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Abstract
L ]

New study of Israeli Upper Cretaceous flora shows that it has some common
features with the Upper Cretaceous floras of the northern shore of the Tethys and
other common features with coeval floras of its southem shore. This flora can be
considered as transitional between two types or as a "mixed" flora. The transitional
character of the Israeli Negev flora shows that an important connection between
the northemn and southem shores of the Tethys existed during the Upper Creta-
ceous.

Previously, on the basis of miospores, the equatorial area (Northem Gondwana)
has been thought to be more closely allied to those of Southern Gondwana (Notal
area) than to more northern floras. Megaplant material shows that in the Upper
Cretaceous the Middle East was connected more closely with Europe and
Kazakhstan. We see its connections with both Laurasia and with Africa.

INTRODUCTION

The position of Israel near the boundary between the Eurasian and African continental
plates (Condie, 1989, fig. 32) makes it a key region to solve problems conceming reltations
of continental plates during geological history. If we look on the maps of global phytogeo-
graphical zonation in the Upper Cretaceous (Hemgreen & Chlonova, 1981; Vakhrameev, 1985;
Krassilov, 1985; Batten & Wenden, 1987 ) we see principal disagreements in boundaries
only in the Mediterrancan. On some maps it is put in the middle of the Mediterranean Sea,
on others it crosses southern Europe or northern Africa. The position of Isracl on all maps is
unclear.

Also in the Triassic the exact position of the boundary between Eurasian and  African
plates is not clear : the position of some terrectrial blocks in southern Europe is still discussed
(Brandner & Sperling, 1995). New Permian paleontological discoveries in the area from Oman
to central Morocco (Broutin et al. , 1995) reveal a "mixed” Permian Gharif paleoflora contain-
ing Gondwanian, Cathaysian and Euramerican elements together.

If we look on the map of modem plant geographical regions represented in Flora
Palaestina (Flora Palacstina, 1966, map 2) we sce that four different plant geographical
regions arc gathered exactly in Israel : Mediterranean, Irano-Turanian, Saharo-Arabian and
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Sudanian. Even more, on the more detailed map for the more restricted area showing plant
geographical territories and districts of Palestine (op. citz., map 1) we see the same four regions
together. The question arises: how much does this picture depend on modern climate and how
much does it depend on the geological history of our region? Let us analyse new data on the
Upper Cretaceous plants of Israel.

MATERIALS

Upper Cretaceous plants were collected in the southern Negev, southern Israel more
than thirty years ago by A.Danin and later by JLorch with his students (Lorch, 1965). Some
new specimens were added to this collection in 1995 by the author. Material occurs from the
Gerofit and Qetura valleys (Fig. 1). The collections are stored in the Institute of Life Sciences
of the Hebrew University of Jerusalem [coll. "T" (Gerofit flora) and coll. "N" (Qetura flora),
HUIJ] (Dobruskina, 1996 a; Dobruskina, 1996 b-in press).

Upper Cretaceous plants were described earlier from southern Jordan (Fig.1) E and ESE
from localities in the southern Negev (Bender & Madler, 1969) and from central Lebanon near
the coast (Dilcher & Basson, 1990). There are also two Upper Cretaceous localities with fossil
woods in Negev but they are not discussed in the present paper.

GEOGRAPHICAL AND STRATIGRAPHICAL POSITION
OF THE MIDDLE EAST UPPER CRETACEOUS FLORAS

The Gerofit and Qetura floras of the Negev are noteworthy from a stratigraphic point
of view because it occurs in well defined Turonian deposits with ammonites and bivalves. In
the Negev Upper Cretaceous fossil plants were found in the upper Member of the Early
Turonian Ora Shales Formation in two localities. The first one is on the bank of the Gerofit
valley where it empties into the Arava valley (35°, 05E/29°, 56N; coordinates 1572/9337
according to the Israeli grid). The locality is situated near Quetra junction - the turn to the NW
from the main Eilat- Dead Sea road (62 km. from Eilat) to Shizzafon, Mizpe Ramon,
Beersheva. The second one is in the Qetura valley 4.5 km north of the Gerofit locality (35°,
04E/30°, 12N; coordinates 1570/9380 according to the Israeli grid).

