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??? SITUATION AND TOPOGRAPHY OF THE REGION. The region investigated is a coastal strip along the Mediterraneanand extending from Ijzim (about 20 km. south of Haifa) in theNorth, down to the properties of Karkur in the South. Its lengthis about 17 km.; its width varies from 8 to 10 km. The northernpart as far as Binyamina consists of a low coastal strip, about3 km. in width and a hilly country, strongly intersected by manywadis, in the interior. The boundary between the coastal plamand the hills runs almost parallel with the coast. Near Binyaminathe hills suddenly come to an end, so that the coastal plain bendssharply inward: here we find the lowland of Binyamina, PardessHanna and Karkur. The hilly region mentioned before is the south-western part of Carmel. It is a table-land and consists, as we shallsee, entirely of Cretaceous and Eocene. The volcanic tuffs of theCenomanian cause â€” by

their relative softness â€” stronger erosion(widening of the valley) than the surrounding rocks. The topogra-phy of the Senonian-Eocene is as a rule much softer than that ofthe harder Cenomanian-Turonian. In summer the main-roads are well passable as a rule. In thewet season, on the contrary, the main-roads of the coastal plaincannot be used by heavy traffic. During that season the busZichron Jaacov â€” Haifa does not pass by El Fureidis, but byBath Shelomo. This state of things is going to be changed, nowthat the newly ballasted road Tel Aviv â€” Haifa is finished. Thenumberless footpaths are passable for asses and horses in every season. HISTORY OF THE GEOLOGICAL INVESTIGATIONOF THE HILLS. Already Bellardi found Nummulites in the region we intend todiscuss (6). The Eocene, in this way ascertained, has been indicated



??? however, in the wrong place by Lartet (37), according to Avni-melech, Doncieux and picard (4). In 1910 Blanckenhornmentions (12, p. 420) the upper cretaceous basalts and tuffs ofIjzim and Zemmarin (Zichron Jaacov). His map of 1912 showsthese eruptiva in different places. In this work he indicates therocks of the Eocene-basin of Bilad el Ruha as Senonian. Joh.Boehm (1900) collected Cenomanian-Turonian fossils from theenvirons of Ijzim (22). In 1915 E. FucHS described samples ofthe cretaceous basalts and tuffs (29, p. 571). Moreover in 1927 (66a)Nathan Shalem writes a few things about the outward appearanceof these effusiva in the field. In the same year Blanckenhorndescribes innumerable cretaceous fossils from the environs ofZichron Jaacov and from another place of Mount Carmel (16).He calls the silicified fossils near El Fureidis (western slope ElMitaman'a)

Turonian, which, in my opinion, should be Cenomanian,as we shall see. In 1931 (17) he still held the same view about theage of these fossils. It appears from Blake's description of Car-mel (9) that he too must have visited the region we are going todiscuss. Picard has given only a few remarks in his numerouspublications (see 48 and 50, p. 58, first paragraph). Avnimelech rediscovered the Eocene of Bath Shelomo in 1936.It is to be regretted that he presumes a fault, running right acrossthe whole region of southern Carmel, on quite insufficient grounds{3. P- 133. faille c). In the next chapter it will be shown that onehas to be cautious in believing that Actaeonella salomonis Fraasis a good index-fossil for Turonian (3, p. 26). So we see that work of various kinds has already been done inthe southern part of Carmel, and my list is probably not evencomplete. What had so far been

wanting was a geological map with sectionsand the stratigraphical connection of the formations found. Thiswork was only possible for me thanks to the fine and very precisetopographic maps i : 20.000 of the Survey Office in Tel Aviv.The topography of my geological map has been adopted from thismap. The fieldwork was done during a number of months of theyear 1936.



??? STRATIGRAPHY OF THE HILLY COUNTRY. A. Cenomanian. Many complaints have been made of the difficult separationbetween Cenomanian and Turonian in Palestine. Moreover Blakeregrets the fact that it has not been possible for him to give astratigraphy for the whole Carmel. This is caused by the circum-stance that even in so small a region as that which we discusshere the stratigraphy differs totally from place to place, a conse-quence of the quick changes of the facies. Nevertheless, Blakehas tried to draw up a general diagram which I shall cite briefly(9, p. 58â€”59): (a)nbsp;M e 1 e k e i.e. white crystalline marble-hke limestone con-sisting largely of fragments of Radiolites. Near the base is usuallya quartz bed or lenses with Nerinea c.f. olisiponensis Sharpe ....There is Kttle doubt that the meleke passes gradually upwards intothe Turonian .... 150 to 300 feet. (b)nbsp;Dolomite or hard

yellow granular lime-stone. The dolomite is the typical rock of Wadi Mugharaand the south section of the south end of Carmel northof Binyamina.... 150-300 feet. (c)nbsp;Chalky limestone passing into chalky limestone with flintsor soft dolomite .... 250 feet. Deeper layers, not occurring in our region, do not matter here.I point out that in our region (b) and (c) merge into each other andform one complex (see the map). It will be easy to describe some sections in our region; from South to North. i. Climbing the escarpment near Jazirat el Qusseib, we firstmeet with unstratified gray grainy dolomite with some nodularflints at its base. Higher up these dolomites become stratified.Here they sometimes contain Eoradiolites syriacus Conr. Thedolomite is the same as mentioned by Blake (9) sub (b). Thenodular flints remind one of (c). On the table-land, a little to the



??? North, we find white porous semi-crystaUine unstratified reef-likeHmestone. Near Kh. Umm el 'Alaq it contains Pecten karmeliticusBlanck.; in the southern part of the region, north of Kh. EshShuna, we find those limestones as well. Here they contain Nerinearequieniana d'Orb. and rests of Rudists. On this porous whitelimestone forming the lower layers of (a) of Blake, there lies againwell-stratified dolomite. It can clearly be seen how the whitelimestone of Kh. Esh Shuna gradually passes into the dolomiteboth in the strike as well as perpendicular to it. 2.nbsp;From Kh. Kabara towards the East we first pass the lowerdolomites again. On the ridge joining on the eastern side we againmeet with white crystalline limestone containing many casts,possibly of Eoradiolites syriacus Conr. In underlying dolomiteseastward there occur many samples of Pecten shawi Perv. I foundthat in the

South the white limestone again gradually passes intodolomite. In the wadi of Ard Abu Hamid there is a lens of stratifiedslabby limestones with nodular flints and rests of Gryphaea, whichpitches away under the dolomites mentioned before. Mountingto the main-road in the direction of Bir Jabir we first meet againwith the dolomite, afterwards we enter a large flat region of whiteporous limestone with rests of large Nerinea's and Rudists. Inthe quarry of Bir Jabir we find rests of Chondrodonta munsoni(Hill) besides fragments of Echinoidea. This white porous limestonepasses eastward into well stratified dolomite lying on it. (Seesection 0-P). 3.nbsp;If we mount along the main-road from the station of ZichronJaacov we first meet with thick-bedded dolomite, here far lesssteep than that in the southern part. Near the stoneworks of thefirm of Paster there is intercalated in the dolomite a marly

bedwith many Pecten shawi Perv., Hemiaster }saulcyanus d'Orb.and H. }saulcyanus var. batnensis Coq., Cardium pauli Coq.,Protocardium hillanum (Sow.), Area }dilettrei Coq. and some restsof Bryozoa. Near Z chron Jaacov we find much chalky material appearingin the mountain-side, but also dolomite. Near the cemetery wenote yellow limestone with numerous, but unfortunately indeter-minable Lamellibranchiata (e.g. Pectinides and Ostreides). Southof the churchyard yellow chalks with Rudists appear, which



??? towards the South are connected with the white porous chalk wediscussed before. Towards the East the tectonic becomes somewhatmore complicated (See section M-N). In Ard el Bustan we findan anticlinal dome containing in its core flinty limestone andsurrounded by a belt of stratified dolomite, such as is found eastward of Kh. Umm el 'Alaq. 4.nbsp;If we pass via Ard en Naffakha to the East, we first findlimestone with many nodular fhnts in the mountain-side (seesection K-L); halfway up the slope we see dolomites with numerousOrhitolina's somewhat to the South, and Pecten shawi Perv. tothe North. This dolomite is the same as the lower dolomite ofsection 3. In the vineyard on the table-land we find porous whitechalk: real white quot;nariquot;-chalk, lying on this dolomite. In the wholeof this small region north-west of Zichron Jaacov, it occurs withyellow fossiliferous limestone. In somewhat less

weathered whiteporous limestone there appear a few badly preserved Nerinea's.Here the yellow hmestone contains â€” e.g. W. of Khallat et Tina â€”Eoradiolites syriacus Conr., 7 rigonia sp., Alectryonia carinata(Lam.), Pecten shawi Perv.; E. of Ard en Naffakha it containsExogyra columha (Lam.) (small specimens). Somewhat moreeastward we find fragments of Chondrodonta and Ostreides. Thisyellow limestone with the white porous limestone is again thequot;Melekequot; of Blake. In the yellow limestone basalt and tuff areintercalated; we shall refer to them later on. 5.nbsp;We shall now have a look at the wall of El Mitaman'a-Khallatet Tina-Jabal ez Zakhuri. On the western side we perceive so-mething peculiar: near the wadi N. E. of ^^^ we see that th dolomite has totally wedged out; here the yellow fossiliferouslimestone (Blake, a) lies immediately on the flinty hmestones(Blake, c). These cavernous

sihcified hmestones are of great hard-ness and form peculiar wild twists and twirls, which are still harderand have been left out by erosion. All fossils are sihcified. Therock is well stratified but thick-bedded. The flinty hmestone onthe top of El Mitaman'a contains much Gryfhaea vesiculosa Sow.Descending westward we find in the mountainside many samplesof Nerinea subgigantea Blanck., Nerinea requieniana d'Orb. andActaeonella salomonis Fraas, finally in deeper strata Eoradiolites



??? syriacus Conr. Together with the first mentioned form I also foundone cast of Cerithium aff. elias Boehm. Passing from El Mitaman'a to Khallat et Tina we first meetwith dolomite of considerable thickness on the same level as theflinty limestones. On the dolomite there hes the yellow limestonewith the Cenomanian fossils mentioned before. Towards the Eastthis yellow limestone gradually thins out and near Jabal ez Zakhurithe Turonian lies immediately on the thick-bedded dolomite. 6.nbsp;From El Fureidis turning to the East, we first see, at thefoot of the slope, flinty limestone with many Gryphaea vesiculosaSow.; then some yellow limestone and then again dolomite withExogvra columba (Lam.). More to the East this dolomite containsOrhitolina, a few rests of Pecten and Plicatula reynesi Coq. Theyare followed by beautiful crystalline pure white hard carstic lime-stone, poorly

fossiliferous, and of great extension. It is the lowerpart of Blake's (a). East of the wadi, which lies to the south ofEdh Dhahrat, it immediately pitches below the upper strata of (a),consisting of yellow limestone with a thick bed, filled with Eora-diolites syriacus Conr. In this limestone, which forms the under-lying stratum of the basalts and tuffs, there occurs moreoverInoceramus ? lyncht ? Conr. 7.nbsp;To the North, the section becomes more and more simple.The dolomite rapidly thins out and the whole region between ElFureidis and Kh. Manara shows from top to bottom the followingrocks: I. yellow fossiliferous limestone with intercalated basaltsand tuffs; II. white crystalline limestone; III.nbsp;thin bed of yellow limestone and yellow marl (notmarked with special signature on the map); IV.nbsp;flinty limestone. IV. Ostrea vesiculosa Sow. is the fossil of most frequent occur-rence. It

appears in many thin strata. Besides we find near Suwamirindeterminable Nerinea's. In the wadi opposite Er Rubbeida aDiscoidea[?). South of Kh. Manara we note moreover Nerinea requienianad'Orb., and Actaeonella sp. in fairly large quantities. In chalky



??? parts of Mount El 'Arnin (W. of 'Ein Ghazal) we also find numer-ous Orhitolina's. 111. Yellow limestone and yellow marl occur especially nearUmm et Tos, south of 'Ein Ghazal, etc. In those places the yellowmarls are most frequent. As to their appearance they remind onesomewhat of the volcanic tuffs in level I. In the yellow limestoneof the same level between 'Ein Ghazal and El Lihif we find Pectenshawi Sow. and Pholadomya vignesi Lartet. Moreover south of'Ein Ghazal we meet with Exogyra columba (Lam.). fshZ/chror? Jjacai^nbsp;flbu ^^ I.I ,1 , â–  . ^-T-O -nbsp;I ' I ' I ' I ' -L I J/ATV Buahsi-nbsp;'Me/eAequot;nbsp;bellownbsp;F/zn^y L/mesione.nbsp;Limesione Limestone Fig. i. Schematic cross-section through the Cenomanian rocks from S. to N. II. The white crystaUine limestone that, in its turn, lies on IIIcontains, it is true, many rests of fossils e.g. of Pectinides, butthey are indeterminable. It is

strongly carstic and has, on itsfracture, a purple weathering incrustation. It covers a large surface. I. The upper strata mainly consist of yellow limestone, againwith many Eoradiolites syriacus Conr. Near Abu Qanatir we notemoreover Exogyra columba l^?Lva.),Caprimda }cedrorum (Blanck).Area trigeri Coq., Nerita aff. mundae (Sharpe) and a single Orbitolina.Southward we also find Alectryonia carinata (Lam.) and Actaeonel-la's {Actaeonella salomonis Er.?) As mentioned before, this limestonecontains intercalated basalts. To the East of Abu Qanatir it isbounded by dolomite into which it gradually merges. Somewhatto the South this dolomite contains small Gastropoda, and coversthe basalt. Caprinula Icedrorum (Blanck.) has also been foundon Er Riba'at, on the same level.



??? Fig. I is a diagrammatic section of the entire Cenomanianbetween Kh. esh Shuna in the South and Abu Qanatir in theNorth, in which the different facial transitions, which I taketo exist here, have been indicated. Discussion of the age of the rocks. It is necessary to investigate, whether the rocks I have so farregarded as Cenomanian in this chapter, really belong to it. There-fore we shall review all the fossils I collected from these formations.In 1934 (18) Blanckenhorn made a list of all the Mollusks andBrachiopodes of the Cretaceous in Syria and Palestine knownto him. Behind each name of the species he marked with a figure thenumber of the specimens that had been determined; behind thatfigure a character indicates the stratigraphical level in which everyform has been found in the different countries of Asia and Europe.Using this list as a basis we may verify the age of our

Mollusca.We shall treat the fossils fades by fades. In the dolomite we found: Fossil. Eoradiolites syriacus Conr.Pecten [Vola) shawi Perv.Cardium pauli Coq.Protocardium hillanum (Sow.)Area delettrei Coq.Exogyra columha (Lam.)Plicatula reynesi Coq. Age, according to Blancken-horn. Lower Cenomanian-Turonian Vraconian-Cenomanian Cenomanian-lower Senonian Aptian-Senonian Cenomanian Cenomanian-Turonian Cenomanian-Lower Senonian In the white limestone we found: Fossil. Pecten }karmeliticus Blanck.Nerinea requieniana d'Orb.Eoradiolites syriacus Conr.(?)Chondrodonta munsoni (Hill)Caprinula }cedrorum (Blanck.) Cenomanian Age, according to Bi.ancken-horn. CenomanianC enomanian-TuronianLower Cenomanian-TuronianCenomanian-Turonian



??? In the yellow Rudists-bearingFossil. Eoradiolites syriacus Conr.Alectryonia carinata (Lam.)Pecten shawi Perv.Exogyra columba (Lam.)Inoceramus ? lynchi ? Conr.Area trigeri Coq.Caprinula 'gt;cedrorum (Blanck.) In the fhnty hmestone we found:Fossil. Gryphaea vesiculosa Sow.Nerinea requieniana d'Orb.Nerinea subgigantea Blanck.Actaeonella salomonis FraasEoradiolites syriacus Conr.Cerithium aff. elias Boehm Age, according to Blancken- horn.Cenomanian-TuronianCenomanian-TuronianCenomanian-TuronianCenomanian-TuronianLower Cenomanian-TuronianLower Cenomanian (as regardsthe typical specimens) hmestone we found: Age, according to Blancken-horn. Lower Cenomanian-Turonian Cenomanian Vraconian-Cenomanian Cenomanian-Turonian Vraconian-Cenomanian Cenomanian Cenomanian In the thin yellow limestone-bed mentioned in Section 6 sub HIwe found: Fossil.

