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Diapiric structures can be seen in the evaporites of the
Palmahim graben. The Carmel block extends westward over the
continental shelf and beyond. It is bounded on the south by
a thrust fault. The Qishon graben also continues offshore,
and north of it a large fold plunges to the west north of Akko.
Miocene volcanics have been found in boreholes and their
distribution is clearly outlined by a magnetic data. From the
magnetic data beyond the shelf it also appears that the conti-
nental shelf syncline is only a part of a broader regional
structure of a similar nature. The magnetic anomalies some
80 km west of the coast indicate uplifted basement blocks
trending parallel to the shelf syncline. These anomalies con-
tinue northeast, forming a junction with the extension of the
Carmel block.



PRESIDENTIAL ADDRESS:

THE STRUCTURE OF THE CONTINENTAL SHELF OF ISRAEL

(1

Avihu Ginzburg

In recent years a series of geophysical (gravimetric,
magnetometric and seismic) surveys were conducted over the
continental shelf of Israel. Following these surveys six test
wells were drilled. The geophysical and geological data obtained
are the basis of a structural evaluation of the shelf area.

In general, ﬁhe shelf between Gaza and Haifa is a large
syncline, trending sub-parallél to the Israel shoreline. It
narrows northward and ends in the north against the Carmel block.
The syncline is flanked by two major anticlinal trends - that of
Helez in the east and a similar anticlinal trend at the edge of
the shelf in the west. The folding movements which formed these
trends are old, and all formations from the Lower Cretaceous to
Miocene thin out against the east flank of the western structure.
There are secondary anticlinal trends within the syncline which
were caused by younger folding movements.

The main faults trend parallel to the synclinal axis.
Several step faults are located on the west flank of the Helez
structure, a major fault running along the present day shoreline.
The east flank of the main offshore structure is also faulted so
that the center of the syncline is a graben. The movement of the
main faults began in Lower Cretaceous times and was rejuvenated
by later phases. Young secondary faults are also present, causing
features like the Palmahim graben.

The Miocene erosional pattern is clearly delineated and the

Pliocene transgression which followed it can be clearly seen.

1) Tel Aviv University, Ramat Aviv.



6) 15 - 13m Beit Hananya; Haifa. Middle Tyrrhenian (T2)

7) 6 - Sm Haifa; Bat Galim. Late Tyrrhenian (T3)

(correlative to the middle kurkar ridge,
at Tantura and 'Atlit).

8) 3 - 2m Haifa; Bat Galim; Zamir Beach. Flandrian
(correlative to present-day coastal ridge).
9) (-4) - (-5)m A submerged Historical coastline,
Hellenist-Roman period.

10) Om Present-day coastline.

Between the phases of high sea level there were phases of
regression, represented by continental hamra loams, dunes, marsh
clays and conglomerates. In some hamra horizons, and especially
that of the Miadle Tyrrhenian kurkar ridge exposed near the
Tel Aviv - Haifa highway, Mousterian to Upper Paleolithic flint
tools and flakes were found. Some open-ailr sites were also
found (e.g. Zikhron Ya'akov). Later-date artifacts (Neolith-
Mesolithic) were found scattered atop the ridges (girbet Qaras
Hahoterim, etc.).

Although the Mt., Carmel area presents no clear field
relations between the Pleistocene deposits or landscape features
and Prehistoric material, such as cave deposits, it is not
impossible to attempt a correlation between the geological and

Prehistoric findings.



PLEISTOCENE SHORELINES IN THE MOUNT CARMEL REGION

(1

Haim Michelson

A special feature of the western slopes of Mount Carmel,
and the adjoinign Coastal Plain, is the preservation of distinct
Pleistocene terraces and shorelines, some of which can be con-
nected with subsurface marine sediments.

01d shorelines or terraces are recognized by the presence
of surf conglomerate, calcareous sandstone (kurkar) of a marine
or littoral facies, abrasional flats, and nickpoints in stream
profiles. In some cases correlation can be established between
terraces and subsurface sediments to the west.

