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it is only 90 m. The i8, underlain by the Qatana Fm. and overlain by 

the Givat Yearim Dolomite. 

Givat Yearim'Dolomite 

This formation consists of very finely crystalline dolQmite (dolomicrite)p 

and is thick bedded 9 the result of which i8 clearly exhibited byits 

Thus p the Givat Yearim Dolomite stands out better than the underlying well 

bedded Kefira Fm. and the overlying Soreq Fm. with soft morphology. The 

thickness of the formation varies from 80 m. in the area to 50 m. near 

Wadi Maliho 

Soreg FQrmation 

The Soreq Fm. has two memberso The lower limestone member i8 very 

thin (up to 8 m.)p whereas the thicker upper member is do1omicritic and marly 

do1omitic. The 10wer 1imestone member i8 absent in some sections. The marl 

contant 1oca11y increases. The Soreq Fm. i8 lithologically uniform in mest 

of the region p except in the area of the Hebron anticline and on the eastern 

flank of the Jericho monoclineo It varies in thickness from 120 m. to 600 

Din0saur footprints were found in this f0rmatien. 

Kesalon FQrmation 
& The Kesalon Fmo forms two lithologic variationso 

1. Do1omitic facies with quartzolite = on the western flank 0f the 

Jerusa1em - Ramallah antic1ine 9 and in the Wadi Malih area. 

20 Limestone facies - on the eastern flank of the above mentioned 

anticline and in the area of the Hebron anticline. 

In SQme sections in the Rama11ah area p the do1omite and limestene 

facies interfingero The dolomite facies can be differentiated into two 

10 Diagenetic dolomite. 

20 Penecontemporaneou8 dolQmite. 

In the limestone facies p the section 18 divided into three 
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A thin1y bedded basa1 sectien p a midd1e c1iff f~rming zone with oysters at the top • 

and an upper zene of chalkQ The morphe1ogy of the Kesa10n Fmo varies fr0m c1iffs 

to terraces depending on the litho1Qgyo In areas of d:iaganetic do1omite and 

1imestone, there are a1ways c1iffs whereas the penecontemporaneous do1omite forms 

terraceso This formation crops out over the entire areao The thickness changes 

from 50 mo to 15 m, 

Bet Meir Formation 

The Be:t _ Meir Fm, i8 composed of do1omi te , N ear J erico and on the 

eastern f1ank of the Hebron antic1ine, 1ime8tone 1ayers 1oca11y occur in certain 

parts of the area 9 the formatien can be divided into tWG members~ 

10 Carmila Member (l~wer) - well bedded dolQmiteo 

20 Hamasreg Member - thick bedded white do1Qmiteo 

Cami1a Member occurs on1y 1oca11yo The thidmess of the Bet Meir Fmo varies 

from 95 mo to 40 mo 

Moza Formation 

The Moza Fm, crops out from the Aduraim area in the south to Wadi Ma1ih 

in the north, Near Gensaput Vi11age, in the western part of Samaria, the MQza Fmo 

wedges out and the Amminadav Fmo direct1y overlies the Be~ Meir Fmo In _its type 

area the Moza Fm. censists of marl p clay and limestone layerso In p1aces the 

litholegic compositiQn changes p and dolQmite layers occur in p1ace of the limest~ne. 

Elsewhere; cha1k forms the bu1k of the formati~n. The morphology of this fermatien 

i8 always a terraceo Its thickness 18 15 ~ 10 m, 

Amminadav Formation 

The informal name of this formation Do1Qmite ~ Me1eke i8 expressive 

of its litho1ogy, The Amminadav Fm. is composed of dolQmite and 1imestone which. 

changes irregu1ar1yo In places 1imestone 1enses occur in dolemite or d~lQmit. 

1enses in 1imestoneo Within som~ of the dQ10mite sections quartzolitic lenses 

are abundentc Quarries near Beitin Vi11age north east of Rama11ah centain 

limestone p1ates of the Deir~Y.asini type~ at the base of the Amminadav Fmo 

<e 

8 
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• 
In msst sect1ons, the basa1 part ef the format1en fOrm& nar1 covered c11ffs a few 

some p1aces bui1t of a monomict1c ~ meters 1n he1ght. These c11ffs are 1 

ar. Certa1n aםgul ceng1emerate, the pebb1es of wh1ch are do1om1te and most1y 

morpho1og1cal features 1n th1s reg10n may be re.fs. The th1ckness of the 

• Amminadav' Fm. changes from 50 m. to 160 m 

.. 

