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Landschaft am Nordende des Wadi Ram in Siidjordanien: Breite Zcrtalung mit Hang-
schutt der ariden Verwitterung, mit Driftsand und mit pelitischen Sedimenten in Regen-
pfannen; Grundgebirgssockel (prikambrischer Aplitgranit, links im Hintergrund) und steil
aufragende Massive aus kambrischen und ordovizischen Sandsteinen

Landscape at the North ¢nd of Wadi Ram in South Jordan: Broad playa basins with
debris of the weathering in the arid cvele, with acolian sands and with pelitic sediments.in
mud flats; left, in background : Pre-Cambrian basement of aplite-granite and steep mountain
ridges of Cambrian and Ordovician sandstones
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Abb. 36. Winkeldiskordante Autligerune kambrischer Sandsieine
tiber der oberalgonkischen Tonschicter-Granwackenserie s mirder

Wadi Abu Barga am 1 -Rand des Wadi Araba

Fig. 36. Angular uncontormity between the Upper Aleoncian shire-
greywacke scries and Cambrian sandstones: nuddle course ot the

Wadi Abu Barga at the I =side of the Wadi Aral
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Abb. 48. Aplitgranit-Sockel (Prikambrium), gebankte Arkose-Sandsteine (Kambrium),
massige, braun verwitternde Sandsteine (Kambrium) und massige, weil} verwitternde
Sandsteine (Unterordovizium) vom Wadi Ram, Siidjordanien

Fig. 48. Aplite-granite (pre-Cambrian), bedded arkose sandstones (Cambrian), massive,
brownish weathered sandstones (Cambrian) and massive, whitish weathered sandstones
(Lower Ordovician); Wadi Ram, South-Jordan -




Abb. 53. Dolomitischer und feinsandiger Kalk des-hohen U nrerkambriums bis Mittel-
kambriums (vorne rechrs) mit autlgernden kambrischen Sandsteinen: Bergmassiv im
Mitrelgrund: Kambrische Quarzporphyre: Berezue im Hintererand: Unterkreide-Sand-
steine und Cenoman-Kulke, im Storuneskontikt mic den kambrischen Gesteinen:; Wadi
Mogarha am mittleren -Rand des Wadi Araba

Fig, 53. Forcground, right: Dolomitic and fine-sandy limestone of the upper Lower Cam-
brian to Middle Cambrian, with Cambrian sandstones on top; mountains in center:
Cambrian quartzporphyrics; mountain ridge in the background: Lower Cretaceous
sandstones and Cenomanian limeswines, dow nfaulted againse rocks of Cambrian age; at
Wadi Mogartha, central part of Wadi Araba-l.ast side
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Abb. 97. Der Nordiell des Toren Meeres von W geschens im
Vordergrund Ohertervasse smms pleistozanen Lisan-Mergeln mit grob-
klastischen Zawischenbieen: aut der Terrassentlache Reswe ciner
Wasserleitung, dic 2o den Ruinen der Lassener Siedlung Qumram
fithrt; jenscitiger (osthicher) Grabenrand mit den Schichrentolgen
der Trias, des Juraund der Kraide

Fig. 97. Nothern part of the Dead Seaas viewed from Wuest: Upper
terraces of Pletstocene Lisan-nurls with coarse clasue intercalanons
at the terrace-surtace remmants o an aquedocr leading o the ruins
of Qumram, an ancient serdement of the bssenssopposite (Faswern
edge of the Jordhin Ritt with the sequences ot Triassie, Jurassic and
Cretaccous sedimenis
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Summary

This :m!umt of the ,,Handbook of the Regional Geology of the Eacth® deals with an
‘e which, from the point of view of a geologist, is very favourably located for regional
tudies in the Near East: e

The complex of pre-Cambrian rocks at the northern edge of the Nubo-Arabian
‘hield is well exposed: .

The continuously changing environment of deposition along the southern-rim of the
I'ethys Ocean, frequently advancing towards the shield and regressing again since the
ambrian, offers good possibilities for time-stratigraphic subdivisions of both, the ma-
me and the continental sediments.

The evolution and structure of the Wadi Araba-Dead Sea-Jordan Rift, a very im-
ressive part of the Fast African-North Syrian Graben zone, can be traced in detail due
» the good exposures, which may throw more light on the origin of great geosutures
¢ general,

The present paper is based on a compilation and critical sorting of the literature on
w subject, and on the author’s own investigations during a five year stay in Jordan

head of a geological mission. This mission was established in Jordan by the Geological
wvey of the Federal Republic of Germany within the frame work of an agreement on
utual assistance in the technical and economic sphere between both governments.
|:.rhermore, a great number of yet unpublished stratigraphical and petrological obser-
tions and results of geological mapping made by the members of the geological
ssion could be used. It is for these reasons that in many cases new interpretations on
Jimentary environment, structure and paleogeographic conditions were achieved

d are discussed in this volume.

In thc- general introduction, some of the more important data on population, archae-

2y, history, history of geological research and economic development, morphology,
mate and vegetation are compiled. From a regional geological point of view, a dis-
ssion follows on the 6 different, major geological provinces of the country.

Detailed descriptions are presented of the pre-Cambrian basement complex, of the

Atigraphy, of the post-Algoncian eruptive rocks, and of the structural pattern.
l’aE::og-ccgra,phic interpretations are then discussed as derived from the described
servations. They are summarized as follows:

- reached .SE-Jordan with pulsating, transgressive and regressive movements of sl

Sumimary

The highly metamorphosed rocks occuring in the Wadi Araba are thought to rep-
resent the remnants of the oldest ( ? early Algoncian) geosynclinal sedimentation, fol-
lowed by major intrusions of plutonites in southern Jordan., A great number of
differentiated dyke rocks intruded the plutonites during several phases, during the
late Algoncian.

Uplift and erosion preceded the deposition of the upper Algoncian sediment: which
overly the older rocks with an angular unconformity. These sediments, the ,,Saramuj
Conglomerates* and the ,,Slate-Greywacke Series* indicate merely epimetamorphic proc-
esses. They were intruded by quartzporphyries, porphyrites, and again by differentiated
dyke rocks. The eatire pre-Cambrian basement complex is considered to belong to
the northern-rim of the African Craton, which was consolidated relatively Lue.

At the beginning of the Cambrian, a peneplane was developed in South-Jordan with
deeply weathered plutonites at its surfuce. Neither highly metamorphosed , root-rocks™,
nor upper Algoncian sediments were preserved anywhere. In the area of the Wadi
Araba-Jordan geosuture, however, a distinct relief was cut in the pre-Cambrian sur-’
face. Pre-Cambrian tectonic movements had occurred in the zone of the geosurure and
had produced structural positions which favoured the protection of highly metamor-
phosed rocks and of upper Algoncian sediments from complete eroston prior to the
deposition of the Cambrian. Among other reasons, it is thought therefore, that the
initiation of the dilatation zone dates back to the pre-Cambrian.

Since the beginning of the Cambrian, the paleogeographic evolution of the countzy
was dominated by three factors: '

L. By the Tethys-Ocean, which occupied the area in the W and NW, and transgressed
several times over parts of, or over the entire country,

2. by the unstable zone, the Wadi Araba-Jordan geosuture, or dilatation zone, between
the Palestine and the Transjordan blocks, and '

3. by the Nubo-Arabian Shield in the SE and 8, from where mechanical and cheical
weathering producrs were transported into the shelf of the Tethys, and where, at
certain periods, continental clastic sediments were deposited.

Continental, thick conglomerates and coarse, arkosic sandstones levelled the pre-
Cambrian relief in the area of the Wadi Araba in the lower Cambrian, while sandsrones
without conglomerate layers were deposited in the peneplaned S- and SE-parts ot ihe
country. :

During the upper periods of the lower Cambrian to the middle Cambrian, 4t
transgression of the Tethys reached the E-rim of the central Wadi Araba, its course
being distinctly influenced by the geosuture. To the E and SE of the limit of the
transgression, the continental deposition of sandstones continued, apparently in a wide,
epeirogenic basin duting a dominantly dry climatic-period.  After this middle Cambrian
transgression, a regression is indicated, since’ continental sandstones were laid down
also in the northern Wadi Araba, on top of the marine sandstones of the transgression
In the area of the central E-rim of the Wadi Araba, a quartzporphyry-voleanism oes
in the Cambrian.

In the Lower Ordovician, the ocean advanced again towards the Sand SEand praclually

size. It invaded the flat hinterland slowly and covered the entii = SE of Jordan #f s




188 Summary

of a:'ijuiniljg Saudi Arabia during the Llanvimn. The depositional environment with
dominant fine sandstones and sandy shales continued to be of the fully marine, shallow
water type during the Middle and Upper Ordovician until the Llandoverian. In bays,

or in lagoons separated from the open sea, occasionally earbonates, and cm-thick gyp-

sum and rocksalt were precipitated.

Not untl! the Upper Silurian was continental deposition of clastics resumed, as
observable in the SE-corner of the country.

Devonian, Carboniferous and Permian sediments have not been found yet in Jordan

(see app. p. 213). Formations of these periods, which according to regional comparisons
probably existed, were eroded during the phases of uplift and erosion which followed
the Palcozoic deposition. Remnants of Devonian to Permian deposits are likely to be
discovered in favourable structural positions in the NW, N, and NE of the country, or
in the El Jafr and Wadi Sirhan-depressions, concealed by younger series,

A Triassic transgression directed towards the SE reached the area of the central
l_i-side of the Dead Sea, where littoral and lagoonal sediments were formed, while
further E and § erosion prevailed on the continent. ’

Aftera regression period du ring the Rhaetian-Liassic, the ocean transgressed the country
once more during the Dogger. The ,,shore lines” run more or less parallel W of the
borders of the Triassic transgression. The crosion on the continent in the Eand S contin-
ued. Again, the 8- and SE-limits of the transgressions are influenced remarkably by the
course of the Wadi Araba-Jordan geosuture. W and NW of the geosuture, the Tri{assic
and Jurassic series are more complete, considerably thicker, and partially deposited in a
basin of the mobile shelf.

Renewed uplift connected with epeirogenic movements and erosion, probably during
the Kimmeridgian, preceded the formation of the Lower Cretaceous sandstones, A regio-
nal angular unconformity thercfore separates these clastics from the Paleozoic, Triassic
;|!1d Jurassic formations. The dominantly marine depositional environment of the Lower
Cretaceous sediments was restricted to the NW, only small tongues extended to the E
and the SE; a transgression during the Albian reached the arca E of the Jordan. In the
E and SE of the country, sandstones of continental type were formed which become
gradually thinner in the extreme SE of Jordan. Appm;lching the Nubo-Arabian Shield
'r1:1 the SE, the continental-sandy facies of the Lower Cretaceous was also developed in the
Upper Cre.taceous, including the Santonian. The marine-calearcous facies of a regionally
'ransgressive ocean, beginning during the Cenomanian, covered these sandstones with
wuccessively younger formations. During the Danian the sea extended to the extreme
SE of Jordan where calcarcous sediments are found overlying either a thin sheet of
continental, Upper Cretaceous sandstones, or resting directly on Paleozoic sandstones.

At the beginning of the Upper Cretaceous, 2 humid, tropical climate prevailed, as a
well preserved fora discovered in SE Jordan has revealed. Great quantities of silica
irom the hinterland, were transported into the advancing Upper Cretaceous Teth'ys, where
hey were fixed as widespread chert layers together with limestones and marls,

lg the areas covered by the sea, basins with thick sediment-accumulation developed,
\hl-:‘.h seem to coincide generally with the Wadi Araba-Jordan geosuture, with the Azrag-
Wadi Sirhan depression, and with the El Jafr depression. The pattern of gentle swells

Summary L

with deposition of much phosphorite, lumachelles of oysters and chert lavers, 1
basins with euxinic environment resulting in thick bituminuous limestones i
nounced during the Upper Campanian, Maestrichtian, Danian, and Paleocens.

The marine depositional environment with basin- and swell-development «
during the Paleocene and the major part of the Eocene.