By applying such criteria it could be established that the
shoreline found at the highest elevation and farthest west, is
also the oldest. The shorelines become progressively lower and
younger as the present-day shoreline is approached. The three
kurkar ridges that run parallel to today's coast are fossil
Pleistocene shoreline dunes.

The age determination is partly based on the presence of

the benthonic foraminiferid Marginopora, which may be found in

calcareous sandstone up to 45 m above M.S.L. This form represents
in Israel the relatively warm Tyrrhenian stage.

The following terraces were found on the western slopes of
Mt. Carmel:

1) 125 - 120m Zikhron Ya'akov. Calabrian ?
2) 105 - 100m Ma'ayan Tsevi; Zikhron
Ya'akov; Stella Maris., Sicilian
3) 80 m Stella Maris; Haifa.
4) 60 - 55m St. Lucas; Wadi Misliye. Milazzian
5) 45 - 35m Binyamina - 'Ein Hod. Early Tyrrhenian (T1)

1) Tahal, Tel Aviv.



graben and Red Sea were formed 22-20 m.y. ago, as dated by the

Globigerinoides datum (22.5 m.y.) of their first sedimentary

fill., This was most likely accompanied by volcanism in Egypt,
Sinai and the Suez graben itself. Renewed activity of the
structural hinge line along the Coastal Plain of Israel
(dated by the subsequent appearance of the Orbulina datum -
16 m.y.) may have been followed by extrusion of the National
Park Volcanics and the Lower Basalt of northern Israel.
A new phase of volcanic activity commenced in the Pliocene,
approximately 4 million years ago. This was connected with
the tectonic movements along the Jordan Graben. This renewed
volcanism was geochemically different, with respect to the
above mentioned trace elements, in Galilee and in the Golan.
The uniform alkali and basic nature of the Miocene
National Park and Lower Basalt leads us to propose that these
magmas were derived by intermittent partial melting of the
Upper Mantle. The Upper Mantle source is indicated in the
volcanic products by a plutonic-metamorphic series, represented

by ultramafic and mafic xenoliths.



GEOCHEMISTRY OF THE MIOCENE VOLCANISM OF THE ISRAEL
COASTAL PLAIN, NORTH SINAI AND EGYPT:
STRATIGRAPHIC AND TECTONIC SIGNIFICANCE

(1

Isaac B. Brenner and Gdalishu Gvirtzman

- The geochemistry of Neogene and Quaternary basalts of
northern Israel shows that they can be discriminated on the
basis of Sr, Ba, Cr, Zr and Ni contents. The Miocene
National Park Volcanics of the Coastal Plain of Israel and the
Oligo-Miocene basalts of Egypt show greatest affinity with the
Lower Basalt of northern Israel when comparing these parameters.

The biozonal ranges of planktonic foraminifera encountered
above, below and intercalated in the National Park sequence, and
whose age was determined by absolute radiometric dating else-
where, suggests that the volcanics were intruded no later than
8 million, but not earlier than 15 million years ago. The
average K/Ar age of the Lower Basalt in northern Israel
(5 datings) is 14 million years (range of 12.5 + 0.5 to
15.8 + 0.6 my). '

There is a strong geochemical resemblance between the Sr
and Ba contents of the "Oligo-Miocene" basalts of Egypt and
those of the National Park Volcanics and the Lower Basalt of
northern Israel. The Miocene volcanics of northern Sinai
(K/Ar ages of 20.2 + 0.6 and 21,6 + 0.9 at Jebel Iktafa &and
Themed respectively) are also assigned to the "Oligo-Miocene"
volcanic phase of Egypt.

Thus, the time between 22 million to 8 million years ago
(which covers most of the Miocene, 22.5 to 5 m.y. ago) was a
period of notable volcanic activity. At the same time, impor-

tant tectonic events occurred in these same regions. The Suez

1) The Geological Survey of Israel, Jerusalem.



