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Fig. 319. — pe géologique du g de sel de Stassfirt.
g. 319, Coupe géologiqu gisement e sel de Stasslur
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INAIL Mostra fotografica itinerante sulle donne tra
antichi mestieri e nuovi rischi — Liguria




European Geosciences Union

UN COVERING THE MEDITERRANEAN &l ) / Education

Vienna. 25 Anril 2017

Anik Messier

Ettore and Infersa Salt Museum, Marsala, Sicily
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Distribution of salt to attendees of a funeral, Rima Valsesia, Italy
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Making Mends
Bellevue Arts Museum
: March - May, 2012
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Salt originates from
evaporation of seawater:

1) natural evaporation

>>>>> rock salt

2) artificial evaporation
>>>>>marine salt
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6 major ions in seawater

CI- Their concentration follows the Marcet’s Principle:
The relative amounts of these ions in seawater is fixed,
no matter what the salinity is.

Na+ Salinity in the global ocean: 30 - 40 per mil in weight
Mg
-2
so,
Ca*
K+
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Sequence of salt precipitation by evaporation of seawater

1) Caco3 & CaMg(C03)2 Calcite and dolomite

CaSO, 2H.,0
N a C I Halite

4) potash st KCI
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Evaporation of an
ocean occurs
during the birth
and death of
oceanic basins

RIFT
VALLEY

Lake Tanganika
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Torsvik T H et al. Geophys. J. Int. 2009;177:1315-1333

‘FORCED BREAK-UP
AT 112 Ma
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Evaporite age
[_]1CENOZOIC

1 MESOZOIC
[1PALEOZOIC

THE GLOBAL IMPORTANCE OF SALT GIANTS

* sedimentary expression of extreme environmental events of global relevance;

* impact the structural, chemical and biological evolution of sedimentary basins;
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Salt glaciers
http://geology.com/stories/13/salt-glacier/
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Algero-Balearic Basin
Mediterranean Sea
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THE MEDITERRANEAN SALT GIANT

Extreme, but geologically brief event (640 ka, 5.97 — 5.33 Ma), that changed the chemistry
of the global ocean and impacted both the terrestrial and marine ecosystems;

More than 10° km?3 of salt (6% of the dissolved oceanic salt) accumulated;
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SALINITY CRISIS IN THE

MEDITERRANEAN

Formation Gessoso-solfifera’ in
The Northern Apennines

In 1960 Raimondo Selli invented the term
Messinian Salinity Crisis to explain the
deposition of gypsums of the Messinian Stage
of the Miocene.

SELLI R. (1960) - Il Messiniano Mayer-Eymar 1867. Proposta di un neostratotipo.
Giornale di Geologia, 28, Bologna

23
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POINT:
P SEA DRILLING PROJECT (DSDP)
RANEAN EXPEDITION IN 1970

Drilling Ship Glomar Challenger, Deep Sea Drilling Project 24
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. Algal stromatolites

BT ¢ et NGRS L

Courtesy: Bill Ryan, presentazione Magellan Workshop 2013,

Brisighella
Figure 16. Messinian evaporitic series. Massive gyp-
sum with undulated laminations suggesting stro-
matolites. Tyrrhenian Sea (132-27-2, 105 ¢cm on
Shallow water deposition of teh Messinain scsle}
evaporites: nodular shape of anhydrite and Nesterof, Wetzel, Pautot, DSDP Leg 13
"chicken-wire” stromatolitic laminatioin Scientific Report, 1973

A petrographic study of the evaporite rocks in cores obtained from Sites 124, 132, and 134
suggests that these rocks originated in a subaerial sabkha environment (Friedman, DSDP
Leg 13 Initial Reports, 22, 1973) 26
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From salinity crisis to
desiccation theory for the
Mediterranean Sea, 1973

NAIURE W(H. 242 MARCH 73 1573

Late Miocene Desiccation of the Mediterranean

K. I. HSU

Geologisches Tnstiun, TTH. Zurich
' B.F. RYAN

Lament-£3aherr: Goalngics | Labarztory, Palisnoes, Now Yors

M. B.CITA

Universich dagli Smici, Milara

This article presents evidence that the
Mediterranean Sea was a desiccated
deep basin some 6 million years ago.

