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Kurkar ridges in the Gaza Strip of Palestine
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This paper presents the nomination and description of the Pleistocene coastal ridges of the Gaza Formation
(alternating beds of Kurkar and Hamra) of the Kurkar Group in the Gaza Strip of Palestine. The observations
and the preliminary studies made by the authors (in the safety areas, far enough from the armistice line) indicate
the presence of two Kurkar ridges: 'Sheikh Ejlin Ridge' extends up to the current coastline in the vicinity of the
Mediterranean coast in the west, and 'Al Montar Ridge' near the armistice line in the east, both running NE-SW
parallel to the coast line of the Mediterranean Sea.

INTRODUCTION
Gaza Strip is located on the southwestern corner of Palestine, at the southeastern coast plain of the Mediterranean Sea (Lat. 31°12' - 31°39'N, Long. 34°11' 34°34'E). It is about 365 km² in size and 45 km along its longest width (Fig. 1). Its
surface as a whole is covered by the Pliocene-Quaternary sediments varying from
the Pliocene sand dunes and alternating Pleistocene loess and gravels outcropping
in Wadi Ghazzah (Picard 1943, El Khoudary & Anan 1985). The Pleistocene coastal
area has alternating stratified calcareous sandstones (locally termed Kurkar) and
red sandy paleosoils (locally termed Hamra = Arabic word for “red”), while the
Holocene sediments are represented by the coastal sand dunes and alluvial
deposits.
The Palestinian coastal plain narrows from approximately 50 km in the south
(southern coastal plain) to 20 km in the north near Jabal El Carmel at Haifa area,
south Akka (central coastal plain) and is characterized by longitudinal Kurkar
ridges which trend subparallel to the coastline.
A local name Kurkar was adopted by Loewengart (1928) for cross-bedded
calcareous sandstone deposited under continental or marine conditions and widely
distributed in the Coastal Plain. Kurkar is the main component of several ridges of
hills running parallel to the Mediterranean coast line, showing by their steep
landward slopes their origin from dunes. The other local name Hamra (Chamra)
was adopted by Reifenberg (1927) for sandy clayey loam, very common in the
central Coastal Plain which, toward the south, is gradually replaced by loess and
loess-loam. Avnimelech (1952) records from Nathania two horizons of 'Red-Sand'
and 'Sandy Hamra' assigned to the Late Pleistocene Aurignacian and Levalloisian
cultures (Late Paleolithic ages).
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PREVIOUS STUDIES AND STRATIGRAPHIC SETTING
Figure 1. Location of established sites and the distribution of the Kurkar Ridges within Gaza Strip (see
Table 1 and Table 2 for location sites).

Picard (1943) noted that the Quaternary Kurkar is mainly distributed in the
western half of the Coastal Plain and forms at the surface 3-4 subdued ridges
arranged more or less parallel to the coast, which can be grouped into two main
complexes of continental kurkar: a lower one believed to belong to the Lower to
Middle Pleistocene, and the upper one belonging to the Upper Pleistocene. Still more
to the south, at Wadi Ghazzah on the summit of the Kurkar ridges, many coups de
poing of the Acheulean were found, bringing the Kurkar at least back to the Middle
Pleistocene. After that, Avnimelech (1952) distinguished four kurkar complexes,
but Neev et al. (1987) recorded three onshore and four offshore kurkar ridges along
the Palestinian coastal plain, while GEP (Gaza Environmental Profile, 1994)
mapped five scattered ridges on land Gaza Strip.
On the other hand, Hassan et al. (1986) noted that an evidence of previous sea
levels on the Mediterranean coast of Egypt consists of a series of eight linear ridges
that run parallel to the coast, west of Alexandria (Egypt), which consist of
limestone and are separated by troughs filled with colluvium and form sea cliffs
with wave-cut platforms. Stanley (2005) also traced eight kurkar ridges at west of
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Alexandria which extended from the shore line in the west, to about 40 km inland
to the east.
Gvirtzman & Buchbinder (1969) and Gvirtzman & Klang (1972) figured the
Pliocene-Pleistocene Kurkar Group overlying unconformably the Eocene Saqiya
Group/Hashephela Group. The Kurkar Group consists of many nearly synchronous
formations due to different facies in the different localities: Gaza Formation (after
Abed 1990, in Arabic), Ahuzam Conglomerate of Issar (1961; = Upper and Lower
Gravel Horizons of Picard 1943) in the eastern coastal plain, Pleshet Formation of
Issar, 1961 (Calcareous Sandstone of Philistaea of Hull, 1886) (Pleshet is the
Hebrew name of Philistaea = land of Palestine) in the Mediterranean shelf and
western coastal plain, and upper part of Sheva' Formation of Gvirtzman &
Buchbinder (1969, after Nahal Sheva' = Hebrew name of the Arabic name Wadi
Saba') in north central Negev. Neev et al. (1976) tabled the Pleistocene-Holocene
Kurkar Group (carbonate cemented eolianites interbedded with loams and swamp
deposits in the coastal hinge-line) on the Upper Pliocene marly upper Yafo
Formation.
DESCRIPTION AND TYPE LOCALITY OF THE GAZA STRIP RIDGES
The Kurkar is intercalated by the Hamra (Gaza Formation) which formed the
coastal ridges. These ridges are designated to represent typical longitudinal
concave forms parallel to the coastline by dominant wind direction perpendicular to
the coast. The ridges are separated by deep depressions about 20 to 40 m above
mean sea level (MSL) and covered with alluvial deposits dissected by running water
(Wadi channels) coming from the Palestinian mountains in the east to the coastal
plain in the west. Field investigation shows that, within the Gaza Strip, there are
tentatively two ridges on land. The low lands between these two ridges are now
filled mostly by alluvium deposits. A third one (as noted by Neev et al. 1976 and
Neev et al. 1987) most probably may be located eastward, outside of the Gaza Strip
or just around the armistice line.
This study aims particularly to nominate and describe these two ridges and to
detect their type locality in the Gaza Strip. The first one is named as 'Sheikh Ejlin
Ridge' that extends up to the current coastline in the west, and the other is 'Al
Montar Ridge' in the east of Gaza Strip, to the west of the armistice line (Fig. 1).
Sheikh Ejlin Ridge