Pecten shawi Perv.Pholadomya vignesi LartetExogyra columba (Lam.) Age, according to Blancken-horn. Vraconian-Cenomanian Vraconian-Senionian Cenomanian-Turonian Among the fossils not belonging to the mollusks only two Echinoideawere determinable as regards their species. According to Blan-ckenhorn Hemiaster saulcyanus var. batnensis Coq. serves as anexcellent index-fossil for Cenomanian (15, p. 103) on the southerncoast of the Mediterranean. As we have already seen, somewhatdoubtful forms come from a marly bed in the dolomite. Nerita aff. mundae Sharpe, which I collected in yellow hmestone



??? of Abu Qanatir, was not yet found in Palestine; this form has beenfound in Portugal in formations which are upper Cenomanian orlower Turonian. Looking through the list of our fossils it becomes evident, thatthe age of the rocks in which they have been found can only beCenomanian or Turonian. If we leave out of account those fossilsthe species of which we could not determine with certainty, anda few forms which have been found on Carmel only, and thereforecannot be regarded as conclusive, a few forms are left which tellfor Cenomanian and against Turonian. They are: Pecten shawi,Alectryonia carinata, Area trigeri and perhaps Hemiaster saulcyanusvar., batnensis. One of them is only known from Palestine. Itsconclusive evidence must therefore not be overrated. Pecten shawi,Alectryonia carinata and Hemiaster saulcyanus var. batnensis,however, are quot;truequot;

index-fossils for Cenomanian, partly for thewhole vicinity of the Mediterranian, partly even for regions ofstill larger extension. In view of the above-mentioned facts, we need not doubt ofthe Cenomanian age of the rocks that I regarded as such. So farwe have only considered the fossils I found myself. This becomessomewhat different, if we also consider the fossils found by Blan-ckenhorn in the same region. In 1931 (17) Blanckenhorn mentioned (p. 10) that he foundthe following fossils near quot;furedisquot; (El Fureidis) not far fromZichron Jaacov and south of quot;usufjaquot; in Carmel: Nerinea requienianaand subgigantea, Actaeonella salomonis, Itieria zemmarinensis, Hip-purites resectus and Radiolites peroni. His first findingplace isconcerned with the flinty limestones of El Mitaman'a. I repeatedlyvisited this spot, yet I did not succeed in finding the last threeforms mentioned by

Blanckenhorn. The list in (18), alreadyreferred to, mentions that Itieria zemmarinensis Blanck. onlyoccurs in Turonian. As this species has been found only in someplaces north west of Ijzim except near El Mitaman'a it cannotbe looked upon as a good index-fossil for Turonian. As to the secondform, we meet with far greater difficulties. Hippurites is a genuswhich has not yet been found in the Cenomanian. Blanckenhornmentions once more the form Hippurites resectus Defr. in 1934(18, p. 232); he relates, that in the collection he determined. Hip-



??? purites resectus occurs; its findingplace, however, had not beenexactly estabUshed. He writes moreover that Hippurites grossouvretDouv. has been found near Zichron Jaacov in silicified state. It is obvious that in 1934 Blanckenhorn changed the nameof the specimen of Hippurites resectus he mentioned in 1931, andthat earher he was led astray by a picture of Douville (27, Pl. V,fig. 7), of which Blanckenhorn writes (18, p. 232) that it resemblesmore the section through Hippurites grossouvrei Douv., than that through Hippurites resectus. However this may be, Blackenhorn does not clearly indicatewhy he has the name of Hippurites changed, or why he thinksthat he made a mistake in 1931. It is quite impossible that in 1934he would not have described the same Hippurites he mentionedin 1931, for his treatise (18) is a complete catalogue of all cretaceousMollusks from Palestine and Syria. His picture

of Hippuritesgrossouvrei in (18) reproduces a Hippurites beyond all doubt. Let us now take the third form, Radiolites peroni (Choffat)Douville, found near El Mitaman'a by Blanckenhorn, but notby me. This form is only known from the upper Cenomanian ofPortugal, France, Albania, Persia, the Karakorum, TripoHs andTunesia. We now have the remarkable situation, that the fossilswe found ourselves bear witness for being Cenomanian. Amongthe forms found by Blanckenhorn, but not by me, there is onethat also speaks in favour of Cenomanian, whereas Hippurites,according to our present knowledge, cannot be older than Turonian.Seeing that the large majority of the facts speak for Cenomanian,I think I have a right to adhere to the Cenomanian age of thecomplex described. The Hippurites grossouvrei either comes fromanother finding-place, or we have to deal with a findâ€”as yet veryimprobable â€” of

a Hippurites in the Cenomanian. In conclusion I wish to state, that it is desirable to look forHippurites in the Cenomanian-Turonian of Palestine; they willprove to be of better use in order to enable us to separate Ceno-manian from Turonian than many other fossils. B. Turonian. Compared with the Cenomanian the Turonian is very monoto-



??? nous. In the whole of the region, we can devide it into two zones. i. The deeper zone, the so-called quot;Mizzi Heluquot; is a well-stratified dense limestone of milky colour (see Blake 9, p. 106). Itmay be seen on the map, how this zone runs through the wholeregion. One may even trace it through the whole of Cisjordania.Everywhere north of Shefeya it can contain Nerinea requienianad'Orb. and Actaeonella salomonis Fraas in higher zones; besidessome large Rudists [Durania?) and corals. Among the Foraminifera we find especially many Miliolidae',besides fewer Textularidae and Discorbinae, and hardly anyGlobigerinidae. In one place N. of Umm el Jarab we find Alveo-lina sp. in a layer of quot;Mizzi Heluquot; moreover containing AVweanotlingi? Boehm. In the South near the source of the Nahr ez Zarqawe find, besides indeterminable Rudists with radial wallstructure,many

small Foraminifera resembling Calpionella's. Hardly anyflint occurs in all this quot;Mizzi Heluquot;. From the fossils mentionedthus far Nerinea requieniana and Actaeonella salomonis may â€”according to Blanckenhorn â€” occur in Cenomanian as well asin Turonian. Nerinea notlingi Boehm has as yet been found onlyin the Cenomanian of Carmel and has therefore no evidential value.So, for the Turonian age of the quot;Mizzi Heluquot; in our region we haveno better argument than that they contain fossils which mayoccur in Cenomanian as well as in Turonian, but that we did notmeet with fossils, which might exclusively point to Cenomanian;moreover that they rest on rocks we regard as Cenomanian. If we go through the list of Blanckenhorn (18), we see thatonly very few fossils in Cisjordania may be regarded as good index-fossils for Turonian. The Hipfurites alone can be of

assistance tous. So it is of the greatest importance for the determination of theage of the quot;Mizzi Heluquot; that Avnimelech has found Hippurites inthe subjacent bed of a quot;Mizzi Heluquot; (3, p. 34). Through the wholeof the literature quot;Mizzi Heluquot; is called Turonian (see Avnimelech3, p. 26, Blanckenhorn ii, p. 79 and 17, p. 16, Blake 7, p. 16and 9, p. 51 etc.). 2. The higher zone consists of a bed of white to paleyellow crystalline limestone, porous, with numerous rests of indeter-minable fossils. It contains Hippurites{}and Ostreides. Sometimesit forms escarpments.



??? Both zones are generally well discernible. The quot;Mizzi Heluquot;,however, may sometimes be somewhat crystalline, and sometimesthe crystalline limestone contains lenses of quot;Mizzi Heluquot;. Bothcomplexes together have a thickness from 60 to 140 m. C. S e n o n i a n-E o c e n e. On the crystalline limestone of the upper-Turonian there lieseverywhere white chalk in the very facies of the Senonian in otherregions of Palestine. Contrary to other places it is poor in fossils.1 only found determinable material on the erosion-rest on whichthe village of Shefeya has been built. Here, besides shark-teeth,the rock contains indeterminable Lamellihrachiata and Ammonites]moreover: Leda perdita Conr., Dentalium cretaceum Conr., Dentaliumoctocostatum Fraas and Cerithium sp. Picard. Finally fragmentsof a Baculites have been found on the way to Bureika east of Ardel Bustan. Sometimes the rock

contains some bitumen and veryrarely fhnt. It is totally unstratified. Hills composed of thismaterial are quite covered with a hard quot;Nariquot;-incrustation,which has a preserving effect on the soft masses of chalk beneath.The rock being so unstratified nothing can be said about tectonicsand thickness. West of Kh. Tata a band of very well stratifiedflintbeds â€” gradually widening northeastwards â€” is intercalatedinto this unsympathetic complex. They alternate with chalk-bedscontaining nodular flints; I take these flinty limestones to beEocene, thus agreeing with Avnimelech (4). They contain manyGlobigerinae and fragments of Radiolaria (see also Avnimelech 3,p. 77). I did not find Nummulites in my region. The boundary between Senonian and Eocene has nowhere beenascertained in Carmel, the fossils collected in the Danian-Eocenebeing very scanty. The small Nummulites occasionally found

byPiCARD and Avnimelech in the flinty strata never occur in conti-nuous levels, but form small lenses, not easily to be found, andoften widely distributed. But neither the flinty strata themselvesgo on continuously: from Shannaq el Jihash southward, the fhntyzone is found to thin out gradually and in the South of Bir Tatathe fhnt is totally lacking. If we consider the western and thenorthern border of the flinty complex, it appears to he normally



??? on the non-stratified chalk. The southern and eastern border,however, are not easily definable; the rock grows continuallypoorer in flint and gradually passes into unstratified chalk, whichtherefore must be Tertiary. At the same time the vegetation, whichon the flinty complex is always very poor, gets somewhat moreflourishing. D. Transition Eocen e-0 1 i g o c e n e. It is necessary to say something about the drill-log betweenAbu Habil and Tell Abu Hamad. Its depth is 410 m. At a depthof 25 m. already Nummulites and Amphisteginae have been foundin grey chalky rock. Picard calls them Giveat-Ada limestones.They are from 150 m. to 250 m. thick and are covered by a few-meters of silicified limestone. According to Avnimelech they areOligocene (3), according to Blake, Miocene(?) (9) and accordingto Picard quot;Lower-Tertiaryquot;. Below these strata flinty limestonesfollow,

which we have learned to know as Eocene. I have handledmaterial and some Foraminifera from the drill-log of Abu Habil,but Avnimelech will treat the subject himself. THE UPPER CENOMANIAN BASALTS AND TUFFS. Basalts and tuffs have been found between Ard el Bustan andAbu Qanatir in a narrow zone. Near Bir Jabir on the main-roadsome basalt-waste may be seen. Tuffs occur especially in the surroundings -of Zichron Jaacov,and west of Shefeya. They are variegated: red, pale green, yellowand brown. The tuffs have been macroscopically well described(29, 66); therefore I will not enter into a further macroscopicaldescription. The effusiva are dense or vesicular. The dense basalt is black;macroscopically only the Olivine is identifiable. It is generallyfound in loose boulders (e.g. in the tuff of Shefeya and ZichronJaacov) and only rarely in continuous beds. The vesicular

basaltweathers much more easily than the dense; it is friable and oftenhas brown weathering-incrustations.



??? 1.nbsp;Age. The map already shows that the basalts and the tuffsof Shefeya are covered by Turonian limestones. It can more clearlybe seen in the field. On the northern and western side of Shefeyathe basalts pitch below Turonian limestones. Between quot;MizziHeluquot; and tuff there sometimes lies a thin stratum of yellowlimestone with or without Rudisis. This proves that the basaltsand the tuffs are Preturonian. (Near Salmaniyat and furtherbetween Shefeya and El Fureidis we meet with enclosed fragmentsof basalts in the chalky white quot;nari-quot;limestone, which elsewherecovers the tuffs and basalt, but which is here only found as boulders.We shall see hereafter that these two finds supply no argumentfor the Preturonian age of the basalts, the quot;nariquot; being a veryyoung formation. I discovered a microscopical fragment of basaltin a shde of yellow, Cenomanian Rudist-limestone. This

rock co-mes from Abu Qanatir; it proves the Cenomanian age of the basalt. The basalt and tuffs are younger than the lower strata of theyellow Rudist-limestone; for everywhere west of Shefeya we seehow these lower strata pitch away under the tuffs. At the contactwith the tuffs these strata often show recrystallized Calcite (weakcontact-metamorphism). The above-mentioned facts sufficiently prove the upper-Ceno-manian age of the basalts and tuffs. 2.nbsp;The microscopical examination of theeruptiva. A. Dense Basalt. I. Findingplace: 900 m. W. of Shefeya. At first sight the sUdegives the impression that the rock is a common olivine-basalt.As phenocrysts there occur: a) Titaniferous Augite, in scantycrystals. They are of zonal construction; the rims especially areof a violet colour; they contain a zone of inclusions, b) CommonAugite, more faintly coloured. This too is rare. The maximum sizeof the

crystals is somewhat more than 0,5 mm. c) Olivine, oftenin groups; size up to 0,5 mm. It is by far the most frequent pheno-cryst. It is serpentinized superficially and along fissures; theSerpentine has a green colour owing to Chlorites etc. Some Ohvineshave been altered into Iddingsite.



??? i6 The groundmass consists of numerous laths of Labradorite(maximum size i/6 X 1/60 mm.), groups of small Augite-crystals,much less Olivine, which has partly been altered into green Ser-pentine, but mainly into Iddingsite. Moreover, the groundmasscontains Magnetite, often agglomerated into small groups. Betweenall these minerals there is a mesostasis, which is nearly colourless.It is veined with delicate little cracks, and its quantity is ratherimportant. The refraction-index of this mesostasis is but littlemore than that of canadabalsam. The bi-refringence is a little lessthan that of the Plagioclase. There are no distinct crystal-contours;with crossed ni?§ois we therefore perceive irregular grey and darkspots. We shall see afterwards that this mesostasis is probablyNepheline. Secondary minerals are â€” besides Serpentine andIddingsite mentioned before â€” Chlorite and finely

crystaUizedCalcite in irregular spots. The rock is a Nepheline-bearing olivinebasalt. 2. Findingplace: between Shefeya and Es Salmaniyat. Theslide again has the aspect of an olivinebasalt. The phenocrystsare formed by many Olivines and groups of rather large Augites.The Augites are nearly colourless and have some little irregularlydistributed inclusions. As in the former slide the Olivines arepartly serpentinized; the Serpentine is oHvegreen to darkgreen. Among the minerals of the groundmass, many Plagioclase-laths achieve such a considerable size (up to i mm.) that they maysurpass the phenocrysts in length. Little Augite-crystals frequentlylie within them, along their rims, and elsewhere too Augite-inclusionsoccur within the Plagioclase. Besides these large Plagioclases therealso occur smaller Plagioclases. In the groundmass we moreoverfind much Augite and Magnetite

distributed in tiny particles,accumulating especially near the Augite-crystals and also forminginclusions within them. One cannot say with any degree of cer-tainty if scanty Olivine also occurs in the groundmass. Everywherein the groundmass we find spots of a mesostasis with nearly thesame properties as in the former sHde. The refraction-index iseither a little larger or a little smaller than that of the balsam(1,550â€”1,538). The bi-refringence is very low. Very hkely we againhave to deal with Nepheline. Different kinds of secondary mineralsoccur. The Serpentine has been coloured by Chlorites; spots of



??? Chlorite also occur in the groundmass. The Magnetite sometimeshas a clear red rim of Limonite. Finally there occur in the slidenumerous vesicles filled with Zeolites. Some fillings are isotropic;their refraction-index is much smaller than that of canadabalsam(Analcite?); other vesicles are filled with minerals of low bi-refrin-gence; their refraction-index also is very low. The fillings of those ve-sicles frequently have a parquet-structure. They are biaxial positive. A second slide has been used for some reactions. The slide, notprovided with a coverglass, was for some time covered with asolution of gentian-violet in water. After filtrating no mineralsappeared to have taken-in the colouring matter. The colouringmatter only remained in some fissures. From this it may be con-cluded that no gelatinous minerals are to be found in the sUde;therefore the isotropic fillings cannot be Opal. Afterwards (Hol-mes, 33b, p.

276) the slide was treated with hydrochloric acid andthen, after filtrating and rinsing, again with gentian-violet. Aftercleaning it could be seen that in rather numerous places parts ofthe mesostasis had become intensely violet. I found that onevesicle filled with isotropic minerals had also taken-in the colouringmatter. Ohvines were but little coloured. Chlorite somewhat more.So, all these minerals had been more or less gelatinized by the hydrochloric acid. This rock is again a Nepheline-bearing olivinebasalt. 3. Findingplace: about 500 m. SW. of Abu Qanatir. Again theslide has the appearance of fairly normal olivinebasalt. The phe-nocrysts consist mainly of serpentinized Olivine, but alterationinto Talc sometimes occurs as well; Augite as a phenocryst inrounded agglomerations is rare. Here and there it contains in-clusions (? Magnetite) and is pale violet (? titaniferous Augite). The groundmass mainly

consists of rather large Plagioclases(see former preparation) and Augite; it is, moreover, rich in Mag-netite; the Magnetite accumulates especially near the Augite. Itis oftOT developed as skeletons of crystals. It may be that somered grains indicate the place where Olivine-crystals in the ground-mass have been altered4nto Iddingsite. It is not entirely impossiblethat little spots of a colourless mesostasis are present in the ground-mass; but it could not be proved with certainty. Secondary mineralsin the groundmass are Chlorite and Calcite.



