Structural and stratigraphy evolution of the Dead Sea Lake:
insights in an active strike-slip basin.
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Introduction

well-preserved and crucial lacustrine sections during low
lake stands are not present. Yet very little is known about
ogy in the Dead Sea itself (lake), especially those deposited
during glacial events. To help address this issue, two high-
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The Dead Sea basin (DSB), tectonically active since the early
Neogene, is one of the world's largest pull-apart basins located along a major left-lateral strike-slip fault system and
between the Arava and the Jericho faults. Understanding
the hydrogeological dynamic response of the DSB is essential for unravelling regional to global climatic patterns for
the Eastern Mediterranean region.
Previous multi-proxy studies, concentrated mainly on
exploring the exposed surrounding sediments along the
lake's coastline, revealed that they contain the sedimentary
record of several glacial-interglacial periods. Nevertheless,
despite generally good outcrops, complete and continuous

of the lake shows a maximum seismic penetration of around
~40 to 80 m depth using this method. Generally, ~70 to 100
cate a complex lacustrine depositional system with seismic
stratigraphic units and seismic geomorphological features
regional climate and local tectonic signatures in an active
pull-apart basin.
combined with downloging data recovered during the ICDP
(International Continental Drilling Program) DSDDP coring
campaing in 2011, this study strives to provide detailed information from approximately the Middle Pleistocene and
will improve our understanding of neotectonicsm and
glacial-to-postglacial stratigraphic sedimentary processes
10 km

out during the last two years (2010-2012) and
Location map of the Northern Dead Sea with both 2010 and 2012 sparker seismic surveys and both DS7 core (yellow) and ICDP borehole drilling site (red).

Seismic stratigraphy and Neotectonism
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Within the deep water lake
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high amplitude signatures. Laterally continuous
and without major unconformities, these can be
followed across the entire seismic database almost
throughout the whole basin. Without relative age
samples, they can be tentatively labelled as seismic stratigraphic units from olderest (deep) to the
youngest (Unit 1. to Unit 3.).
Preliminary results can be described according to
tween distal and basinal areas. According to this
seismic surveys cross section, two sub-areas, sepa-
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Dead Sea basin based on their seismic geomorphological characteristics:
The submarine Lynch Channel, results in regular
geomorphological expressions in the seismic prosubmarine depositional drainage system.
The Dead Sea main depocenter, with continus re-
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Moreover, historically known large earthquakes have struck the region in the past. One such example is
the partial destruction of Jericho, Nablus and Jerusalem in 1927 by a Mw=6.2 event. Among other things,
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basin dynamics.
fault system within the deepest part of the lake (Neev and Hall, 1979; Lazar et al., 2006).
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New major faults can be observed in the seismic data within the Lynch Channel deposits and the main de-
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Late Holocene hydrogeological changes
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which, correlate to hydrological changes during the late Holocene Dead Sea lake development (Bookman et al., 2004).
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the continuous downhole gamma ray measurement.
The borehole data results exhibit major oscillations that primarily depend on lithological variations, which can be further
cene to the present.
tion data that can be further incorporated into lithological and
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al., 1999).
The 5017-1-A core is currently the main focus of ongoing research and therefore, while more information will be provided,
the DS7 (Ben-Avraham et al., 1999) detailed core lithology and
age will be used in this study for age data calibration. This sedimentary comparison permits the integration of downhole logging analysis, as the gamma ray (GR). On the basis of these ob-
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the 5017-1-A core, except for ULS. The uppermost rocky salt
unit corresponds to the 1979 turnover of the lake caused by an-

Core and downhole logging data from the DSDDP coring campaign in 2011 have been compared in the deepest part of the
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A visual lithological core-to-core comparison of the uppermost
DS7 and 5017-1-A cores has been performed. The main sedimentary units from DS7 (USS, ULS, MSS and LLS) show a good
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. Left to right correlation between DS7 and 5017-1-A core and well log gamma ray (GR) retrieved 5017-1-A site. Notice

New seismic investigations in the northern Dead Sea present results on neotectonic and stratigraphic evolution of this
saline lake.

that the DS7 core has been retrieved in 1993.
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