Mavqi'im Formation were deposited, forming the prominent

seismic "M" reflector that is encountered throughout most

of the Mediterranean basins. Connection with the Atlantic

Ocean was restored in the Early Pliocene. Sea levels rose
quickly throughout the Mediterranean and submerged the entire
offshore depression, advancing up the canyons as high as the
platean level. During this Pliocene transgression, coralline
and algal reefs developed along the shallow margins, to be
followed by marls of the Yafo Formation which filled the
pre—existing relief completely. The high rates of sedimentation
were partly due to a considerable contribution of sediments

from the Nile, supplied by longshore currents. A slight regres-
sion is marked by the Beit Nir Conglomerate. A Late Pliocene
transgression deposited calcareous sandstones of the Pleshet
Formation, followed by the Ahuzam Conglomerate deposited by

the regressing sea in the Early Pleistocene.

Throughout the Pleistocene, marine calcareous sandstones
accompanied transgressions, and continental calcareous sand-
stones followed regressions. Today's nearshore shelf is covered
by marine sands, while in the deeper parts marls of the Yafo

Formation continue to be deposited.



THE COASTAL PLAIN AND CONTINENTAL SHELF OF ISRAEL
DURING THE NEOGENE

(1

Gdaliahu Gvirtzman

The area of today's Coastal Plain and continental shelf
of Israel was, until the EBarly Miocene, part of a slightly
folded platform that reached far to the east. Only the western
part of this platform was covered by a shallow sea. Early
Miocene times saw renewed faulting along a pre-existing longitu-
dinal hinge line, parallel to today's shore. The platform to
the east was elevated some 1,500 m above the then-existing sea
level. The area of today's western Coastal Plain and offshore
shelf became a depression, partly submerged, partly forming a
Coastal Plain at the foot of the longitudinal fault escarpment.
The latter was breached by numerous deep canyons, scoured by
rivers that drained the elevated plateau and flowed seaward
across the Coastal Plain. Slight subsidence during the Middle
Miocene brought the sea up against the escarpment, from where
it penetrated inland through the canyons in the form of elongate
embayments. On this drowned coastal plain and canyon system
the marls of the Ziqim Formation were deposited. A slight uplift
caused emergence and the incision of an erosion system into the
Ziqim Formation, soon followed by another Middle Miocene subsidence
and transgression, which left several coral reefs on the Zigim
marls of the Coastal Plain. During the Late Miocene, under arid
climatic conditions, the Gibraltar seaways between the Mediter-
ranean and the Atlantic Ocean became closed and the entire area
dried up almost completely. Coastal sabkhas followed the retreating

shorelines, and anhydrite, rock salt and fluvial sediments of the

1) 0il Division, Geological Survey of Israel, Jerusalem.



. by the high rate of clastic sedimentation which would dilute
normal bioskeletal sedimentation. Average rate of sedimen-
tation for the whole Talmei Yaffe sequence, as measured for
the Item locality, is estimated to be about 20 cm per 1000 y
(comparable to only 2 cm per 1000 y at the Bravo locality).
This is quite a high figure, estimated to exist today in the
Mediterraneaﬁ'only on the continental rises or at the distal
end of the Nile Cone.

It is suggested that the tectonic hinge line is the main
factor responsible for the initial form of the basin at the
continental margin. Carbonate material of biogenic or bio-
chemical origin, formed and accumulated on the epicontinental
platform of the mainland, was brought by shallow-sea (tidal?)
currents to the shelf and then spilled onto the continental
slope. Apparently, such a regime of relatively weak currents
operated throughout the period, transporting and size-sorting
the fine fraction of the accumulating clastics.

It is speculated that most of the clastic material (i.e.
the fine fraction) was frontally spilled over the edge whereas
the coarser material was transported mainly by stronger currents
via channels. Turbidity currents probably did occur from time
to time, but the favoured concept is that bottom currents,
(contour currents ?) which are commonly a part of oceanic
current patterns,were the final dynamic factor in determining

the shape and fabrics of these deposits.



(about 25 km west of the zero line) the sequence is a mere
350 m thick, and it consists for the greater part of pelagic
calcareous shales. North and south extents of the formation
and facies changes are still unclear.