Terr: prevence vl an evaparite depndr of Lite Miocene Messin-
jun age under the Moditerranesn Sea was discovered two vears
ago by the Doop Sca Drilling Project {DSDP) Cruise Leg X111
(refs. 1=, To starc with, ovr postulates were gaceted with
dighelisf, hut éetailed analyees af samples aod syatbeses of
reginml genlogy during the pact tan years have led o » ooo-
firmation of this spparently preposterows idew.  We shudl
preseat at this artiels our principal conrclsions and some of the
critical evidence, Demiled decumentation will be published
in due course”.

Three Models

The origin of the Meditecroncan cvaporites would be
neeaumted for by chree different riadels, Tn the fuar, there was
waaparation ol 4 deep wiler Velirerranean bagin, which
receved constant inffow from the Atlantic sn that its hring
lovel was maintaioed 2t or sliphtly betow e warld wide sea
Yvel. The seeond involves evaporation of & sballow walce
Mediterranean  busin, which, <milarly, rexived eovm&m

Nuooeac {'Tortoainw) mmack were sompked from sire 121 in the
Alboarn Basin®.  The correlitive Tearomiun marl urileslying
the Upper Miacene evaporites (Messinian} ol Skily Juss basn
proved Lo be a deep walce nkp(xil by & study of ils benthooic
foraminiferal faunas’, Deop marine pelagic parls of Tower
Miocene age are alsa known on the iglind of Pianass in the
Tyrrheniun Sea' . These fucts clearly indicete that the Mediter-
ranesn basing wene slnsaly deep el e sallnity cri

The slrata direetly vveelyiog the Messudan evaporis are
also deop marioe pelngic sedimenrs, These curliest Phiosene
strita caneitin & benthonic nerrsomd fuma, which could only
live in acean bocum bedow L0 m (. 1i). Toc assoviabed
beathonic Fuaibudiers ace Jibewise jodicative of & docp
masine unumam.m( of dcpmmon l‘bc fact chat of rhe desp-
Swinming gy Speve apres ic the domirant
fup to %% microfauma lends lurther crsdence 1o Lhe coneept
of & deep Medibesrranean In Us varlicst Phocsac®,  Additional
hats w suppoel of Jdeep matiae sodimentation immediarely
after the salinity crisfs have agen provided hy Lhe nxygen
isotape measurements®. As g:npln sical considersbvm exlude
the pessibility of « bsidence®. U only alteena-
v 43 e suddoa drowmng “of & desiccstod dt\[‘ basin.

Felagic oomes are, in fucr, infercnlited in rhe Messiniun
cynpocitss.  As site 124, 1o thy wesr of Surdmin, we vored 1

mflaw [rom the Aduntic <o chat its brine Jevel wace r
storslighlly belew the world wide wea Jevel. Accacding to the
therd, <& of a deep B basin, isolated feom
the Adontic, ook place, so that evaporlies were procipitated
from playas or wlt lekes whose bring levels wece dropped
dlevwn 1o Uidusands of Meties below the Adantic e level.

The flest may be catled the ““decp wate, deep basun model™?
avnd the second the “shallow wacer, shallow basin model™,
The third, namely rhe desiccited deep basin model, is, noweser,
the ene we prefer.

Late Mlocene Basin Geometry

Gevphysival evidenve—chiefly the basip-wide distribution of
an eoustic mlector® (Fig. 1} which has been iuknh’ﬁed by
drilking as the o of the Mediterranesn evapurites®  chearly

udicatss that (he Late Mioces Medileravcan bad & con-
figaeation not greatly differenr from bt of today.  The
surfuce of the reflecror canfnrms mare or less to the cantours
of the inlncate submsarine wpography, indicating that the
Mediterravean dasia had alieady boon orcated wiwn the
evaporite was being depogited,

More incing gvidence is T ided by srritivraphicd and
ixelseontolugicsl studies.  The struta underlying the svsporiles
ae deep mavie pelagic sedinats.  Dunmg the DSDP Leg
XTI, Middle Miocene pelagic rmarls weas conad feoem sites 126
and 129 {ses Tig, 2) in the Tonian Basin'-*, and lower Upper

