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A thinly bedded basal section, a middle cliff forming zone with oysters at the top
and an upper zone of chalk. The morphelegy of the Kesalon Fm. varies frem cliffs
to terraces depending on the lithology. In areas of diaganetic dolomite and
limestone, there are always cliffs whereas the penedontemporaneous dolomite forms
terraces. This formation crops out over the entire area. The thickness changes

from 50 m. toe 15 m.

Bet Meir Formation

The Be:t. Meir Fm. is composed of dolomite. Near Jerico and on the
eastern flank of the Hebron anticline, limestone layers locally eccur in certain
parts of the area, the formatien can be divided into two members:
1. Carmila Member (lower) - well bedded dolomite.
2. Hamasreg Member - thick bedded white dolomite.
Camila Member occurs only locally. The thickness of the Bet Meir Fm. varies

frem 95 m. te 40 m.

NMoza Formation

The Moza Fm. crops eut frem the Aduraim area in the south to Wadi Malih
in the north. Near Gensaput Village, in the western part of Samaria, the Moza Fm.
wedges out and the Amminadav Fm. directly overlies the Bet Meir Fm. In .its type
area the Moza Fm. consists of marl, clay and limestone layers. In places the
litholegic compositien changes, and dolemite layers occur in place of the limestene.
Elsewhere, chalk forms the bulk of the formation. The morphology of this formatien

is always a terrace. Its thickness is 15 = 10 m.

Amminadav Formation

The informal name of this formation Dolemite + Meleke is expressive
of its lithology. The Amminadav Fm. is composed of dolomite and limestene which
changes irregularly. In places limestene lenses occur in dolemite or delomite
lenses in limestene. Within some of the dolomite sections quartzelitic lenses
are abundent. Quarries near Beitin Village north east of Ramallah centain

limestone plates of the Deir~Yasini type, at the base of the Amminadav Fm.



- 33 =

In mest sectiens, the basal part of the formation forms nari cevered cliffs a few
meters in height. These cliffs are in seme places built ef a menemictic
cenglemerate, the pebbles of which are delemite and mestly angular. Certain
morpholegical features in this region may be reefs. The thickness of the

Amminadav Fm. changes frem 50 m., to 160 m.

Kefar Shaul Fermatien

At its type lecallity west ef Jerusalem, the Kefar Shaul Fm. censists
of interbedded marl chalk and limestone. The upper part of the formatien is
composed of limestene plates(DiersYasiny)9 which is oenly feund in the vicinity
of Jerusalem. The Kefar Shaul consists of delomicrite in the eastern parts ef
Judea and Samaria. The formation wedges out in the Bet Shemesh - Nes-Harim area
and en the western flank ef the Hebren anticline. In the latter area, the
Veradim Fm. directly overlies the Amminadav Fm. The thickness ef the formatien
changes frem 60 m, te O m. The morphelegy of the Kefar Shaul Fm. is seft,

eccurring between the karstic merpholegy of the Amminadav and Veradim Fms.

Veradim Formation

Interbedded delomite and limestone form the Veradim Fm. Irregular
lenses of delomite in limestone and vice versa are alse found. Seme of the
sectiens are cempesed entirely of delemite or limestene. In certain of the
dolomite sections, quartzelitic lenses are abundent. Within these lenses,
rudists and ether lamellibrancs are preserved. The thickness of the fermatien
varies frem 25 m. at its type sectien, to 115 m en the western flank of the
Jerusalem - Ramallah anticline (where the Kefar Shaul Fm. is absent). Many
of the karstic features on the western flank of the Jerusalem-Ramallah

anticline eccur in the Veradim Fm.
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Bina Fermation

The Bina Fm. crops out enly on the anticlinal flanks. The flanks dip
steeply te the west and mederately te the east. The fermatien is cempesed mainly
of limestenes with seme interbedded dolomite at the base. Nertheast ef Jerusalem
the tep of the formatien censists of delemite, and in some placesgvthe upper most

layer enhibit dedelomite.

On the western flanks of the anticlines, the thickness of the Biha Fm.
is 100 = 150 m., and on the eastern flanks, enly 50 = 80 m. In the area east of
Ramallah and on the eastern flank of the Jeriche menecline, the Turenian sequence
is divided (as in the Negev) into the following formatiens: Dererim Fm. (with

ammenites), Shivta Fm. and szer Fm.

SUMMARY

Judea Groups can be divided inte twe lithelogic units:
1. En Al-Asad Limestone te the Kefira Fm. - mainly limestene and marl.

2, Givat Yearim Dolemite to the Bina Fm. - mainly dolemite.

The lewer>unit was depesited in a:h@rmal epen marine envirenment.
Hewever, the appearance of interbedded delemite in the Kefira Fm. may indicate a
regressien. The Givat Yearim and Sereq Fms. are largely compesed of delemicrite
and delemud, and frem petregraphic and field évidence9 it may be assumed that
they were deposited penecentemporaneeusly. The limestone Member of the Sereq Fm.

indicates the presence of a nermal epen sea between Givat Yearim and Sereq depesitien.