The geological age determinations were made in the sixties (Freund, 1962; Eckstein,1963;
Freund & Raab, 1969) on the basis of the Lower Turonian amonites from the lower part of the
Ora Shales. Recent investigations did not change this.

Explanation of Figure 1. Ciphers on the map: Israel: 1 - Gerofit, 2 - Qetura; Jordan: 3 - 50 km
NNW from Mudawwara, 4 - 71.5 km ENE from Mudawwara, 5 - 76 km ENE from
Mudawwara, 6 -42 km WNW from Kilwa, 7 - 39 km WNW from Kilwa, 8 - 37.7km WNW
from Kilwa, 7 - 39 km WNW from Kilwa, 8 - 37.7 km WNW from Kilwa, 9 - 44.5 km NW
from Kilwa, 10 - 45.5 km NW from Kilwa, 11 - 41 km from Kilwa; Lebanon: 12 -
Nammaoura.
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Fig. 1. Localities of the Upper Cretaceous plants in the Middle East (on the map of Lower Turonian
basins in the Middle East made by Freund & Raab, 1969). M — Mudawwara, K — Kilwa.
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The Ora Shales Formation and its correlatives are widely distributed in the Negev.
According to Bartov et al. (1972), the Ora Shales Fm. consists of thick, soft shale beds with
Calcareous intercalations and gypsum layers. The lower part of the overlying Gerofit Fm. is
Late Turonian in age based upon the occurrence of marine fossils. The Ora Shales Fm. was
deposited in shallow seas on a stable, slowly subsiding shelf which was a part of the large
Arabo-Nubian platform. The Upper Member of the Ora Shales was deposited in shallower
water than the previous members. A very shallow water environment is indicated by the
presence of terrestrial plants and the temporary existence of hypersaline conditions leading to
the deposition of gypsum. The southern Negev Basin was seperated from the open sea by
some sort of barrier.

The Upper Cretaceous plant localities in southern Jordan are situated between Aqaba
and Kilwa (Bender & Madler, 1969, fig.12). Madler showed the geographical position of 10
sites with angiosperms in this area (op. cit, tab. 2), but nothing is described from the most
eastern locality. Fossil plants occur in the continental sandstones of the Upper Cretaceous and
according to Madler represent an early stage of the evolution of the angiosperms. The Ceno-
manian age of the plant-bearing beds was assigned by the authors because of the similarity of
Jordanian flora and Cenomanian flora of Portugal described by Saporta and Teixeira.
L)

In central Lebanon a locality called Nammoura is situated at the coast of Lebanon
about 20 km NE of Beirut; fossil plants are preserved in Cenomanian dolomitic limestones
(Dilcher & Basson,1990). Fossils of this locality are a mixture of fern and angiosperm remains
with those of lizard and marine fish. Till now, only a new species of Sapindopsis is

described.

COMPOSITION OF GEROFIT AND QETURA FLORAS
FROM SOUTHERN ISRAEL

The flora is almost all angiospermous. The collection from Gerofit valley consists of
more than 300 imprints of fossil leaves, twigs, stems and fructifications.  There are also 75
similar imprints in the collection from Qetura valley.

In addition to angiosperms there are horsetails (several imprints of stems and a dia-
phragm), conifers of Brachyphyllum type (three small twigs), and may be ferns (several very
small and badly preserved imprints). The majority of stems and roots probably also belong
to angiosperms. If so, angiosperms constitute 95% of the whole flora. Among them are the
following taxa (Dobruskina, 1996 b):

Family Nymphaeaceae Salisbury, 1805
Genus Nymphaea L., 1753
Nymphaea mesozoica Dobrusk.
Genus Nelumbites Berry, 1911
Nelumbites tenuinervis (Font.) Berry, 1911
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Family Menisperinaceae S. L. De Jussieu, 1789
Genus Menispermites Lesquereux, 1874
Menispermites ? sp.
Family Caprifoliaceae A. L. De Jussieu, 1789
Genus Viburniphyllum.
Viburniphyllum sp.
Family Platanaceae Dumortier, 1829
Genus Platanus L., 1753
Platanus ? sp.
Family Magnoliaceac A. L. Jussieu, 1789
Genus Magnoliaephyllum (Krasser) Seward, 1926
Mangnoliaephyllum palaeocretacicus (Sap.) Teixeira, 1950
Mangnoliaephyllum lusitanicum Teixeira, 1950
Incertae sedis (Araliaceae?)
Genus Debeya Miquel emend. Knobloch
Debeya grofitica Dobrusk.

