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Abstract

Since its formation, the Jordan Rift has been occupied by
water bodies of various sizes and different salinities. The
sediments of those bodies are the imprints which throw some
light on the paleoclimates of the Upper Pleistocene. During
this time, the Jordan Rift was occupied by the fresh water
Samra Lake in a humid climate followed by the more saline
Lisan Lake which is less humid, but certainly much more
humid than present-day climate. On the other hand, all the
evidence indicates that during the Upper Pleistocene humidity
increased from the Dead Sea area northwards.

Introduction

Quaternary is the latest period of time in the history of the
earth: it makes, together with the Tertiary, the Cenozoic era.
It is divided into two parts: older or Pleistocene and younger
or Holocene (Recent). The lower boundary of Pleistocene
with Pliocene is problematic. This is due to the controversy
amongst the workers in this field on a correlatable contact or
a world-wide event for this boundary. A group of workers
accepted the beginning of the cold periods as well as the
appearance of man as the start of Pleistocene. For this, they
divided the Quaternary into glacial or Pleistocene and postgla-
cial or Holocene (Gignoux, 1955). The Pleistocene was then

Table 1 Major units of standard global chronostratigraphic
(Geochronologic) scale for the Cenozoic Era

Isotopic dating (Ma.)

Erathems Systems Series Age of
and and and Duration  beginning
Eras periods Epochs of unit of unit
Quaternary ~ Holocene 0.01 Ma. 0.01 Ma.
Pleistocene 1.6 Ma. 1.6 Ma.
Cenozoic Pliocene S 7
Miocene 19 26
Tertiary Oligocene 12 38
Eocene 16 54
Paleocene 11 65

Ma. = Millions of years.

divided into four glacial periods separated by interglacial
periods (the Holocene being the fourth interglacial after the
Wurm). Those workers put the boundary of Pleistocene—
Pliocene at 1.6—1.8 million years (Ma). Other groups of
workers include part of the Pliocene in the Pleistocene and put
the boundary at 2.8 Ma. The additional period of time is
usually called periglacial Pleistocene (Horowitz 1979). Table
1 shows the Quaternary and Tertiary subdivision, duration
and absolute age (Bowen, 1978). The Quaternary climate of
the area has been much studied. Amongst the major works in
this respect are for example: Butzer (1958), Horowitz (1979)
and Al-Sayari and Zotl (1978).

Origin of the Jordan Rift

The Jordan Rift (sometimes called Jordan—Dead Sea Rift or
Dead Sea Rift or Jordan—Araba Rift) forms the northernmost
part of the East African—Red Sea—Levantnine Rift, which
extends about 6,000 km. (F1G. 1). The Red Sea started to form
late in the Cretaceous period and continued as a wide shallow
trough until the Miocene, when a new phase of opening took
place and the central trough of the Red Sea as well as the
Jordan Rift started to form. However, there are two theories
for the formation and evolution of the Rift (ignoring the
details).

The first hypothesis is the vertical tectonics or graben
tectonics. In this hypothesis, the vertical downwards move-
ment of the low land took place along a series of step faults.
The major North—South faults are supposed to be present
bordering the graben. Some of the advocates of this tradi-
tional hypothesis are Blankenhorn (1912), Bender (1968,
1974, 1975, 1983), Wetzel and Morton (1959), and Picard up
to 1970.

The second hypothesis is the horizontal tectonics or the
strike-slip movement (plate tectonics). According to this idea,
the Arabian plate (including the Arabian peninsula, Jordan,
Syria and Iraq) has moved 107 km. to the NNE relative to the
Sinai microplate (including Sinai, Palestine, Lebanon and NW
Syria). This movement took place along the Jordan Rift.
Lartet (1869) was the first advocate for such horizontal
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Fig.1 THE SYRIAN—AFRICAN RIFT SYSTEM

movement. Quennell (1956, 1982) was the first to calculate
the movement as 107 km., long before the plate tectonics
theory was established late in the sixties. After that many
workers followed, calculating various amounts of movement
(e.g. Freund et al. 1970; Vroman, 1973; Jarrar, 1979; Abed,
1982).

Most of the workers now accept the second hypothesis,
especially when taken with the evolution of the Red Sea. The
general view is that the Rift started forming at some time in
the Miocene period (with a possibility of being older; i.e.
Oligiocene) (Bender, 1974, pp. 88—93). The Rift is bordered
by much older rocks (pre-rift formations). In the southern
Wadi Araba the rocks are igneous and metamorphic Precam-
brian, rocks and formation becoming younger northwards.
This is well explained in the classical geological maps of the
area (FIG. 2). The following is a brief discussion on the
post-rift formation (i.e. those formations deposited within the
Rift) so as to assist understanding of the paleoclimates of the
Upper Pleistocene times. Figure 3 shows the distribution of
the Quaternary formations in the Jordan Rift.
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The Neogene

Usdum formation

The formation name is take from Jebel Usdum (Sedom) in the
extreme southwest of the Dead Sea (FIG. 4). This formation is
made almost totally of rock salt (halite) with rare horizons of
carnalite and shale. Its thickness is about 4,000 m. as pene-
trated in El-Lisan-l wild cat. These salts seem to exist below
almost all of the present Dead Sea area (Neev and Emery,
1967; Bloch and Picard, 1970). The age of Usdum formation
is Miocene ?-Pliocene (Bender, 1974, 1975). It seems that the
Usdum Lake was still connected to the Mediterranean Sea in
Neogene times. Salt water was recharging this lake con-
tinuously through a channel or channels connecting the Dead
Sea with the Mediterranean. Rock salt (halite) was deposited
from the hypersaline water of the lake and the bitter waters
were sent back to the Mediterranean (Bentor, 1961). A
continuous subsidence of the then shallow Rift is necessary to
explain this thickness of sediments. The climate of this period
must have been rather dry so as to evaporate and produce
these salts. Recalling that the Dead Sea is now precipitating
gypsum and aragonite with minor amounts of halite, then the
climate must have been much drier than at present. It is
important to mention that this is not the only interpretation in
this respect. Rock salt can be precipitated in a more humid
climate, depending on the surface area of the lake and the
amount of recharge. Thus, halite can be produced in a lake
with a large surface and small amount of recharge in a
relatively humid climate. Compare that with the Dead Sea
before and after the diversion of the River Jordan by Israel
(Abed, 1983).