Uplift and emergence apparently started in the Oligocene, in the arcas '
the Wadi Araba-Jordan geosuture, while the subsequently formed graben zone, e«
parts of N- and NE-Jordan, the Jesreel-Beisan depression and the Azrag-Wad: <)
and El Jafr depressions still remained covered by the sea.

Along the Wadi Araba-Jordan rift, the deposition of coarse clastic weathering 1.1
from the bordering, uplified areas (*“syntectonic conglomerates™) srarted toge:!
the taphrogenic tectonism, in the Oligocene. Locally, in the central parts of the
thick rock salt was formed in the (#) Oligo-Aliocene o Pliveene. In the other -
deposition during the Tertiary, coarse clastics and rock salt are missing; inste
marly, glauconitic, and locally, fine clastic sediments were formed.

During the Neogene, the paleogeographic conditions in the course of the Wadi V120
Jordan Rift were mainly dependent on the relation between taphrogenetic sul« e
and sediment-accumulation. The rifr was either occupied by fresh water lakes Jrinin
W to the Tethys, or it formed an inland depression with terrestrial or lacustiine sed.
mentation, or marine transgressions entered its northern parts. 1t is possible, that Jo
a short period of the Miocene/Pliocene, the Mediterranean Sea was linked with the ided
Sea through the depressions of Yezreel — Beisan — Jordan - Dead Sea  Wadi
Gulf of Agaba. In any case, marine deposition during the Miocene had extendsd 1o
more than 100 km East of the rift valley into the El Azraq — Wadi Sichan depression and
even East of the Jebel ed Drouz basalt-area. ‘

A major phase of taphrogenic movements occured in the Plio-Pleistocene; the muin
intra-Pleistocene graben movements were terminated at the time of the Middle Diein-
cene basalt vulcanism. During this period, archaeologically assigned to the Villatran: b
and Acheulian, thick river deposits and volcanic materials derived from the adiacen
uplifted mountains, as well as lacustrine sediments, accumulated in the northern pect
of the rift valley. Probably since the carly Upper Pleistocene, a tresh water lake (*Samra
Lake") covered the N-part of the rift. This fresh water lake gradually changed to th
brackish “Lisan Lake”, which existed in the Upper Pleistocene. *“Lisan Marls”
extend from approx. 50 km S of the Dead Sea in the north, almost as far as Lake Tiberias,
and cover locally Middle Pleistocene basalt Hows. The shrinking by evaporatiovn and by
the structural subsidence of the hydrostatic base level, which finally changed the *Lisan
Lake” to the present Dead Sea, consequently did not start before the Upper Pleistocene,

In the Wand in N of the country, folds were formed in the Middle Tertiary, followed
by regional, broad arching towards the end of the Neogene. Apparently the Lower (Jua-
ternary was the main period of faulting in these areas, which resulted in small-sized
horst- and gmhen-strﬁctures, tilted blocks and inclined blocks bordered vn ovne side
by flexures. ;

Denudation has prevailed in the uplifted areas neighbouring the Wadi Arata- Jordan
Rift since the Oligocene and in large parts of north, north east and cast Jordan since
the Miocene,
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roughout the Quaternary detritus was transported into the Rift Valley, and the
cnsive Azraq-Wadi Sirhan- and El Jafr-depressions of E-Jordan. These depres-
ns were partly covered by fresh and brackish water lakes during pluvial periods of
Pleistocene, while Huviatile conglomerates of the same periods spread over
:nsive areas along the E slopes of the mountain ridges bordering the E side of the
uli Araba-Jordan Rift. '
I'he interpretation of the paleogeographic evolution as summarized above is followed
1 discussion of the mineral resources, the hydrogeology, and the soils in Jordan.

Résumé

¢ volume du ,,Précis de Géologie régionale de la Terre* traite d’une région fort
ructive du point de vue de la géologie régionale du Proche-Orient:

e complexe des roches précambriennes de la bordure Nord du bouclier arabonubien
st trés bien exposé; i

s variations du milien de sédimentation, dues aux alternances de transgression
le régression de la mer Téthys sur le bouclier depuis le Cambrien, impliquent la
sibilité de bonnes coupures chronologiques des sédiments marins et continentaux.
*évolution et la structure du fossé Wadi Araba-Mer Morte—]ourdain, partie essentielle
la suite des fossés s’étendant de I'Est Africain au Nord de Ia Syrie, peut étre suivie
s le détail grice 4 la qualité des affleurements; elle éclaire la genése d’autres grandes
osutures'® du globe.

¢ présent ouvrage repose sur une compilation et une sélection des publications
cernant la région, ainsi que sur les recherches personnelles faites par 'auteur au cours
ving ans de séjour en Jordanie comme Chef d’une Mission géologique allemande
stituée 4 Amman en vertu d’un accord de coopération technique et économique
clu entre le Royaume de Jordanie et la République Fédérale d” Allemagne. En outre,
grand nombre d’observations stratigraphiques et pétrographiques inédites et des
s cartographiques réalisés par les membres de la Mission furent utilisées.

cci explique que bien des nouvelles interprétations du milien sédimentaire, de
olution structurale et de la paléogéographie soient présentées dans ce volume.
‘introduction générale réunit quelques données importantes sur la population,
‘héologie, Phistoire, le développement de la recherche géologique et de I"économic
onale, la morphologie, le climat et la végétation. Puis suit une introduction géolo-
ie, avec présentation des 6 différentes régions du pays.

les descriptions déraillées du socle précambrien, de la stratigraphie, des roches
stives postalgonkiennes et du style structural sont présentées. Il suit une interpre-
m paléogéographique, sur la base des observations précedentes.

et exposé se résume & ceci:

¢s roches fortement métamorphisées de I"Wadi Araba sont considérées comme les
iges de la plus ancienne sédimentation géosynclinale (? Algonkien ancien); les
.usions majeures de plutenites dans le Sud Jordanien leur sont postéricures; a leur
r, ces plutonites ont été injectées, au cours de plusieurs phases, par des dykes de
rses natures pétrographiques (Algonkien supérieur).

Résumé 1

Un soulévement, accompagné d'érosion est suivi par le dépat des sédiments algon-
kiens supérieurs; ceux-ci recouvrent leur substratum en discordance angulaire.

11 s’agit des ,,Saramuj conglomerates® et des ,,Slates -greywacke series™ qui ont sulbx:
simplement un processus épimétamorphique. Ces formations furent injectées par des
porphyres quartziféres et des porphyrites, et ceux-ci par des dykes variés.

Le socle précambrien dans son ensemble est considéré comme appartenant i la marge
Nord du craton africain, dont la consolidation fut relativement tardive.

Au début du Cambrien une pénéplaine s'est développée dans le 3 Jordanien; des
plutonites profondément altérées formaient sa surface. Nulle part les roches forement
métamorphisées, ni les sédiments algonkiens supérieurs ne furent conserves.

Par contre dans la géosuture de I'Wadi Araba-Jourdain des déformations pré-
cambriennes avaient produit des dispositifs structuraux i la faveur desquels les for-
mations de P’Algonkien supéricur furent préservées de ['érosion compléte, jusqu'a
leur recouvrement par le Cambrien. Parmi dautres raisons ceci conduit 4 penser que
origine de la zone de distension remonte au Précambrien.

A partir du début du Cambrien, I'évolution paléogéographique du pays fur dominée
par les faits suivants:

—1° la mer Tethys, située 4 I'W et au NW, a transgress¢ 4 plusieurs reprises sur panie
ou sur 'ensemble du pays;

—~2° instabilité de la géosuture Wadi Araba—Jourdain ou zone de distension entre les
blocs de Palestine et de Transjordanie; .

—3° production, par le bouclicr arabo-nubicn au SE er 5, de matériaux d'crosion
mécanique et chimique, qui furent déversés sur la plateforme continentale de L
Téthys; sur le bouclier, dépor de sédiments ‘clastiques continentaux i certaines
périodes. i

Au Cambrien inférieur, d’épais conglomérats continentaux et des grés arkosiques
grossiers égalisérent le relief précambrien dans I'aire de I'Wadi Araba, tandis que dans
le S et le SE du pays, des grés sans cortége de conglomérats, se déposaient sur la pené-
plaine.

Des la fin du Cambrien inférieur jusqu’au Cambrien moyen une premiere trafs
gression de la Téthys atteignait le bord E de I'Wadi Araba central: sa direction crait
nettement influencée par la géosuture. A I'E et au SE de la limite de la transgression,
une sédimentation gréseuse continentale se poursuivait apparemment dans un grand
bassin épirogénique, sous un climat essentiellement sec. Aprés le Cambricn moyen,
une régression se manifeste par des grés continentaux qui dans le N de-I"Wadi Arabu,
recouvrent les grés marins.

Enfin, au centre du bord E de I"Wadi Araba, un volcanisme cambricn produit des
porphyres quartziféres.

. Au début de I'Ordovicien inférieur la Téthys s"avance 4 nouveau vers le Set le SE et

graduellement, par pulsations ou alternances de mouvements transgressifs et regressits
de petite ampleur, atteint le SE Jordanien. Pendant le Llanvirn elle envahit lentement
Parritrepays pénéplanisé, couvie enti¢rement le SE de la' Jordanie et une partie des
confins de I’Arabie Scoudite.
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Pendant I'Ordovicien moyen et supérieur et jusqu’au Llandovery, la sédimentation
griseuse fine et sablo-argileuse de faciés littoral et uniquement marin continue.
Dans les baies et lagunes séparéee de la pleine mer se sont déposés localement
des carbonates, ainsi que du gypse et du sel gemme, en lits de quelques centimétres
d’épaisseur. . !

La sédimentation continentale clastique ne reprend qu’au Silurien supérieur comme
on peut Pobserver dans I'angle SE du pays.

Il n’a pas encore été trouvé en Jordanie de sédiments dévoniens, carboniféres ou
permiens. Selon les comparaisons régionales, les dépots de ces époques semblent bien
avoir existé, mais ils auraient été érodés lors des phases de surrection qui suivirent la
sédimentation paléozoique. Des restes dévoniens, carboniféres et permiens pourraient
€tre trouves, en position structurale particuliére, dans le NW, le N et le NE dy pays,
ainsi que dans la dépression d’El Jafr ou dans 'Wadi Sirhan, sous couverture de séries
plus récentes (v. supplément, p. 212).

Au Trias, unc transgression vers le SE atteignit la partie centrale de la cote E de la
Mer Morte: des sédiments littoraux et lagunaires y furent déposés, tandis que plus i
PE et au §, sur le continent, prédominait érosion. 7

Aprés une régression pendant le Rhétien-Lias, la mer envahit une fois de plus le
pays au Dogger. Sa ,ligne de rivage* s%étendait sensiblement paralléle 4 I'W de la
ligne du rivage triasique; I'érosion continuait sur le continent, 4 I'E et au S. Les limites
S et SE des transgressions sont encore remarquablement influencées par la direction
de la géosuture Wadi Araba-Jourdain. A I'W et au NW de la géosuture, les séries tria-
sique et jurassique sont plus complétes, considérablement plus épaisses, et déposées,
partiellement dans des creux du plateau continental mobile,

Un nouveau soulévement, impliquant des mouvements €pirogéniques et I'érosion,
survint probablement au Kimméridgien, avant le dépét du grés Crétacé inférieur.
Une discordance angulaire régionale sépare donc ces clastiques des formations palé-
ozofques, triasique et jurassique. Le domaine principalement marin du Crétacé infé-
rieur était limité au NW du pays, et seuls d’étroits golfes s’étendaient vers IE et le
SE. Une transgression albienne s’étendit jusqu’a E du Jourdain. Dans P'E et le SE
se déposaient des grés continentaux; ils se terminent en biseau dans Pextréme SE de
la Jordanie.

Au voisinage du bouclier arabo-nubien du SE, le faciés sableux continental du Créracé
inférieur se poursuivit pendant le Crétacé supéricur jusqu’au Santonien y compris, Le
faciés marin calcaire de mer transgressive, commenga au Cénomanien, et s’étendit pro-
gressivement, en recouvrant le faciés sableux avec des formations de plus en plus récen-
tes. Lt ce ne fut qu’au Danien que la mer atteignit extréme SE de la Jordanie, ainsi
qu’en témoignent des sédiments daniens, reposant soit sur une mince couche de BrEs
continentaux crétacés supérieurs, soit directement sur les gres paléozoiques.