There are also three specimens with fructifications. One of them was described by
Krassilov (Krassilov & Dobruskina, in press) as a Proto-Cyperaceous plant viz., Archaecypera
lorchii gen. et. sp. nov.

If we exclude from our calculations stems (11%) and roots (15%) of unknown affinity,
the most common plant in the Gerofit collection are narrow-leaved trees Magnoliaephyllum
(16%) and Debeya (12%). Less common are the water plants Nymphaea and Nelumbites
(24%). Next in abundance are wide leaves of small trees or shrubs Viburniphyllum and lianas
Menispermites (12% and 6% correspondingly). Platyphyllous leaves, possibly of Platanoids,
constitute 4% of the imprints.

The composition of the Gerofit and Qetura plant assemblage indicates deposition of the
plants in a big freshwater lake.

COMPOSITION OF JORDANIAN AND LEBANONIAN
UPPER CRETACEOUS FLORA

Madler (Bender & Madler, 1969) described the following taxa from southem Jordan:

Gymnospermae
Nilssoniales
Nilssoniophyllum benderi Madler
Angiosperiae

Monocotylendonae
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Phyllotaenia teixeirae Madler
c. f. Phragmites cretaceus Lesqu.
Dicotyledonae
Ficophyllum jordanicum Madler
Trochodendroides sp.
Magnolaephyllum palaeocretacicus (Sap.) Teixeira
Magnolaephyllum lusitanicum Teix.
Perseophyllum grandifolium Madler
Sassafras acutilobum Lesqu.
Sassafras brachlobum Madler
Cinnamomophyllum broteri (Teix.) Madler
Cinnamomophyllum ellipticum Madler
Cinnamomophyllum jordanicum Madler
Oreodaphne beirensis Teix.
Laurophyllum sp.
?Hamamelidaceae
Leguminosites orientalis Madler
cf. Cissites limae Teix.
Cornus sp.
Sideroxylophyllum angustifolium Madler
Diospyros sp.

?Hemandaceae

Explanation of Ciphers on the map - Fig. 2. 1 - Gerofit and Qetura valleys, southem Israel;
2 - Portugal; 3 - Rona basin, France; 4 - Aachen, Westfalien, Germany; S - Peruch,
Northern Czekhia; 6 - Southern Czekhia; 7 - Austria; 8 - Potylicy, Western Ukraine;
9 - Kanev, Ukraine; 10 - northern margins of the Donbass; 11 - Transilvania, Romania;
12 - Bulgaria; 13 - Aush, Daralagez, Azerbaydzhan; 14 - Bahariya; 15 - Kharga; 16 -
Baris; 17 - Aswan and Wadi Abu Agag; 18 - Gebel Kamil; 19 - Kiseiba and Wadi
Halfa; 20 - Dungul; 21 - Wadi Wahedia; 22 - Oasis Nukheila and El Atrun; 23 - Gebel
Abyad; 24 - Dongola; 25 - Darfur; 26 - Wadi El Malik; 27 - Khartoum; 28 - 30 -
southern Jordan; 31 - central Lebanon; 32 - Chushkakul, West Kazakhstan (Lower and
Middle Albian); 33 - Emba river, West Kazakhstan (Upper Albian — Cenomanian).
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From central Lebanon, Dilcher (Dilcher & Basson, 1990) described only one species:
Sapindopsis anhouryi and mentioned ferns and eaily angiosperm remains.

COMPARISON OF THE UPPER CRETACEOUS FLORA OF THE MIDDLE EAST
WITH COEVAL FLORAS OF THE MEDITERRANEAN

Upper Cretaceous floras are known from southerm Europe (Portugal, France, Italy,
Chekhia, Austria, Romania, Bulgaria) (Fig.2), from Ukraine, Caucasus and western Kazakhstan
and from northemn Africa (Egypt and Sudan) (Hassan, 1973; Klitzsch & Lejal-Nicol, 1984,
Lejal-Nicol, 1987; Lejal-Nicol & Dominik, 1990; Awad & Schrank, 1991; Schrank, 1992).