??? i8 The rock is an olivinebasalt. 4.nbsp;Findingplace: Bir Jabir. Rather fine-grained basalt. Pheno-crysts are almost exclusivly serpentinized Olivines. The Serpentinehas been coloured light green by Chlorites. Iddingsite sometimesoccurs. Alteration into Talc is rather common. Augite-pheno-crysts hardly evei occur. The groundmass, consisting largely ofPlagioclase (Labradorite), Augite-aggregations and some Magne-tite, contains much of the colourless mesostasis (see formerdescriptions). Some spots of the mesostasis are pale yellow. Inthe groundmass there occur moreover spots of brownishgreenand grassgreen Chlorites. A .second preparation from the same locality was treated ac-cording to the method described on page 17, whereby â€” afterthe treatment with hydrochloric acid and gentian-violet â€” themesostasis became intensely purple. The other minerals

remainednearly unaffected. Only the chloritic minerals were partly decolo-rized, partly coloured yellow. Before the treatment with hydro-chloric acid, the refraction-index of the mesostasis had beenmeasured. It appeared that it frequently did not much differ fromthat of canadabalsam, but in several spots it was much smaller,viz. about 1,48 (Zeolites!). The rock is a Nepheline-bearing olivinebasalt. 5.nbsp;Findingplace: origin of the wadi running from N. to S., tothe N. of wadi Es Salmaniyat. Rather coarse-grained basalt.Phenocrysts are groups of Olivines, serpentinized along fissures.The colour of the Serpentine is brown to brownish green. Moreovermany phenocrysts of titaniferous Augite with irregular inclusionsoccur in the preparation. Contrary to former preparations, the groundmass contains lessMagnetite, which occurs in skeletons. The Plagioclases are largeand may surpass the

phenocrysts in length. Many little Augite-grains and Augite-needles of the groundmass project into thePlagioclase or form inclusions within them. Spots of a yellowmesostasis occur in several places in the groundmass. It is verymuch cracked. Its refraction-index is distinctly lower than thatof the Plagioclase. It is not entirely isotropic. The contours of thedifferently orientated fields are â€” nevertheless â€” not distinct.Sometimes groups of radially orientated needles occur in this



??? mesostasis. Secondary minerals are Serpentine and Chlorite.The Chlorite occurs in the groundmass as irregular spots and sphe-rolites. A slide from the same locahty has been treated with hydrochloricacid and gentian-violet. The yellow mesostasis became dark violet.A third slide clearly shows how the yellow mesostasis appears aswell in vesicles, the core of which sometimes contains chloriticalmaterial. In this preparation the anisotropy of the mesostasis is alittle more distinct than in the former one; at the same time, itmay be observed that the refraction-index is much lower thanthat of balsam. Larger spots are biaxial and positive (Zeolites).Olivinebasalt. 6.nbsp;Findingplace: W. of the pumpingstation, south of Shefeya.Rather fine-grained basalt. Phenocrysts are strongly serpentinizedOlivines, agglomerated into little groups, often surrounded by avague zone of grassgreen chloritic minerals;

sometimes with anarrow rim of Iddingsite. Moreover colourless and very rareAugite occurs. The groundmass consists of small laths of Plagio-clases, aggregations of Augite and small grains of regularly distri-buted' Magnetite. Neither is the colourless mesostasis of feeblebi-refringence lacking. Moreover, some vesicles are filled with acolourless, dull mineral, which is quite isotropic. It also occurshere and there in the groundmass. Its refraction-index is lowerthan that of the much more transparent mesostasis and of courselower than that of canadabalsam too. Only little Chlorite is to befound in the groundmass. Finally we see how the few Olivine-grainsin the groundmass have been partly altered into Iddingsite. 7.nbsp;Findingplace: 650 m. W. of Shefeya. Fine-grained basalt.Most of the phenocrysts are partly serpentinized Olivine-crystals;alteration into Talc also took place. They have a tendency

towardsagglomerating in groups. Pale violet Augite as phenocryst is scarce.The groundmass mainly consists of small Plagioclases, agglomera-tions of prismatic Augite, and finely distributed crystals of Mag-netite, which are inclined to agglomeration. Moreover, a transparent,weakly anisotropic mesostasis may clearly be seen, notwithstandingthe fineness of the groundmass. Everywhere its refraction-indexis lower than that of the Plagioclase. Chlorites appear here andthere in the groundmass, partly forming spherolites.



??? Another slide from the same findingplace displays a coarsergroundmass, in which the colourless feebly anisotropic mesostasisis much more distinct. Its refraction index is but little higher thanthat of canadabalsam. Augite-phenocrysts do not occur in thisslide. The Magnetite is more inclined to agglutination. Sometimesthe Magnetite has a reddish rim. The Chlorite (and the Serpentinealong the Olivine-phenocrysts) may be sea-green, but mostly olive-green. Besides the Chlorite-spots mentioned we also find secondaryCalcite in the groundmass. Nepheline-bearing olivinebasalt. 8.nbsp;Findingplace: N. border of Zichron Jaacov. Ohvinebasalt.Phenocrysts are numerous Olivines, mostly agglomerating, changedinto Serpentine and Talc along fissures and borders. Moreoverthere occurs a small group of Augite-phenocrysts, almost colour-less and pale violet. The groundmass

consists of rather large Plagioclase-laths, Augite-aggregations and Magnetite, which is finely distributed and hereand there agglutinates into bigger masses. Irregular spots ofcolourless mesostasis appear as well, distinguishable from the non-idiomorphic Plagioclase by a lower refraction-index (somewhatmore than that of canadabalsam) and the absence of twinning.Secondary minerals in the groundmass are Chlorites, appearing asspots and as spherolites, filling vesicles. Here and there we find some secondary Calcite, too. 9.nbsp;Findingplace: between Abu Qanatir and El 'Arnin (SE. of'Ein Ghazal). Olivinebasalt. The Olivine-phenocrj'sts show alter-ations into Serpentine, flaming-red Iddingsite and into Talc.Augite as phenocryst does not occur. The groundmass is very fresh and consists of rather large Plagio-clase-laths between which aggregations of Augite in very

largequantities and only few irregularly bordered groups of Magnetite.Moreover the Magnetite frequently forms skeletons. It is notcertain whether a few Olivines are present in the groundmass. I wasnot able to demonstrate the existence of a colourless mesostasis.Brown and green chloritical minerals also occur in the groundmass.Another slide from the same locality shows that a zeolitic mesos-tasis most positively occurs. It has a very low refraction-indexand the bi-refringence can only be stated with a gypsum-slide.



??? This mesostasis again is yellow-coloured; it also occurs in vesicles,sometimes containing chloritical material in their core. A thirdpreparation from the same locaHty contains beautiful Iddingsite,which has developed along the borders of some Olivine-pheno-crysts. A fourth preparation was treated with hydrochloric acid andgentian-violet. The small quantity of mesostasis became stained.It proved to be quite xenomorphic between the crystals of thegroundmass. The Olivines too took in some of the colouring-matter.The Chlorites became golden-yellow. lo. Findingplace: bottom of the wadi W. of Zuweiq. Olivine-basalt with a large quantity of Zeolites. The Olivine-phenocrystsare strongly serpentinized. Moreover phenocrysts of beautifultitaniferous Augite are found. The groundmass consists of Plagioclase of moderate size, Augite-aggregations (grains and short little columns) and Magnetite.The yellowish

mesostasis of feeble bi-refringence is of very frequentappearance. Its refraction-index is distinctly lower than that ofcanadabalsam. Chlorite also appears in the groundmass; it is green or brownishgreen. In another slide from the same locality, which unfortunatelywas broken, there occurred a big (^ mm.) nearly octagonal crystal.It was colourless and of a low refraction-index; it consisted oflamellae, which were weakly bi-refringent, and developed in twosystems, perpendicular to one another. In some angular pointsthis crystal was altered into the yellowish mesostasis. A spectral-analysis of this crystal showed strongly developed K- and Na-hnes.It probably was Leucite. A third sHde was treated with hydrochloric acid and gehtian-violet. Here, too, the mesostasis took a violet colour. After desic-cation transparent isotropic small crystals were to be seen oncracks in the gelatinous silicic acid. They were

probably of hy-drochloric natron. Before the preparation was subjected to thistreatment, the refraction index had been determined. It wasabout 1,49. 11.nbsp;Findingplace: between Khallat et Tina and Zichron Jaacov.Olivinebasalt. It hardly contains any mesostasis. 12.nbsp;Findingplace: N. of Es Salmaniyat and W. of ElMurabba'a.



??? Olivinebasalt. In the slide no mesostasis could be seen; in astained one, however, small quantities were found. 13. Findingplace: wadi El Hinu (below 'Ein Ghazal). A littlevitrophyric olivinebasalt, which â€” also in other respects â€”somewhat differs from all those mentioned above. First of all,the Olivinephe-nocrysts have been less changed into Serpentine.Moreover, these Olivines show very clearly magmatic resorp-tion, a phenomenon almost absent in the other, above-mentionedbasalts. Moreover the amount of Augite-phenocrysts is con-siderable. The colour of the Augite-rims varies between greyand pale violet. They are very rich in numerous kinds of irregularinclusions, which are sometimes arranged zonally. These Augitesequally show â€” but by no means everywhere â€” magmatic resorp-tion. Sometimes small Augite-crystals form big groups. It maybe observed that the

quantity of big and small phenocrysts looksmore numerous than in the rocks mentioned before. The groundmass of this basalt is much darker than that ofthose mentioned before; in consequence it is more difficult todiscriminate the different minerals. In a dark brown, probablyisotropic, basis there lie, generally speaking, numerous regularlydistributed grains of Magnetite. Besides, there are many extremelysmall columns of Augite in the groundmass. I did not succeed indiscovering Feldspars. Moreover some small Zeolites occur in afair amount of vesicles. B. Vesicular Basalt. I. Findingplace: bottom of the wadi W. of Zuweiq. Weatheredamygdaloidal basalt. The Olivine-phenocrysts have been completelyaltered into carbonates with strings of Limonite. In the groundmass,the borders of the crystals of the rather large Plagioclases maystill very clearly be seen. The refraction-index is less

than thatof balsam and they are rather distinctly twinned (Albite). Therest of the groundmass consists of a turbid, dark, grained sub-stance, in which there are numerous untransparent dendrites:basaltic glass which is more or less altered. Here and there adistinct Magnetite cube can be seen. The amygdaloidal vesiclesare filled with carbonates, probably Calcite.



??? 2.nbsp;Findingplace: W. of the pumping-station, S. of Shefeya.Very badly weathered basalt. The greater part of the Olivineshas been altered into a brown opaque mineral (Limonite?), forthe rest into Chlorite. The groundmass shows the contours ofnumerous Plagioclases, which however in general display no twins,often hardly any bi-refringence. Large fragments of the groundmassare impregnated with a fine grained mineral which is also foundin veins and vesicles. Its refraction is somewhat less than that ofbalsam; the bi-refringence is not high (Chalcedone?). The Magnetiteof the groundmass has still remained rather fresh. There are bigCalcite-amygdules. The shde corresponds with the description ofa preparation by E. Fuchs (29, p. 571. no. 3). His rock came from almost the same findingplace. 3.nbsp;Findingplace: in the slope 1 km. S. of Es Salmaniyat. Strongly weathered, vesicular basalt. The

only rests of the Olivines are bi-refringent, red rims, probablyof Iddingsite, occurring in what once was the marginal zone ofthe Olivine. The Plagioclase of the groundmass is well developed and, thoughit is quite albitized, we still clearly perceive twinning; Magnetitecrystals of the groundmass are of frequent occurrence; moreoverthin dark dendrites can be found. The numerous vesicles andcavities are filled with coarse-grained to fine-grained Calcite. 4.nbsp;Findingplace: bombs in the green tuff 600 m. SW. of Shefeya.From the Olivines there remain only pseudomorphoses of Limoniteand Chlorite, perhaps with some Talc. Very rare fragments offresh Augite are still present. The groundmass consists of numerousalbitized Plagioclases, of finely distributed Magnetite whichfrequently forms crystal-skeletons, and moreover of Limoniteand Chlorite. The number of amygdules is rather large, but theyare very

small, partly empty, partly filled with Chlorite and Calcite.If both minerals occur in one vesicle, then the Chlorite Hes on theperiphery and the Calcite in the centre. 5.nbsp;Findingplace: i| km. N. of Shefeya. Very considerablyweathered amygdaloidal basalt. Rare Limonite-carbonate pseudo-morphoses after Olivine occur. The groundmass consists of nume-rous Albites between which there is a brown limonitic badly trans-parent mass, here and there with rests of small Magnetites. There



??? are numerous veins and amygdules of Calcite. Along the peripheryof the latter there is nearly everywhere a narrow rim of constantbreadth, consisting of a fibrous mineral with a low refraction-index and a low bi-refringence; the fibres being perpendicular tothe wall of the vesicle. In the Calcite there sometimes occur smallvermiform spherolites consisting of the same material. 6.nbsp;Findingplace; NE. of the ruin between Shefeya and El Fureidis.Very badly weathered basalt. It has probably consisted exclusivelyof groundmass and gas vesicles. The former still shows little narrowAlbite-laths with, between them, an opaque mass (probably alteredglass). The vesicles are filled with Calcite. They occupy nearlyhalf of the surface of the slide. 7.nbsp;Findingplace: 900 m. NW. of Shefeya. Vesicular weatheredbasalt. It probably contains pseudomorphoses of Calcite-Limoniteafter Olivine-

phenocrysts. The Plagioclase of the groundmass isentirely albitized. The groundmass moreover consists largely oflimonitic material and fine Magnetite-grains. The vesicles arefilled with Calcite, also with a little Chalcedone(?), sometimesoccurring as spherohtes or vermiform aggregates. 8.nbsp;Findingplace: NW. of Zuweiq and SW. of Umm el Jarab.Vesicular basalt with entirely altered crystals of Olivine and witha groundmass consisting of Albite and Limonite. The vesicles aregenerally empty; Calcite-filling is rare. 9.nbsp;Findingplace: bottom of the wadi W. of Zuweiq. Vesicularbasalt with many pseudomorphoses of carbonate-Limonite afterOlivine-phenocrysts. In the groundmass we see Albites and anentirely opaque mesostasis; moreover vesicles filled with Calciteand peripheral Limonite. 10.nbsp;Findingplace: pass S. of Salmaniyat. Vesicular basalt, incontact with a subjacent

limestone-bed. From the Olivine-pheno-crysts there only remain cavities, sometimes filled with carbonate.They are surrounded by a rim of Limonite. The groundmass con-sists of Albite, Magnetite and a turbid to opaque glass basis(?).The limestone has been recrystallized at the contact with thebasalt; the size of the Calcite-grains decreases with increasingdistance from the contact. Close to the contact we find in thelimestone a zone of reniform Limonite, originating from Chlorite:contact-metamorphosis ?



??? c. Inclusions of Basalt in Limestone. 1.nbsp;Findingplace: table-land between Abu Qanatir and ElArnin.In a yellowish organogenic limestone (the yellow Rudist-limestone)there are small fragments of basalt. 2.nbsp;Findingplace: on the W. slope of the wadi between Shefeyaand El Fureidis. In this case we have to deal with fragments ofbasalt included in a younger quot;nariquot;-limestone. In a fine-crystalUne, flaky, somewhat breccious limestone thereare fragments of fresh basalt. The Olivines have been altered alongtheir rims, partly into yellow Serpentine, partly into red Iddingsite.(Of the Iddingsite an interference-figure could be made by meansof an oil-immersion. The optic axial angle is about 30Â°; q lt;v.The optical sign is positive.) 3.nbsp;Findingplace: S. part of Es Salmaniyat. Also basalt inclusionsin quot;nariquot;-limestone. D. The Tuffs. 1.nbsp;Findingplace: slope N. of Ijzim. The slide shows

an agglo-meration of a dark brown material and very large Olivine-crystals,which have been largely altered into Serpentine, Talc and car-bonate. Between these minerals there is much calcareous cement.In several places we find a rather large Biotite. The brown materialdoes not become dark between crossed ni?§ois. This is because itconsists of extremely fine squamae of Chlorites(?) etc. It frequentlycontains little round vesicles â€” generally filled with carbonate â€”and always grains of ore. In this brown mass we sometimes observethe contours of an Olivine-crystal, which has been entirely alteredinto yellowish-brown Serpentine and Talc. As mesostasis Httleneedles of a colourless mineral with low refraction and bi-refrin-gence, and with a negative elongation (Chalcedone?) occur. 2.nbsp;Findingplace: somewhat E. of Zichron Jaacov on the main-road to Shefeya. Under the microscope the tuff

appears to consistof a large quantity of small rhombohedra of carbonate and smallpieces of Chlorite, which nearly everywhere has a low bi-refringence.Near the centre of the slide there is a distinct Plagioclase crystal. 3.nbsp;Findingplace: 600 m. SW. of Shefeya. This substance too