Au début du Crétacé supérieur régnait un climat humide-tropical, révélé par
une flore bien conservée découverte dans le SE de la Jordanie. De grandes quantités
de silice purent donc étre mobilisées dans P'arriére-pays, et transportées dans la Téthys
transgressive, o elles se déposérent sous forme de vastes couches de silex, associées i
des calcaires et des marnes.

Daas les aires recouvertes par la mer se développérent, i cette époque, des bassins,
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4 puissante sédimentation. Ils semblent localisés sur la suture Wadi Araba—Jourdain
et sur les dépressions d’Azrag—Wadi Sithan et d’El Jafr. o il

La période du Campanien supérieur, du Maestrichtien, du Danien et Llu.l’:qa;:m;::.u: est
caractérisée par un fond marin divisé par des seuils teés doux, anxquels craient lids t!.fs
dépots impm‘:ants' de phosphorite, lumachelles d’huitres et couches de silex. I_f:s seuils
isolaient des bassins & milieu cuxinique, o0 se formaient d’épais calcaires bitumineux.

La topographie sous-marine faite de seuils et de bassins, persiste au Paléocitne, e
pendant la plus grande partie de 1"’Eocéne, 7 :

La surrection et 'émersion des régions bordant la geosuture Wadi Araba—Jourdain,
commencent apparemment 4 "Oligocéne, tandis que ' la: zone du fossé, de vasies Emics
du N et du' NE Jordanien, la dépression de Jesreel—Beisan et celle d’ Azrag -Wadi Sirhan,
restent couvertes par la mer. :

Le long du fossé Wadi Araba-Jourdain, le dépot de produits clastiques grossiers, pro-
venant des aires voisines soulevées (,,conglomérat syntectoniques™) commence a
I'Oligocéne, en méme temps que la tectonique de taphm'gém':sc. I.uc.th-mcm. "L.I ns les
parties centrales du fossé, du sel gemme s’accumule pendant () POligo -Miocene
jusqu’au Pliocéne. Dans les autres aires, les clastiques grossiers et le sel gemme i1an-
quent au Tertiaire, et & leur place se trouvent des sédiments maro-caleaires, glau-
conieux et localement des dépats clastiques fins. e

' Durant ‘le Néogéne, les conditions paléogéographiques dans la région du fosse Wadi
Araba—Jourdain dépendent principalement des relations engre la subsidence de l.ufu-a
genése et 'accumulation des sédiments. Le fossé ou bien érait occupd par *‘lf"s lacs d'e
douce s’écoulant & P'W vers la Téthys, vu bicn formait une dépression intéricure, a
sédimentation terrestre ou lacustre, ou encore ¢tait envahi par la mer dans sa partic
septentrionale. Il est possible que pendant quelque temps, au .’\.lsumi-iw—l’li:rCf:m Ta
Méditérranée ait été reliée a la Mer Rouge, par les plaines d’Lisdrelon er de B-cfsal.. Je
couloir du Jourdain et de 'Wadi Araba, et par le golfe d'Agaba. De toute muanic re, u
sédimentation marine du Miocéne avait avancé vers ’Est par plus de 100 km an d=fa
du fossé Wadi Araba —Jourdain dans la dépression de El Aerag —Wadi Sichan et iome
jusqua Est de'la région basaltique du Jebel ed Drouz,

Une phase majeure de taphrogénése survintau Plio-Pléistocéne; la taphrogencs: ‘
pleistocénique se termina par le volcanisme basaltique du Pléistocéne moyen. Pendai
le Villafranchien et 1’Acheuléen, des alluvions et du matériel volcanique s"accurmulent
en grandes épaisseurs dans la partie septentrionale du sillon, tandis que probablenent
depuis le début du Pléistocéne supérieur, le ,,Samra Lake”, i cau douce, Tecouys it
la partie N du sillon, Ce lac se transforma graduellement en ,Lisan-Lake' sau-
mitre, qui persista pendant le Pléistocéne supérieur. Ses dépots les ,,Lisan Marls"
s'étendent, de 50 km au S de la Mer Morte, vers le N, jusqu’i proximité du lac d=
Tibériade; ils recouvrent, localement, les coulées basaltiques du Pléistocéne mojen,
La réduction du’ Lisan Lake, par évaporation et par subsidence structurale de soq
niveau de base hydrostatique, qui transforma finalement le Lisan Lake en Pactuelle Mer
Morte, débute au Pléistocéne supérieur seulement.

L'W et le N du pays furent plissés en anticlinaux et synclinaux au Tertiaire move:.
Des déformations 4 grand rayon de courbure se produisirent 4 la fin du Néogéne. Ap-
paremment, le Quaternaire inférieur fut la principale période de développement rrs
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194 Résumé

cassures; celles-ci firent apparaitre de petits horsts et grabens, des blocs basculés et
des blocs inclinés limités sur un flanc par une flexure,

Les aires hautes voisines du fossé Wadi Araba—Jourdain et émergées depuis 'Oligo-
céne, et une grande partie du N, NE et E de la Jordanie, d’oti la mer ne se retira
c[u.’au Miocéne, restérent denudées jusqu’d nos jours. Du matériel d’érosion quater-
naire fut transporté, soit vers le couloir du fossé Wadi Araba-Jourdain (Villafranchien,
Acheulien, Pléistocéne supérieur), soit vers les vastes dépressions d’Azraq—Wadi Sirhan
et El Jafr, dans ’E Jordanien. Ces dépressions furent particllement recouvertes par
des lacs d’eau douce et saumitre pendant les périodes pluviales du Pléistocéne tandis
que les conglomérats fluviatiles de méme dge recouvraient de larges aires le long des
pentes E des crétes montagneuses bordant 4 'E le fosse Wadi Araba—Jourdain. .

L’interprétation de P’évolution paléogéographique ainsi résumée est suivie d’un
apergu sur les ressources minérales, sur Phydrogéologie et sur les sols de Jordanie.
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Nachtrag

Uﬁtcrsuchulngscrgcbniss; und Lileratu_rhinwcist, die wihrend der Herstellung des
Buches bekannt wurden. .

Usik eddbion, Yoo info, is comtaunad
Chagler T, B . sechons_ 5,6 TF

Eine im Auftrag der NATURAL RESOURCES AUTHORITY durchgefiihrie palynologische

zu Seite 58 T

‘Untersuchung von Spiilproben der Erdélexplorationsbohrung ‘SAFRA-1 (5. 133) er-

brachte erstmals den Nachweis von Karbon in Jordanien (oLExcon 1967). Die un-
zuverlassige Spiilproben-Entnahme erlaubre keine eindeutigen Maichtigkeits- und
Teufenangaben, doch konnte festgestellt werden:

Unteres Westfal A — Namur (von oben nach uaten, Obergrenze Namur bei 7 1850 m)

Apiculatisporites baccatus Lycospora pusitata
Calamospora cf. minutus Prasctatisporites presdolevatis
Lensasparites sp. i Comvoltispura florida

cf, Dictyotriletes clatriformis Prensosporites of. spongeosus
Leiotrileses of. notatus Grannlatisporites pallidus
Laphotriletes sp. L yeaspora brevifuga
Lyeaspora cf, brevifuga 1 yeospora tri fat
Lysospora pellicuda Iriparsites inciso-Trilobus
Poonctatisporites cf, witidus Calamospora pallida

cf. Proctatisporites rolidus Crologranisporites leapoles

cf. Reticulatisporites castancaeformis Coranslatisporites gramnoms
Tholisporites sp. (cf. foreolatus?) Coransbatisporites gulaferus
~Anapiculatisporites hispids Crranlatisporites parvas
Cyclogramisporites sp. 1 sivtrileses sphaerotriangulatus
Deensasporites parvies Anslatisporites lycosporoides
Granslatisparites politus Florinites sp.
Grandatisperites piroformis Gramdatisporites cf. gransata
Laevigatosporites desmoinesensis Lycospora noctnina,

Namur (wahrscheinlich Namur A)

Apiculatisporites baceatus Lycospora granulata
Calamospora pallida Lyeospara nociuing
Cyclagranisporites anrens Lycospora peliucida
Cyelogranisporites cf. leopaldi Lycospora pasctata
Granslatisporites sp, Lyeospora purilla

Leiotrileter adnatus

Planisporites spimulistratus
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Procoronaspora anrbvigsa Densosporites parvus
Punctatisporites sp. Lophotriletes sp.

Tripariites vetustus Lycospara brevifuga
Apiclatisperites globulus Micrareticsdatisporites concavus
Cyelogranisporites leopeldi Pranctatisporites nitidus,
Namur A — oberes Visé

Apiculatisporites sp. Micrareticalatisporites sp.
Crassispora ovalis Plawisporites spinslistratus
Endosporites micromanifesins Prnctatisporites cf. prewdolevatus
Endosporiter sp. Cyclogranisporites sp.
Aeiotrilites sp. Gransdatisporites microrsgosus
Lycospora brevijuga Granalatisporiter parvus
Lycaspara noctuina Lycospora granwdata

Lycospora pellucida Lycospera uber

Lycospora panctata Waltzispora albertensis StarLin
Lycospora pusitla
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Nach Untersuchungen K. Mipiers (Niedersichs. Landesamt f. Bodenforsch.,
Hannover) wihrend des Druckes dieses Bandes fandea sich in dieser 150 m michtigen
Schichtenfolge ferner folgende Characeen: Croftiella escheri (Av. Braun) Horx aff.
Rawrzien, Tectochara meriani (Avr. Brauw) Gramsast, Grambastichara conica (MADLER)
Horx aff. Rantzien. Nach K. MipLer haben diese Characeen in Europa ihre Haupt-
verbreitung im Oberoligozin. Die Cichlidae deuten darauf hin, daB die hier besprochenen
Fundschichten noch in das Miozin reichen kénnen.

Avnmueiech, M. A. (1965): Bibliography of Levant Geology. — Isracl Program for Scientific Transla-
tions, Jerusalem.

DEUTSCHE GEOLOG. Mission der Bundesanst. f. Bodenforsch. (1968): Geolog. Karte won Jordanien
1:250 000, 5 Kartenblitter: Amman, El Azraq, Mahattat el Jufur, Agaba-Ma’an, Bayir. — Heraus-
geg. von der Bundesanst. £ Bodenforsch.,, Hannover (im Druck 1968),

Huckrieoe, R. (1967): Archaeowectris benderi n.gen.n.sp., (Hydrozoa), cine Chondrophore von der Wende
Ordovicium [Silurium aus Jordanien. — Geologica et Palacontologica 1: 101 — 109, Marburg.
Neev, D. & K. O. Eveny (1967): The Dead Sea, Depositional Processes and Eaviconments of Eva-

porites. — Geol. Surv. Isracl 41, Jerusalem.
OLEXCON INTERNATIONAL Ltd. (Dez. 1967): Micropaleontology, Palynology, Stratigraphy and Oil Source
Rock Identification, Various Wells and Sections. — Unveroff. Ber. filr NATURAL RES, AUTHORITY,
Amman; Den Haag (Holland).