Author.– Anan & Zaineldeen, this study.
Type section.– The type locality of this ridge is located to the south of Tal Sheikh
Ejlin, south of Gaza city (Long. 310 27.43'N, Lat. 340 22.16'E), at the vicinity of the
Gaza -Deir El Balah asphaltic road.
Location Sites.–The Kurkar of the Sheikh Ejlin Ridge is exposed at different location
sites: Tal (=hill) Es Salatein (north of Gaza city), An Nawras (sea beach, north of
Gaza city), South Esheikh Ejlain (type locality) and Deir El Balah, at the beach,
south of Gaza city (Table 1 and Fig. 2). The slope of Tal Es Salatein, for example, is
gently toward the east reaching up to 9 m, but it slopes steeply to the west reaching
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up to 20 m in the depression between the two ridges, Sheikh Ejlin and Al Montar
Ridges. Individual layers of Kurkar can be tens of meters thick while in the Hamra
they tend to be in the range of 1-5 m. The layers of Kurkar and Hamra, in most
sites, are difficult to trace over a distance due to the discontinuity of these layers
and scattered exposures, which are separated by wadi channels.
Lithology.–Esheikh Ejlin Kurkar is expressed geomorphologically as a medium- to
coarse-grained sandstone ridge and cemented by about 30% of calcium carbonate
(calcareous sandstone). The sandstone at the type locality is cross-bedded (Fig. 2-A
and B), massive (Fig. 2-E) and overlying red, sandy and non calcareous paleosoils
which are known as Hamra (Fig. 2-C and D). At the type locality of Sheikh Ejlin
Ridge, the Hamra is well developed, with carbonate nodules (Fig. 2-F). Its thickness
varies from 0.5 m to 5 m in a paleo-channel.
Age.–Pleistocene.
Table 1. Coordinates and elevation of the location sites of the Sheikh Ejlin Ridge.

Site

Location

Coordinates

Elevation

GS05

Tal Es Salatein

310 33.51' N, 340 29.24' E

52 m

GS06

An Nawras

310 33.60' N, 340 27.95' E

12 m

0

0

GS07

South Esheikh Ejlain

31 27.43' N, 34 22.16' E

39 m

GS08

Deir El Balah

310 25.05' N, 340 19.74' E

09 m

Al Montar Ridge

Author.–Anan & Zaineldeen, this study.
Type section.–The type locality is located at Tal Al Montar, east of Gaza city (310
29.40'N, 340 28.37'E).
Location Sites.–The Kurkar of the Al Montar Ridge is exposed at different location
sites: Tal Al Montar (type locality), South of Al Montar, Tal Zommo (north of Gaza
city) and Tal Ez Zaatar (north of Gaza city) (Table 2 and Fig. 3).
Lithology.–Kurkar at Al Montar Ridge is similar to the Sheikh Ejlin Ridge in terms
of stratigraphy and depositional circumstances. As at Sheikh Ejlin Ridge, it consists
of coarse- to medium-grained sandstone cemented by calcium carbonates (about
30%). Most of the Kurkar is cross-bedded (Fig. 3-A and C), laminated (Fig. 3-D) and
massive sandstone. The Hamra has been found at this ridge intercalated with the
Kurkar (Fig. 3-B).
Age.–Pleistocene.
Table 2. Coordinates and elevation of the location sites of the Al Montar Ridge.