At the time of the depesitien of Kesalen sediments, wide areas of the
regien were encempassed by a normal marine envirenment. This resulted in the
growth ef rudists and nerinea reefs in the north eastern and western parts of the
region. In the eastern parts, limestene and chalk were depesited, while in the
central area, dolemite was fermed. Brines in the central area caused later
reefal delemitizatien. Lecal uncenfermities between the Sereq Fm. and Kesalen Fm.

may be ebserved.
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At the time of the Bet Meir Fm. depositien, there was a regressien eof the
sea and penecentemporaneous delemite was deposited in most areas. In certain
areas, the tep layer of the Bet Meir Fm. is strongly limenitized, which may-indicate
a peried of non-depesitien between the Bet Meir and Meza Fms. During Meza Fm.
depesitien, a nermal epen marine environmet was present again and marl clay and
limestene were depositedf Only lecally delemite depesitien suggests a restricted

envirenment.

A normal epen marine environmént in which reefs grew eccurred depesitien
during the time between Amminadav and Veradim. In seme restricted areas, the
formatien of brines resulted in lecal dolemite depesitien and delemitizatien ef
the reefs. Only during a shert part of Kefar Shaul Fm. depesitien, reefs did

net ferm and chalk and delemite were depesited.

The base of the Bina Fm. with delomite and dedelemite suggests that at
this time, there were ne normal epen marine cenditiens. Hewever, the limestene-
of this fermatien represents depositien in a normal open marine envirenment.
Northeast of Jerusalem, the tep ef the Bina Fm. consists of delemite which may
represent the regression eof the Turenian sea. In mafly places, the tep layer is

dedelemite which may indicate an uncenfermity between the Turenian and Santenian.
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THE CENOMANIAN - TURONIAN IN CENTRAL
AND SOUTHERN SINAI

J. Bartov

The three formations of Cenomanian-Turonian formations of Southern Negev viz:
Hazera, Ora and Gerofit are clearly defined almost in the whole of Central and Southern Sinai.
Along the Kabiliat Range ( North of Et-Tor) the section is, however, different from that of
North Sinai and resembles that of the western side of Suez Graben, described by Ghorab (19l61),
whose units are more satisfactorily applicable.

The formations described from Central to Southern Sinai are described as following:

1) Hazera Formation: of Cenomania age, is a succession of shale, marl, limestone and

dolomite, overlaying in Central Sinai the marine intercalations and sandstone of Lower
Cretaceous, and in Southern Sinai the Nubian sandstone,

There is a belt of large thickness of Hazera Fm. up to 480 m. in Central Sinai
(Minshera - Hilal - Kherim - Giddi - Yelleg), from which a decrease in thickness is observed
toward the north (Risan Aneiza area), and toward the south, Sections measured in Gebel
Hamra (Mitla Pass) and Gebel Somar (East of Ras Sudr), are thinner and consist of a shaly
facies. The decrease in thickness toward the south is regional, and shows no signs of any
basin or submarine through related to the Suez Graben, nor to any local block movement,
The upper members of Hazera Formation do not change from Elat southwards, but the
lower marly-glauconitic part is substituted by Nubian sandstones. In Bir Safra, 100 km.
SW of (Elat 13.8 m of Tamar member is overlying the Nubian sandstone .

2) Ora Formation: of Turonian age is divided into two members. The lower one is limy

to marly, but in places it contains shale. Lower Turonian Ammonites are abundant in it,
The thickness varies from 20 m in El Kussaima area to 62 m in Gebel Somar. This member
is identical to Derorim Formation in Northern Negev. This member is recognized in all
sections, except those of Gebel Kabiliat, where a sequence of sandstone, dolomite, limestone
and shale is overlying the Hazera. The upper member varies in thickness from 0 m in
Northern Sinai to 74 m in Gebel Giddi and displays many facies changes.

Gypsifero shale, sandstone and marl overlie a prominent ledge of hard limestone -

dolomite, which in places changes into sandstone, glauconitic oyster beds,and disappears

(2
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frequently, In several sections there are Upper Turonian Rudists in this ledge.

3) Gerofit Formation: of Ui)per Turonian to Coniacian age is overlying comformably the

Ora Formation, It is rather uniform, forming hard white to gray cliffs of limestone,
chalky limestone, dolomite and marl. The thickneés is quite constant round about 180 m
in Central Sinai, 190 m in Gebel Giddi, but sections in Gebel Arif-E-Naga show local
thickness variations along the structures axis. In Gebel Kabiliat the section: is only 17 m
thick. The Upper-most beds consist of fine to medium grained limestone, with occasional
crossbedding and silicified limestone.

These beds are forming the dip-slopes of anticlinal structures.

Both Ora and Gerofit Formations are equivalent to Ghorab's Wata Formation.