Berichtignng 7w Neite 80, Abb. 85

4. Fossilname von oben G. pentacamerata SUBBOTINIA statt SUBBOTINA '

5. Fossilname von oben G. psewdotopilensis (SUBBOTINIA) state presdopilensis (SuBBOTINA)
Englischer Abbildungstexc

vorletzte Zeile Fed. Rep. of Germany statt Red. Rep.
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[
]

15,k

14 Bender, Jordanien

" Bildtafeln




Abb. 3

Abb, 3.* Vulkanrcihe (Spaltenergiisse) und Basaltdecken; durch Insolation zerfallener und
durch Windschlif kantengerundeter Basalt. Rund 200 km E Amman und 50 km SSW der
Erdélpumpstation H-4

Fig. 3. Volcanoes (fissure cffusions) and basalt flows; the basalt is cracked by insolation and
subangularly shaped by wind corrasion. Approx. 200 km E of Amman and 50 km SSW of
the oil-pumpstaton H-4 '

Abb. 4,** Wadis und langgestreckte Regenpfannen, tektonischen Leitlinicn in Tertidirkalken
tolgend. Rund 250 km ENE Mafraq, nordlich der Baghdad-StraBe. (Luftbild ca. 1: 84 000)
Fig. 4. Wadis and clongated mud flats, following the structural pattern in Tertiary limestones:
Approx, 250 km ENE Mafrag, N of the road to Baghdad. (Aerial photo, approx. 1: 84 000)

* Alle Fotos vom Verfasser, falls nicht anders angegeben.
** Alle Luftbilder: nunTiNG AerosURVEY 1953; mit freundlicher Genehmigung der jordanischen
Regicrung, Abb. 4
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Abb. 5. OQase Azraq, rund 90 km E Amman
Fig. 5. Oasis of Azraq, approx. 90 km E of Amman

Abb, 6. Zeugenberg Tuwaiyll esh Shihiq
im Vorland einer Steilstufe im zentralen
Wiistengebiet Ostjordaniens, 30 km E El
Hasa; Mergel, Kalke und Hornsteine des
Maastricht, Dan und Paleoziin

Fig. 6. Outlier Tuwaiyil esh Shihdq, an
erosional remnant in front of a tableland-
scarp in the central desert of East Jordan,
30 km E of El Hasa; marls, limestones
and cherts of Maestrichtian, Danian and
Paleocene age

Abb. 7. Durch Insolation scharfkantig zerfallener Hornstein auf Ausblasungstlichen
: o P o . 0
Qasr Kharana; .Feuersteinwiiste™ (arab. Hamada*")

Fig. 7. Desert pav € : &
Dgﬁntion plains 30 km S of Qasr Kharana; flint strewn desert (,,Hamada®™)

ement of chert deflation residue, sharp edgely disintegrated by ins:

Abb. 8. Regenpfanne im zentralen Teil der Depression von El Jafr, im Vordergrun

fizicrtes Kamel
Fig. 8. Mud flat in the central part of the El Jafr depression; forcground: Munmm



Abb. 9

Abb. 10

Abb. 9. Bergland von Tubeig westlich Kilwa: Inselberglandschaft im Schutt der arid
witterung (Reifestadium des ariden Zyklus); silurische Sandsteine mariner Fazies

Fig. 9. Mountainous desert W of Kilwa; Inselberg landscape in the debris of arid we.
(mature stage of the arid cycle); Silurian sandstones of marine depositional environme

Abb. 10. Bergland von Tubciq, 28 km NW Kilwa. Schmale ,,Bergleisten®* aus silurische
steinen, Hirtlinge im Verlauf tektonischer Stérungszonen (Luftbild ca. 1: 77 000)
Fig. 10. Mountainous desert approx. 28 km NW of Kilwa. Long, narrow torso mou
Silurian sandstones, monadnacks along fault zones (aerial photo, approx. 1: 77 000)

Abb. 11. Steilstufe von Ras en Nagb im Schnee (Januar 1964). Blick nach SE in das |
von Ram. Cenoman-Kalke (links im Bild, oberste Schichtstufe}, Unterkreide-Sandstcis
lerer Teil der Steilstufe), unterordovizische Sandsteine {unterer, dunkler Teil der Seeil
Fig. 11. Escarpment of Ras cn Nagb with snow (January 1964), view towards SE to th
wins of Ram. Cenomanian limestones (left, upper part of the cuesta), lower Cretaceo
stones (middle part), lower Ordovician sandstones (lower, dark portion of the cuesta

Abb. 11



Abb. 15. Das zum Toten Meer entwissernde
Wadi Mujib (Bildmitte, von links nach
rechts, Westen). Knauvernkalke des Ceno-
man (unteres Drittel des Gegenhanges),
untere Echinoidenkalke des Cenoman, Sand-
kalkstufe des Turon-Santon, Kicselkalke des
Campan und Phosphoritstufe des Campan-
Maastricht, iiberlagert von  pleistozinen
Basaltdecken (Plateau, Bildhintergrund)

Fig. 15. Wadi Mujib, draining rowards the
Dead Sca (center of picture, from left to

?hb- 12. Kambrische Sandsteine iiber eingecbnetem Aplitgranit am N-Ende des Wadi Ram I riﬂ_h[-('lw‘:ﬂ}- (};L.'"“l"'”"t_' li"i? ””dul""f_ji“""s'”“}”
‘ig. 12, C; ian sands oo oA, . ; - unit (lower third of the opposite scarp),
g. 12. Cambrian sandstones above peneplained aplite-granite, Northern end of Wadi Ram | lower echinoid limestone ut‘thpcp(:::nnma -

sandy limestone unit of the Santo

[ Turonian, silicificd limestones of the Cam-
panian, and phosphorite unit of the Maes-
trichtian, covered by a Pleistocenc basalt
flow (plateau, back ground of picture)

Abb. 16. Halbinsel Lisan im Toten Meer, von E geschen. Im Vordergrund Haup
Ohberkreidekalken

Abb. 13. Granit-Grundgebirge am Wadi Yutm an der StraBe nach Aqaba | Fig. 16, Peninsula Lisan in the Dead Sea, view from E. In the foreground main flexur.

Fig. 13. Granite basement complex at Wadi Yutm close to the road to Aqaba e i aoingt




Abb. 17. Jordantal (,,El Ghor*) nordbstlich von Jericho. Limnische ,,Lisan Mergel™ des Ober

pleistozins, bewisserte Jordan-Talaue (,,El Zhor")

Fig. 17. Jordan valley (,,El Ghor") NE of Jericho. Lacustrine ,,Lisan Marls* of the Upper

Pleistocene, irrigated Jordan valley floor (“El Zhor™)

Abb. 18. Wadi Kile W Jericho, Cenoman- und Turon-Kalke und Mergel
Fig. 18. Wadi Kile W of Jericho, Cenomanian and Turonian limestones and marls

Abb. 27. Hornblendegabbro und Hornblendit mit Quarzgangen am unteren SN
Tilal Tureibin-Massivs am Wadi Araba-Ostrand, rund 16 km S5W von Gharandal

Fig. 27. Hornblende-gabbro and hornblendite with quartz dikes; lower slopes o
Tureibin mountains, Last-side of the Southern Wadi Araba, approx. 16 km S5W o

Abb. 28. Guoeis im Wadi Darba, 5 km SE der Polizeistatian Darba (rundd 40 km X

Fig. 28. Gneiss in the Wadi Darba, 5 km SE of the police station Darba {appros.
Aqaba)



Abb. 29. Basische, intermediare und saure Ganggesteine im Biotit-Aplitgranit
vom Jebel Um Jurfan (1361 m), rund 12 km SW Quweira, Siidjordanien (Luft-
bild, ca. 1:32 000)

Fig. 29. Basic, intermediate and acid dike rocks in the hiotite aplite-granite of the

Jebel Um Jurfan (1361 m ab. s. 1), approx. 12 km $W of Quweira, South-Jordan
(aerial photo, approx. 1: 32 000)

B £ a—p.

Abb. 30. Aplitgranit und Granodiorit mit Gneis-Schollen und Ganggesteinen ; rund 28
Adqaba, als isolierte Hiigel aus den Schuttfichern am Ostrand des Wadi Araba heraw-
Fig. 30. Aplite-granite and grano-diorite with inclusions of gneiss and with dike rock
28 km NNE of Aqaba, isolated hills surrounded by alluvial fans, at the East-side o
Araba

Abb. 32, Schollen von Biotit-Hornblen-
degneis in pegmatitischem  Aplitgranic.
Unteres Wadi Abu Barga am mittleren
Wadi Araba-Ostrand

Fig. 32. Blocks of biotite-hornblende-
gneiss in pegmatitic aplite-granite;; lower
Wadi Abu Barqga, East side of the central
Wadi Araba




Abb, 33. Injizierter Biotit-Gneis (Aplit-
granit und Pegmatitgang mit Salband);
unteres Wadi Abu Barga

Fig. 33. Ptygmatic injection of aplite-
granite in biotite-gneiss, pegmatite dike
with salband; lower Wadi Abu Barga

»b. 34. Prikambrische (?) und kambrische Quarzporphyre und prikambrische Granite rund
' km NNE von Gharandal, Blick iiber pleistozine Aufschotterungsterrassen im Wadi Araba
ch E

2. 34, Pre-Cambrian (?) and Cambrian quartzporphyries and pre-Cambrian granites approx.

km NNE Gharandal, ‘as seen from the Wadi Araba eastward across Pleistocene alluvial
rraces

-K it winkeldisk aufliegenden kambrischen >
-Konglomerate (pra) mit winkeldiskordant aufliegen brisc
::Ell?lcisicsgsﬂn::] 3 I::;1g5‘SI L Ghor I=""‘r~‘lumcim am siidlichen Ostrand des Toten Mecres

Fig. 35. Saramuj-conglomerates (pra), overlain by Cambrian s:lmdsluncg fcbl]?)\.\-“‘h-g“.ﬂ ang
url.c-onfnrmiqr. Approx. 3 km SSE Ghor Numeira near the SE shore of the Dead Sea

Abb. 37. Quarzporphyr mit lagiger FlicBtextur aus einem Lagergang innerhalb der Tonschi
Grauwackenseric vom mittleren Wadi Abu Barga .

Fig. 37. Fluidal structurc in an intrusive sheet of quartzporphyry within the slate-grevw
series; middle course of Wadi Abu Barga
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sb. 41. Geologische Karte vom Gebiet rund 15 km WSW Quweira, Stidjordanien, Boden-
ntrolle und geologische Auswertung nach nebenstehendem Luftbild

. 41, Geological map of the arca approx. 15 km WSW of Quweira, South Jordan, Ground
mtrol and geological interpretation of the aerial photo on opposite page

I Wadi - Ablagerungen ol / Storung, bosbachlst
b I Terrossen - Schotter 2
—— Massige, broun ver- Ve Starung, vermutef
:I' "1 witternde Sandsteine Unter- < Wad
=== Gebankfe Kambrium A, *

= drkose - Sondsteine

--—=~~| Ganggesfeine
Quoarzdiorif

1147 ungefahre Hohen dber NN
} Prakambrium

Abb. 42. Kambrische Sandsteine (gebankte Arkose-Sandsteine und massige, braun
witternde Sandsteine) diskordant iiber dem Grundgcblrgs§1>ckcl aus Qua.rzdmn_: mit i_,
porphyr-, Plagiophyvr- und Basaltgingen. Rund 15 km WSW Quweira, Sudporda_nl.un (Lt
Fig. 42. Cambrian sandstones (bedded arkose sandstones, and massive, br
weathered sandstones) unconformably resting on the pre-Cambrian basement complex of ¢
diorite with numerous dikes of gquartzporphyrv, plagiophyre and diabase. Approx. 15 km
of Quweira, South- Jordan (acrial photo)
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bb. 43. Unterste basale Konglomerate (Unterkambrium) mit grobem, eckigem Granitschutt

m&ittclbar iiber dem granitischen Grundgebirge; rund 3 km NE von Feinan, im unteren
adi Dana

ur

2. 43. Lowest portion of the basal conglomerates with coarse angular granite debris, resting
rectly on top of the granitic basement; approx. 3 km NE of Feinan, in the lower Wadi Dana

hb. 44, Unterkambrische gebankte Arkose-Sandsteine iiber prikambrischen Aplitgraniten,
ind 7 km N der Polizeistation Ram, Siidjordanien

1z. 44, Lower Cambrian bedded arkose sandstones resting on pre-Cambrian aplite-granites;
prox. 7 km N of police station Ram in South Jordan

Abb. 45. Farbbinderung und Schrig-
schichtung in den unterkambrischen ge-
bankten Arkose-Sandsteinen  im  stid-
westlichen Wadi Abu Khusheiba-Gebicr,
zentrales Wadi Araba. (Foto Licvicm)
Fig. 45, Colour banding and crossbed-
ding in the lower Cambrian bedded ar-
kose sandstones; in the SW of the Wadi
Abu Khusheiba arca, Last side of the
central Wadi Araba (photo Livvicin)