The bulk of the Talmei Yaffe Formation (in the 50 x 1 5 km
segment between Herzliya and Haifa it is estimated at 1000 km3,a huge
mass compared to other rock units in this area), is built almost
solely of detrital calcareous material. Detrital carbonates form
about 4/5 of the volume whereas the rest is made of clay minerals,
chert and siliceous skeletons(radiolaria and sponge spicules).
Detrital quartz is very rare. Grain sizes range from calcirudite
to calcilutite. Calcilutites appear to form the greater part
of the formation, but since diagenetic textures often obscure
the original grain size fabric it may be safely assumed that
calcarenites were much more common in the original deposit. The
quite rare rudite layers, which range in thickness from a few cm
to several meters, occur mainly at the base of the formation.

Sedimentary structures are very common, indicating strong
currents well below wave base. Parallel lamination, cross-and
parallel lamination and cross lamination are frequently observed.
Scour-and-fill structures (actually minute flute casts), crumpled
laminae, load casts and slump structures are common. Large
channels (10-20 m wide) are observed in the north Carmel exposures.
Erosional surfaces accompanied by bioturbation phenomena and small
glided lumps of calcarenites (lithoclasts), together with occasional
shale bebbles and mud balls, strengthen the evidence for a regime
of rapid transport, where simultaneous erosion and sedimentation
prevail at close quarters.

Fauna is relatively uncommon. Although the deposits are by
no means sterile, the absence of a truly pelagic biofacies remains
puzzling. It can be explained by poor life conditions, due to

turbid water or volcanic activity,or both. It can also be explained



THE TALMEI YAFFE FORMATION (ALBIAN-TURONIAN):
AN ACCUMULATION OF DETRITAL-CARBONATIC
MATERIAL AT THE CONTINENTAL MARGIN

(1 (2

Amos Bein and Yehezkeel Weiler

The Talmei Yaffe Formation, first defined in o0il drillings
in the vicinity of the Helez oil field and later correlated
with parts of the Khureibe and Juneidiye chalks of Mount
Carmel and the Deir Hana Formation of NW Galilee, streches
along the Coastal Plain and off the shores of Israel. The
Talmei Yaffe Formation overlies the Gevar'am Formation
(Neocomian—Aptian) and is overlain by chalks and shales of
the Shephela Group (Senonian) and the Sagiye Group (Neogene).
The lower boundary is unconformable, most probably trans-
gressive (some coarse submarine conglomerates were found at
its base in some boreholes). The upper part of the formation
is truncated in places, forming an erosional surface on which the
overlying sediments are deposited. The formation thins east-
ward, where it interdigitates with the limestones of the Judea
Group. It appears that toward the west the Talmei Yaffe
Formation digitates into a shaly-calcareous facies, of calci-
lutites rich in pelagic fauna, but much reduced in thickness.
These stratigraphic relationships are well demonstrated in
three of the offshore drillings: in the Item drillhole (about
6 km west of the zero thickness line) the column, about 3000 m
thick, consists almost exclusively of clastic carbonatesj in the
Delta drillhole (about 18 km west of the zero line) the thickness
is about 850 m, one third of which already displays the shaly-

calcareous facies; in the remotest site, the Bravo drillhole

1) 0il Division, Geological Survey of Israel, Jerusalem.

2) The Hebrew University, Jerusalem.



Leaching effects are found mainly in the carbonates of
the coarser fractions, because in the intermittent wet-dry
climate of Israel some secondary carbonate is precipitated
(and added by dust), mainly in the finer fractions. Carbonate
decreases by less than 1% per km of transport.

The accumulation of sheet sand,blown inland at topogra-
phically suitable positions, should be distinguished from the
formation of regressional eolianite ridges. The degree to
which the shifting dunes are adjusted to the aerodynamic
environment may be used to distinguish between the two modes
of accumulation in stratigraphic sections, and thus aid in
the interpretation of the Quaternary history of the Israel

Coastal Plain.



CHANGES ACCOMPANYING THE TRANSITION OF BEACH SAND
INTO DUNE SAND IN THE COASTAL PLAIN

D. H. Yaalon and N. Adan (1

Sands were examined in samples from two traverses normal
to the Mediterranean coast at Caesarea and Rishon LeZion, from
the near—shore sea bottom to the landward edge of the shifting
dune belt, 6 km eastward. The sands were analyzed for grain-
size characteristics, carbonate and magnetite content, and
surface mcrphology of the quartz grains (by SEM).