The Upper Cretaceous plant localities of Europe are situated to the north of latitude 40.
The northern boundary of the arid belt in the map of Vakhrameev (1970) approximately
coincides with the northern shore of the Tethys. Upper Cretaceous floras of the northemn shore
of the Tethys are tropical or subtropical. The most southemn of them (Portugal and Transcau-
casus) are xerophytic. Evergreen dicotyledonous plants are present everywhere; fern trees are
known in Czechia, palms in Romania and Austria. Small Platanoid leaves appear in Czechia
(Peruch) and the Transcaucasus (Aush), and platyphyllous plants appear to the north — in Graz
and Aachen.

The common feature of Upper Cretaceous floras of southem Europe and Middle East
is the presence of narrow-leaved angiosperms (Magnoliaceae and Araliaceae?) and different
species of Debeya/Dewalquea (Fig. 3). In figures 4-6 you can see outlines of the new speices
of Debeya from southern Israel: a general view of leaves and a mode of their attachment to
rachis. Sometimes, when we find isolated leaves it is difficult to determine whether they
belong to this genus or, for example, to narrow-leaved Magnoliaephyllum (Fig. 6 - T, U, V).
Platanaceae are present in southern Europe in small numbers (they dominate in Kazakhstan).
If Israeli 1eaves really belong to Platanus, it would be the next common feature in these floras.
Trochodendroides, Cissites, Leguminosites, described from Jordan, connect Middle East floras
with Europe, Kazakhstan and Siberia. Other angiosperms are different in Europe and the
Middle East. The abundance of fems and conifers distinguishes European floras from the
Gerofit and Qetura flora, as well as from Jordanian one.

Madler saw a big similarity between Jerdanian flora and the Cenomanian flora of
Portugal (Teixeira, 1950). He described 19 species of angiosperms from the Jordanian. Among
then he has found 11 common species in Jordanian and Portugese floras. They belong to the
genera Phyllotaenia, Trochodendroides, Magnoliaephyllum, Sassafras, Cissites, Cinnamomo-
phyllum and Sideroxylophyllum. Nearly all of them are widely distributed also in Kazakhstan
and Siberia.

Explanation of Figure 3. A-narrow-leaved angiosperms; C — Cinnamomophyllum; Cs - Cissites;
D - Debeya; L - Laurophyllum;, Le - Leguminosites, Ma - Magnoliaephyllum, Me -
Menispermites; N - Nelumbites, P - Platanus, S - Sapindopsis; Ss - Sassafras, T -
Trochodendroides.
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Fig. 4. Debeya grofitica Dobrusk., x 0.5: A - # T3-1; B- # T17; C — # T300; D — # T72-1;
E-#T250-1,2, F-#T142; G — # NS8.
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Fig. 5. Debeya grofitica Dobrusk., x 0.5: A — # T26-3; B- # T32; C-# N40; D - # T133A-1;
E-#TI133-1; F—#T296;G-#TI105; H-# T87; 1 — # N60O; J — # N9—-1; K — # T81.
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Fig. 6. Debeya grofitica Dobrusk., x 0.5: A — # T285-1; B- # T251; C —# T145-1; D—# N14;
E—-#N43-1; F-#N42-2; G-#N42-3; I —# N25; ] —# N55; K-#N51; L — # T283;
M—#N1; N-#T312-3; O—#N3—4; P—#N9-2; R - # T259-4; S —# T24-1; narrow-
leaved Magnoliaephyllum or isolated leaves of Debeya, x0.5; T —Lorch, 1965; fig. 2;
U-—#T259-5; V—# M42-1; W — # N64-2.
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The localities of Upper Cretaceous floras of northern Africa are closer geographically
to the Negev and Jordanian localities and are also inside the arid belt. Nevertheless, there is
less similarity between these floras. The common feature is the very small quantity of fems
and conifers, excluding the abundance of fem Weichselia in the Cenomanian of Bahariya. The
abundance of this fem may depend on nearness to the shoreline. The dominant forms among
angiosperms in the two floras under consideration are different. Common forms are different
species of Magnoliaephyllum (approximately half of African angiosperms) and Nelumbites
(several imprints). Platyphyllous Magnoliaephyllum are abundant in Jordan as well as in
northern Africa. The genus Sapindopsis reported from Lebanon is known also from the
Cenomanian of northemn Africa. Debeya and big leaves of Nymphaeaceae are not known in
northern Affrica.