Abb. 49. Farbbanderung guer zur Schichtung im oberen Teil der massigen, braun verwin
3

Sandsteine (Kambrium) von Petra

Fig. 49. Colour banding across bedding in the upper portion of the massive, brownish we

sandstones (Cambrian) of Petra

15+




Abb. 51. Eckige Quarzporphyr-Stiicke, wahrscheinlich vulkanische Auswiirflinge, in den
unteren weiflen Feinsandsteinen; Wadi Abu Khusheiba-Gebiet, 5 km S der |, Nabatiischen
Mine*

Fig. 51. Angular picces of quartzporphyry, probably volcanic cjecta, in the lower part of the
white finesandstones; 5 km S of the “Nabatacan Mine”, Wadi Abu Khusheiba-arca

Abb. 52. (?) ,,Skolithus®-Reste in den oberen weillen Feinsandsteinen vom Wadi Musa, rund
5 km SE Bir Madhkur, Wadi Araba

Fig. 52. Remnamts of ,,Skolithus* (7), in the upper part of the white finesandstones, APProx.
5 km SE of Bir Madhkur, Wadi Araba

Abb. 54, Steinsalzpseudomorphosen aus dem unteren Teil (Tonsteine) der hochunterkan
bis mittelkambrischen Dolomit-Kalk-Tonsteinfolge vom Wadi Khunciziea am n
Wadi Araba-Ostrand

Fig. 54. Rocksalt pscudomorphosis in shales from the lower portion (shales) of the
limestone-shale-unit (upper Lower to Middle Cambrian); Wadi Khuncizira, Lase si
northern Wadi Araba

Abb. 55. Massige, weill verwitternde Sand-
steine (Unterordovizium) mit runden Ver-
witterungsformen am Siidende der Regen-
pfanne von (Qd Disa, Sidjordanien

Fig. 55. Roundish weathering shapes of
the massive whitish weathered sandstoncs
(lower Ordovician) of Q& Disa arca, South
Jordan




sh. 59. Untere %ahc]larit'cx-b‘andsminc (Mittelordovizium) S der Regenpfanne von Sahl el
wrim, Siidjordanien .

. 59. Lower portion of the sabellarifex sandstones (middle Ordovician), S of the mud flat
hl el Karim, South Jordan

sh. 61, %rutuni:crgc der 1_)hcronluvizisch» bis untersilurischen Conularien-Sandsteine rund
 km NW Mudawwara, Blick nach E

2. 61, Table mountain-outliers formed of resistent strata within the upper Ordovician to
wer Silurian conularia sandstones; approx. 15 km NW of Mudawwara, facing E

Abb. 62. Feinsandige Tonsteine und Fei
sandsteine mit bis 5 cm michtigen @
salzlagen in den Conularicn-Sandsteinen
Oberordoviziom bis Untersilur), Rund
14 km WNW Mudawwira

Fig. 62. Finesandy shales and finesand-
stones with rock salt layers (up to 5em),
in the upper Ordovician o lower Silurian
conularia sandstones, approx. 14 km WNW
of Mudawwara

Abb. 64. Nautiloidecn-Sandsteine (unt. Silur), rund 30 km ENLE

Fig. 64. Nautiloidea sandstones (low. Silur.), approx. 30 km ENE of Mudawwara,
Jordan

Mudawwara, Sidjo




Abb. 65. Die Stufe der rotbraunen tonigen Sandsteine (Silur), am Ostrand der Regenpfanne
Qa Abu Trifaya, 135 km ENE Mudawwara, Siidostjordanien

Fig. 65. The rock unit of the redbrown, argillaceous sandstones (Silurian), at the East side of
the mud flat QA Abu Trifaya, 135 km ENE of Mudawwara, Southeast- Jordan

Abb. 66. ,,Wurmbauten-Sandsteine* (oberes Silur), 7 km W der Ruinen von Kilwa, Sidost-
jordanien

Fig. 66. “Worm burrows sandstones” (upper Silurian), 7 km W of the ruins of Kilwa, South-
east- Jordan

Abb. 68. 40 ° cinfallende, gelbbraune, toni-
ge Feinsandsteine der Trias (Skyth) und
auflagernde, weille Grobsandsteine der
Unterkreide (helle Bank links im Bild);
Wadi Zerga Ma'in, 0,5 km W des Basalt-
schlotes im Wadi Zerga Ma‘in-Tal

Fig. 68. 40" dipping ycllow-brownish, ar-
gillaccous finesandstones of the Triassic
(Skythian), and overlaying white, coarse
sandstones of the lower Cretaceous (light-
grey steatum left in picture); Wadi Zerga
Ma’in, 0,5 km W of the basalt vent in the
valley of Wadi Zerga Ma'in

Abb. 69, Wechsellagerung von Terchratel-
kalken, Wellenkalken, und dickbankigen
Kalken (,,Muschelkalk™), Wadi Saiyala,
rund 4 km 8 Shagur (NE-Scite vom Toten
Meer)

Fig. 69. Alternating terebratula-limestones,
nodular limestones, and thickbedded lime-
stones  (,Muscholkalk®); Wadi Saiyala,
approx. 4 km 5 of Shagur (NE of the Dead
Sca)




Abb. 70. Kalke des Bathonien (unterer
Hang), Sandsteine der Unterkreide (mite-
lerer Hang) und Kalke, Kreidekalke und
Mergel des Cenoman bis Turon; S-Hang
des Zerga-Tales, rund 03 km W der
Briicke itber den Zerqa-Flufl, alte Stralic
Suwcilih—Jerash

Fig. 70. Limestones of the Bathonian
(lower part of opposite mountain slope),
sandstones of the lower Cretaccous (middle
part of the slope), and limestones, chalk
and marls of the Cenomanian-Turonian;
S-slope of the Zerga-valley, 0,3 km W of
the bridge, old road Suweilih—Jerash

Abb. 71. Konglomerate (Hammer in Bild-
mitte) und dickbankige, miirbe Sandsteine
der Unterkreide, diskordant iiber Kalk-
sandsteinen, Kalken und Mergeln des
Dogger; Einschnitt der Arda’a-Strafle,
etwa 0,4 km W Ain Khuneizir

Fig. 71. Conglomerates (hammer in center
of picture) and thickbedded, soft sand-
stones of the lower Cretaceous unconforms-
ably overlying sandy limestones and marls
of the Dogger (Bathonian); Arda’a road,
approx. 0,4 km W of Ain Khuneizir

Abb. 74. Massige, weilke Sandsteine der Unterkreide, in Bildmitwe ibergehend in die
Sandsteine der hiheren Unterkreide - unteres Cenoman; rund 2 kon WNW der Orescha
Musa

Fig. 74. Massive, whire sandstones of the lower Cretaccous, in center of picture i
into the variegated sandstones of the upper part of the lower Cretaccons - lower Cenon
approx. 2 km WNW' ol the village Wadi Musa

Abb. 75. Bunte Sandstcine [L!'nlcrlircillu unicres CL'IIUII:'.LJ]} und die Stufe Jder |\||.|l|...-
(Cenoman) im Stérungskontake (Bildmitte) mit kambrischen und ordovizischen Sand
(rechts im Bild); rund 3,5 km ESE Gharandal

Fig. 75. Variegated sandstones (lower Creraceous -Cenomanian) and the nodular limesu
(Cenomanian) in fault contact (eenter of picture) with Cambrian and Ordovician s
(right part of picturc); approx. 3,5 km 1SE of Gharandal, LEast side of central Wadi Ay




Abb. 78. Knauernkalke des Cenoman, 10 km N Suweilih an der alten Stralle Suweilih—

. _ Jerash,
N-Jordanien (Foto Wriesemann)

Fig. 78. Cenomanian nodular limestone unit, 10 km N of Suwcilih at the old road Suweilih—
Jerash, North-Jordan (photo Wiesemann)

Abb. 79. Pflanzenfithrende Sandsteine der Oberkreide (Cenoman-Turon) in SE-Jordanicn,
rund 75 km ENE Mudawwara, NW-Hang des Al Humarah

Fig. 79. Plant fossil bearing sandstones of the upper Cretaceous (Cenomanian—Turonian) in
SE-Jordan, approx. 75 km ENE of Mudawwara, NW-slope of Al Humarah

(s

Abb. 80. Sandkalke (Turon—Santon) und Kieselkalke (Campan, oberer Berghang)
Dilagha—Gharandal, rund 6,2 km SW' Dilagha
Fig. 80. Sandy limestone unit (Turonian—Santonian, lower half of slope) and silicii

stone unit (Campanian, upper slope), at the Dilagha—Gharandal track, approx. 6,
of Dilagha

Abb. 81. Obere Phosphorit-Stufe (ob. Campan—Maastricht) im Tagebau von Rus
14 km NW Amman; dic Obergrenze des ,,oberen Lagers liegt in Kopfhihe der I°
dem Bild (Foro Hemsacu) -

Fig. 81. Upper phosphorite unit (upper Campanian—Maestrichtian); open-cast Ruscit
14 ki NW of Amman; the person on the picture points to the upper contact of 1l
phosphorite layer™ (photo HEmsacn)




]{Ih}tl 82. Schriggeschichtete Austernbinke (Maastricht) in der Phosphorit-Stufe rund 1,5 km N
= asa

Fig. 82, Crosshedded oyster-limestones (Maestrichtian) in the phosphorite unit approx. 1,5 km N
of El Hasa

“‘.hh‘ 83. Dic Stufe der Kreidemergel (oberes Maastricht—Dan—unteres Paleozin) rund 1 km
WINW des Tuwaiyil esh Shihiiq (28,7 km SE El Hasa)

Fig. 83. The chalk-marl unit (upper Maestrichtian—Danian—lower Palcocene) 1 km WNW of
the Tuwaiyil esh Shihdq (28,7 km SE of El Hasa)

Abb. 84, Bitumindse Kreidekalke in der Stufe der Kreidemergel mit Gips auf K
Schichtung: Wiadi Shabib, 6 km W der Wiistenstralle Amman—Ma'an, rund 45

Fig. 84, Bituminous limestones in the chalk-marl unie; gypsum in joints across
Shabib, 6 km W of the desert road Amman--Ma'an, approx. 45 km 8 of Amma

Abb. 86. Dic Kalk-Hornstein-Stute (Paleozin—unteres Eozian) dber den Kreid
Jebel Um Rijam, 3 km SE Jurf ¢d Darawish (Foto Herupacu)

Fig. 86. The limestone-chert unit (Paleocene—lower Eocene) overlaying the cha
Jebel Um Rijum, 3 km SE of Jurf ¢d Darawish (photo HeEimsach)




Abb. 88. Sattel aus Nummulitenkalken (mittleres bis oberes Fozin), 3 km SE Gharandal am
mittleren Wadi Araba-Ostrand

Fig, 88. Anticline formed of nummulitic limestones {middle o upper Eocene), 3 km SE of
Gharandal at the East side of the central Wadi Araba

Abb. 89. Glaukonitische Kalke des (?) Oligozins in Esh Shuna am nérdlichen Jordangraben-
Oserand

Fig. 89. Glauconitic limestones of the (2) Oligocene in Esh Shuna at the East side of the
Northern Jordan Rift Valley

Abb. %0. Bituminésc und Barytknollen-fiihrende Kalkmergel des Mittel- und Obere
res Drittel der Steilstufe), dariiber glankonitische und sandige Kalke sowie Kalkni:
Oligoziins bis Miozins (mittlerer, steiler Abschnite der Stufe), iberlagert von sandi
und Mergeln mit Gips des Pleistozins (isolierter Hiigel auf der Schichtstufen-Oberil.y
rand Faydat ad Dahikiya, rund 40 km SI3 Azraq