The coastal sands of the beaches and dunes in Israel are
trimodal, with a large ( > 90%), well sorted population of
quartz (modal diameter 1BQ}a), a somewhat coarser, variable
and poorly sorted carbonate population, and & small (=T 3%),
finer grained population of magnetite (and associated heavy
minerals) with a modal diameter of ~~ 10%}& .

The mean size and sorting of the sands does not change
significantly when blown inland over a distance of several
kilometers. The dune sand remains slightly negatively skewed
(=0.15) as long as the carbonates are present; i.e. inheritance
is an important factor in determining the skewness of the grain
size distribution of sands.

Changes accompanying the transition from the hydrodynamic
environment of the beach to the eolian environment of the dunes
are evident in the adjustment of the magnetite size distribution.
Its modal size shifts gradually from the fines (6428?}5) to the
88-125 jﬂ fraction.,

The effect of eolian transportation and of subaerial
weathering is well demonstrated by the surface morphology of quartz
grains, which show eolian transport features progressively

superimposed on features formed in the littoral environment.

1) Department of Geology, The Hebrew University, Jerusalem.



The relative abundance of banks along the north coast may be due to the
reduced clastic sedimentation as compared with the southern coast, where more
rapid rates of burial prevents the development of biogenic banks.

Similar bank-like structures in the Western Mediterranean have been
described by various French authors and are known by the local name "Coralligene',

The biogenic banks are an important source of calcareous bioclastic
sediments, Their study would provide more insight into the mixed sandy-bioclastic

sedimentation during the Pliocene - Quaternary in the Coastal Plain,



CALCAREOUS BIOGENIC BANKS ON THE MEDITERRANEAN CONTINENTAL SHELF OF ISRAEL

Binyamin Buchbinder(1, Yaacov Nir(2 and Nathan Bakler(?

Biogenic banks are distributed along the Mediterranean shelf of Israel
and are quite abundant in Haifa Bay and along the Galilee coast, between 10
and 55 meters depth., These organic structures usually develop on submerged

kurkar (carbonate-cemented sandstone) ridges which underwent abrasion and

~

levelling during the post-Wirm transgression. The banks consistmainly of
coralline algae and bryozoan encrustations, but biota such as ahermatypic
corals, vermetid gastropods, polychaete tubes and barnacles are also present,
In turn, banks form substrate for other organisms and plants such as the green

alga Halimeda tuna, articulated coralline algae, and various benthonic

foraminifera,

Two types of bank facies are found: 1) hard crusts growing atop submerged
kurkar outcrops. 2) Encrustations on pebbles or shells, and free or partly free
nodular crusts,

Opposite Nahariya, banks of the first facies were found at 10~15 m, on
relatively shallow kurkar ridges. The second facies was found at 30 m,
accumulating in the form of unattached crusts (at least 2 m thick in one core
sample ),

Off Shavei Zion, banks occur 1-2 km offshore, at 10-20 m, Crusts were
found on Phoenician clay figurines from the fifth century B.®., dredged from
10-15 m depth.,

In Haifa Bay the banks are found on two submerged kurkar ridges: at
12-20 m on a ridge, about 4 km offshore, and at 10 m some 2,3 km offshore on a
ridge that continues south from the Acre promontory. Similar but smaller banks
were found off Natanya and Khan Yunis,

1) 0il Division, Geological Survey of Israel, Jerusalem.
2) Marine Geology Division, Geological Survey of Israel,



even higher figures (50-80 cm/ 1,000 years). Quantitative
estimation of the rate, based upon the amount of sediment
contributed annually by the Nile and the size of the distri-
bution area)indicated a figure of 100 cm/ 1,000 years on the
average for the entire area influenced by the Nile.

This appears to be one of the highest rates of sedimen-
tation found today in the world ocean. However)further study
of the entire Nile Cone and more age determinations are needed
to gain a better understanding of the Nile lutite distribution

in this part of the Levantine Basin.



White Nile sediment, itself a small quantity, is deposited in
the Sudd sﬁamps of southern Sudan).

