resources, including karst aquifers. Apart from oil 
and other natural resources, karst water resources have been 
important in the historical and economic development of 
the Mediterranean region and karst groundwater is of cru-
cial importance today for the sustainable development of the 
economies in many countries in view of local desertification 
trends.

Scientific drilling programs such as Deep-Sea Drilling 
Project (DSDP), Ocean Drilling Program (ODP), Integrated 
Ocean Drilling Program (IODP), or the new International 
Ocean Discovery Program (IODP) have elaborated our 
understanding of the interior of our planet. We now have 
new tools and methodologies that gave rise to enduring 
international collaborations in research, education, and pub-
lic engagement. More and more results are now reported 
from the hydrocarbon exploration of the eastern Mediter-
ranean. These new discoveries have boosted marine science 
and resulted in significant acquisition of seismic reflexion 
data, which provided insights on the palaeogeographic and 
plate kinematic evolution of the Mediterranean, but very lit-
tle attention has been given to reconstruction of the oceanic 
history of the proto-Mediterranean. This reflects mainly the 
lack of available deep-sea cores that record these intervals 
(i.e., in addition to seismic reflections). Thus, the study of 
deep down core sediment records, and their evaluation in the 
context of marginal and continental archives, will be one of 
the main future directions.

The so-called Messinian Salinity Crisis, during which 
the Mediterranean Sea was partly desiccated resulting in 
the deposition of thick layered and massive salt deposits 
within the basins, still creates a heated debate among sci-
entists. In light of the new ideas of how to accumulate thick 
evaporite sequences in deep basins, and thanks to the drill-
ing programs the research should reapproach the Messinian 
evaporites with new models for various sub-basins combined 
with a detailed survey of submarine morphology. Additional 
research directions pertain to the Quaternary history of the 
Mediterranean, including the history and dynamics of Sap-
ropel events.

Understanding climate change in the Mediterranean Sea 
today, during the Quaternary, and in the future, has also very 
important scientific but also societal implications. Therefore, 
tracing the sediment sources of fluvial and Aeolian sedi-
ments, e.g., from the Sahara, the patterns of the drainage 
systems, and their changes through the Cainozoic, and data 
from Mediterranean lakes also need to be augmented con-
siderably and better constrained, if we are to understand the 
long-term trends in palaeoclimatology.

Over Pleistocene and longer timescales, it seems that cli-
mate changes were synchronous across the entire Mediter-
ranean. This applies not only to Milankovitch timescales 

(glacial–interglacial) but also to sub-Milankovitch changes, 
such as Dansgaard–Oeschger and Heinrich events, including 
the Younger Dryas. On the other hand, during the current 
Holocene interglacial, the evidence does not support a com-
mon pattern of climate change across the whole Mediterra-
nean basin. During the last millennium, there seems to have 
been an east–west climate see-saw (Roberts et al. 2012), 
while, over the last 10 millennia, the dominant pattern seems 
to have been a contrast between the southeast and the north-
west (e.g., Iberia) (Finné et al. 2019). We, therefore, need to 
understand the reasons behind this contrast.

Last but not least, the development of cosmogenic surface 
exposure dating methods now allows us to constrain the tim-
ing of the retreat of glaciers better and hence paleaeoclimatic 
changes that occurred since the late Quaternary along the 
Mediterranean mountains (Hughes and Woodward 2017). 
Although some periods are very well studied (e.g., Last 
Glacial Maximum), some others are not (e.g. Holocene). 
Similarly, some areas are satisfactorily surveyed (e.g., Iberia 
and Anatolia), but some others require further studies (e.g., 
Atlas, Dinarides, and Apennines). Overall, an understand-
ing of permafrost conditions since the Last Glaciation and 
the role of paraglacial activity in shaping the landscape of 
the highest mountains (rock glaciers, landslides, rock walls, 
and formation of lakes) across the Mediterranean region are 
other important topics that need further research (Oliva et al. 
2018).

In view of such still open questions and gaps in our 
knowledge about geology and geography of the Mediter-
ranean region, Mediterranean Geoscience Reviews journal 
hopes to create a niche where newest research and discus-
sions could be published encompassing all disciplines of 
geosciences in a Humboldtian spirit.
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