Site

Location

Coordinates

Elevation

GS01

Tal Al Montar

310 29.40' N, 340 28.37' E

87 m

GS02

South of Al Montar

310 26.95' N, 340 25.99' E

53 m

GS03

Tal Zommo

310 31.38' N, 340 30.03' E

62 m

GS04

Tal Ez Zaatar

0

0

31 32.02' N, 34 30.67' E

64 m
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Fig. 2 - Sheikh Ejlin Ridge as exposed along the coastline of Gaza Strip. A, Kurkar exposed at south Sheikh
Ejlin; B, Cross-bedded Kurkar; C, Kurkar and Hamra exposed at Deir El Balah (black arrow indicates the
contact between the two layers); D, Kurkar and Hamra exposed at south Esheikh Ejlin, black arrow
indicates the contact between two layers; E, Massive Kurkar; F, Hamra with carbonate nodules (see Fig. 1
and Table 1 for location sites).

144

H.S. ANAN & U.F. ZAINELDEEN

Kurkar

Hamra
A

B

C

D

Figure 3. Al Montar ridge: A, Kurkar exposed along Al Montar ridge at the type locality; B, Kurkar and
Hamra exposed at Tal Al Montar (black arrow indicates the contact between the two layers); C, Crossbedded Kurkar exposed at Tal Al Montar; D, Laminated Kurkar exposed at Tal Zommo (see Fig. 1 and Table
2 for location sites).

DEPOSITIONAL ENVIRONMENT
Picard (1943) noted that Kurkar is defined as a calcareous sandstone derived
from littoral as well as coastal dune-sand and later diagenetically hardened by
calcareous solutions. Part of the Kurkar ridges which formerly lay still more to the
west, have since been eroded by strong action of surf-abrasion and the coastal
escarpments move a few centimeters per year inland on account of this 'soil
erosion', from which we infer the existence of a broader coast plain in prehistoric
and historic times.
Neev et al. (1987) noted that the Kurkar seems to have been deposited in a
continental environment from eolian sands that accumulated during both high
stands and regression of the sea level. Increased sand is related to increased
tectonic activity that caused the uplift and disturbance of sediments within the Nile
Delta province, thereby leading to increased erosion, and superimposed on direct
tectonic destructions are sand ingression across the coastline. The Hamra (buried
soils) formed during low stands of sea level at low-energy. These authors believed
that these ridges have been much influenced by fault activity and associated earth-
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quakes and the tension produced by westward arching of the slope was concentrated mostly across the coastline, later to be released by reactivation of an old
coast-parallel normal fault. Maximum post-Miocene displacements across the
central segment of the coastline are about 300 m since Messinian (late Miocene),
150 m since early Pleistocene and about 60 m since early to middle Holocene, and
during the past 4000 years, much of the oscillatory movement may have had a
creeping nature rather than catastrophic faulting.
Frechen et al. (2002) and Porat et al. (2003) noted that the kurkar ridges at the
Levant are designated to represent typical longitudinal sand dunes formed
synchronously parallel to the coastline by dominant wind direction perpendicular
to the coast. The different facies are related to changes in the environmental
setting. Five periods of sand accumulation and kurkar formation can be distinguished at about: 140 ka, 130 ka, 90 ka and between 60-50 ka. The Hamra formation took place between 140-130 ka, around 80 ka, 65 ka, around 60 ka and
between 20-12 ka.
Garzanti & Abdel Megid (2003) noted that after nearly 6700 km of northward
fluvial transport along the outer flanks of the East Africa and Northern Red Sea rift
shoulders, sediments reaching the Mediterranean Sea were either funnelled downslope as turbidity currents or shifted eastward by longshore currents for another
600 km along Sinai-Levant passive-margin as Northern Palestine. During the
Quaternary, the Nile system has undergone repeated changes due to climatic and
eustatic fluctuations, and recently also to human activities. Wadi El Arish (North
Sinai), draining the undissected outer flank of the Sinai shoulder, carries carbonaticlastic sands as far as 60 km from the coast, where it is choked by quartzose eolian
sands. Similar abrupt variations from carbonaticlastic to quartzose compositions
affect the Palestinian streams draining the outer flank of the Dead Sea shoulder,
which extensively recycle Pleistocene eolianites (kurkar ridges) across the coastal
plain and the Palestine beach sands as far as Akka (in the north) are quartzofeldspathic, indicating ultimate origin mainly from the Nile delta.
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