Fig. 90. Bituminous, and baryte concretions-bearing marly limestones of the mididl,
Eocene (lower third of scarp), overlain by glauconitic and sandy limestones and marl.
of the () Oligocene to Miocene (middle, steep part of the scarp), in turn overla
shales and marl with gypsum of the Pleistocene (isolated hill on top of the cucsa

of Faydat ad Dahikiya, approx. 40 km SE of Azraq

Abb. 91. Untere syntcktonische Konglomerate des Oberoligozins bis () Neogu
grund, unteres Drittel des Berges im Hintergrund) und obere syntektonische hoo
des Neogens (grobgebankrer, oberer Teil des Berges); 2 km ENE Gharandal am «
mittleren Wadi Araba s

Fig. 91. Lower syntectonic conglomerates of the upper Oligocene to (#) Neogene (1
lower third of mountain in background), and upper syntectonic conglomerates of 1l
(thickbedded, upper part of mountain); 2 km ENE of G harandal, East side of
Araba
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Abb. 92. Konglomeratische Kalke der
Shagur-Formation, Pliopleistoziin,  Auf-
schluBBhéhe im Bild ca. 6 m. An der Arda‘a-
Stralle, rund 5,5 km § Deir Alla am Ost-
rand des Jordangrabens

Fig. 92. Conglomeratic limestones of the
Shagur formation, Pliocene to lower Plei-
stocene.  Exposure on photo approx. 6 m

Abb. 94, Miuelpleistoziner Basalt diskordant iiber steilstehenden Ghor el Kawn
mittleres Jordantal, rund 26,5 km N vom Toren Meer

i 3 i Mi : Pleistocene 3 confk rresti -p-dipping (i
high. At the Arda‘a-road approx. 5,5 km 8§ Fig. 94. Middle Pleistocene basalt flow unu:nh:rma}?i; resting on steep-dipping
rthDrir r‘\]]-.:at lthc East s[dr::lz.{lfJ the Jordan formation; central Jordan valley, approx, 26,5 km N of the Dead Sea
Rift N

Abb. 93. Steil nach Westen cinfallende Ghor el Katar-Schichten (Altpleistozin) im mittleren
Jordantal, rund 26 km N vom Toten Meer

Fig. 93. Steep West-dipping Ghor el Katar formation of the lower Pleistocene in the central Fig, 95. Lisan marls of the upper Pleistocene at the Lisan peninsula; view towards
Jordan valley, approx. 26 km N of the Dead Sea Dead Sea to the West side of the Rift Valley

Abb. 95. Lisan-Mergel (oberes Pleistozin) von der Halbinsel Lisan. Blick nach
Tote Meer aut den westlichen Grabenrand .




bb. 96. Lisan-Mergel zwischen Allenby- und Damiya-Briicke iiber den Jordan

iz. 96. Lisan marls exposed between the Allenby- and the Damiya-bridges across the river
irdan

\bb. 99. Schwemmficher unsortierter Wadi-Sedimente am Austritt des Wadi Dahal in die
vadi Araba-Depression; Blick von der Station El Dahal nach E

ig. 99, ,-'K[Illl'i:;tl f:m_uf unsorted Wadi deposits at the mouth of the Wadi Dahal into the Wadi
vraba depression; view to East from the police station El Dahal

Abb. 98, Terrassen am Ostrand des Toten Meeres, siidlich der Halbinsel |
(Wadi Isal). Nur die nérdlichen Terrassen und die Grenzen der lin
Lisan-Mergel sind nachgezeichnet. Die hiichste Terrasse liegr rund 190
dem Spicgel des Toten Meeres (Luftbild ca. 1: 32 000)

Fig. 98. Terraces at the East side of the Dead Sea, § of the Lisan peninsul
Isal). Only the northern terraces and the geological borders of the 1a
Lisan Marls are marked on the acrial photo by drafting. The uppermos
is locared approx. 190 m above the present surtace of the Dead Sea. (Acris
scale approx. 1: 32 000)




Abb. 100, Wasserbedeckter Teil ciner kleinen Regenpfanne zwischen Driftsand mit Wind-
Rippeln; jihrlicher Niederschlag <50 mm; rund 74 km ENE Mudawwara, W Al Humarah,
Stidostjordanien

Fig. 100, Water-covered part of a small mud flat between dunes of drift sand with wind ripples;
mean annual rainfall €50 mm; approx. 74 km ENE of Mudawwara, W of Al Humarah, South-
cast-Jordan

Abb. 101. AbriBnische (Bildmitte, Hintergrund) und Hangrutschmassen eines rund 800 m
langen und rund 300 m breiten Bergrutsches in den Knauernkalken des Cenomans auf der
N-Seite des Wadi Kerak, ca. 7 km NW der Stade Kerak

Fig. 101. Landslide scar (background, center) and rock debris of an approx. 800 m long and
300 m wide landslide of the nodular limestones {Cenomanian), at the North side of the Wadi
Kerak, approx. 7 km NW of Kerak

Abb. 102. Absenkung der HauptstraBBe Amman—Jerusalem (bei Naur) um 7 m in
1963/64; Greneschichten bunte Sandsteine der Unterkreide/Knauernkalke des Cenom
Fig. 102, Downslope movement for 7 m of the main road Amman—Jcrusalem (nean il
of Naur), in winter 1963/64; transition beds varicgated sandstones (lower Cretaccouns)
limestones (Cenomanian)

Abb. 103. Kalkkrusten-Panzer (,,Nari*) tiber einem Hiigel an der Strale Jerash =
S der neuen Zergabriicke; kleine Weizenfelder in urspriinglich krustenfreien, durch Lin
der ,,Nari* noch erweiterten flachen Gelindemulden

Fig. 103. Armor of caliche (,,Nari*) covering a hill at the road Jerash—Suweilih, S o

Zerqa river bridge; small wheat fields in shallow depressions originally without ci

further enlarged by removal of the “Nari™




Abb. 104. Diine im Lee- (= E) Hang von Swufenbergen aus silurischen Sandsteinen; rund
40 km E Mudawwara, Siidostjordanien

Fig. 104. Dune at the lee side (= East side) of the table mountains formed of Silurian sand-
stones; approx. 40 km E of Mudawwara, Southeast-Jordan

Abb. 105. Anrcicherung réticher und
weiller Milchquarz-Gerblle und Kies aus
Unterkreide-Sandsteinen durch Verwit-
terung und Aushlasung (. Kicswiiste*);
rund 80 km NE Mudawwara, Siidostjor-
danien

Fig. 105, Enrichment of reddish and
white quartz pebbles by weathering of
lower Cretaceous conglomeratic sand-
stones and deflation (“pebble desert”);
approx. 80 km NE of Mudawwara, South-
cast- Jordan

Abb. 106. Kreisrunde, flache Vertietungen in der Steindecke (Deflationsriickse

65 km NE Mudawwara, an der ,,C*-Piste

Fig. 106. Circular shallow holes in the descrr pavement; approx. 65 km NE Mudan

the “C"-track

Abb. 107. Korrasion der Sabellarifex Sandsteine (Mittel-Ordovizium) durch sa

Westwinde; 70 kin 11 Agaba
Fig. 107. Eolian corrasion of the sabellarifex sandstones
westwinds; 70 km Last of Agaba
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Abb. 108. Eisenschiissiger, verkieselter Unterkreide-Sandstein, als Windkanter ausgebildet;
Tilal Umeir Wa Ammar, rund 20 km § Station Fassua, Siidjordanien

Fig. 108, Wind-faccted, ferrogineous silicified sandstone of the lower Cretaceous; Tilal Umeir
Wa Ammar, approx. 20 km S of Hedjaz-railroad station Fassua, South-Jordan

Abb. 109. Kernspriinge in Basalt durch
dic Wirkungen der Insolation; rund
200 km E Amman und 50 km SSW der
Erdolpumpstation H-4

Fig. 109. Heat cracks in basalt due to the
vigorous changes in the temperature;
approx. 200 km & of Amman and 50 km
S5W of the oil-pumping station -4

Abb. 110, Quarzporphyr-Intrusion in kambrische Sandsteine; oberes W
Fig. 110, Intrusion of quartzporphyry into Cambrian sandstones; upper

Abb. 111, Quarzporphyrmassiv ungeklirter Altersstellung; Jebel Tayil
Fig. 111, Quartzporphyry ridge of undefined age; Jebel Tayiba at the lov




Abb. 110. Quarzporphyr-Intrusion in kambrische Sandsteine; oberes Wadi Museimir, Ostrand des mittleren Wadi Araba
Fig. 110. Intrusion of guartzporphyry into Cambrian sandstones; upper course of Wadi Museimir, East side of central Wadi Araba

Abb. 111. Quarzporphyrmassiv ungeklirter Altersstellung; Jebel Tayiba am unteren Wadi Musa, Ostrand des mittleren Wadi Araba
Fig. 111. Quartzporphyry ridge of undefined age; Jebel Tayiba at the lower course of Wadi Musa, East side of the central Wadi Araba




Abb. 112. Entlang ciner Stérungszone
schollen; Stralle Kerak—Lisan

aufgedrungener Basalt mit umflossenen Cenomankalk-

Fig. 112, Basalt dike with inclusions of Cenomanian limestones, following a fault zone; at the

road Kerak—Lisan

Abb. 113. Der Basaltvulkan am W-Ende
des Thermengebictes von Zerga Ma'in
Fig. 113. Basalt vent W of the thermal
springs of Zerga Ma'in

Abb. 114. Lufibild cines Teilgebictes der siidlichen Jebel ed Drouz-Platca
55 km WSW der Erdélpumpstation H-4, an der Strale Mafrag—Baghdad (s
Linie: Asphaltstrafle, weille Linic: Erdélpipeline). Weild: Pelitische Sedimente i
nen Regenpfannen. Hellgrau: Aliere Basaltdecken (?Miozin bis Pleistozin). |
grau, gestrichelt umrander: Tuff-Vulkane. Dunkelgrau, umrander: Jlinger
decken und um 120° streichende Basaltvulkanreihe (Mittelpleistozin und jung
Fig. 114. Acrial photo of a part of the southern Jebel ed Drouz-plateau basalr:
WSW of the oil-pumping station H-4, at the Mafrag—Baghdad road (black linc:
road, white line: Oil pipeline). White: Pelitic sediments in dey mud Hars. 13
Older basaltlava lows ( 2Miocene to Pleistocene). Darkgrey, dashed line : Tutf v
Darkgrey, outlined : Younger basaltlava Aows and fissure effusions striking ap p
(middle Pleistocene and younger)
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Abb. 120, Scheitel der Schichtumbiegung,
dic nach W (links aulierhalb des Bildes)
zur ,,GrofBflexur vom Wadi Kerak* fiihrr,
Unten: WeiBle, gebankie Sandsteine des
Kambriums. Dariiber:  Massige  weille
Sandsteine der Unterkreide, bunte Sand-
steine  der Unterkreide-Cenoman,
Knauernkalke des Cenomans

Fig. 120, Crest of a wide structural bend,
towards West (lefr, ouside of picture)
leading to the main flexure of Wadi Kerak.
In core of structurc: White, bedded sand-
stones (Cambrian), overlain by mass
whitec sandstones  (lower  Cretaccous),
varicgated sandstones (lower Cretaceous-
Cenomanian), and by nodular limestones
(Cenomanian)
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b. 121, Geologische Karte vom Gebiet der Grabenrandscholle i i
D ceolommel ¢ £ G andscholle westlich Jebel ¢l Muhtadi
-unstchrndengs]il;':lblifgen Wadi Araba. Bodenkontrolle und geologische Auswertung nach

Abb. 122, Luftbild der Grabenrandscholle W Jebel el Muhtadi an der Ostseite des sidlic
Wadi Araba Grabens

Fig. 122. Acrial photw of the downfaulted block West of Jebel el Muhtadi at the cast
edge of the southern Wadi Araba Rift

Fig. 121. Geological map of the downfaulted block West of Jebel el Muhtadi; Fase side o
southern Wadi Araba. Ground control and geological interpreration of the acrial phos
this page
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- 123, Geologische Karte von langgestreckten Leistenschollen, die von
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Abschicbungen mit
ichen Wadi Araba-

cn annihernd parallel zur Grabenrichtung verlaufen, Jebel Harun-Gebict, Ostscite des

-.-rcin Wadi Araba. Geologische Bodenkontrolle und A
bild.