The sediment, after entering the Mediterranean, is trans-
ported either by the longshore currents (the coarse fraction),
or as a suspension, (the fine fraction), mostly northwards
and eastwards through the east Mediterranean counterclockwise
current. Westward distribution of the Nile-derived sediments
is very restricted, its total amount quickly decreasing towards
Alexandria and westwards. The Damietta probably provides the
major portion of the sediments (as it provides 2/3 of the water),
with the Sinai and Israel offshore regions getting a large share.

After the harnessing of the Nile by the Aswan dams, and
especially sincée 1964 when the High Dam was erected, most of the
Nile sediment has béen deposited in Lake Nasser, causing the
load reaching Cairo and the Delta to decrease enormously.

The mineralogy of theé submarine Nile Delta (the Nile Cone)
resembles that of the sediments and soils in the Ethiopian
Highlands, both having quite similar heavy mineral and clay
mineral suites. Montmorillonite is the major clay mineral and
illite and kaolinite areasecondary.

The Nile lutite has a typical appearance and is characterized
by its grey-black colour. This sediment is easy to distinguish
from other sediments deposited in the Levantine Basin, which have
mostly a brown-red colour and different clay and heavy mineral
assemblages. The area of distribution of Nile lutite was deter-
mined through coring and other sedimentary investigations. This
area has a triangular shape with approximate apexes in Alexandria,
El 'Arish and Lataqiya, and encompasses some 160,000 km2.

The rate of deposition for the Nile Cone and adjacent areas
where Nile lutite is deposited is very high. A micropaleontological
study of four cores from offshore Central Israel (Reiss et al. 1971)
showed rates of 8-25 cm/ 1,000 years for unconsolidated sediment,

14C datings of cores from the central and northern parts showed



THE CONTRIBUTION OF THE NILE RIVER TO THE
RECENT MEDITERRANEAN SHELF AND SLOPE SEDIMENTS OF ISRAEL

(1

Yaacov Nir

The Nile, one of the longest rivers in the world, supplies
most of the sediments to the eastern part of the Levantine Basin.
It has two main tributaries: the White Nile, originating in the
Lake Plateau of Central Africa, and the Blue Nile, which origi-
nates in the Ethiopian Highlands. The two join at Khartoum,
about 3,000 km from the sea.

The total quantity of water discharged yearly to the
Mediterranean by the Nile is about 75 billion m3 (average over
the last 88 years). Two thirds of this volume enter the
Mediterranean via the eastern, Damietta mouth, while the rest
passes via the Rosetta mouth. These waters comebmostly from
the highly variable Blue Nile which, during flood time, may
provide 60 times as much water as during low discharge, and up
to 300-400 times as much during freshets. The White Nile on the
other hand, is much more steady, discharging during flood 3 times
the amount of low season and only up to 5-6 times as much during
freshets.

For years, students of the Nile have accepted a yearly figure
of 57 million tons as the amount of sediment carried yearly to the
Mediterranean, and all sedimentary calculations and quantitative
conclusions were based upon this figure. More recently, however,
new and more reliable figures were given, indicating a suspended
load as high as 120 million tons per year. This sediment arrives
mostly during the flood period of the Blue Nile while the White

Nile supplies only a very small amount of sediment (most of the

1) Marine Geology Division, Geological Survey of Israel, Jerusalem.
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THE PHYSICAL OCEANOGRAPHY OF THE BLACK SEA
AND THE MEDITERRANEAN SEA

Peter K. Weyl (1

The oceanography of the Mediterranean and the Black Sea
is primarily controlled by their water budgets. The Black
Sea has an input of fresh water that exceeds the water loss
by evaporation. As a result, there is an outflow of less
saline surface water and an inflow of saline water from the
Mediterranean. This type of circulation leads to high fertility,
since the outflowing nutrient-depleted surface waters are
replaced by nutrient-enriched deeper waters. In the Mediterranean
on the other hand, there is an excess of evaporation, resulting
in an inflow of Atlantic surface water and an outflow of more
saline deep water. Consequently, nutrient levels in the

Mediterranean are low, resulting in poor fisheries.