??? â– consists largely of Chlorite and Calcite. The Chlorite forms well-outlined spots and spherolites; the Calcite is irregularly grained.Within Chlorite-spots we find small fragments of Limonite, whichappear to be weathered basalt (sometimes we see weathered Feld-spar-laths in the Limonite). E. Iron Ores. Findingplace: olive-yard behind Shefeya (boulders). Brown,Limonitic ore; in the slide yellowbrown to redbrown-transparentand dark opaque. The ore must have originated from the basalt,for in different places we see numerous, sometimes twinned Pla-gioclase-laths, and some Magnetite. Apparently the ore filled thefissures in the basalt. Afterwards the basalt itself was affected too.The Plagioclase was the last to be altered, but at length the Pla-gioclase too disappeared and in its place there came Limonite. Another slide from the same locality shows how cubic crystals(square,

rhombical and hexagonal sections) of distinctly concentriccomposition have been altered into Limonite. It may be that herewe have to deal with a pseudomorphosis of Limonite after Mag-netite. In that case, however, the Magnetite crystals were muchlarger than we are accustomed to with basalts of our region. 3. Chemical analysis of one of the basalts. A chemical analysis has been made by mr. W. van Tongeren(Miner. Institute, Utrecht) of the dense basalt, bearing Zeoliteand Leucite from the locality mentioned sub A 10 (Zuweiq). Intable I, A 10 is this new analysis, I is the analysis of an olivine-basalt (? Pleistocene) from wadi Shakeiyif, L. Tiberias Trans-jordania (71a), II is the analysis of an olivinebasalt from Zeizun,Jarmuk valley, Transjordania (71a), III the analysis of an olivine-basalt (Pleistocene) from Nahalal, Plain of Esdraelon, Palestine(71a), and IV the analysis of a

quot;mediterraneanquot; basalt (Miocene)from Khechen E. of Cairo (71a). The following examples of Troger (71b) have been added tothis table: a. Nepheline-basanite, Jesserken-Berg, Lobositz, Bohemia (71b,



??? no. 591); b. Olivine-basalt, Drynoch, Skye, Scotland (71b, no.379); c. Essexite-basalt, Utanjilua, Patagwa-river, North-Nyassa, Ea.st-Africa (71b, no. 382); d. Basalt, lava of 1920, Mauna Iki,Kilauea, Hawaii (71b, no. 378), and e. Tokeite (melanocraticolivinebasalt), Addis-Abeba, Abessinia (71b, no. 407). A 10 I j II III IV a b C 1 d e SiOj 45,13 41,45 45,50 43,86 50,1 44,52 46,61 43,49 50,32 43,60 AIO3 11,40 17,73 17,73 16,25 17,7 14,28 15,14 16,70 12,83 10,65 Fe03 4,53 2,26 1,71 7,44 0,65 6,36 3,49 4,17 1,74 3,53 FeO 8,69 9,22 9,07 3,46 7,85 5,39 7,71 9,09 9,93 7,15 MgO 8,89 9,76 9,59 5,49 5,0 7,13 8,66 8,20 7,39 12,62 CaO 10,64 9,64 10,46 10,0 10,20 10,08 10,05 11,06 17,42 Xa^O 2,63 2,45 2,67 2,32 3,5 3,76 2,43 2,72 2,38 1,30 KoO 1,62 0,87 0,85 3,24 1,3 2,59 0,67 1,20 0,41 0,55 H,0-}- 3.09 0,80 0,98 0,89 ^Ign- 3,53 2,07 1,41 0,33 1,96 Hâ€ž0â€” 0,87 1,30 0,32 0,88 (1,4 0,00 1,10 0,26

0,05 0,00 TiO, 2,63 2,40 1,80 4,10 2,4 2,04 1,81 1,90 3,10 2,22 P2O5 0,45 0,96 0,26 1,00 â€” 0,56 0,10 0,68 0,30 â€” MnO 0,14 tr. tr. tr. â€” â€” 0,13 â€” 0,10 S â€” 0,00 0,00 â€” â€” 0,00 â€” â€” â€” 0,00 CO2 0,00 0,00 0,00 â€” â€” 0,00 tr. 0,00 0,00 0,00 Cr^Os 0,04 â€” â€” â€” â€” â€” 0,04 0,00 j 0,00 0,00 99,94 99,84 100,12 99,39 99,9 100,36 100,04 99,87 99,94 101,00 si 93.4 82,2 94,0 92,6 124,0 100 104 93 118 81 al 13,9 20,7 21,6 20,21 25,8 19 20 21 I7i 11-2 fm 56,9 50,9 50,6 47,0 37,2 44i 49i 49 48i 504 c 21,8 22,6 21,3 23,7 26,5 24i 24 23 28 35 alk 7,4 5,8 6,5 9,1 10,5 12 61 7 6 3 k 0,28 0,23 0,19 0,48 0,20 ' 0,31 0,15 0,23 1 0,10 0,22 mg 0,48 0,57 0,58 0,37 0,50 ' 0,53 , 0,5g 0,53 0,53 0,69 Ls 0,62 0,78 0,74 0,83 0,75 0,86 ' 0,63 0,75 0,5c ' 0,43 Fs 0,78 0,71 0,6c 1 0,64 0,39 1 0,62 : 0,58 1 0,62 0,55 ; 0,97 Qs â€”0,4c â€”0,4g 1 â€”0,3^1 â–  â€”0,47 â€”0,14 â€”o,4^ !â€”0,21 â€”0,38 i

â€”o,ot i â€”0,40 Table I. rt is clear that the large quantity of HgO in A 10, cor-responds to the presence of a zeolitic mesostasis. I consider



??? these Zeohtes to be the weathering-product of the nephelinicmesostasis, which we described from several samples. In order to get a clear insight into the chemical character of thenew basalt, the si-(ioo-t 4alk)^ 100â€”2al^ 2al 4alk Ls , the Fs = and the Qs si si si of the basalts of table I have been set out in fig. 2 in a triangulardiagram (43b, p. 129, 131). In order to have the projection-pointsat as large a distance from each other as possible, only the sur-roundings of point k have been reproduced. Besides, point i isthe projection-point of a normal gabbroid magma according toNigglt, 2 the projection-point of essexite-gabbro according toNiggli, and 3 the projection-point of pyroxenitic magma ac-



??? cording to Niggli. Beginning with an examination of all the orientalbasalts with regard to each other, we see that A lo with regard tothe others lies obviously to the left; from which it follows thatthe basalt must be relatively poor in Feldspars and rich in meta-and ortho-silicates. A rough measurement with a recording micro-meter tells us indeed that the slide described under A lo has acolor ratio of nearly 70, which is more than the figures for olivine-basalt, common basalt and alcalibasalt given by Troger (71b,p. 166). The rather large negative Qs of A 10, I, If and III makethe presence of Feldspathoides presumable. An olivinenepheHnitefrom Palestine has been described by Fuchs (29, p. 576); Picardgave a description of a basanite and Tyrrell (71a, p. 412) presumesthat a recent basalt of the Dead Sea contains Analcite and Nephe-line. So, in Cisjordania, basalts, rich in alcaU have indeed beenfound, but

in the description of Tyrrell of the preparations be-longing to I, II and III no Feldspathoides or other minerals thatare rich in alcali are mentioned. In my opinion it is probable that I, II and III are alcalibasalts.These rocks are characterized by the normative presence of Feld-spathoides, whereas at the utmost these minerals occur as accessories.Osann defines the alcalibasalts in H. Rosenbusch quot;E:iemente derGesteinslehre 1923quot; somewhat differently, but fundamentally itcomes to the same thing. Microscopically these rocks are normalbasalts. From the 11 analyses quoted by Osann, the Qs variesbetween abt. â€” 0,3 and â€” 0,7, the Ls between i and 0,68, the Fsbetween abt. 0,5 and 0,8. Basalt IV belongs in consequence of itsgreater richness in silicic acid to the normal basalts; its projection-point therefore lies above the line Lâ€”k: according to Niggli inthe region of the normal gabbroid magma.

We have demonstrated already that Feldspathoides must havebeen present also modally in A 10, but that they have been alteredinto Zeolites. Leucite is accessory. In my opinion the rock is toorich in Feldspathoides to belong to the alcalibasalts. It is betterto look upon it as belonging to the Nepheline-bearing olivinebasalts,alcalibasalts or to the more melanocratic basanites. The namesused up to now for the cretaceous basalts of the Carmel (viz.basalt and olivinebasalt) are therefore insufficiently typical.



??? 4- Summary. The basalt that has developed as tuffs and dense bombs andpartly as dense and vesicular lava, is basic and feebly alcalic. Theminerals which were the first to crystallize in the basalts were theOlivine and Augite, which partly developed as titaniferous Augite.Both these minerals may show magmatic resorption. Of the crystalsbelonging to the second generation (groundmass), the Magnetiteand the Augite and perhaps some Olivine were the first to crys-tallize; the Labradorite followed. Between those minerals a meso-stasis of nephelinic composition crystalhzed. Hydrothermal actionhas afterwards altered the mesostasis for the greater part intoZeolites. Different vesicles were also filled with Zeolites. In thesame period part of the Olivines were altered into Serpentine andinto Iddingsite, afterwards into Talc and carbonate. Moreover â€”from the Olivine and the Augite

together perhaps â€” Chlorite wasformed. The Calcite-filling of the vesicular basalt is always of alater date than the filling with other hydrothermal minerals, forif both occur in one vesicle the other mineral lies as a rim aroundthe Calcite. The vesicular basalt appears to be the most susceptibleto alteration: it shows the strongest alteration of the groundmass.Here the Plagioclase was albitized. Sometimes we see that the basalt has been quite altered intoLimonite. 5. Some remarks. On the N. side of Zichron Jaacov and SW. of Shefeya we see thatthe green basaltic tuff-slope is partly covered by fragments ofquot;nariquot;-hke limestone, which I consider to be rests of waste, tumblingdown from the limestones which cover the basalts, and which wereafterwards cemented by the process of weathering. This quot;nariquot;,,seen through the microscope has a weathered and somewhat

brec-cious appearance. Moreover it contains rather many Chlorite scalesand small spherolites, which come from the subjacent tuff. Onceor twice I found a piece of fresh yellow Rudist-limestone amongfragments of this quot;nariquot;. The basalt- and tuff-eruption was very probably submarine, for



??? the eruptiva are intercalated between marine strata, lying elsewhereconcordantly on top of each other. It is not impossible that hereand there the summit of the volcanic strip rose above sea-level,the eruption having taken place in a shallow sea, as the underlyingstrata (yellow Rudist-limestone) have clearly neritic facies. Onemay see on the map that on culminating points W. of Shefeya andNE. of Zichron Jaacov the yellow hmestone and even an importantpart of the quot;Mizzi Heluquot; seem to be lacking. This might point toa very local disconformity on several tops of the volcanic row that stuck out above the sea. Where the centre of eruption is to be sought is not obvious^either. N. of Zichron Jaacov one might take the tuffaceous hill,lying squeezed in between rocks older than the tuff (Cenomaniandolomite), for the upper part of a volcanic pipe, while the tuffaceousoffshoot directed westward,

interbedded between the upper Ceno-manian quot;Melekequot;, might have been part of the volcanic belt. (Seesection K-L). We shall see, however, in the chapter on tectonics,that on the eastern as well as on the western side, this tuffaceoushill is bordered by a small fault. These small faults are post-Turo-nian, so that this tuffaceous hill might be interpreted as a post-Turonian trough-fault. The tuff E. of this wall has â€” as may beseen on the map â€” a strong dip to the E., the quot;Mizzi Heluquot;covering it conformably. The throw of the fault on the easternside is sufficient to press the lower part of the tuff downwardto the bottom of the valley. On the western side of the tuffaceoushill we see no stratification at all. But in the tuffaceous offshootW. of it, there is a dip of ioÂ° to the W. On this side the following is peculiar: If we assume, that thetuff-offshoot hes normally in the yellow hmestone â€” and I do

notsee any reason why this should not be the case â€” then we arriveat an inexplicable question, if we accept m.oreover that the presentsituation on the western side of the tuffaceous hill is only the resultof one fault. In that case the tuffaceous hill would have to be takenas part of the normally intercalated tuffs and not as the upperpart of the volcanic vent. Thus we might expect that on both sidesof the fault, the tuff would be equal in thickness. But as a matterof fact the thickness of the tuff on the eastern side of the faultsuddenly seems three times as much. Since moreover we do not



??? see the base of the tuff on the eastern side of the fault, this is onlya minimum. In my opinion, similar phenomena can be explained in a mostnatural way, if we suppose that the tuff-offshoot really belongs tothe eruption-belt, but that it is bounded on the eastern side by thecruption-chimney. Then the eastern side of the eruption-chimneymight be invisible owing to a tectonic inclination. Perhaps it may as well be possible to explain these phenomena,by supposing some more faults. The possibility exists too, thatvarious details may in fact be otherwise, since the outcrops are byno means ideal. Moreover measurement of the thickness of thetuff is frequently impossible, owing to the fact that the tuff is oftenunstratified. STRATIGRAPHY OF THE COASTAL PLAIN. I. Outcropping material. Four types of rocks are found outcropping in the coastal plain:a) the black earth, b) the yellow

sands, c) the red sands andd) the quot;Kurkarquot;, a calcareous sandstone. These four rocks canbe discerned along the greater part of the Palestine coast. It isdifficult, however, to determine their relative age. The three lastare aeolian deposits, as we shall prove afterwards: one can coverthe other. a) The black earth extends from the mountain-border to thequot;Kurkarquot;-ridge along the coast, in a long strip from N. to S.;moreover it is found S. and SE. of Kh. esh Shuna and E. of Bin-yamina. Between the different ridges of quot;Kurkarquot; in the northernpart of our region, narrow zones of black earth are found again.The black earth is partly alluvial ooze of the wadi's. At the borderof the hills large fields of boulders may be intercalated. In Kabarait consists of boggy material with Melanopsis buccinoidea Oliv.,some species of Helix etc. This material is very young; lo to 20years

ago, we should have found moorland here. The soil fizzeswith hydrochloric acid and shows a marked alcalic reaction. Theboggy material contains moreover many Quartz grains.



??? b)nbsp;The yellow sands mainly border the coast in a narrow strip,just at the outside of the true quot;Kurkarquot;-ridge; further to the S.this strip suddenly widens (as the coastal plain widens too) up toa breadth of 3â€”6 km. of dune-sand. This sand is very calcareousand contains, besides rests of Lamellihranchiata, also Foraminifera.We found near Kh. Hudeidun: Rotalia heccarii Lin., Triloculinairigonula (Lam.), Elphidium crispum (Lin.), finally Spiroloculina sp.;furthermore spines of Echinoidea and calcareous Algae. S.W. ofMallaha we found Rotalia heccarii (Lin.), Triloculina tricarinata(d'Orb.) and Elphidium crispum (Lin.), spines of Echinoidea etc.The yellow sands form recent dunes, which have a strong tendencytowards moving to the NE. For the minerals in the Quartz-sandsof the Palestine coast see Range (62, p. 52) and table III. c)nbsp;The red sands occur in the region between Wadi

Zarganiyaand Binyamina, and in the region S. of Kh. Tall ed Dodahanand Wadi Abu Hamad. They are non-calcareous and consist ofQuartz grains, covered with a red film of Limonite. d)nbsp;The quot;Kurkarquot; is a porous calcareous sandstone. It formsa ridge about 20 m. in height, which runs along the coast. N. ofTantura there are even three ridges parallel to one other. Moreoverwe meet with a row of outcrops of this quot;Kurkarquot; along the borderof the hills. These outcrops can reach a height up to 60 m. abovesea-level. This we see e.g. NE. of Tall Mubarak, also on the main-road E. of the station of Zichron Jaacov and above Kh. Manara;finally a number of outcrops of the quot;Kurkarquot; are to be found inthe coastal plain W. of Binyamina. There is hardly any difference among the slides of the quot;Kurkarquot;.We always see numerous sections of Elphidium and other Fora-minifera, of

Lithothamnium and other calcareous Algae and ofspines of Echinoidea. From the shdes we conclude, that the quot;Kurkarquot;for the far greater part consists of Quartz grains and moreover ofgrains of CaC03 which partly are fragments of Lamellihranchiata,partly have no recognizable structure. All those grains are cementedby the recrystalhzed material of the organic rests. Loose Foramini-fera: Rotalia heccarii Lin., Elphidium crispum (Lin.) Triloculinairigonula (Lam.) and moreover Spines of Echinoidea from the'quot;Kurkarquot; are to be found N.E. of Jazirat el Qusseib.