uswertung nach nebenstehendem

—

Abb. 124. Lufibild der Zone der Jebel Harun-Leistenschollen, Ostseite des mittleren Wadi Arabu

Fig. 124. Acrial photo of the zone of narrow horsts and rifts of Jebel Harun-arca, East ol thu
central Wadi Araba

. ; ift g OO
Fig. 123. Geological map of a zone of narrow elongated horsts and rifts h"“n.d‘-‘l.\'ll:’}'!i_“‘-\:rll-l:
faults of major vertical displacements, running m::nlr_l}' parallel East uid [‘IIL n1.'l.|lJ-‘.I b .J:‘-“];..-"k-.
Rift; Jebel Harun arca ar the East side of the central Wadi Araba. Ground control and geologica
interpretation of the acrial photo on this page.



b, 125. Grabenbruch mit etwa 2 m-5prunghéhen an den begrenzenden Abschicbungen
den jungpleistozinen Lisan-Mergeln; rund 9 km NE Jericho am Weg nach Makhadar el !
undassa
. 125. Small rift bounded by normal faults of approx. 2 m throws, in the upper Pleistocenc J
san Marls; approx. 9 km NE of Jericho ar the road to Makhadat el Mundassa

-

Abb. 126. Durch cine A }}SL—I'II.[L'I]UI-E;:" Vo Abb. 127. Dic Juhd or Risha-ﬁli)rullgs;ﬂ e in den quar[ﬂrcn Lockersedimenten des minele

rund 30 cm zerstiirte Treppe in der Essé- Wadi Araba; im W (Jdunkelgrau): Pleistoziine fluviatile Schotter aut’ der Hochscl
ner Siedlung Qumran am NW-Ende des (hellgrau): Subrezente und rezente Wadi-Sedimente auf der abgesunkenen Scholle; Lt
Toten Mecres | rd. 1: 31 000

ke o

Fig. 126. Stairs dislocated by normal fault ! Fig. 127. The Jebel ¢r Risha-fault zone in unconsolidated Quaternary sedimients of the co
of approx. 0,30 m throw; in the ruins of | Wadi Araba; in the West (darkgrey): Pleistocene fluviatile gravel on clevared block; @
the settlement of the Esstns at Qumran | East (lightgrey): Subrecent and recent Wadi deposits on downthrown block (acrial ph
near the NW shore of the Dead Sca | scale approx. 1: 31 000)

[
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. . BT I Lt Kicsclkalke (Campan) rund 15 km ESE Bethlel
bhy. 128. ,,Pseudotektonische Faltung® cines Schichtkomplexes zwischen ungefalteten Schich- Abb. I3P' »Pse mlmf'_ll‘".]t'r“IIIL_;';ET:E; SFx S =

n infulge Schwerkraft-Gleitung des Sediments im unverfestigten Zustand; wPseudo-Injelkriv- mit E-Vergenz der iberkippten b : - d folds in the silicified limestone
ltung™ in der Stufe der Kieselkalke (Campan), Amman-Weststadr, Jebel Webdi Fig. 130, Intraformational contortion. L-overturned tolds :

= % s TR = ] ;. 5 km ESE of Bethlchem
1. 128. Intraformational contortion, folding confined to a sedimentary complex between non- (Campanian), approx. 15 ko |
lded strata, resulting from the sliding of unconsolidated sediments: wpseudo-injective folding™

fl
thin the silicificd limestone unit (Campanian), Amman-Wesr, Jebel Webdi
i
bh. 129. , Pseudotektonische Faltung®™ der oberen Kieselkalke (Campan) rund 12 km NNW o | . A R
mJericho; Achsenstreichen 15°-25°, schwache E-Vergenz, iiberlagernde Schichten der Abhb. 135. Stollen-Mundlischer der friithgeschichtlichen ..i‘ﬂi}bﬂl"““lh_ﬁ“‘_ 'i{-_ Hil't'h‘-% W ';u.ii
wsphoritstufe horizontal (Foto M. Rugr) | imprignicrten, schriiggeschichteten Lage der weilen Feinsandsteine. Nordhiche 2
2. 129. Intraformational contortion resulting in slightly eastwards overturned folds, axis 1 Khusheiba-Gebict

-25%; upper part of the silicified limestone unit (Campanian), overlying strata of the

Fig. 135. Galleries of the ancient ,,Nabatacan Mine* in a copper-mineralized, crossbedded |
wsphorite unit arc horizontal; approx. 12 km NNW of Jericho (photo M. Ruer)

of the white fincsandstones, Northern Wadi Abu Khushciba area
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17




Anschliff einer 7 cm

ety < dem groBlen Kupfercrzknotte im weifien Feinsandstein,

Malachit und feinkérniger Quarzsand, ,,Nabatiische Mine*; Vergriofe-

Polished section of a portion of a 7 em
mes from the
largement 3,3

) c # 5 em thick copper ore nodule in the white
.INabataean Mine. Dark: Cuprite; light: Malachite and fine grained

Bornir (Cu,FeS,) umgeben von Cuprit (€
I'eil einer Kupfererz-Knotte.
ARDT)

u (Cuy0). Anschliff-VergroBerung 5403, vom
wMabatiische Minc®, am Stollen-Mundloch (Foto

Bornite (CuyFeS,) surrounded by Cuprite (Cuy0). Polished section

: : : : ¢ of the central part
cr ore nodule from the ,,Nabatacan Mine*; enlargement 540 (] e

photo F. J. Eck-

Abb. 139, Feinkies fithrender Grobsand-
stein mit kupfervererzter Matrix unmittcl-
bar iiber den Dolomiten vom Wadi Halid,
rund 1,3 km N der Ruinen von Peinan.
Ausschnittvergroflerung 3,2 % ecines An-
schliffes. Weill und Grau: Durchscheinen-
de und blaulichgriin  gefirbre Quarze
59.): schwarz: Quarzporphyrkérner
v Y Matrix: Gemenge aus feinkorni-
gen Quarzen, Feldspiten, (2)Chrysokoll
und Malachir (19,6%,)
Fig. 139. Gravelly coarse sandstone with
copper-mineralized matrix dircctly over-
lying the dolomites at Wadi Halid, approx.
1,3 km N of the ruins of Feinan; polished
section, enlargement 3,23,  White and
grey: Translucent and bluish-green guartz
grains (75,5%,); black: Picces of quartz-
porphyry (4,99); matrix: Mixture of fine
guartz and feldspat grains, (7) chrysocolla
and malachite (19,6Y,)

Abb. 140. Derbes Kupfererz (477, Cu) aus einer Erztasche im Sandstein unmittelbar tiber den
Dolomiten vom Wadi Halid, rund 1,3 km N vom Hauvptruinenhiigel Feinan. Ausschaitt-
vergrisBerung ca. 2« eines Anschliffs, Schwarz: Plancheir (dunkelblau); dunkelgrau: Malachit
(dunkelgriin-briiunlich); hellgrau: Chrysokoll (hellgriin)

Fig. 140. High grade copper ore (479, Cu) from an ore pocket in the sandstone directly resting
on the dolomites of Wadi Halid, approx. 1,3 km N of the main hill of ruins in Feinan; polished
section, enlargement approx. 2 - . Black: Plancheite (darkblue in nature); darkgrey: Malachite
{darkgreen-brownish in nature); lightgrey: Chrysocolla (lightgreen in nature) -




2, Massiges, rund 3 m michtiges Manganerz mit Hangendgrenze zu kambrischen Sand-
rund 200 m N der Miindung des Wadi Mahjoob in das Wadi Dana (Foto G. vax DEN

!. Dense, massive manganese ore of a thickness of about 3 m, with overlying Cam-
ndstones; approx. 200 m N of the mouth of Wadi Mahjoob in the Wadi Dana (photo
peEN Booa)

Abb. 143. Manganerz auf Kliiften im kam-
brischen Sandstein unmittelbar iiber dem
Haupterzhorizont; Wadi Mreo, 7 km WSW
der Orischalt Dana (Forto: G. van pon
Boow)

Fig. 143. Joints in the Cambrian sand-
stones filled with manganese ore, directly
above the main ore horizon; Wadi Mreo,
T km WSW of the village Dana (photo
G. van pEn Boow)

—

Abb. 145. Ausbifl von massigem FHamatit
in den Kalken des oberen Conomans-
#Turons von Warda, W Burma

Fig. 145, Outcrop of massive hacmatite ore
in the limestones of upper Cenomanian-
?Turenian age at Warda, W of the village
Burma

Abb. 147. Phosphat Tagebau 3,5 km NE der Station El Hasa. Die Phosphat-Linse ist hier rund
4,50 m michtig und reiche bis zur unteren dunklen Hornsteinbank

Fig. 147, Phosphate open cast 3,5 km NE of El Hasa railroad station. The phosphate is approx.
4,50 m rhick at rhis place and is limited by the lower dark chert layer




. 149, ,,Barytroseten® aus den bunten Sandsteinen der Unterkreide-Cenoman von Zakimat
lasa (Ostliches Zentraljordanien)

149. “Baryte-rosettes”™ from the variegared sandstones of the lower Cretaceous-Cenomanian
“akimat el Hasa (eastern central- Jordan)

i3. 150. Schwefel (weillc Nester und dinne Lagen) in einer teilweise konzentrisch-schalig
| teilweise radialfaserig gebauten Gipskonkretion aus den Lisan-Mergeln rund 1 km SW
Allenby-Briicke iiber den Jordan; Anschliff, ctwa 1/2 nariicl. Gr.
. 150. Native sulphur (white pockets and lamina) in a gypsum concretion of partly scaly and

tly radiated texture; from the Lisan marls approx. 1 km SW of the Allenby-bridge across
Jordan river; pul]shed section, approx. 1/2 of nat. size

Abb. 151a. Steinsalzgewinnung  durch Verdunstung von oberflachennahem, salzhaluy
Grundwasser in Salzpfannen; Azrag-Depression, rund 90 km E Amman

Fig. 151a. Production of rock salt by evaporation, using saline groundwater from a shal
aquifer in the Azrag-depression, approx. 90 km E of Amman

Abb. 152, Fassade ecines nabatiischen
Felsengrabes (,,Schatzkammer des Pha-
rao®) in Petra, aus anstchenden kambri-
schen Sandsteinen gemeilielt (2. Jh. n.
Chr.)

Fig. 152, Facade of a Nabawacan tomb
(“Treasure of Pharaw™) in Petra, carved
out of Cambrian sandstoncs (’»‘ml cen-
tury after Chr.)