Kefar Shaul Format1on 

At 1ts type 1oca111ty west of Jerusa1em, t~e Kefar Shaul Fm. cens1sts 

of 1nterbedded mar1 chalk and 11mestone. The upper part 0f the format1en is 

cQmpesed of 11mestone p1ates(D1er-Yas1ny), wh1ch 1s on1y feund 1n the vicin1ty 

Qf Jerusa1em. The Kefar Shaul cons1sts of do1om1cr1te 1n the eastern parts of 

Judea and Samar1a. The f~rmat1Qn wedges out 1n the Bet Shemesh = Nes-Harim area 

and on the western f1ank of the Hebron antic1ine. In the 1atter area, the 

Verad1m Fm. direct1y over11es the Amminadav Fm. The th1ckness of the format1on 

changes frem 60 m. to 0 m. The morpho1ogy (!)f the Kefar Shaul Fm. 1s seft, 

occurr1ng between the karst1c morphe1ogy Qf the Amm1nadav and Verad1m Fms. 

• 

Verad1m Formation 

Interbedded do1omite and 11mestone form the Verad1m Fm. Irregular 

1enses of de1om1te 1n 11mestene and v1ce versa are a1se found. Seme ef the 

sectiens are cempesed ent1re1y of do1em1te or 11mestone. In certa1n of the 

, de1om1te sect1ons, quartzo11t1c 1enses are abundent. W1th1n those 1enses 

rud1sts and ether 1ame111brancs are preserved. The thickness of the fermatien 

of the aםk varies from 25 m. at its type section, to 115 m en the western f1 

Jerusa1em - Rama11ah .ant1c11ne (where the Kefar Shaul Fm. 18 absent). Man.y 

of the karst1c features 0n the western f1ank of the Jerusa1em-Rama11ah 

. ant1c11ne eccur 1n the Verad1m Fm 

,. 
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• BiBa Formation 

n the antic1ina1 f1anks. The f1anks dip סThe Birta Fmo crops Qut en1y 

• steep1y to the west and mederate1y te the east. The formatien is cemposed main1y 

of 1imestenes with some interbedded de10mite at the base. N9rtheast ef Jerusa1em 

the tep of the formation CQnsists of do1emite p and in seme p1aces p the upper most 

1ayer enhibit dede1omite. 

On the westera f1anks ef the antic1ines p the thickness .f the Biha Fmo 

i8 100 - 150 m. p and Qn the eastern f1anks p on1y 50 = 80 m. In the area east ef 

Rama11ah and on the eastern f1ank ef the Jeriche menec1ine p the Turenian sequence 

i8 divided (as in the Negev) into the fo11owing fQrmations: Dererim Fm. (with 

• enites), Shivta Fm. and N'ezer Fm amוn 

SUMMARY 

Judea Groups can be divided int. twe 1itho1egic units: 

1. En Al=Asad Limestene t. the Kefira Fm. - main1y 1imestene and mar1. 

2. Givat Yearim Do1omite to the Biha Fm. = main1y do1omite. 

,. 
• n.rma1 epen marine envirenment ~ The 1ewer unit was depesited in 

However, the appearance ef interbedded de1omit. in the Kefira Fm. may indicate a 

he G:i.vat Yearim and Soreq Fms. are 1arge1y oompesed ef de10micrite rי• regressien 

and de10mud p and from petregraphic and fie1d evidence, it may be assumed that 

. they were deposited penecontemporaneeus1y. The 1imestone Member of the Sereq Fm 
• Qates the presence ef a nerma1 epen sea between Givat Yearim and Sereq dep.0sitien ~ ind 

• 

At the time er the depesitien ef Kesa1en sediments p wide areas of the 

region were encompassed by a norma1 marine envirenment. This resu1ted in the 

growth of rudists and nerinea reefs in the north eastern and western parts of the 

• In the eastern parts p 1imestone and cha1k were deposited p whi1e in the ~ regi. 

centra1 area, do·lemit. was formed. Brines in the central area c.a.uaed 1ater 

. ties_ between the Soreq Fm. and Kesa1en h ·rזDi reefa1 de1emitization. Loca1 UJlCenf0 