??? 2. Drilling material. Herewith table II. The Palestine Jewish Colonisation Associationhas had many borings made in the coastal plain S. of Binyamina.Dr. Picard has summed up these borings in a â€” never published â€”communication â€žUeber die Grundwasserverhaltnisse der Gegendvon Karkur, Pardess Hanna, Giveat Ada und Binyaminaquot; (1934).With the author's consent I publish those results which are mostimportant for us. The Cretaceous and lower Tertiary strata dipin all directions under the plain, where they are to be found at agreat depth. On these strata there lie Diluvial deposits which growthicker towards the W. The Pleistocene consists of sand, loamysand, loam, hard calcareous sandstone (quot;Kurkarquot;), deposits ofboulders which reach a thickness of several metres, and varie-gated marl. Near Karkur the complex has a thickness of about30 m., near

Pardess Hanna of about 50 m., in the direction ofChedera to the S. â€” outside our region â€” of 100 m. and more.Upper Tertiary is the blue marl (fr. marnes gris) found in bore-holes near Karkur, corresponding with the quot;Sakiquot;-layers of L6-wengart, found much farther to the S. Thus far Dr. Picard.From the boring-profiles which were at Dr. Picard's disposition,and from which I copied ten, it appears how irregularly red sand,quot;Kurkarquot;, white sand and deposits of boulders can succeed oneother. There is a total lack of continuous levels, even within a fewhundreds of metres. In the coastal strip, too, many borings have been made, nowhere,however, as deep as the blue clay, which Lowenberg and Lohn-stein believe to have demonstrated at Atht, N. of my region. Theymeasured the electric conductive power of the underground andconcluded to the existence of blue clay at

a depth of 150 to200 m. (39). The boring of Zuckermann N. of En Nazla had the followingsection: to 8 m. hard black earthâ€ž 8,5 â€ž soft quot;Kurkarquot;-sand.stone,, 9,5 ,, normal black earth,, 10,5 ,, hard black earth,, II ,, quot;Kurkarquot; rock



??? to 13 m. white sand with shellsâ€ž i6 ,, quot;Kurkarquot; and yellow sandâ€ž22 â€ž hard sandstoneâ€ž 24 â€ž quot;Kurkarquot; The samples of this boring were no longer available; the profileis based on communications of the Zuckermann's. From this boringsand is always rising to the surface at the same time with the water.It contains the following fossils: Rotalia heccarii Lin., Elphidiumcrispum (Lin.), Quinqueloculina sp. etc., spines of Echinoidea andothers. The southern well of En Nazla had the following section: 2,5 m.black earth, then 17 m. Kurkar down to the groundwater; thecentral well of En Nazla: i m. black earth and 12 m. of quot;Kurkarquot;down to the groxmdwater. According to information obtained the profile near the pumping-station of the village of Zichron Jaacov is: m. black earth, 8|- m.quot;Kurkarquot;, ij m. soft grey rock, 10 m. quot;Kurkarquot; and sand, downto the groundwater.

In a weh of the orange-yard SE. of Kh. el Fureidis, below theblack earth 7 m. white sand and quot;Kurkarquot;. From these boring-results it appears that in the northern partof the coastal-plain quot;Kurkarquot; and white sand always he underthe black earth. Table 11. List of borings. (The numbers after the borings are the distances in metres fromthe railway-station of Binyamina). Boring i. 2000 E, 2400 S.nbsp;4.3â€”5.5nbsp;1quot;Chamrahquot;,brown. Alt. 45 m.; depth in metres:nbsp;5.5â€”7.5nbsp;quot;Chamrahquot;, dark. 0â€”3,0 loamy sand, red.nbsp;7.5â€”8.9nbsp;quot;Chamrahquot;, reddish. 3,0â€”4,3 loamy sand, yellow.nbsp;8,9â€”9,3 reddish sand. 1nbsp; quot;Chamrahquot; is a local name for red earth or red loamy sand.



??? 9,3â€”io,oI0,0â€”12,4 12.4â€”14,5 14.5â€”15,5 15,5â€”16,516,5â€”20,020,0â€”24,2 24.2â€”26,4.26,4â€”27,527,5â€”32,032,0â€”34,0 34,0â€”34,3 34.3â€”34,534,5â€”35,0 35,0â€”35,8 35.8â€”35,9 35.9â€”38,2 38.2-38,3 38.3â€”39,2 Boring 2. 1800 E, 2400 S.Alt. 45 m.; depth in metres: 0- 0,8 brown quot;Chamrahquot;. 0,8 1,7 nice red quot;Chamrahquot; 1,7- -3,9 dark red quot;Chamrahquot; 3,9 4.9 brown loam. 4,9 -6,0 grey clay. 6,0- 6,6 brownish quot;Cham- rahquot;. 6,6 -6,9 reddish quot;Chamrahquot;, 6,9- -7,8 red quot;Chamrahquot;. 7,8- -18,0 yellow sand. 18,0â€”19,0 brown quot;Chamrahquot;.19,0â€”23,5 reddish quot;Chamrahquot;.23,5â€”26,6 loamy sand, brown. reddish quot;Chamrahquot;.loamy sand, red.yellow sand.quot;Chamrahquot;, brown,loam, brown,sandy loam,sandy loam, yellow,sandy loam,yellow sand,grey clay, sandy,grey sand with flint-

pebbles,grey clay,yellow sand,gray sandy clay,yellow sand,marl, grey,yellow sand,grey clay,grey marl. 26,6â€”31,031,0â€”32,5 32,5â€”35,5 35.5â€”36,436,4â€”37,3 37,3â€”40,940,9â€”42,6 42.6â€”47,947,9â€”51,651,6â€”71,0 0,0â€”0,8 0,8â€”4,34,3â€”6,56,5â€”7,0 7,0-12,0-16,8- -12,0-16,8-19,5 19.5â€”20,6 20.6â€”22,45 22,45-24,4 24.4â€”25,025,0â€”29,7 29.7â€”33,8 33.8â€”37,037,0â€”37,5 37.5â€”40,040,0â€”47,4 yellow sand,grey clayey sand,grey clay,yellow sand,sandy clay, grey,grey clay with sto-nes. greenish clay withstones. yellow sandstone. grey marl. grey marl with flint. Boring 3. 1700 E, 2200 S.Alt. 35 m.; depth in metres: brownish quot;Cham-rahquot;. red quot;Chamrahquot;.grey quot;Chamrahquot;.brownish quot;Cham-rahquot;. reddish quot;Chamrahquot;.brown loam, dark,red quot;Chamrahquot;.reddish quot;Chamrahquot;.yellow sand,sandy clay,

grey,clay, grey,grey clay with peb-bles of flint,sand with stones,white sand,sandstone,marl. limestone and greyclay in thin strata.



??? Boring 4. iioo E, 2100 S.Alt. 35 m.; depth in metres: Oâ€”0,4 mould.0,4â€”3,5 red quot;Chamrahquot;.3,5â€”7,2 reddish sand.7,2â€”12,8 yellow sand.12,8â€”16,1 yellow sand, light.16,1â€”18,5 reddish sand, light.18,5â€”26,5 white sand.26,5â€”28,5 grey sand, grey clay. Boring 5. 1800 E, 1800 S.Alt. 35 m.; depth in metres: -1,3 -1.9 -2.4 -7.9 -9.3 o- 1.3- 1.9- 2.4- 7.9- mould. red sandy loam,reddish loamy sand,yellow sand,white sand,yellow sand,red sand,reddish sand,sandy loam, red.loamy sand, red.reddish sand,yellow sand,white sand. 9,3â€”10,6 10.6â€”11,911,9â€”13,913,9â€”14,7 14.7â€”16,216,2â€”17,117,1â€”19,019,0â€”26,0 1.7 1.7â€”2,2 2,2â€”3.4 3.4â€”4,8 4.8-5.85.8-6,5 6.5â€”13.0 13,0â€”14,3 14.3â€”23,023,0â€”29,4 29.4â€”33.4 33.4â€”35.5 35.5â€”37.2 Boring 6. 900 E, 2800 S.Alt. 40 m.; depth in metres: oâ€”0,8 earth.0,8â€”1,3 dark red quot;Cham-rahquot;. 1,3â€”4,0 red

quot;Chamrahquot;.4,0â€”10,0 yellow sand.10,0â€”13,0 brown sand, loamy. 13,0â€”17,617,6â€”26,2 26.2â€”29,4 29.4â€”33,633,6â€”36.5 36.5â€”41,0 41,0â€”43,843,8â€”47,3 47.3â€”48.548.5â€”50,5 50,3â€”51,351,3â€”56,0 Boring Alt. 35 oâ€”0,80,8- yellow sand, a littlecemented. brown, below greysand, cemented,reddish brownquot;Chamrahquot;.yellow sand, loamy,brown loamy sandwith pebbles,sand with bouldersup to 4 cm. andclay-fragments,yellow sand withpebbles,grey sand,yellow sand,yellow sand withboulders,white sand,grey clay, sandy. 7. 500 E, 2900 S.m.; depth in metres:mould. red quot;Chamrahquot;.grey quot;Chamrahquot;.brown quot;Chamrahquot;.red quot;Chamrahquot;.reddish quot;Chamrahquot;.reddish sand,yellow sand,grey sand,red quot;Chamrahquot;.red sand,yellow sand,brown loam,grey clay.



??? 37,2â€”49,6 yellow to bluish sandand loam. 49.6â€”54,0nbsp;red quot;Chamrahquot;.54,0â€”55,8 red quot;Chamrahquot;. 55.8â€”70,6nbsp;yellow sand. Boring 8. 400 E, 2400 S.Alt. 30 m.; depth in metres: oâ€”3,1 brown quot;Chamrahquot;.3,1â€”3,9 red quot;Chamrahquot;.3,9â€”11,0 yellow quot;Chamrahquot;.11,0â€”14,9 reddish quot;Chamrahquot;. 14.9â€”33,7nbsp;grey clay. 33.7â€”34,8nbsp;white sand. 34.8â€”36,7nbsp;yellow sand.36,7â€”38,9 grey clay. Boring 9. 2800 E, 2800 S.Alt. 55 m.; depth in metres: quot;Chamrahquot;, grey.quot;Chamrahquot;, red.quot;Chamrahquot;, brown.quot;Chamrahquot;, red.sand, yellow.quot;Chamrahquot;, reddish.quot;Chamrahquot;, red. oâ€”1,4 1.4â€”2,1 2.1â€”3,2 3.2â€”5,5 5.5â€”6,16,1â€”8,48,4â€”8,98,9â€”10,7 quot;Chamrahquot;, reddish.10,7â€”12,2 sand, red. -13,8 sand, yellow.-15,7 sand, red.-18,3 quot;Chamrahquot;,

red-dish. -19,2 sand, reddish.-23,0 sand, white.-26,4 sand, reddish.-33,0 sand, pure.-33,5 sand and loam.-34,5 loam, greyish blue.-35,0 clay with flint boul-ders, limestone. -4,0-9,0-12,012,0â€”14,214,2â€”15,015,0â€”17,017,0â€”21,021,0â€”22,022,0â€”23,023,0â€”25,0 25.0â€”25,1 25.1â€”28,5 4,0-9,0- Boring 10. 1800 W, 100 N.Alt. 15 m.; depth in metres: red loam. red loam, sandy. red sand, loamy. yellow sand, loamy. pure, coarse sand. loamy sand. clay. loam. red sand. pure sand. stone. sand, quot;Kurkarquot;,shell-fragments. 12.2- 13,8-15,7- 18.3- 19,2-23,0- 26.4-33,0- 33.5-34,5- These data have been translated from the tables supplied to meby the Geological Department of the Hebrew University, with aview to studying and possibly publishing them. Of the boring-material proper I have been able to get hold of a small portiononly. As the description of this material

corresponded fairlyaccurately with the material itself, I have presumed, that all thedrill-logs, reproduced here-above, are fairly exact.



??? 3. Origin of the quot;Kurkarquot;. In 1910 Blanckenhorn (12) regards the calcareous sandstonesalong the coast of Palestine as Marine Diluvium. Range (61) toopresumes in 1922 that the quot;Kurkarquot; is a marine deposit. In 1928,however, Lowengart (40) mentions, that the quot;Kurkarquot; is fossildune-sand. He judges especially from the physiography of thequot;Kurkarquot;. The outlines of the old dunes are, according to him, still recognisable. In 1932 Range (62) composed a chronological diagram, in whichhe divided the calcareous sandstone into Alluvial terrestrialquot;Kurkarquot; and lower-Diluvial terrestrial and marine sandstones. In1928 Blake (7) describes the Quaternary along the Palestine coast.Like Lowengart he calls the quot;Kurkarquot; fossil dune-sand. He wasstruck by the often steep dip and the variable strike of the layers.A sound argument for the terrestrial origin of the

quot;Kurkarquot; maybe obtained from Blake (9, p. 9). The Misses Garrod and Gardnernamely have subjected the quarries in the quot;Kurkarquot;-ridge nearAtht (immediately N. of my region) to a provisional survey. Thisquarry which lies anbsp;^ quarter of an hour'swalk N. of the sta-tion Atht showed ac-cording to the above ^ mentioned authors,the .____ following section:nbsp;3 1.nbsp;young quot;Kurkarquot;. 2.nbsp;red sand-layer withnbsp;-â€” ^ worked flints of Fig. 3. Schematic cross-section through the quarry Mousterian age andnbsp;of .^tlit. For explanation see text, land shells, which have also been found immediately above and below thislayer. 3.nbsp;old quot;Kurkarquot;. An exact survey enabled me to modify the section as follows:In fig. 3. I. is a carstic quot;Kurkarquot;-surface with pockets ofred sand, in which there are worked flints. A sample of these, which



??? I found, has a quot;Schlagbuckelquot; and quot;retouchequot; on one side (fig. 4a).This artifact dates from the Upper Mousterian. 2.nbsp;is 7 m. of unstratified quot;Kurkarquot;, with land-snails in the basalpart: Helix {Pseudofigulina)! cavata Moussou, Helix (Levantina)caisariana Parr, and Buliminus sp., which even nowadays still livein the quarry. 3.nbsp;is a red sand-layer,thinning out eastward. From this I gatheredsome badly preserved landsnails and a scraper, which in any caseis Palaeolitic. (fig. 4b.). 4.nbsp;is unstratified quot;Kurkarquot;. This section proves the terrestrial character of the quot;Kurkarquot; Anequivalent argument for the terrestrial origin of the quot;Kurkarquot;. hasbeen given by Picard. As he communicated to me by letter, near'Chedera artifacts from the Bronzeperiod have been found cementedin the quot;Kurkarquot;. The strong crossbedding (the angular

differencewas sometimes 60Â°) which I found near Dhahrat et Tahuna, maystill be regarded as an indication that the quot;Kurkarquot; is an aeoliandeposit, although this does not amount to an argument. Wavecut-



??? deposits namely have a much more feeble cross-bedding generallyspeaking. So we shall have to regard the quot;Kurkarquot; in our region as aterrestrial deposit. It is true that along the Palestine coast thereare also young sandstones, the marine origin of which has beenproved (in the sandstone there occur namely well preserved marineLamellibranchiata, which owing to their large size cannot be sup-posed to have been transported by the wind) but in our region thequot;Kurkarquot; has exclusively the character of a fossil dune-formation. Finally a remark as to the granular analysis, made by Prof. Dr.Jul. Mohr from a fragment of quot;Kurkarquot;, which originated fromKh.el Mazra'a. The quot;Kurkarquot; was treated with hydrochloric acid,until aU calcareous material had been dissolved. Then the Quartzgrains were subjected to a granular analysis. He found the following values: 2,55 %1,9 %0,3 %

76,9 %(!)17.3 % Smaller than 20 n20â€”50 â€ž0,5â€”0,1 mm.0,1â€”0,2 mm.0,2â€”0,5 mm. Here we see that just as is the case in the sea- and coastal-sandof Java (41), the fractions of 0,5â€”0,25 mm. form the lion's share.In the fractions of 0,01â€”0,1 mm. we find the largest quantity ofdark minerals. (See table III); moreover Microchne, acid Plagio-clase, Orthoclase and Chalcedone. (T N^ 0 P s Â? i-t wr^tt agt;t!ngt; Hc:,-t 3 Si 3' Q in rh P) C^ r agt; 0 r a in n w C/1 C rt-' agt; 2- oquot; gt; d a W^ a0 ff ngt; ji CO 0 0^ d 0 **Sand . , . 3 1 3 1 â€” 1 ^ 4 3 â€” 7 1 20* 28 31 *'^*quot;Kurkarquot; â€” â€” i 2 4 4 1 ^^ \ 4 II 1 46 11 *Saussurite incL**Findingplace: near Caisaria***Findingplace: near Kh. El Mazra'a Table III Heavy minerals in quot;Kurkarquot; and yellow sand.