18 Hender, Jordamicn




153. Basalt als Baustein; Ruinen von Umm ¢l Djemal in Nordostjordanien aus byzanti-

r Zeit (4.--6. Jh. n. Chr.) Abb. 155. Stcinbruch in den massigen Kalken (Santon) und den oberen Echinoidenkalke
»3. Basalt used as building-stone; Byzantine ruins of Umm ¢l Djemal in Northeast-Jordan | (Turon) in Amman, Siidweststadt
th century after Chr.) I Fig. 155. Building-stone quarry in the massive limestone unit (Santonian) and in the uppe:

.ﬁlinb. 1154. Basaltplatte ul:} }[.lusr:‘inganss- | Abb. 156. Kalkumkrustcrer Grobkies,

tiir; Umm ¢l Djemal in Nordestjordanicn kalkumkrustete Griser und Hélzer, Pis

Fig. 154. Basalt slab used as entrance door ; lithe und wenig verfestigrer Travertin

Umm ¢l Djemal in Northeast- Jordan Weg von der dstlichen Ghorstralle nach
Tabagat Fahl

Fig. 156. Coatings of calcite around gravel,
rush stems, wood, pisolithes, and soft tra-
vertine at the track from the castern Ghor-
road to 'I‘;Ihaqa{ Fahl
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Fossiltafeln




1. Hyolithen-kalk, bobes Uner
v, rumd 1,0 km N der Zerga-Ma'in:]

rium bis Minelkambrium; Dolomit-Kalk-Tonstein-
lindung in das Tote Meer

Hyolithes-limestone, upper part of lower Cambrian to middle Cambrian.  Dolomire-
w-shale wnit, approx, 1,0 km N of the mouth of the Wadi Zerga Ma'in in the Dead

2. Bilobiten aus der Gruppe Cr 1 frrcifera D'OnsrcrnCr. goldfnssd (Rovauwr), 1Y,

rerordovizium. Massige, weill verwitternde Sandsteine, unteres Drittel der Bel
. der Regenpfanne (3 Disa, Sudjordanicn (Best., chenso Fig. 3, 4, 5: R Huckrieoe,

rhurg)

2 Bilobites cs. gr. Cragioss fiorcifera DOOmpucny[Cr. gol

or Ordovician.,  Massive, whitish weathered sandstone
W the mud flat Q& Disa, South- |ordan (determ., also §

¢ {Rovaver), enlargemene 19, < ;
. lower slopes of the mountains
.3, 4, 5by R. Huckmiene, Marburg)

3. I

twrens o

. Aus ciner verkiesclien Feinsandsicinlage der
lehel B Ghuaelan, Stidpordanien

Have); Llanvirn, From a silicifcd fincsandstone horizon in
. 4.8 km SSE Jebel 1l Ghuzlan, South- Jordan

" o alwfremoys {Rowavr Mittelordovizium. Sabellarifex-Sandstcine vom oberen
TIe | hanges S der Regenplanne von Sahl El Karim, Siidjordanicn

w4 X {Rovave middlc Ordovictan, From the sabellarifex-sandstones
the upper mo n slopes & of the mud Har of Sabl B2l Karim, South- Jordan

(M amean],

(Gridlenvergleich: Surcichholz), Mitclordoviziom,
| des Berghanges S der Regenpfanne von Sahl El

weir (Hamvang, r compar. of size: march), middle Ordovician.
 the upper mountain slopes S of the mud Aar of Sahl El Karim, South

aris (Hamean) im Anschniu senkrecht zur Schoinfliche; Fundort

across bodding; locatiom as 5a

apensis {HAmL AN, secth




FAFEL T

purcn von Trilubiten (oder Gastropoden?), gogen dic Strdmungsrichtung (Pfeil)
Mirtelordovizium. Sabellarifex-Sandsteine von den Berghingen S der Regenpfanne
El Karim, Stidjordanicn (Best, A. Seicacner, Tubingen)

1. Resting tracks of wrilobites (or gastropods 2) arranged against direction of currcmt
i middle Ordovician, Sabellarifex-sandstones from the mountain slopes § of the mud
of Jahl BV Karim, Souch-lordan {determ. AL Seicacner, Tibingen)

2. Ruhespurcn von Trilobhien {Ka , nach der Stromung htung (Picil) an-
aeordnet ; Minclordovizi hellagif wdstetne von den Berghingen 8 der Regenplanne
sahl 12 Karim, Siudjordanien (Best. A, Senacuer, Tobing:

g- 2. Resting tracks of trilobites ( Kawphvow sp.), arranged according current {arrow); middle
COrrcke

iciam. Sabellarifex-sandstones from mountainslopes S of the mud far of Sahl 5] Karim,
- Jordan (determ. A, Sescachen, Tubingen)

Vig. 3. Protelyella-ahnliches Problematikum avs den unteren Conularien-Sandsteinen; oberes
Ordovizium bis unteres Silur (Llandovery), Rund 21 km NW der Hedschashahnseation Mudaw-
vara, Sudjordanien (vergl. Heckniene 1967, im Nachtrag S. 214)

. 3. Prox la-like problematicom from the lower Conularia-sandstanes; upper Ordovician
v lomver Silurian (Llandovery). Approx. 21 ken MW of the Hedjaz railroad stagion of Musdaw wara,
Southe Jordan (sce Huekniene 1967, in appendix p. 214)

Fig. 4. Glppitvgraptus tamarisons  (Nicnoison), Diplegrapian sp., aus den oberen Cos
s en; unteres Silur (Llandovery). Rumd 9 km E der Hedschasbahn bzw. 32
der ion Muodawwara, Sidjordanicn (Best. R, Woreart, Bundesanst. £, Bodenforsch.,
Hannowver)

- 4. Glypregrapius famarises (Micnovsos), Diplograpius sp., from the upper Conularia-
wes. Lower Silurian (Llandovery). Approx. 9 km E of the Hedjaz-nilroad (= 32,5 km
N of railroad station of Mudawwara), South Jordan (deteem. R, Workant, Geol, Survey of
the Fed. Rep. of Germany, Hanmover)

m Sipho, indet.; unteres
vion Muodawwara, Stdost-

Fig. 5. Swinkern ciner orthuconen Nautiloidee mit zeneralgelege
Stlar. Nawtiloideen-Sandsteine, rund 25 km ENLE Hedschasbahnsi
jordanien

ilurian.
wwara,

Fig. 5. Internal mold of an orthocone Nautiloid with central siphon, indet.; lawer
ilvides-sandstones, approx. 25 km ENE of the Hedjaz railroad station of Mu
cast-Jordan

ine moch unbeschrichene Trilohitenform aus der Verwandischatt wm Sokansalomosns
frdl. Mineilung von R. Huckmene, Marburg), Vergr. ca. 3 % ; unteres
Silur  (Llandovery). Untere Nautiloideen-Sandsteine, 36,2 km NE der Hedschashahnstation
Mudaw wara, Sidostjordanien

Fig. 6. Trilobite related w Eobomalonotur and Browgndartella, not yer described (ace. to verbal
n. R. Heckriene, Marburg), ca. 3+ cnlarg lower Silurtan (Llandovery), Lower
h ilvidea-sandstones, 36,2 km NE of the Hedjaz railcoad station of Mudaw wara, Southeast-
ordan -




(1]

ict NE vom Mordende des Toren
ang

- bwckii (Dusken); Anis; Trias
I, 0,80 mi iiber cinem basischen Lag,

sp. aff, backii (Dusker); Anisian: arca of cxposed Triassic ME of the North-cnd
[head Sea, Wadi Hajal, 0,80 m above a basic sill

Joguann; Cendman, Knavernkalkstufe vom unteren Wadi Rumman
)

wr Coguane; Cenomanian, nodular limestone unit from the lower
nan (southern afflucnr of the Zxrga river)

¢ (SCHLOTHE 1u); Turon, Sandkalkstufe vom Wadi ed Dick, sudliches

fars (SCHLOTHEIN), Turonian, sandy limestone unit from Wadi od Dick,

wella (26
. Bathomicn, pur
chenso wie fir |

ver)

fa (Harruawn); Unten: Ostrea
[ den Lerga, alic Strafle Suwcilih—
5: Fr. Scuwrn, Nicdersichs, Landesamt f. Baden-

h aff, quadeip
honicn, approx. 300 m W of the bridpe
lerash (determ., al
rich., Hannover)

ta (Harmaanm); Botom: Osires
ross the river Zerga, old road
Fig. 3, 4 and 5: Fa. % v, Niedersachs, Landesami F,

1. Sl

‘ areras (#) now. sp.; obersie Phosphoritstufe, Maastricht; ca. 8 qm B der Bahn-
L Hasa

wonar L2} nov. sp. g uppermost part of phospharite unit, Macstrichuian, appros,

of the Kl Hasa railroad starion

ont strerfcialatoes (Bransviiie); nach Mikrofc wsilbefund mittleres 1 E, unleres
I Thulcithuwar, 130 km S5 Amman

fatws (Bramvvas
neain slope of the Jebel Th

cc. micrefossil evidence middle Eacene, lower
leithuwar, 130 km SE of Amman

W i

=

wes Cf. fmrielis (Wooowanp); Obereozin, (6§ s Sig, TO km SE Bayir, Siid-
Best. H. Hureruanm, Bundesanst, £, Bod Worsch., Hannover)
g, T km SE of Bayir,
ed, Rep. of Germany,

wei ok, tumeides (Woouwarn) upper Eocene, O ¢
1o fdererm, H. Hucreruans, Geol, Survey of the




ler Flowa in: Bexner & Mioces 1968, im Druck)
Fie

v sp-; sandstones of Cenumanian age, appr
S of the ruins of Kilwa), Southeast-Jordan,
VidpLew, Micdersachs. Landesamt £, Bodenforsc
& Miveer 1968, in prineg)

125 km NI of Mudawwara
All preliminary determinations
.. Hannower; i determinations

spe, Sandsteinfolge des Cenomans, Fundort wie Fig. 1

s sp.; sandstones of Cenomanian age, location as Fig, 1

vsalras sp.; Sandsteinfolge des Cenomans, Fundart wic

¢ sp.; sandstones of Conomanian age

, location as Fig. 1

crae sp. Samdsteinfolge des Cenomans, Fundon wie Fig

1

ar sp.; sandstoncs of Cenomanian age, location as Fig. 1

s sp.; Sandsicinfolge des Cenomans, Fundort wie P

sp.; sandstones of Cenomanian

locanon as Fig. 1

a sp.; Sandsteinfolge des Cenomans, Fundon wie Fig, 1

a sp.; sandstones of Cenomanian age, location as Fig. 1

wr sp.; Uberkreide-Sandsteine, rund 75 km NE Muodaw wara

{= 9 km
Kilwa)

: upper Cremccons sandstencs, appros. 75 km NE of Mudawwara
ruins of Kilwa)

ras sp.; Oberkreide-Sandsecine, Fundont wie Fig, 7

rai sp.; upper Cregaceous sandstones, location as Fig. 7
T P ' £




kzeug einer Gerdllkultur (“pebble tool™) des Pri-Abbeville; Abu Habil am Ghor
¢ des Jordantales, rund 36 km S vom Siidende des Sees Tiberias (Fund und Best.:
pE, Marburg)

le tool of the pre-Abbevillian typology; Abu Habil at Ghor Fara, East side of Jordan
i, 36 km S of the south-end of the Lake Tiberias (Anding and determ, R. Huck-
urg)

zulaufender Faustkeil, Abbeville bis sehr altes Acheulien; aus den untersten Lagen
ht a*) Auviatiler Konglomerate 1 km SW der Bahnstation Jurf ed Darawish

act of Abbevillian to lower Acheulien typology; from the lowest beds of Auviatile
tes 1 km SW of the railroad station of Jurf ed Darawish (“horizon a™)

» retuschierter, spitzer Faustkeil; zeitliche Einstufung und Fundort wie Fig. 2
act of same typology and location as Fig. 2

kantiger, ringsum grob retuschicrter Faustkeil mit knaufartiger Verdickung, Mou-
JAcheulien Tradition®; | Fundschicht b%, Auviatile Konglomerate rund 4 m iiber
it a* SW der Bahnstation Jurf Ed Darawish

tact of Mousterian typology (showing ,,Acheulian tradition*”); from the flaviatile
1es 1 km SW of Jurf ed Darawish, approx. 4 m above “horizon a” (= “horizon b’}

ser und Schaber ciner groben Klingenkultur des dlteren Jungpaliolithikums ; auf
tberflachen von fluviatilen Schottern, rund 1 km — 2 km SW der Bahnstation Jurf
1, 5, undschiche ¢**

dements of a_primitive culture of the older Upper-Palacolithic typology; from
of terraces of the fluviatile conglomerates approx. 1 km — 2 km SW of Jurf ed
‘horizon ¢”)

»er, Spitzen und Schaber einer mesolithischen Klingenkultur; auf Terrassen-Ober-
Fig. 5, ,,Fundschicht c*

tements of mesolithic (microlithic) typology, “horizon ¢, as Fig. 5

groBer Faustkeil mit gerader Schneide und unretuschierter, seitlicher Grif-Fliche
n bis htheren Acheulien; Jebel Nagb el Aunat, W des Weges Dilagha—Gharandal

fact of middle to upper Acheulian typology; Jebel Naghb el Aunat, W of the track
harandal

k windgeschliffcne Faustkeile mit scitlichen Kniufen in typischer Micogue-Form;
ng von cinem rund 0,5 km? groflen Gebiet in einer Ausblasungsfliche 60 km ENE
iion Mudawwara

ngly wind-abraded artifacts of Micoque typology; collection from an area of approx.
wed within a large deflation plain 60 km ENE of the railroad station of Mudawwara,
ordan

——