Fige 1 The Medigraman el Thls srroog edecrar sane-
£pONAs 10 the [P o7 the LIppst Mingene eviponite formation,
The refief af the reflactoe cnnlmm;. e Immm tone@anhy,

that the d in 4 basin simi
in topography to that of th: preseat Mediterrsoran,

V1572 Nature Publishing Group




-

FLUX: 1083 m3 st VELOCITY 40 m st

| Time to re-fill the Mediterranea Sea: about 1 year
Garcia-Castellanos et al., Nature, 2009

http://www.wired.co edscience/2009/12/n
= 3 - e
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DEEP SUBAERIAL EROSIONAL CANYONS

303800 313800 323800 333800 343800 353800 363800

4495200

— — — - Bind thrust
" Norma fault

4475200
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Urgeles et al., 2010
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©1986 Guy Billout, first published in The Atlantic Monthly
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Thanks to: Daniel Garcia Catellanos, CSIC Barcelona
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The enduring controversy:

Did the Mediterranean dry-out or not during the
Messinian Salinity Crisis?

e Some scientists believe the Mediterranean sea level decreased
by 1500-2000 m (note: his would leave a salty pond possibly
1000 m deep or more

* Others think the decrease was nearly negligible

* Disagreement is on when how long the sea level draw down
lasted

* Disagreement is also on the way the Mediterranean returned to
normal conditions

33
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COST Action CA15103
UNCOVERING THE MEDITERRANEAN
SALT GIANT (MEDSALT)

Chair: Angelo Camerlenghi, OGS, Trieste
Co-Chair: Johanna Lofi, University of Montpellier

34
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w———= What is COST?

Founded in 1971, COST is the oldest and widest
European intergovernmental framework for
transnational Cooperation in Science and Technology.

COST has been supporting networking of research
activities across all 36 Member Countries and beyond
for more than 40 years.

COST is open to all disciplines, to all novel and ground-
breaking S&T ideas, to all categories of partners where
mutual benefit is real.

35
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= Albania (18) 4 lll.
= Algeria (4)
= Armenia (11)

=  Azerbaijan (2)
= Belarus (7)

= Egypt(7) _

= Georgia (6) @® COST Countries
= Jordan (3) @® Near Neighbour
= Lebanon (2) Countries

= Moldova (4)

*  Morocco (17)

= Palestinian Authority (4)
=  Syrian Arab Republic (1)
= Russia (54)

*  Tunisia (14)

= Ukraine (52)

20 May 2015 data
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memmms COST Actions tools

MC & CORE GROUP
SHORT-TERM MEETINGS
SCIENTIFIC WORKING GROUP
MISSIONS (STSMs) MEETINGS

COST

NETWORKING
TOOLS WORKSHOPS

TRAINING &
SCHOOLS CONFERENCES
DISSEMINATION
DISSEMINATION MEETINGS

37
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Lo spessore dei sali Messiniani
sul fondo del Mediterraneo

supera 3 km

Depth in km

Il volume é circa 1 milione di km?3
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Riserless Drilling Riser Drilling Mission-Specific
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COMMON BELIEF:

DRILLING THE MEDITERRANEAN SALT GIANT REPRESENTS
A UNIQUE OPPORTUNITY

* To understand the genesis, sedimentary and structural evolution,
the biosphere and fluid dynamics of a salt giant in a state close to
its original depositional configuration, and

* to understand the responsiveness of a land-locked oceanic basin to
planetary dynamics.

The Mediterranean salt giant will be used as a reference for older salt
giants.
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OVERARCHING SCIENTIFIC QUESTIONS

1. What are the causes, timing and emplacement
mechanisms of the Mediterranean salt giant?

2. What are the factors responsible for and the socio-
economic consequences of early salt deformation and

fluid flow across and out of the halite layer?

3. Do salt giants promote the development of a
phylogenetically diverse and exceptionally active deep

biosphere?

4. What are the mechanisms underlying the spectacular
vertical motions inside basins and their margins?
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1944 Charles Sidney Burwell, cardiologist, Dean of
the Harvard Medical School from 1935 to 1949.

In an address to students at the Medical School,
he said:

"Half of what we are going to teach you is wrong,
and half of it is right. Our problem is that we don't
know which half is which."
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