Thus, Debeya, narrow-leaved Magnoliaephyllum, Trochodendroides, Cissites and Pla-
tanus? connect the Isracli and Jordanian floras with southern Europe. All of them except
Debeya and Nelumbites connect it also with Kazakhstan. Nelumbites, platyphyllous Mag-
noliaephyllum, Laurophyllum, Cinnamomophyllum, Sapindopsis and small quantities of coni-
fers connect it with northern Africa.

We can conclude that the Middle East Upper Cretaceous flora shows some common
features with the Upper Cretaceous floras of the northern shore of the Tethys and other common
features with coeval floras of its southern shore. This flora can be considered as sransitional
between two types or as a "mixed" flora.

The transitional character of the Israeli Negev flora shows that an important connection
between the northern and southern shores of the Tethys existed during the Upper Cretaceous.

Shallow water ammonites show the same connections (Freund & Raab, 1969, text fig.
15). The two most important groups of ammonites, found in Israel, "Paravascoceratid
ammonites”, were dominant on the southern shelf of Tethys (Africa); "Vascoceratid ammon-
ites” were dominant on the northern shelf of Tethys (Europe). Some other similar genera lead
to Middle Asia.

PHYTOGEOGRAPHICAL ZONATION

Phytogeography in the Cretaceous resembles recent zonation more than Palaeozoic
(Dobruskina, 1990). It was thought that the extreme isolation of phytochoria in the Palaeozoic
ceased to exist in the very beginning of the Mesozoic (Dobruskina, 1982, 1994). New discov-
eries in the Middle East (Broutin et al., 1995) permit moving it back to the Upper Permian.
At this time the most important barriers, at least inside Eurasia, were broken and Siberian and -
European-Sinian paleofloristic areas appeared. These areas were already similar to those in the
Cretaceous. This agrees with the idea that consinents which were separated during the Palaeo-
zoic united to form the single Pangea in the end of the Permian.
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However, in the Cretaceous the continents were probably not yet in their present position.
In contrast to their current situation, we do not see analogs of a nontropical Siberian area in
the Southern Hemisphere (Vakhrameev, 1972). This may be because the southern continents
were in a higher latitude during Cretaceous time than they are now.

In the Cretaceous, the main latitudinal boundary was tﬁe boundary between the Siberian
and European-Sinian areas, while in the Palacozoic and Lower Triassic, it was between the
Gondwana and Laurasian kingdoms. In the Cretaceous we see greater similarity in floras of
the Northern and Southern hemispheres. The huge exchange of plants between Laurasia and
Gondwana began in the middle of the Triassic after the origin of many new plant groups.

In the middle of the Cretaceous, a longitudinal zonation can be seen against the back-
ground of normal latitudinal zonation (Zaklinskaya, 1970, 1978; Hallam, 1981). This is similar
to the situation in the middle of the Triassic (Dobruskina, 1982, 1994) when a gerat change
in the floral kingdom also took place: transition from the Paleophytic to the Mesophytic in the
middle of the Triassic as well as the transition from Mesophytic to the Cenophytic in the
middle of the Cretaceous.

On the maps of Vakhrameev (1970, 1978, 1985) and Meyen (1987) for the Upper
Cretaceous, Israel is considered to be the part of equatorial area. According to the ideas of
Krassilov (1985), Debeya shows subtropical conditions and its absence either a temperate or
tropical climate. Following this idea the presence of Debeya permits referring the Negev area
to the subtropical climatic zone together with the European area and in contrast to the north
African area. North Africa is considered tropical.

Before intensive study of north African Upper Cretaceous floras began in eighties, all
conclusions on phytogeography and climate could be done only on the basis of miospores. The
equatorial area (Northern Gondwana) has been thought to be closer to those of Southem
Gondwana (Notal area) than to more northern floras. Megaplant material shows that in the
Upper Cretaceous the Middle East was connected more closely with Europe and Kazakhstan.
We see its connections with Laurasia on one hand and with Africa on another.