• may be observed 
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rt there was a regressi8n ef the קAt the time Qf the Bet Meir Fm. depQsiti0n 

sea a.nd penecl)ntempe>rane0us delemite was depQsited in mQst areas. 1n certain 

areas, the top layer Qf the Bet Meir Fm• is str0ngly limenitized, which may indicate 

a peried of n@n-depesitien between the Bet Meir and Moza Fms. During M0za Fmo 

depositien p a n0rmal epen marine environmet was present again and marl clay and 

limestone were depositedo Only locally dQlemite depesiti0n suggests a restricted 

0 I!tnvirenmen t 

וו

A 1Il0rma.l epen marine envir0nment in which reefs grew occurred deposition 

during the time between Amminadav and Veradimo 1n S0me restricted areas, the 

f0rmatien ef brines resulted in local dolemit. depositielll and dolomitization ef 

the reefs. Only during a shert part Qf Kefar Shau1 Fm. dep@sitien, reefs did 

net ferm and chalk and delemite were depositedo 

.. 

The base 0f theBi:ha .Fmo with delomite and dl!tdelemite suggests thatat 

ne normal epen marine cQnditienso H0wever p the limest0ne ~ this time, there wer 

0f this fermatien represents depositien in a normal open marine envir0nmento 

rtheast of Jerusalem, the-tep ef the Biha Fmo consists II>f d010mite which may ~ N 

places, the tep la.yer i8 Iשi1;'\V re.present the regressi@n ef the Turenian sea. 1n 

• dedelQmite which may indicate an UncQnfermity between the Turenian and Santenian 

~ 
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111 

THE CENOMANIAN - TURONIAN IN CENTRAL 
AND SOUTHERN SINAI 

~ 

J, Bartov 

p 

: The three formations of Cenomanian-Turonian formations of Southern Negev viz 

, Ora and Gerofit are clearly defined almost in the whole of Central and Southern Sinai ~ Hazera 

Along the Kabiliat Range ( North of Et-Tor) the section is, however, different from that of 

,) 1961 ( described by G horab ~ North Sinai and resembles that of the western side of Suez Graben 

, whose units are more satisfactorily applicable 

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

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

overlaying in Central Sinai the marine intercalations and sandstone of Lower ~ dolomite 

, Cretaceous, and in Southel'n 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 

and shows no signs of any ~ facies, The decrease in thickness towa:rd the south is regional 

, 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 

, ying tlle Nubian sandstone ןSW of :Elat 13,8 mof Tamar .membel" is over 

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 

limestone ~ dolomite ~ sections, except those of Gebel Kabiliat, where a sequence of sandstone 

i1 in ~ and shale is overlYing the Hazera, The upper member varies in thickness from 0 

, Northern Sinai to 74 m in Gebel Giddi and displays many facies changes 

-of hard limestone ~ ale, sandstone and marl overlie a prominent ledg בJGypsifero s 

dolomite, which in places changes into sandstone, glauconitic oyster beds, and disappears 
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a 
frequently,' In several sections there are u'pper Turonian Rudists in this ledge, 

If' 

. . . 

of Upper Turonian to Coniacian age is overliYing comformably the 3) Gerofit Formation: 

• Ora Formation, It is rather uniform. forming hard white to gray cliffs of limestone 

chalky limestone, dolomite and marl, The thickness 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 occas:ional 

. crossbedding and silicified limestone 

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

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

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 

,) 1961 section of Matulla Formation (Ghorab 

& 

( 
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~ The Judea Group in tlleSouthe.rn. Negev 