The Gerofit Formation is overlain in Central Sinai by marly limestone and marls
of Zihor Formation (Coniacian) and in Southern Sinai by a yellowish sand-shales-dolomites

section of Matulla Formation (Ghorab 1961).
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The Judea Group in the .Southern Negev

Zvi Garfunkel

South of Makhtesh Ramon the Hatira sandstones are
followed by the Hazera, Ora and Gerofit Formations which comprise
here the Judea Group. The overlying Coniacian Zihor Formation is

preferably included in the Mount Scopus Group (Flexer).

In the south the Hazera Formation consists of the
Zafit, Avnon, Tamar and Yotvata members; south of Nahal Netafim
sandstone appears in the Avnon member which marks a minor
regression or shallowing of the sea. The Yotvata member consists
of hard limestones and dolomites in Makhtesh Ramon, but it dis-
appears; probably wedges out, northwards. The Formation thickens
northwards, mainly by the addition of marine beds at the base.
In the Paran region this part of the section interfingers and

passes laterally into the upper parts of the llatira Formation.

The Ora Shales, with the characteristic ammonites in
its lower part;is present from the Ramon area southwards. Here
the upper part of the formation is locally truncated and contains
a conglomerate. This marks the beginning of the folding in the
Negev. Further south this part of the section contains gypsum,
probably reflecting the formation of a sill by the central and
northern Negev folds. It seems that northwards this part of the

section passes into part of the Shivta formation.

The Gerofit formation passes northwards into part of
the Shivta and the Nezer Formation. Its lithology is quite

constant but the thickness is somewhat variable.

The total thickness of the Ora and Gerofit Formations
is considerably larger than of the equivalent sediments in the
Northern Negev, and this is quite different from the relations

of the Hazera Formation.



Facies Changes in the Judea Group in Central and Western Galilee

U, Kafri

The Judea Group sequence in Central and Western Galilee consists of two
main parts, which differ in lithology and facies relationships of the

individual components,

The lower part, assumed to be the equivalent of the Yagur Formation
exposed in the Carmel region, includes the Kesulot and Kamon Formations and
the Karkara member of Deir Hamna Formation. It consists of a generally monotonous
dolomitic succession, with some interbedded marls at the base (Kesulot Formation),
and gradually increasing amount of chalk and chert at the top. Lithology
remains constant over the entire area; with some gradual increase in thickness

from NW Galilee towards Zevulun Plain and Central Galilee,

The upper part of the Judea Group includes the Rosh Haniqra and Ya'ara
members of the Deir Hanna Formation and the Sakhnin, Yanuch, Yirke and B'ina

Formations,.

In Western Galilee the sequence displays frequent and sharp facies changes,
assumed here to represent the syndepositional relief, with dolomites and chalks
deposited along culminations and depressions respectively, In Central Q@alilee
lithology and thicknesses remain fairly constant, and presumably signify the
continuation of the stable regime characteristic of the lower part of the Judea

Group succession,

Conditions responsible for the facies changes in the upper part of the
Judea Group in Western Galilee, are found to persist and affect also the

Senonian sedimentation in the same localities.
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FACIES CHANGES IN THE SEDIMENTS OF CENOMANIAN-TURONIAN AGE
OF MOUNT CARMEL.

SUMMARY

The | ""Cenomanian-Turonian' definition is used in order to emphasize the
difference between the facies of the rocks of the se stages building Mount Carmel
and between the facies usually common for the Judea group in the Galilee, in
Judea and in the subsurface of the coastal plain. While in all these localities
hard carbdnates, mainly dolomites prevail, in the Carmel - except the
lowermost part of the section - soft chalks and marls are predominant, while
smaller units of limestones and dolomites appear as occasional intercalation,

usually connected with reefal development.

The reasons for this significant difference between the Carmel facies and
thg Judea group proper in the northern and central part of the country can be
understood considering the geographic position of Mount Carmel. Here are
the westermost outcrops - facing the basin - of the sediments of Cenomanian-
Turonian age. While the typical sediments of the Judea group were mainly
deposited in a very shallow seé covering the continental platform, the Carmel
area was situated on the hinge-line of that period, undergoing frequent changes
concerning the depth of the water, and thus resulting in a more colourful

variation of sediments.

Another marked difference which should be mentioned, and which may
also be the result of the relatively less stable hinge-line position of the Carmel
is the aboundant material of volcanic activity which is not known from the Judea

group of other gonalities, except perhaps the hills of Umm Al Fahm.

The distinct character of the Carmel facies is only one aspect of the problem.

The rapid changes of facies within the formations of Cenomanian-Turonian age is

(=]
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the other one. The alternation of the sedimentary environment of very
shallow epicontinental sea, suitable for bioherm developments, with
somewhat deeper neritic sea, causes the changes of facies within the

different formations.

In conclusion it has to be noted, that in spite of tle frequent facies
alterations the general sedimentary conditions during Cenomanian-
Turonian time changed only slightly., The area was constantly far away from
the shoreline, on the rim of the basin, depth changing though frequently, but

not significantly, waters warm and rich in CaCO3.;'

The fossil life was thriving although reef-building animals disappeared
during deepening - When ammonites and big molluscs took their places.

They came back again when conditions permitted.

Dr. E., Kashai
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