??? 4- Summary, and discusion. According to recent literature it is improbable that along thecoast there exist outcrops of strata, belonging to the Pliocene orto older formations. As Pliocene are regarded the blue marls foundby drilling near Karkur and Pardess Hanna (marnes grises). Every-where on this Pliocene there lies Diluvium, which in opposition tothe Pliocene is terrestrial. This Diluvium (together with the Alluvium) consists of quot;Kurkarquot;,white and red sand, and black earth with bog. Lowengart hastried to suggest that during the Quaternary the chmate of Palestinewas subject to fluctuations. Dry periods and wet ones are said tohave succeeded each other. In order to prove this he gives thefollowing arguments: The red sands cannot have been formed any longer after theCampignian, for â€” he states â€” the red sands are often overspreadwith artifacts from the

Campignian, which he never found in thered sand. This argument is not valid, for the weathering whichcaused the red sand to be formed may have continued, after theparent rock â€” from which they were formed â€” was covered withCampignian artifacts. Moreover Lowengart says, that in hisdrill-logs he found regular alternations of red sand and boulderson the one side, and quot;Kurkarquot; with white sand on the other side.This alternation in different sections is said to occur two to threetimes. By means of the list of borings he adds to his publication, he doesnot succeed in making this two- or three-fold regular alternationplausible.His eleven drill-logs show an irregular alternationof red sand, white sand and quot;Kurkarquot;, and at their bases sometimesa complex of boulders which he calls quot;Pluvialquot;; it is possible,however, that these boulders have a tectonic origin: A

slight upliftof the hills might have caused stronger erosion and deposition. The drill-logs I gathered from the southern part of the coastal-plain in our region (see table II) also show an irregular alter-nation of these rocks. None of the arguments which Lowengartputs forward for the alternation of dry and wet periods during theQuaternary, has been able to convince me. To me it seems moreprobable, that under different circumstances of groundwater-leveland water-circulation, also under the present downfall-distri-



??? bution.the lixivation and weathering into red sand may occur,while at the same time cementation into quot;Kurkarquot; may takeplace elsewhere, so that both rocks can be formed from theprimary dune-sand. The formation of red sand, then, needs a rela-tively low groundwater-level, so that the downfaUing rainwater,after having acted as a solvent, can convey the dissolved calcareousmaterial. For the formation of the quot;Kurkarquot;, on the contrary, a re-latively high groundwater-level is needed, the water of which,saturated with Calcite, can easily evaporate at the surface; thecementing Calcite in that case will precipitate between theQuartz grains. On each cemented layer new white sand may beblown, which in its turn is cemented. In Pardess Hanna indeed,where red sand predominates, the groundwater-level lies lower thanit does farther to the West. Of course later vertical movements

havecomplicated the system. So we find the quot;Kurkarquot; everywherealong the coast in the sea as numerous rocks and small islands (quot;drowned Kurkarquot;). Having concluded that the quot;Kurkarquot; is aeohan material whichwas afterwards cemented, we must be careful with the conclusionthat the quot;Kurkarquot;-rests along the mountain-border are e 1 e v a t e drests. It is very well possible that the sand was blown againstthe mountain-slope and was cemented afterwards by water whichstreamed down the slope and evaporated. Lowengart (40, p. 513)evidently overlooked this possibiUty. There is still another reason which made me look upon the redsands and the quot;Kurkarquot; as rocks which may as well have beenformed in recent times and under the present conditions of temper-ature and downfall-distribution. As we have seen the landsnails inlayer 2 (fig. 3) are the same, as those,

which at present are stillalive in the region. This makes it improbable, that the chmate hassince altered. In the recently pubhshed article by Dr. Picard:quot;Inferences on the Problem of the Pleistocene Chmate of Palestineand Syria, drawn from Flora, Fauna and Stratigraphyquot; (Proceedingsof the Prehistoric Society for 1937 (Jan.-July) ) it was most clearlyexpressed for the first time that the climate of Palestine and Syriaduring the entire Quaternary can hardly have altered. But in thatcase it is not permissible to assume another chmate for the originof the quot;Kurkarquot; and the red sand, which, as we know, are both



??? Quaternary. In other words, it must be possible for quot;Kurkarquot;and red sand, to originate nowadays, ceteris paribus. Reifenberg (63) also gives as his opinion that red sandmay be formed under conditions existing at present. The fact that we have found a Palaeolitic scraper between thequot;Kurkarquot;-complexes of Atlit, only means that the quot;Kurkarquot; ofAtlit must partly be of Palaeohtic age. As we have seen.Dr. Picard found objects from the Bronzeperiod cemented in the'quot;Kurkarquot; near Chedera. This only means that the quot;Kurkarquot;of Chedera partly dates from the Bronzeperiod. As long,however, as there have not been found fossils of Pleistocene ageimmediately on the PHocene quot;Sakiquot;-layers, we are not allowedto assume that all yellow sand, red sand and quot;Kurkarquot; belongto the Diluvium: part of them might even belong to the

Pliocene. STRUCTURE AND GEOLOGICAL HISTORY. The hilly country of our region forms the north western partof the Megiddo synchne (3, fig. 13, p. 131), which almost certainlyis separated from the coastal plain by a fault, running nearlyparallel with the coast. It is possible that this fault N. of Binya-mina bends to the E. with the border of the hilly country. Blan-ckenhorn (13) indicated this with some exaggeration on his mapof 1912. There is hardly any hterature to show whether this fault, parallelto the coast, really exists. Blanckenhorn marked it on his mapof 1912 (13). Range (61) mentions no faults whatever along thePalestine coast. L??wengart's observations as to the tectonicsof Carmel have been slightly touched upon in the discussion of thequot;Kurkarquot;. Besides he observes, without giving any arguments,that the southern border of Carmel is separated from the

coastalplain by a fault which probably runs in the direction SE-NW.Avnimelech (3, p. 131) marks a fault running almost N-S.along the border of Carmel parallel with the sea-coast; he doesnot mention it in his text, however. The existence of the fault is only suggested by morphology.It might be possible, however, that the straight and sharp separation



??? between the hills and the coastal plain had been caused by shore-erosion; in other words, we might perhaps have to deal with awavecut-cliff. The neighbourhood of the recent shorehne parallelwith the border of the hills might cause us to suppose this. In thatcase the above-mentioned escarpment would be prediluvial,because, as we have observed, the whole of the coastal plain layin all probability during the Quaternary above sea-level. If the boundary mentioned is indeed only a fossil coast-chff,then a boring in the narrow coastal plain N. of Binyamina, afterhaving pierced the Quaternary and eventually a few layers some-what older, would immediately touch those layers of the Cenoma-nian which correspond to the Cenomanian in the hilly country ofthe same level. Borings down to this depth do not exist, however.The whole of the difficulty hes in our total ignorance of the under-ground of this part of

the coastal plain. Lohnberg and Lowen-siein ,it is true,have tried to demonstrate with geophysical methods,that in the coastal plain of Atlit there are very thick layers of plasticclay under the Quaternary which are said to correspond to the Plio-cene marine quot;Sakiquot;-layers of southern Palestine. In fact layers ofthis kind have been discovered by drilling near Karkur and aresome hundreds of metres thick. This boring, however, does not lieW. of the Carmel-border, but S. of it. If we suppose that the resultof both geophysicists is correct, it becomes difficult to interpretthe boundary between the plain and the hilly country as a normalcoast-chff. Given the uncertainties which, as is proved by practice,still exist in many geophysical results, we must not accept theconclusions of Lohnstetn and Lowenberg as certainties. I havetried to find still more accurate arguments for the existence of afault, but have not

succeeded. Important faults running nearlyfrom N. to S. have been demonstrated along the coast of southernPalestine by means of borings (see e.g. 3, p. 121 and 122). Thepresence of such a fault more to the N., viz. in our region, is there-fore very probable, but not certain. The other faults that occur in our map are of minor importance.As to a small fault which runs along the western side of Shefeya,I was obliged to accept it, because W. of it Lower Turonian hasbeen found, while on the eastern side Upper Turonian suddenlyappears at the surface and even a rest of Senonian crops out.



??? In the surroundings of Zichron Jaacov there are a number of smallfaults. So we see, that on the top of the mountain 260^ there hesa pale yellow crystalhne, somewhat porous, Hmestone, on the samelevel as the yellow porous limestone of the Jabal ez Zakhuri, whichon the top belongs without any doubt to the upper zone of thelimestone we have designated as Turonian. Eastward hes a densequot;Mizzi Heluquot;-like limestone, inclining to the E. (just the same asthe topography). It is therefore probable, that between the tops260^ and the Jabal ez Zakhuri, a small fault exists, because W. ofthe wadi between both tops, the quot;Mizzi Heluquot; lies much lowerthan E. of it. Close to the eastern side of the buildings of Zichron Jaacov, aspot of quot;Mizzi Heluquot; borders to the E. on tuff which, as may beexpected, seems to pitch under it; to the W., however, it borderson upper

Cenomanian limestone, which to all appearance hes ona somewhat higher level. So there is every probability, that betweenthe quot;Mizzi Heluquot; and the upper Cenomanian limestone there existsa small fault. One or more minor faults must occur on the northern and westernside of El Murabba'a as well. Otherwise the constant strike anddip in this flat region would obUge us to accept too great a thicknessof the quot;Mizzi Heluquot;. I did not succeed in locating these minor faults. The small fault between El Murabba'a and Zuweiq may clearlybe seen in the field. The bedded dolomite which here replaces thequot;Mizzi Heluquot; butts, in the direction of the strike against the unstratified Senonian. A small fault SW. of Ard Abu Hamid is suggested m the field bythe sharp, nearly vertical boundary between the flinty limestonesand the dolomite. In general it is difficult to prove the

existence offaults with Cenomanian outcropping on both of its sides, at leastin our region because of the lack of uniformity of the stratigraphyof our Cenomanian. Therefore I cannot agree with Sverdlov(70), who believes that the sharp boundary between flintbeds anddolomite E. of the station of Zichron Jaacov impHes a fault betweenthe two rocks. The fact that the Senonian-Eocene chalk is unstratified, makesit difficult to trace tectonical details of those parts of the synclineof Megiddo which lie nearer the core.



??? As the map shows, we need not accept the fault of Avnimelech(3, P- 133 c). During Cenomanian and Turonian the region was (hke the wholeof Palestine and Syria) a neritical sea. During the upper Cenoma-nian, submarine basalt-eruptions took place, the culminatingvolcanic tops of which lay possibly above sea-level. During Se-nonian, Danian and Eocene the marine sedimentation continued.Perhaps during the Eocene the Megiddo synchne was formed(Avnimelech 3, p. 129). To the SE. the Eocene attains a g?Šosyn-clinal thickness of 1500 m. in the core of the syncline, while, ac-cording to Blake (10) in those times an island existed betweenNablus and Beersheba (facial thinning out of the Eocene). The fault which probably borders Carmel, was, according toLowengart (40) formed at the latest in the Upper Miocene â€” LowerPliocene (great thickness of the Saki-clays). According to Lohnbergand

Lowenstein there are even two faults parallel to each othernear Atht. Perhaps by that time the eastern side rose above sea-level. During or after the Phocene, the coastal plain also appearedabove sea-level, and the ridges of calcareous sand-dunes, whichafterwards partly altered into quot;Kurkarquot; etc., were formed. It isnot necessary that the quot;Kurkarquot;-ridge along the coast should bean anticline, though Blake thinks it is (7, p. 27), for it is difficultto trace tectonical structures in rocks with similar crossbedding. We may consider the quot;Kurkarquot;-ridge as a fossil bay-bar,behind which the moors of Kabara lay, which have now beendrained. Lowering of the coastal block must have taken place in theQuaternary. In the first place we find drowned quot;Kurkarquot; andquot;Kurkarquot;-reefs in the sea. Secondly, according to the drill-logsin the quot;Kurkarquot; of the coastal plain often descends

belowsea-level. In the third place, there exists a drill-log of a boringnear Pardess Hanna (43,4 m. above sea-level) in which at adepth of 46 m. a harse-tooth has been found. It must be remarked,however, that during the last few centuries the number of reefsalong the coast has increased, which points to a renewed subrecentuplift.



??? Finally it is worth noting, that the hilly country has the formof a table-land, with a height of 140 to 160 m. Near Atlit, however,there suddenly rises a higher chain above the table-land. Geologicaland morphological fieldwork will have to be done in this region,before it will be possible to interpret these facts sufficiently. GEOHYDROLOGY. According to Dr. Picard the most important groundwater-levelis the Turonian, especially in those places where it is porous. Asall layers incline to the E., we must bore E. of the outcrop of theTuronian, and in the places which are topographically lower thanthe outcrop, in order to get a sufficient water-supply. Those placesare easy to find on the map. The deep-lying quot;Kurkarquot; too forms a good groundwater-level.The number of wells and sources in the zone Atht-Caisaria isenormous. In winter (600 mm. downfall) the water runs downwardalong

the slopes of the hills and is retained by the quot;Kurkarquot;. Moreover there are a number of other places, where water maybe found, e.g. in the tuffs and basalts. The water of the drinking-place on the way from Zichron Jaacov to Ard el Wad rises from theoutcrop on the western slope of JabalezZakhuri; the well-water ofthe orange-yards in the plain of Ard el Wad and N. of it also comesfrom the tuffs and basalts. The village of Shefeya receives its waterfrom the same tuffs and basalts. In our region there occurs only one continually flowing brook,namely the Nahr ez Zarqa. Its water comes from the Turonian.As in recent times the water-level of this well was lowered, a trenchhas been dug upwards of the source and nearly parallel to the strikeof the strata. At present one may see how the water streams outof holes in the white porous limestone. Immediately below therelies the

quot;Mizzi Heluquot;, which is certainly less permeable. When one goes to the E. in the southern part of the coastalplain (Binyamina-Pardess Hanna) the abundance of water of theQuaternary continually decreases. Picard explains this by the factthat the Quaternary thins out towards the E. The Eocene of Bath Shelomo also contains not unimportant



??? groundwater levels. The fUntbeds are impermeable just as themarlbeds mentioned by Blake, and the chalky strata which alter-nate with them, retain the water. The sources surroundmg BathShelomo have been largely neglected. PALAEONTOLOGY. cephalopoda. Acanthoceras ( ?) rotomagense (Brongn).Lit â€? (i8) List on p. 66/67, (26a) p. 326, 327. (42a) p. 929-931.(44c) Tome I p. 345-350. pl. 105-106, (45a) p. 147. (60) 2?¨me s?Šrie p. 190-193. pl- XXV fig. 1-3, (63a) p. 15-17. pl- VI fig- 9. 10.12, 13, pl. VII fig. 1-3. (71) P- 12-13- pl- I fig- 3. pl- IV, (74) p. 589 fig. 2156. The sutures of my two specimens have totally been effacedCharacteristic for Acanthoceras are the following features: the shellhas no large umbihcus; the ornamentation consists of straightribs, widening to the external side and provided with a numberof nodes A distinct carina is present, which is not common for thisgenus, but

which - according to Neumayr - may exist. Onemight presume - from the presence of the carina - that theanimal belongs to the Prionotropidae, but the straightness of the costae is in contradiction therewith. The following characteristic features of Acanthoceras rotomagensealso occur in the best preserved of my two specimens: on the lastconvolution there occur 18 straight costae provided with nodes(the majority of the authors count upwards of 20 costae, but 18are also mentioned). The best developed row of nodes occurs alongthe internal side. A double row of somewhat less developed nodesoccurs along the rim of the external side and on the external sideitself In the median line there should occur a row of slightlydeveloped nodes, but on my specimen it is replaced by a slightlydeveloped carina. The cross-section of the last convolution israther a square. In its youth the section must have been

rectangular Breadth â–  â€” 16 Height



??? The specimen clearly deviates from the typical rotomagense inthat the increase of the cross-section of the convolutions is tooslight.The proportion Cross-section of the mouthCross-section of the entire shellof my specimen is ^ and of those of d'Orbigny it is Thisproportion in the specimens mentioned by Pictet (6o pl. XXVfig. lb) approximates more closely that of mine. So my fossil shows close affinity to Acanthoceras rotomagense,but differs from it especially as it possesses a median carina insteadof a median row of nodes. Therefore it is not impossible thatwe have to deal with a variety of Acanthoceras rotomagense. In anycase our specimen resembles more Acanthoceras rotomagense thanthe one from Palestine figured by Taubenhaus (71, pl. I fig. 3).The second fossil has been preserved much worse, but showsconformable features, so far as one may observe. Both

specimens were handed to me by childern from Shefeya.The findingplace was not known to them, but the limestone hasthe appearance of the yellow limestone of the upper-Cenomanian. A mmonite (indeterminable).In the Senonian chalk of Shefeya there occur fragments ofclosely ribbed Ammonites {Crioceras ? Hamites ?). The ribs arenot dichotome. Baculites sp. Lit.: (51) p. 438. pl. X fig. 1â€”7, p. 442. pl. X fig. 8, 9.Only one fragment, resembling Picard's Baculites falestinensisor Baculites asfer Morton. Findingplace: 1500 m. NNW. of Bureika,in Senonian chalk. gastropoda. Nerinea requieniana d'Orb.Lit.: (loa) p. iio.pl. VIII fig. 13, (16) p. 144, 145.pl. VIII (IV)fig. 65, 66, (43) p. 395â€”396. pl. XV fig. 1â€”4, (44c) Tome 2. p. 94, 95.pl. 163 fig. 1â€”3.



??? The very characteristic forms agree well with the descriptionsand representations of Bullen Newton (43) and Blanckenhorn(16) and with the material of the geological department of theHebrew University. Several of my specimens show a pecuharitywhich has not been mentioned in the literature above cited: fromthe mouth to the top they first increase slightly m transversediameter and a httle before the middle this diameter begins todecrease in a normal way. The largest specimen is 20 cm. long. Findingplaces: i) Western slope of El Mitaman'a in fhnty porouslimestone (Cenomanian), and in blocks tumbled down on thepath near the foot of this slope. 2) Somewhat E. of the curve ofthe path 800 m. N. of Shefeya in beds between quot;Mizzi Heluquot; andthe overlying crystaUine hmestone (Turonian). 3) 400 m. SE. ofKh Manara, in well stratified fhnty limestone (Cenomanian).4) 300 m. N. of Kh. Esh

Shuna on the main-road in white porousquot;Melekequot; (Cenomanian). 5) Between the ruins of Kh. Shefeyaand Shefeya in the quot;Mizzi Heluquot;. 6) At the foot of the westernslope of El'Arnin W. of 'Ein Ghazal (boulder). 7) Between EsSalmaniyat and El Murabba'a in quot;Mizzi Heluquot; (Turoman). 8) Onthe western side of the plateau N. of El Murabba'a in quot;Mizzi Hdu''(Turonian). 9) Near the northwestern edge of the fir-wood NW. ofShefeya in quot;Mizzi Heluquot; (Turonian). 10) Near the origm of WadiEl Hinu near Shefeya in quot;Mizzi Heluquot; (Turonian). 11) In thewadi on the northwestern side of Jabal ez Zakhuri in quot;Mizzi Helu(Turonian). 12) Upwards of 300 m. E. of Kh. es Suwamir m thewadi, in flinty yellow limestone (Cenomanian). 13) About 600 m.W. of Shefeya in white crystalline hmestone (Turonian). 14) Finallyin a fragment of coral-hmestone, upwards of 1200 m. SE. of

'EmGhazal, probably originating from the E. and of Turoman age. Nerinea subgigantea Blanck. Lit.: (9) p. 50, 51, (16) p. 151.pl. Vn (III) fig. 58, 59a-b, (17) p. 10, (18) p. 270. Large animals, which have never been found completely; nearthe base they are 3 cm. thick. Findingplace: on the western slopeof El Mitaman'a and in loose boulders near the foot of this slopein flinty porous limestone (Cenomanian).