Shagur formation

This is a 100 m. thick coarse-grained conglomerate, situated
in Wadi Abu Qaraf, 3km. SE of El-Kufrein. It is a rather
massive, hard calcareous conglomerate containing boulders
up to 1m. thick. Sometimes it grades into hard travertimes
and sometimes into pebbly sandstones. It also changes thick-
ness according to relief cut in older Mesozoic and Cenozoic
rocks. The formation is highly deformed (Bender, 1974) (r1G.
5). Huckreide (1966) identified the following fossils: Mela-
nopsis praemorsa Lennel, Trichia, Poiretia, ostracods and
plant remnants (Palms). According to its fossil content and
texture a fluvia-lacustrine origin is assigned. The age is
accepted by Bender op. cit. as Late Pliocene to Early Pleis-
tocene. The former age is more appropriate (see Horowitz,
1979) and TABLE 2.

Early Pleistocene

Ghor El-Katar formation

This formation outcrops some 27 km. north of the Dead Sea,
west of Ghor Kibid (several km. NW of Karameh) on the
River Jordan. It is made up of 350m. highly deformed
conglomerates, conglomeratic sandstones, cross-bedded sand-
stones and green and red clays. All these sediments are
overlain by an olivine basalt flow (Ghor El-Katar basalt). This
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Table 2 Age and stratigraphic correlation of the various post-Rift formations

< | E | g | Continental
5 2 5 | glacial Absolute Formation Thickness Formation
n ¥ | stages age (in Jordan) (meters) (in Palestine) Remarks
% Recent 11-11.5 Ca. Dead Sea sediments,
g Zor (River Jordan)
S deposits, Wadi deposits
T and Fanglomerates
Wurm 60-70 Ca Damya Fm. 10 Clastic Unit Red mudstones and sand-
stones (soil-like)
Lisan Fm. 40 Lisan Fm. Laminated lacustrine
o evaporites with various
& amounts of mudstones
= and sandstones
& 5}
o | = § 0.12-0.13 Ma. Samra Fm. 35 Samra Fm. Fresh water lacustrine
Q191 ¢ mudstones and sand-
% 3 stones
o & | Riss 0.3-0.35 Ma. Kufringa 100 Naharayim Fluviatile conglomerates
gravels Fm.
0.6—0.65 Ma. Ubeidiya Fm.
Mindel 1.0-1.2 Ma. : - Fluviatile conglomerates
1415 Ma. Abu Habil series 100 Erk El-Ahmar
Gunz 1.7-1.8 Ma. Fm.
A 2.7-2.9 Ma. Ghor El-Katar 350 Ghor El-Katar | Fluviatile, lacustrine
§ Q % series and series mudstones, sandstones
B 188 Shagur Conglo- 100 and conglomerates
e 295 merates
Usdum Fm. 4,000 Usdum Fm. Rock salt

basalt itself is overlain by more recent conglomerates (see
Bender op. cit.) and they are all overlain by the horizontal
Lisan formation. These same rocks occur also 2km. SSE of
Kureimeh (thickness 75 m.). Huckreide (1966) identified
Melanopsis praemorsa and ostracods, and assigned an Early
Pleistocene age for it. More recently Horowitz (1979) gave an
age up to 2.8 Ma., which according to him is still Early
Pleistocene, but if the Pleistocene ends at 1.8 Ma, then this

5. Coarse grain conglomerates and limestones of the Shagur
formation outcropping right on the Amman—Jerusalem highway
about 2 km. west of wadi Hisban bridge.
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formation is also a Late Pliocene—Early Pleistocene. This
formation must have deposited in a lacustrine-fluvial environ-
ment. The existence of thick clay beds with the absence of
evaporites would indicate that the center of the Rift was
occupied by a calm, relatively deep, fresh water lake. The
association with cross-bedded sandstones and gravels is an
indicator (especially the latter) that shallower water (or
possibly wadis or rivers) were dropping their sediments in the
center of the Jordan Rift.

Middle Pleistocene

Abu Habil conglomerates

This conglomeritic formation outcrops in the area of Abu
Habil, in the north central Jordan Valley (see FIG. 4). The
formation overlies an unconfirmed Ghor el-Katar formation,
but older than Ghor el-Katar basalt. It contains pebble tools.
Huckreide (1966) placed it in the Middle Pleistocene, and
Horowitz (1979) made it equivalent to his Middle Pleistocene
with an age of about 1.8—0.60 Ma. This formation is made
equal to the Erk El Ahmar and Ubeidiya formations in the
Tiberias area (TABLE 2).

Kufringa gravels

These are poorly consolidated gravels with red argillaceous
matrix and with early Paleolithic artifacts. They are corre-
lated with the Naharayim formation in the Lake Tiberias area
(Bender, 1974; Horowitz, 1979). They are also correlated