Zvi Garfunkel 
~ 

Soutll of Makhtesh Ra.mon the Hatira s;andstones are 

fo11owed by the Hazera 1 Ora and Gerofit Formations which comprise 

here the Judea Group. The over1ying Coniacian Zihor Formation is 

preferably inc1uded in the Mount Scopus Group (Flexer)o 

In the south the Hazera Formation consists of the 

Zafi t, Avnon, Tamar and Yotvata member's; south of Naha1 Netafim 

sandstone appears in the Avnon member which marks a minor 

Jf the se'aa T'he Yotvata member consi.sts סregresSiion or sha110wing 

-of hard 1imestones and do1omites in Makhtesh Ramon9 but it dis 

pro.bab1y wedges out 9 northwards 0 The Formation thickens ~ appears 

.. rthwards" main1y by the addi tion of marine beds at the base גOn 

In the Paran region this part of tlle section interfingers and 

.. pass.es 1atera11y into the upper parts of the lIatira Formation 

wi th the characteristic ammoni t,es in ~ The Ora Shales 

.. & i ts 10wer part" is present from t.he Ramon area southwards .. Her 

the upper part of the formation is 1oca11y truncated and contains 

4 a cong1ome!rate. Tllis marks; the beginning of the folding in the 

,~ Negev. Further 80utll this part of the section contains gypsum 

p!robab1y ref1ecting the formation of a 8i11 by the centra1 and 

northern Negev fo1dso It seems that northwards thiSi part of the 

section passes into part o:f the· Shivta formatione 

The Gerofit formation paSises northwards into part of 

the Shivta and the: Nezer Formation .. Its 1i thology is qui te 

constant but the thickness is somewhat variab1ea 

a and Gerofi t Formations rנThe tota1 tllickness of the O 

is considerably 1arger than of the equiva1ent sediments in the 

Northern Negev, and this is qui te different from the re1.ations 

of the Hazera Formationo 
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Facies Changes. in the Judea Group in Centra1 and Western Ga1i1ee 

U" Kafri 

The Judea Group sequence in Centra1 and Western Ga1i1ee consists of two 

main parts, which differ in 1itho1ogy and facies re1ationships of the 

 individua1 componentsם

T.he 10wer part, assumed to be the equiva1ent of the Yagur Formation 

exposed in the Carmel region, includes the Kesulot and Kamon Formations and 

ir Hanna Formationo It consists of a generally monotonous eנכthe Karkara member of 

,) wi th some in,terbedded mar1s at the base (Kesulot ?ormation ק':r.ו dolomi tic successio 

and gradua11y increasing amount of chalk and chert at the topo Lithology 

remains constant over the entire area, with some gradual increase in thickness 

from NW Galilee towards Zevulun Plain and Centra1 Ga1ilee o 

• 
~ 

The upper part of the Judea Group includes the Rosh Haniqra and Ya'ara 

members of the ·Deir Hanna Formation and the Sakhnin, Yanuch g Yirka and B'ina 

Formations o 

In Western Ga1ilee the sequence displays frequent and sharp facies changes, 

assumed here to represent the syndepositional relief, with dolomites and chalks 

deposited along culminations and depressions respectivelyQ In Centra1 Ga1i1ee 

1ithology and thicknesses remain fairly oonstant, and presumably signify the 

oontinuation of the stable regime oharaoteristio of the lower part of the Judea 

Group suocession" 

Conditions responsible for the faoies ohanges in the upper part of the 

are found to persist and af:fect a1 So the שJudea Group in We stern Ga1i,lee 

 Senonian sedimentation in the same loca1itiesפ
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FACIES CHANGES INTHE 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 carbonates,mainly dolomites prevail, in theCarmel - except the 

lowermost part of the section - soft chalks and marls are predominant, while 

smal1er units of limestones and d.olomites appear as occasional intercalation. 

usually connected with reefal development. 

The reasons forthis significant difference between the Carmel facies and 

the Judea group proper in the northern and central partof the country can be 

understood considering the geographic position of Mount Carmel. Here are 

J 

" 

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 sea 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 markeddifference which should be mentioned, and whichmay 

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 foralities. 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 alternai1:ion of the sedirnentary environment of very 

shallow epicontinental sea. suitable for bioherrn developrnents. with 

sornewhat deeper neritic sea. causes t:re changes of facies within the 

different forrnations. 

In conclusion it has to be noted. that in spite of t:re frequent facies 

alterations the general sedirnentary conditions during Cenornanian-

Turonian tirne changed only slightly. The area was constantly far away frorn 

the shoreline. on the rirn of the basin. depthchanging though frequently. but 

not significantly. waters warrn andrich in CaC03.: 

The fossil life was thriving although reef-building anirnals disappeared 

during deepening - When arnrnonites and big rnolluscs took their places. 

They carne back again when conditions perrnitted. 

Dr. E. Kashai 

~ 

~ 

~ 

~ 

-----" 
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