??? Nerinea '^notlingi J. Boehm. Lit.: (i6) p. 152, (22) p. 207.pl. VII fig. 8, 10, 10a. Close to the N. of Umm el Jarab there occur small Gastropoda inthe quot;Mizzi Heluquot;; the cross-section of the chamber of one specimenis similar to that of Nerinea cochlaeformis Conr.; the last convolution,however, was entirely unlobated. The external side of the convo-lutions is concave. All these features tally rather well with thedescription of Nerinea notlingi Boehm. The specimen being in-complete, I give this determination with some reserve. Nerinea sp. Indeterminable fragments from: i) Kh. Shefeya, from whitecrystalline hmestone (Turonian). 2) White porous quot;Melekequot; W.of Bir Jabir (Cenomanian). 3) Near the northwestern side of thefir-wood NW. of Shefeya from quot;Mizzi Heluquot; (Turonian). 4) 700 m.W. of Shefeya from white crystalline limestone (Turonian). Cerithium aff. elias

Boehm.Lit.: (16) p. 162, (22) p. 217. pl. VI fig. 6- One little cast, 12 mm. long; differs from the typical form de-scribed by Boehm owing to the smaller number of spiral-hnes onthe convolutions and by a fine granulation of its ornamentation.Findingplace: Cenomanian, porous, flinty hmestone on the westernside of El Mitaman'a. Cerithium spec. Picard. Lit.: (52) p. 517, 518. pl. XXI fig. 4. Two specimens, very similar to the forms found by Picardnear Hassan er Raai. The longitudinal little lines are somewhatless visible. Findingplace: Senonian chalk of Shefeya. Actaeonella salomonis Fraas. Lit.: (16) p. 180. pl. X (VI) fig. 112â€”114, (22) p. 217. pl. V fig. 7,(28a) p. 240. pl. IV fig. I. Generally well preserved specimens. Findingplaces: i) Theâ– Cenomanian, flinty, porous limestones on the western slope of



??? El Mitaman'a, as well as in boulders near the foot of this slope.2) The layers between quot;Mizzi Heluquot; and the white crystaUinelimestone which lies on it (Turonian), of the northwestern sideof the fir-wood NW. of Shefeya. 3) Perhaps the layers between theyellow Rudist-limestone and quot;Mizzi Heluquot; (Cenomanian-Turonian)of El Murabba'a. Actaeonella sp. Trochactaeon specimens with sharper tops than those of Actaeo-nella salomonis, occur in rather well stratified flinty limestones300 m. SE. of Kh. Manara (Cenomanian). Nerita aff. mundae Sharpe. Lit.: (25).nbsp;. ^ The cast has a diameter of 19,6 mm. and consists of a spiral,increasing rapidly in breadth, which consists of 3 convolutions,having an entirely depressed umbihcus. The animal is ornamentedwith radial costae which are slightly crenelated (different fromthe hterature). These costae do not cover the last convolutionentirely; they

begin on the first convolution, and continue toabout half-way down the last, strongly inflated, convolution.Downwards there follow rows of separated tuberculae, which arepartly intercalated between the costae (the number of the rowsof tuberculae, however, is larger than the number of costae).The mouth has not been preserved. Findingplace: yellow Ceno-manian Rudist-limestone, SW. of Abu Qanatir. Levantina caisareana (Parr.).Lit.: (I) p. 55- pl- X fig. 7â€”8- Findingplace: Red sand from the quarry of Atht (Palaeohticand recent). Melanopsis huccinoidea Oliv.Lit.: (44a) p. 813. pl. XXIII fig. I, (57) P- 125-127. pl. 8 fig. 28â€”42. Findingplace: Kabara (recent).



??? lamellibranchiata. Pecten {Vola) shawi Perv. Lit.: (i8) p. 191.pl. IX fig. 24a, b. pl. X fig. 75 (pars), (34) p. 130,(37) pl. 12, fig. 13, (70) pl.XI fig. 16, (72) p. 115. pl. XVIII fig. 4a-h. The features of the costae are not entirely clear everywhere.Findingplaces: i) Grey dolomite of the northwestern side of ZichronJaacov. 2) White marl on the main-road from Zichron Jaacovto the railway-station. 3) Yellow limestone near the top of theslope of Khallat et Tina. 4) Yellow limestone upwards of i km.SW. of 'Ein Ghazal. 5) Several places in the grey dolomite about500 m. NW. of Zichron Jaacov. 6) Grey dolomite on the southernside of the main-road from Zichron Jaacov to the railway-station;all from the Cenomanian. Pecten Ikarmeliticus Blanck. Lit.: (18) p. 190. pl. VIII fig. 23a, b. Only one specimen, which is badly preserved, slightly concave,especially near the beak. The furrow on the base of

some of themiddle costae is striking. (Blanckenhorn's specimen has sucha furrow on only one costa which lies near the middle). Size about5x5 cm. Findingplace: white, porous limestone (quot;Melekequot;) 300 m.N. of Kh. Umm el 'Alaq (Cenomanian). Pecten {Vola) sp. Breadth near the base (the lowest part has been broken off):4,5 cm. height 3,8 cm. Cast of flat shell with 21 radial costae; thebreadth of all is nearly equal, decreasing towards the beak.The middle costae are straight and higher; the lateral costae areslightly concave towards the external side and lower. Ears arenot visible, lines of growth are not present. Findingplace: Greydolomite of the southern side of the ruins in the wadi betweenShefeya and El Fureidis. Pecten sp. Size: Breadth 5 mm., height 7 mm., angle near the beak 30Â°.From the base up to the middle of the shell there are 11 narrowradial little furrows,

which near the middle are somewhat more



??? separated from each other than on the sides. Ears not visible.Findingplace: Shefeya (Senonian), one specimen. Pecten {Entolium) sp.32 X 32 mm.; entirely smooth, very faintly concave, thin sheh.The upper edges of the ears form an angle of nearly 180Â°. SheUrather circular, with weak lines of growth. The angle near thebeak is slightly smaller than 90Â°. Findingplace: Yellow limestone500 m. S. of the firm of Paster (Cenomanian). Pecten indet. Indeterminable rests from the following localities: i) White,porous hmestone of Bir Jabir. 2) Fhnty hmestones of the westernslope of El Mitaman'a. 3) Yellow hmestone 500 m. S. of the stone-works of the firm of Paster. 4) White, crystalline limestone (quot;Me-lekequot;) more than i km. E. of 'Ein Ghazal. All these fmds originatefrom the Cenomanian. Gryphaea vesiculosa Sow.Lit â–  (18) p. 200. pl. IX fig. 42â€”43. (37) P- 69- pl- XI fig. 8â€”10,(50) p. 41, (60)

(S?¨me s?Šrie) p. 3quot;. pl. CXCIV, (70) pl. X fig. 17-22. Many specimens of the large variety mentioned by Blancken-horn from Carmel. Findingplaces: i) Everywhere in the Ceno-manian flinty limestones between El Fureidis and Kh. Es Su-wamir. 2) Moreover in the Cenomanian fhnty hmestone on the topof El Mitaman'a. Alectryonia carinata (Lam.)Lit.: (18) p. 198, (30) p. 9. pl. LXXIVfig. 6, (60) (s?¨me s?Šrie) p 277 Both valvae are considerably vaulted, 8 cm. long and stronglyribbed. Findingplaces: i) Yellow hmestone of Khallat et Tina2) Yellow hmestone on the pathway to 'Ein Ghazal, N.W. of ElMurabba'a. 3) Yellow hmestone in the wadi-bottom i km. W. ofShefeya. 4) YeUow hmestone i km. SW. of Es Salmaniyat; allfrom the Cenomanian.



??? Exogyra columba (Lam.). Lit.: (i8) p. 201, (30) p. 34. pl. LXXXVI fig. 9, (37) p. 60. pl. 10fig. 8â€”10, (67) p. 73, 74, (70) pl. 10 fig. 4, 5, 8, 9, 14â€”16, (72)p. 123. pl. XLX fig. 2, (74) p. 427. fig. 786. Size of the specimens only 2 cm. and smaller. Findingplaces:i) Grey dolomite 800 m. E. of El Fureidis. 2) Yellow limestone800 m. WNW. of Zichron Jaacov. 3) Yellow limestone of Umm etTos. 4) Yellow limestone more than i km. SE. of 'Ein Ghazal.5) Yellow limestone of Abu Qanatir. 6) Flinty limestone SE. ofKh. Manara (?); all from the Cenomanian. Plicatula reynesi Coq. Lit.: (18) p. 193, (37) p. 58. pl. 12 fig. 15, (70) pl. XI fig. 21â€”23. Only one specimen, having somewhat fewer ribs than are visibleon the figure by Lartet. Findingplace: Grey dolomite nearthe mouth of the wadi between Shefeya and El Fureidis (Ceno-manian). Chondrodonta munsoni (Hill). Lit.: (18) p. 204, 205, (20) p.

96.pl. VIII fig. I, 2, (21) p. 174.pl. IV fig. 1-3. Fragments with radial ribs, always without chondrophore. Theribs of all samples (also the samples of Blanckenhorn) are closerto each other than in the typical forms. Findingplaces: i) White porous hmestone (quot;Melekequot;) of BirJabir. 2) Problematical fragments from yellow limestones ofKhallat et Tina; all from the Cenomanian. Ostreidae. Indeterminable fragments from the following localities: i) Yel-lowish to white crystalline limestone of Jabal ez Zakhuri (Turo-nian). 2) Variegated, yellow limestone in the wadi-bottom of thewadi running from N. to S. between Shefeya and El Fureidis(Cenomanian). 3) Flinty limestones SE. of El Fureidis (Cenoma-nian). 4) Yellow limestone of the northwestern side of ZichronJaacov (Cenomanian). 5) Variegated yellow limestone near thechurch-yard of Zichron Jaacov (Cenomanian). 6) Yellow limestone



??? E. of Umm et Tos (Cenomanian). 7) Yellow limestone 600 m. S.of the stone-works of the firm of Paster (Cenomanian). Protocardia hillana (Sow).Lit.: (18) p. 244, (37) P- 53 pl-12. fig. 9gt; (44b) p. 867-868. pLXXVII fig. 2, 3, (70) pl. XI fig. 5. Good specimen from the Cenomanian marl-bed on the mam-road from Zichron Jaacov to the railway-station. Cardium pauli Coq.Lit.: (18) p. 230, (37) pl. XI fig. I, 2, (70) p. 53. pl- 12 fig. 6.Beautiful cast 7,5 cm. high, 5 cm. broad. Findingplace: WhiteCenomanian marl on the main-road from Zichron Jaacov to therailway-station. Unoceramus Uynchi Com. Lit.: (18) p. 183. pl. VII fig. 11-13. With regard to the shape, the animal has but little resemblanceto an Inoceramus. The (only) specimen has badly crumbled offalong its base. It is a right-hand shell, 3 cm. broad and nearly 3 cm.high The shell is considerably arched and is provided with 18strong concentrical costae.

The area is smooth and is providedwith a small wing. The lunula is smooth as well and also has tracesof a small wing. The rim of the hinge is straight. Findingplace:yellow limestone 800 m. NW. of Shefeya (Cenomanian). Area }delettrei Coq.Lit.: (18) p. 212. pl. X fig. 60. Cast corresponding with that of fig. 60a in (18). One beak hasbeen broken off. Findingplace: white Cenomanian marls on themain-road from Zichron Jaacov to the railway-station. Area trigeri Coq.Lit.: (18) p. 212, 213. pl. X fig. 61â€”63. Beautiful cast of left-hand shell, the ornamentation of whichis clearly visible (about 100 thin radial costae, crossed by hnesof growth). Straight, taxodont hinge. Findingplace: i km. SW.of Abu Qanatir, yellow limestone (Cenomanian).



??? Leda perdita Conr. Lit.: (i8) p. 2IO, (37) p. 50. pl. 12 fig. i, 2, (52) p. 521, 522.pl.XXI fig. II, 12, (70) pl. VIII fig. I, 2. Several well determinable specimens, from the Senonian chalkof Shefeya. Pholadomya vignesi Lartet. Lit.: (loa) p. 94, 95.pl. V fig. 14â€”17, (18) p. 261, 262, (67) p. 83,84. pl. IV fig. 24, (70) pl. XI fig. 9. Two bad casts, showing the reticular ornamentation, picturesof which have been given by Shalem and by Blanckenhorn.The concentrical structure predominates, however. Findingplaces:i) Yellow Hmestone i km. SE. of 'Ein Ghazal (Cenomanian). 2)Wadi I km. WNW. of 'Ein Ghazal, yellow limestone (Cenomanian). Trigonia sp. Typical specimens of Trigonia. Area smooth, concave; concen-trical costae slightly bent, finely crenelated. Angle near the beakabout 60Â°; length (from the beak down to the the base) 5 cm.Findingplace: i) Yellow limestone 200 m. N. of

Zichron Jaacov(Cenomanian). 2) Yellow Hmestone of Khallat et Tina (Cenoma-nian). Caprinula Icedrorum (Blanck.) fig. 5. Lit.: (18) p. 224, (27) p. 64, 65, 66, fig. 59, 60, 6i.pl. VI fig. i. (See moreover: Douvill?Š, Etudes sur les Caprines, Bull. S.G.F.(3) XVI, 1888, p. 707â€”708, pl. XXII Caprinula boissyi d'Orb.). Moderately well preserved lower shell of a genuine Caprinula.The shell is bent like a horn. The greater part of the marginalcanals of the inside row is still present. These marginal canals havea polygonal cross-section. One may see on the ventral side, thatthe marginal canals on the forepart are larger than those on thehindpart. (O n the forepart minimum cross-section: 2 mm andon the hindpart maximum cross-section: 1,5 mm.) Moreover thereare some smaller canals on the external border of the ventral side,mtercalated between the marginal ones. Whereas the

marginalcanals of the ventral side form only one row, the structure of thedorsal side is much more complicated. On the dorsal side the cross-



??? section of the polygonal marginal canals varies between 3 mm.and I cm. They have an irregular shape and m a cross-section,they form in some places one row, elsewhere two or more. Moreover,on the dorsal border outside the larger marginal canals we finda row of extremely small peripheral ones; on the forepart eventwo layers. The cross-section of these peripheral canals variesbetween i mm. and J mm. The situation of the cardinal apparatus is analogus to that ofCafrinula boissyi d'Orb. The oma of our specimen possiblyconsists only of one cavity, and therefore is different from thatof Caprinula boissyi. The hindpart of the ligament is folded mwardtowards the front. The mp is not clear and probably runs fromthe P towards the middle of the ventral side of the sheU. Theanterior alveole of the o m p is smaller than in most of the re-presentations of Caprinula boissyi. The other parts of the

cardinalapparatus can hardly be determined. The figures of Caprinulaboissyi are more hke mine, than those of Caprinula cedrorum by



??? Diener and Douville (27). Findingplace of the specimen describedabove (the best one found by me): about iioo m. WNW. of Ummel Jarab, in yellow hmestone (Cenomanian). Other locahties:i) 800 m. NW. of Umm et Tos in white crystalline hmestone(Cenomanian). 2) Yellow limestone on the northern side of ErRiba'at (Cenomanian). Eoradiolites syriacus Conr. Lit.: (18) p. 225, 226. pl. XI fig. 93â€”96, (35) whole text. pl. XIVfig- I, (45) P- 33- pl- III fig- 10. Findingplaces: i) grey dolomite SW. of km. 38 of the railway(Cenomanian). 2) Flinty limestones of the western slope of ElMitaman'a (Cenomanian). 3) Yehow limestone i km. NW. ofShefeya (Cenomanian). 4) Yellow limestone on the plateau betweenAbu Qanatir and El Murabba'a (Cenomanian). (The rest of the Rudists are too badly preserved to be determined). scaphopoda. Dentalium cretaceum Conr. Lit.: (16) p. 123. pl. V (I)

fig. i. Several compressed, but well-determinable specimens from theSenonian chalk of Shefeya. Dentalium octocostatum Fraas. Lit.: (16) p. 123. pl. V (I) fig. 2â€”8. Only one lower end which has been broken off; from the Senonianchalk of Shefeya. echinoidea. Hemiaster (?) saulcyanus d'Orb. Lit.: (loa) p. 67, 68, (15) p. loiâ€”103. pl. VIII fig. 31, (44c) Tome 6p. 258â€”259. pl. 890 fig. 1â€”8. Rather numerous specimens. Here are some dimensions: Length......36,5 34,5 27,5 mm. Breadth.....36,5 32,5 25,5 â€ž Height......24 21,9 17,5 ,,



??? 6i In spite of the fact that several of the specimens found by megenerally show the properties mentioned by Blanckenhorn,there occur little divergences now and then: the foremost pairof ambulacral furrows of several specimens is clearly longer thanthe hindmost pair, and the greater part of my specimens aremoreover more angular and oblong than the Hemiaster saulcyanusd'Orb. described and represented by Blanckenhorn. These twofacts point to a transition into Hemiaster saulcyanus d'Orb. var.batnensis Coq. Hardly any of my specimens, however, may belooked upon as belonging to this variety, since the apex hardlyever hes in the centre, but on the forepart, which is â€” accordingto Blanckenhorn â€”characteristic for Hemiaster saulcyanus. (Theangle between the foremost pair of ambulacral furrows is, moreover,too large for var. batnensis). The above-mentioned facts demon-strate that a

gradual transition exists between the two forms.Worthy of iiote is that my forms show clear differences in height.The angle between the hindmost pair of ambulacral furrowsis variable. None of my specimens belong to the related Hemiastersyriacus Conr., which has, according to the figures of Blancken-horn, no furrow on the anal side. Hemiaster luynesi is broader andthick.' Findingplace: Cenomanian marls on the main-road fromZichron Jaacov to the railway-station. Hemiaster (?) saulcyanus var. batnensis Coq. Some specimens from the same locality, which show the followingpoints of resemblance, should be considered as belonging to thisvariety: foremost pair of ambulacral furrows longer than thehindmost pair, angle between the foremost ambulacral furrowsbetween 90Â° and 100Â°, apex nearly in the middle. Discoidea ? sp. One specimen, badly preserved. The ambulacral fields are nar-rower than

those of Discoidea ? dendroides Blanck. (15, p. 93pl VII fig. 93). A reconstruction of the animal shows that itconsists of a hemisphere, the intersection of the ambulacral fieldslying on the pole. Diameter: 9 cm. The boundary-hnes of theambulacral plates form an acute angle with the ambulacra. Fin-dingplace: flinty hmestones near Kh. es Suwamir (Cenomanian).