Acknowledgements

The author is grateful to the Ministry of Energy for funding the study of Megev flora
and to the Hebrew University for making possible to examine fossil plant collections. The
author also cordially thanks G. Gvirtzman, Z. Lewy, T. Weisbrod, J. Bartov and A. Danin for
information and useful discussions on Israeli Cretaceous stratigraphy, E. Schrank for informa-
tion and his very useful papers, H. Blatt for improving English, Sh. Rothman for his continued
help in dealing with collections, and my son K. Krupnikov for frequent help with computers.



Rheedea 6 (1), 1996 87

Connections of Israeli Upper Cretaceous Flora

Literature cited

Awad, M. Z. & E. Schrank. 1991. Microfloral and paleoecological study of the Albian—Cenomanian
Omdurman formation (Sudan). In : 15th Colloguim of African Geology (Universiite Nancy 1),
Abstracts, p. 29, Publication Occasionnelle 1990/20, Centre Intemational pour le Formation et
les Echanges Geologiques, Orleans.

Bartov, J., Y. Eyal, Z. Garfunkel & G. Steinitz. 1972. Late Cretaceous and Tertiary stratigraphy and
paleogeography of Southem Israel. Israel Journal of Earth Sciences 21 : 69-71.

Batten, D.J. & L. Wenden. 1987. Aspects of palynomorph distribution, floral provinces and climate
during the Cretaceous. Geologisches Jahrbuch, Reihe A 96: 219-237.

Bender, F. & K. Madler. 1969. Die Sandige Schichtenfolge der Kreidemit einer Angiospermen- Flora
in Sudjordanien. Bethefte der Geologisches Jahrbuch 81: 35-92.

Brandner, R. & M. Sperling. 1995. Zur "Terrane" - Geschichte der Lienzer Dolomiten (Drauzug) aus
stratigraphischer und struktureller Sicht. In : Geologie von Osttirol (mit Vorstellung der weit
fortgeschritteen Manuskriptkarte 179, Lienz). Arbeitstagung 1995 der Geologischen Bundesan-
stalt, Lienz. 2-6 Oktober, 1995. pp. 23-37.

Broutin, J., J. Roger, J. P. Platel, L. Angiolini, A.Baud, H. Bucher, J. Marcoux & H. Al Hasmi. 1995.
The Permian pangea. Phytogeographic implications of new paleontological discoveries in Oman
(Arabian Peninsula). C.R.Acad. Sci. Paris, t. 321, serie Ila: 1069-1086.

Condie, K. C. 1989. Plate tectonics and crustal evolution. Pergamon Peress. NY, Toronto, Oxford,
Sydney, Paris, Frankfurt, pp. 310.

Dilcher, D. L. & P. W. Basson. 1990. Mid-Cretaceous angiosperm leaves from a new fossil locality in
Lebanon. Bot. Gaz. 151(4): 538-547.

Dobruskina, I. A. 1982. Triassic floras of Eurasia. Trudy GIN AN SSSR. vyp.365, 196 p. (in Russian).

Dobruskina, I. A. 1990. Phytogeographical zonation in the Cretaceous. In.Cretaceous field conference
in Israel, program and Abstracts, Jerusalem, Israel - September, 5-15.

Dobruskina, I. A. 1994. Triassic floras of Eurasia. Osterreichische Akad. der Wissenschaften, Schriften-
reihe der erdwissensch. Komissionen 10, 422pp.

Dobruskina, I. A. 1996a. The Gerofit flora and its connections with coeval floras. /n: R. Amit et al .
(Eds.), Annual Meeting of Israeli Geological Society in Eilat, (March 1996).

Dobruskina, I.A. 1996b. Turonian plant from the southern Nagev, Israel. — Cretaceous Research. (in
press).

Eckstein, Y. 1963. Geology of Gerofit area. Unpublished M. Sc. thesis, Hebrew University of Jerusalem,
Pp- 36 (in Hebrew)

1966. Flora Palaestina, Part one. The Israel Academy of Sciences and Humanises, Jerusalem. pp. 364,
495 pl.

Freund, R. 1962. Problems in the Stratigraphy of the Cenomanian -Turonian in Israel. Unpublished
Ph.D. thesis, Hebrew University of Jerusalem. pp. 190 (in Hebrew).

