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The Dead Sea transform plate boundary separates the Arabian DI AN ~\ M
tectonic plate from the African plate and connects the Red Sea 7 Z4ANW .] /
spreading center with the collisional belt of southern Turkey. A W
well-developed "rift valley" up to 25 km wide, much of it below b N l »
sea level, straddles the southern half of the plate boundary and AN
is the focus of this map. The Bouguer gravity anomaly field, which f * 3 :
is indicative of density variations of subsurface rocks, is a powerful MRS P
tool to map in detail the anatomy of this plate boundary, especially 'i?) ‘
when combined with analysis of seismic reflection and borehole ,";', W
data. Sedimentary basins are detected in the gravity field because gi %\‘ i
of the low density of their fill (2000-2200 kg/m3) relative to the 55‘ ‘
| surrounding rocks (2500-2670 kg/m3). The locaion and shape il l L1080 1300
of these basins are used to delineate fault segments assuming 7
that the basins are the result of subsidence along faults and at
fault jogs and ends. The interpretation of basins and faults is
verified, where available, by seismic reflection profiles within
the rift valley, and published and unpublished structural analysis.
The map shows the existence of several previously unknown
sedimentary basins, such as the Timna (Qa-a-Taba), Gharandal
and Damia basins, and the shape of other basins. The location
and arrangement faults indicate that the Dead Sea plate boundary
is composed of relatively short (several 10s of km) and
discontinuous fault segments. This observation suggests a
continuous adjustment to changes in relative plate motion,
because the geometrical complexity of strike-slip faults
tends to decrease with cumulative offset (Stirling et al.
.| Geophysical Journal International, v. 124, pp. 833-868, L1060
1996). However, our data cannot address whether some
of the fault segments are connected at depth.
Background - Shaded relief topography (after Hall, Israel -
Geological Survey Current Research, v. 8, pp. 47-60, 1993). ;
Inset - Simplified plate geometry and locations of the northern /)
and southern sections of the gravity map. e |
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Abbreviated basin names: 32°30'N &= %% B :
A - Agaba (Elat) *‘%& s ok 2
B - Bet Shean 5§'§}§
D - Damia &?‘%? : NS
G - Gharandal ;gg imf
H - Hula ﬁ‘%
J - Jericho &‘f{? S~
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| K - Kinarot (Bakura) . 980 | s ﬁ 1200
N - Northern Sea of Galilee 2 : ~
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The map

The Bouguer gravity anomaly map of the Dead Sea rift is
based on approximately 40,000 gravity stations, measured
over the years by the Natural Resources Authority (NRA),
Jordan, the Geophysical Institute of Israel (GII), and the
Lamont-Doherty Earth Observatory marine surveys of the
Dead Sea and the Sea of Galilee (ten Brink et al., Journal
of Geophysical Research, vol. 98, pp. 21, 877-21,894,
1993; Ben-Avraham et al., Journal of Geophysical Research
vol. 101, pp. 533-544, 1996). The data bases of Israel and
Jordan were mutually tied by measurements made at the
Agaba-Elat and the Bet-Shean border crossings. The data
were tied to absolute gravity base station 9002, Amman, Jordan,
and were reduced according to the 1971 Reference Ellipsoid.
Bouguer correction with a density of 2670 kg/m3 and terrain
correction were applied to the data. Bouguer correction was
also applied to submarine areas by replacing water density
(1000 kg/m3 for the Sea of Galilee, 1234 kg/m3 for the Dead
Sea) with rock density of 2670 kg/m3. The map was produced
by gridding the data with a minimum curvature technique at

a grid spacing of 500 m. The map was plotted with 2 mGal
contour interval without projection, and is annotated with
geographical coordinates and the Cassini Palestine coordinates.
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This map is preliminary and has not been reviewed for conformity with U.S.
Geological Survey editorial standards. Any use of trade, product, or firm
names is for descriptive purposes only and does not imply any endorsement
by the U.S. Government.