??? Spines of Echinoidea fig. 6. Lit.: (33) pl. 13 fig. 5, (46) p. 200 [orig. Atti Soc. Ital. Sc. Nat61, 1922, p. 72] (47) p. 9â€”12. pl. 4 fig. i-_i6. In the shdes of the quot;Kurkarquot; there sometimes occur pecuharcircular little figures, consisting of 3 concentrical circlets, the twoexternal ones being joined one to the other by radial httle pillars,the two internal ones having only traces of such little pillars. The'core may be filled with calcareous material. The middle circlethas small thickenings on the spots where the radial pillars intersectit. The size is about 0,3 mm. This httle figure corresponds entirelywith the cross-sections made by me of recent Spatangus~s.^mes, ofadult specimens, and with the figure by J. Pia (47). Oblique andlengthwise sections are also to be found in the slides, from whichit may be concluded that the smah quot;pillarsquot; are in reahty longi-tudinal quot;lamellaequot;.

Moreover it is pecuhar that the optical axisof the Calcite-crystalls lies lengthwise in the small pillar, a factwhich is also mentioned by Pia and which is also to be seen in thecross-sections of my Spatangus. Good cross-sections of this type are to be found near Kh. esShomarya and elsewhere (similar little spines also occur in thedune-sands, probably they are spines of Echinoidea just as weU). Another type consists of a circlet with regular radial lamellae,thinning out towards the centre. The core is filled with very porous



??? material. Such a type corresponds somewhat with cross-sectionsof fc?„mMS-spines. Findingplace: also Kh. Esh Shomariya andelsewhere. protozoa. Alveolina sp. In two spots in the quot;Mizzi Heluquot; I found some nearly globularAlveolinae. Such globular Alveolinae were already found onceby Fraas (28a, p. 227. pl.. II fig. 8 a, b, c) in about the same levelnear Jerusalem (Fraas mistook them for Nummulites). AfterwardsG??mbel called them Alveolina fraasi G??mbel (31, p. 251, 252).My specimens, however, do not belong to this species, the numberof the chamberlets of each convolution being too small. My specimensresemble much more the Tertiary Alveolina ovulum St?¤che. Cross-section 3,2 mm.; the length of an other specimen is 1,7 mm. Fin-dingplaces: i) Umm el Jarab (Turonian). 2) 700 m. E. of Es Sal-maniyat (Turonian). The other Foraminifera either have not been determined as totheir

species, or they are recent and very common.
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??? 62nbsp;P Range, Wissenschaftliche Ergebnisse einer geologischen For- schungsreise nach Pal?¤stina im Fr??hjahr 1928. Zeitschr. desDeutschen Pal?¤stina Vereins. Bd. 55- i932, P- 42â€”74- 63nbsp;A Reifenberg, Bodenbildung im s??dl. Pal?¤stina in ihrer Be- ziehung zu den khmatischen Faktoren des Landes. Chemieder Erde 3. 1927, p. 1â€”27.63a C Schl??ter, Cephalopoden der oberen deutschen Kreide.Palaeontogr. Neue Folge. Bd. 1. Erste Lieferung. 1871,p. 1â€”24. 64nbsp;R Schnetzer, Nummuhten und Orbitohnen aus dem Gil- boagebirge in Pal?¤stina. Mit einem Beitrag: Zur Geologie desGebietes zwischen Gilboa und Wadi Fara (L. Picard). Cen-tralbl. f. Min. Geol. Pal. Abt. B. Jahrg. 1934. P- iQâ€”33-65. N. Shalem, II Cenomaniano ad occidente di Gerusalemme.Boll, della Soc. Geol. Ital. XLIV. 1925, P- i55â€”170- 66Â?.__Sopra alcuni Basalti della Palestina. Boll, della Soc. Geol. Ital.

Roma. XLVI. 1927, p. 51â€”66. 666.__La Creta superiore nei dintorni di Gerusalemme. Ibid., p. 171â€”192. 6nbsp;7__Fauna nuova cenomaniana delle Argille verdi di Gerusa- lemme. Boll, della Soc. Geol. Ital. 1928, p. 69â€”108. 68nbsp;A silvestri S.O., Revisione di orbitoline Nordamericane. Memorie deUa Pont, academia dele Scienze Nuovi Lincei.Vol. XVI. Roma, 1932, p. 371-389- 69.nbsp;A. T. Strahorn, Agriculture and soils of Palestine. The geogra- phical Review. New York, October 1929, p. 581â€”622. 70.nbsp;R. Sverdlov, Principels of Geology (History of world and hfe) (Hebrew). 1936. 71 Haim Taubenhaus, Die Ammoneen der Kreideformation Pa-l?¤stinas und Syriens. Zeitschr. des Deutschen Palast. Ver.XLIII. 1920, p. 1â€”58.7ifl. W. Ehrenreich Tr??ger, Spezielle Petrographie der Eruptiv-gesteine. Berlin, 1935.7i?¨ G W Tyrrell, Pleistocene and Recent Basalts of Transjor-dania and

Palestine. Geol. Mag. Vol. LXVII. London, 1930,p. 408â€”415.
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??? STELLINGEN I De jonge kustzanden tusschen JuHanehaab en C. Farvel (Z.Groenland) zijn in twee sediment-petrographische provincies tescheiden: le. in een noordelijke Amphibool-provincie, 2e. in eenzuidelijke Granaat-Hyperstheen-provincie. Het eerste mineraalstamt uit Juhanehaab-granieten, het tweede en derde uit oudegranulieten. II Het is niet waarschijnlijk, dat het klimaat van Palestina enZ. Syri?? zich gedurende het Quartair belangrijk heeft gewijzigd. (L. Picard, Proc. of the Prehist. Soc. for 1937 p. 58â€”70). III C. E. Wegmann's opvatting dat de depressie der landopper-vlakte van centraal Groenland ouder is dan het landijs, berust opplausibiliteitsgronden; de juistheid van zijn opvatting is moeilijkte bewijzen. (Mitt. der Naturforschenden Gesellschaft Schaffhausen XIII 1937 No. 3, Seite 15â€”23). IV E. Kraus' bedenkingen tegen de opvatting van E. Seidl aan-gaande de plooiing der Alpen

zijn gerechtvaardigd. (Z. D. G. G. Bd. 86, 1934, S. 699â€”701). V O. Fl??ckiger heeft niet bewezen dat buitrotsen en ribbelingenanaloge verschijnselen zijn; hij bewijst wel dat buitrotsen geenafgeschuurde prae-glaciale uitsteeksels zijn. (Peterm. Mitt. Erg?¤nz. Bd. XLVIII 1934, Heft 218, S. 1â€”26). j. vroman
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??? Trechmann's argumenten voor veranderingen van het Idimaatvan Malta gedurende het Quartair, zijn weinig overtuigend.(Geol. Mag. Vol. LXXV 19.38, p. 1â€”26). VII Het voorvoegsel ,,alkaliquot; heeft voor het woord ,,bazaltquot; eenandere beteekenis dan voor het woord ,,gabbroquot;. VIII Het is niet waarschijnlijk dat de Middel-Atlantische Oceaanrug zijn ontstaan heeft te danken aan het omhoog dringen van simatisch materiaal zooals Stille vermoedt. (Geotektonische Probleme im atlantischen R?¤ume 19.37. Bericht??ber den Verlauf der Feier 250. Wiederkehr usw.).
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??? Zichron J33coy 10 o O O000 quot;Hur/(arquot; Eocene. Eocene-Quaiernary.nbsp;jSenoman. ini Inbsp;Upper- Lower- Jlo7o?T?ife ...........Pra-^v^ffquot; Turoman ~ oonbsp;I ('M/zziMe7uquot;} Cenomj7?/sr?. H M ^ ^ D W^Z-fW /^/n/y- Bdsalis andYe/Zoivflu- L/n?es/one Tufts. c/ts^ -LJmesfone.
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??? Form V 44. INTERNATIONAL AGREEMENT.ARRANGEMENT INTERNATIONAL. PERSONAL CARD.CARNET INDIVIDUEL. Treatment Centres.Centres de traitement. Idenlification Number at Centre.Num?Šro d'inscription au Centre. 1st Centre ................................................. 2nd â€ž 3rd ............................ ^ n .................. 4th â€ž .................................................... 'ith â€?J V .................................................. fith quot; Â? ................................................... 7th â€ž ..................................... Rth quot; .............................................. This card must be presented,at each Centre, to the MedicalOfficer in charge who will himselfrecord upon it all the necessaryparticulars relating to the

disease,to the pathological examinationsmade and to the treatment. Ce carnet doit ??tre pr?Šsent?Š,dans chaque Centre, au m?Šdecintraitant qui inscrira lui-m??metoutes les mentions relatives auxparticularit?Šs de la maladie,aux examens biologiques et autraitement. l 7420 '28



??? NOTE. I.nbsp;The abbreviations B; S; C;are employed to indicate thedifferent affections treated (seeMinistry of Health Circular 634).The Medical Officer in chargeof the case will strike out thosenot affecting the patient. II.nbsp;In recording the results ofthe Bordet-Wassermann tests thenotation recommended by theHealth Committee of the Leagueof Nations should be used viz.:â€” for strongly positive; for positive to a degreewhich is diagnostic; 1 for doubtful; and â€” for negative. If possible, the method of testemployed should be indicated,in brackets, after the result. III.nbsp;In the column headedâ€žTreatment and Observations,quot;the nature and the doses of thedrugs prescribed are to be inser-ted; also the method of adminis-tration, the following abbrevia-tions being employed, viz.:â€”V. for the intravenous methodM. forthe intramuscular methodO. for administration by mouthF. for inunction. IV. When a patient embarks heshould be informed, if possible,of the address and the hours ofconsultation of the TreatmentCentre at his port of destination. NOTE. I. Les abr?Šviations B; S; C;servent ?  d?Šsigner les diversesaffections trait?Šes (voir Vocabu-laire M?Šdicopharmaceutique). Lem?Šdicin traitant rayera celles dontle malade n'est pas atteint. U. En notant les r?Šsultats desr?Šactions Bordet-Wassermann,faire usage de la nomenclaturesuivante que le Comit?Š

d'Hygi?¨nede la Soci?Št?Š des Nations aracommand?Še :â€” pour r?Šaction fortementpositive; pour r?Šaction positive permet-tant d'?Štablir un diagnostic;^ pour r?Šaction douteuse; etâ€” pour r?Šaction n?Šgative.O?š possible, indiquer, apr?¨s ler?Šsultat et entre parenth?¨ses, lam?Šthode adopt?Še. III. Dans la colonne intitul?Šeâ€ž Traitement et Observations,quot;inscrire la nature et les dosesdes m?Šdicaments prescrits; ainsique le mode d'administration, enemployant les abr?Šviations :â€” V. pour la voie intraveineuse;M. pour la voie intramusculaire;O. pour la voie buccale;F. pour la voie cutan?Še (frictions). IV. Lorsqu'un malade s'embar-que, l'adresse du Centre de Traite-ment du port de destination etles heures des consultations luiseront, si possible, indiqu?Šs. Diagnosis (g. g ^^ Laboratory Examinations.Diagnostic 1 ' ' ' Examens tie laboratoire. Date. Material Examined. * Result {see Note 11. on page 2).Prod, examin?Šes. * R?Šsultat (voir Note II. page 2). 1nbsp; Blood; cerebro-spinal fluid; pus; serum.Sang; Liq-cephalo-rachidien; pas; s?Šrosit?Š.



??? Treatment and Observations.Traitement et Observations. Name of Centre.Nom du Centre. Name of Centre.Norn du Centre. Date. Date. Treatment and Observations.Traitement et Observations.



??? Date. Name of Centre.Nam du Centre. Treatment and Observations.Traitement et Observations. Treatment and Observations.Traitement et Observations. Name of Centre.Nom du Centre. Date.



??? Treatment and Observations.Traitement et Observations. Name of Centre.Nom du Centre. Name of Centre.Nam du Centre. Date. Date. Treatment and Observations.Traitement et Observations.



??? Name of Centre.Nom du Centre. Date. Treatment and Observations.1 Traitement et Observations.



??? This card is issued to sailors for the purpose of securing continuoustreatment which is free of cost at many ports. It should be carefullykept by the sailor. At many of the principal ports there are Centresat which this treatment can be carried on. The address of the Treat-ment Centre and the hours of attendance can be learned on appli-cation to the Port Sanitary Authority or to any of their officers. Le pr?Šsent carnet est remis aux marins en vue de leur assurer untraitement continu et gratuit dans les diff?Šrents ports. Il devra ??treconserv?Š soigneusement. Dans chacun des principaux ports se trouveun Centre de Traitement. L'adresse de ce Centre de Traitement et lesheures o?š

l'on peut s'y pr?Šsenter peuvent ??tre demand?Šes aux m?Šdecinssanitaires ou ?  n'importe quel officier du port ou des douanes. Diese Karte wird den Matrosen zugestellt um ihnen eine ununter-brochene und in vielen H?¤fen kostenfreie ?¤rztliche Behandlung zugew?¤hren. Der Matrose soll sie sorgsam aufbewahren. In jedembedeutenden Hafen befindet sich ein Centraibureau f??r diese Behand-lung. Die Adresse des Centraibureaus und die Besuchstunden sindvon der Hafenverwaltungsbeh??rde oder von irgend einem der Beamtenerh?¤ltlich. Quest o â€žcarnetquot; ?¨ rimesso alla genie di mare allo scopo di gar entirela cura, senza interruzione e gratuita net diversi porti. Il

â€žcarnetquot; deveessere conservato accuratamente. In ciascuno dei porti principali sitrova un Centra di Cura. L'indirizzo di questo Centro di Cura el'orario nel quale ?¨ consentito di presentarvisi, possono essere richiestiai medici di porto od agli ufflciali di porto o della dogana. El presente carnet es remitido a los marinos con el fin de asegurarlesun tratamiento, continuo y gratuito, en los diferentes puertos. Debeser conservado cuidadosamente. En cada uno de los puertos principalesse encuentra un Centro d?Š Tratamiento. Las senas, o lugar de esteCentro de Tratamiento, y las horas en que se paeden presentar,alli, pueden ser preguntadas a los m?Šdicos sanitarios, o a

cualquieroficial del puerto o de las aduanas. Dit boekje wordt aan de zeelieden uitgereikt om hun een voort-durende en kostelooze behandeling te verzekeren in de verschillendehavens. Het moet zorgvuldig bewaard worden. In ieder der voor-naamste havens bevindt zich een Centraal Bureau voor de Behandeling.Het adres van dit Bureau en de uren waarop men zich kan melden,kunnen aan de havenartsen of aan ieder ander arts, verbonden aande haven of aan de douane, gevraagd worden.
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???
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