Freund, R. & M. Raab. 1969. Lower Turonian ammonites from Israel. Spec. Pap. Paleontol. Assoc.
London 4, 83 pp.



B8 Rheedea 6 (1), 1996

I. A. Dobruskina

Hallam, A. 1981. Biogeographic relations between the northern and southern continents during the Meso-
zoic and Cenozoic. Geologische Rundshau, Band 70, Heft 2 (Alfred-Wegner-Symposium II,
Berlin, 25-29 Februar 1980) : 583-595.

Hassan, H.M. 1973. Fossil flora of Umm Badda, Omburman. Sudan Notes and Records 54: 153-167.

Hemngreen, G.F.W. & A. F. Chlonova. 1981. Cretaceous microfloral provinces. Pollen et Spores. 23 (3-
4): 441-551.

Klieesch, E. & A. Lejal-Nicol. 1984. Flora and fauna from strata in southern Egypt and northern Sudan
(Nubia and surrounding areas). Berliner Geowissenschaftliche Abhandlungen. Reihe A 50:47-79.

Krassilov, V.A. 1985. Cretaceous Period— Evolution of the Earth crust and biosphere. AN SSSR, Far
East Science Centre, Izd-vo "Nauka", Moscow.

Krassilov, V. A. & I. A. Dobruskina. Mid-Cretaceous proto-Cyperaceous plant from Southern Israel.
Paleobotanical volume of “Scripta Techica” , USA (in press).

Lejal-Nicol, A. 1987. Flores nouvelles du Paleozoique et du Mesozoique dEgypte et du Soudan Septen-
trional. Berliner Geowissenschaftliche Abhandlungen. Reihe A 75(1): 151-248.

Lejal-Nicol, A. & W. Dominik. 1990. Sur le paleoflore a Weichseliaceae et a Angiospermes du Ceno-
manien de la region de Baharia (Egypte du Sud-Cuest). Berliner Geowissenschaftliche Abhand-
lungen. Reihe A 120(2): 957-992.

Lorch, J. 1965. Fossil plants of Israel. Mada (Science) (1, October): 3643 (in Hebrew).
Meyen, S. V. 1987. Fundamentals of paleobotany. Chapman and Hall, London. 432 pp.

Schrank, E. 1992. Nonmarine Cretaceous correlations in Egypt and northern Sudan: palynological and
palaeobotanical evidence. Cretaceous Research 13: 351-368.

Teixeira, C. 1950. Flora Mesozoica Portugesa, 1l Parte, 31 p. Direcco Geral de Minas e Servicos
Geologicos. Servicos Geologicos de Portugal, Lisboa.

Vakhrameev, V. A. 1952. Stratigraphy and f;)ssil flora of Cretaceous deposits in West Kazakhstan. Re-
gional stratigraphy of the USSR. Izd. AN SSSR, Moscow. pp. 340 (in Russian).

Vakhrameev, V. A. 1970. Late Cretaceous floras. /n : Palaecozoic and Mesozoic floras of Eurasia and
phylogeography of this time. Transactions of GIN AN SSSR 208 : 282-301.

Vakhrameev, V. A. 1972. Mesozoic floras of the southern hemisphere and their relationship to the floras
of the northemn continents. Paleont. Jour. 3 : 146-161 (in Russian).

Vakhrameev , V. .A. 1978. Die Floren der Oberlareide. In: Palaozoische and Mesozoische Floren Eu-
rasiens und die Phytogeographie dieser Zeit. VEB Gustav Fischer Verlag, Jena. pp. 182-194.

Vakhrameev, V.A.1985. Phytogeography, plaeoclimates and position of continents in the Mesozoic.
Vestnik Akademii Nauk SSSR. 8 : 3042 (in Russian).

Zaklinskaja, E.D.1970. Late Cretaceous and Early Paleogene floras based on palynological data. In:
Paleozoic Mesozoic floras of Eurasia and phytogeography of this tiitne. Transactions of GIN AN
SSSR 208 : 302-331.

Zaklinskaja, E.D. 1978. Floren der Oberlareide und des Fruhen Palaeogen (nach palynologischen Angab-
em). In: Palaozoische and Mesozoische Floren Eurasiens und die Phytogeographie dieser Zeit.
VEB Gustav Fischer Verlag, Jena. pp. 195-217.