1) Professor of Oceanography,
State University of New York, Stony Brook,

Visiting Professor, The Hebrew University, Jerusalem.
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very shallow depth. This may indicate that the Miocene section thickens from
a few tens of meters in Gaza 1 to maybe several hundreds of meters in the
Rafah area, Such a thick Miocene section, so profitable in the Suez Graben,
is a target of first order.

Further exploration here means a more extensive seismic survey

and stratigraphic drilling which will evaluate the Miocene's properties.
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However, this sand could also be part of a longshore current deposit,
stretching toward E1 Arish, These two assumptions will have to be tested
by the drill. One in the center of the Afiq channel in order to find the Gaza 1
sand in a higher structural position, if it is a channel deposit. The second
will be leéateéd south of Gaza 1 along the shore line, to test the longshore
current hypothesis. A third well will be drilled in the center of the channel,
close to the sea shore, in order to find some more sands wedging out to the

west,

2) Location of depositional hing2 line. Velocity analysis along
line JET shows that south of station S. P. 415 the velocities between the Neogene
and the Jt_lrassic increase by several hundred m/s. ‘Velocities in the younger
formations tend to decrease. Apparently the seismic line crosses a litho-
facial boundary here, with marls of the Talmei Yaffe Formation merging
laterally into Lower Cretaceous~-Cenomanian dolomites and limestones.

Such a contiguity is significant as to oil prospects. It will be probed by Gaza-

south,

'3)'T he Kissufim structure. A structure was delineated near Khan
Yuhis, calléd the Kissufim structure. It is the most western structure in

the southern Coastal Plain and is close to the hinge line, The structure dips
north, west and south and is terminated in the east by 4 fault with a throw of
about 200 m. The closed area is about 25 sq. km, It axis runs NE-SW
parallel to the Helez-Be'eri structures., Structuraly it is lower than the
location of the Nirim boreholes, but according to the seismic interpretation
these boreholes are not on structure but on the plunge of the Be'eri structure.

This structure is now being tested by the drill.

4) Thickening of the Miocene section. A rapid rise of the Upper
Miocene reflecting horizon (originally called Horizon A) toward the south can
be detected on line JET, starting from S.P.394. On S. P, 370 of the same line

it is almost impossible to follow the horizon because, if it all present, it is at
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OIL PROSPECTS IN THE SOUTHERN COASTAL PLAIN

(1

Haim Schulman

Oil exploration in the southern Coastal Plain began in 1956, with
a gravity survey which was completed in 1967. This survey provided the
background for a reconnaissance seismic survey that included 157 km of
shooting line, with lines roughly 8 km apart. The two main lines are JET,
which runs along the coast, and the parallel line JEL, 8 km to the east.
These two lines are connected by several cross lines in a generally south-
east -northwesterly direction. These lines, besides forming the seismic
network, were intended to tie in the existing wells. This made geological
interpretation reliable, and on the base of these first results a more
detailed seismic survey was carried out in 1971/72 with 93 km of lines.
These lines were shot in areas of special interest, or where additional
structural information was needed.

The seismic surveys brought to light four significant features:

1) The delta of the subsurface Afiq channel in the Gaza area,

possibly containing porous clastic strata.

2) The approximate delineation of the coastal hinge line.

3) The Kissufim structure, near Khan Yunis.

4) The thickening of the Miocene section in the southern part of

the southern Coastal Plain.

1) The Gaza Delta. On the basis of seismic interpretation it was
assumed that sands and conglomerates might be found in this deltaic
environment, and indeed about 17 m of porous Miocene sand were found

in Gaza 1.

1) "Lapidoth'" Israel Oil Prospectors Corp. Ltd., Tel Aviv.
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The correlation between various stratigraphic boundaries

and seismic reflectors (by seismic velocity analysis) as obtained from

seismic profiles traversing the hinge line, also point to stratigraphic
and structural changes in the hinge line., Prominent seismic
reflections are obtained from: top Zohar Formation, top Jurassic
unconformity surface, top Telamim Formation (electric marker LC 3),
top Yagur Formation (electric marker C 4) and top Judea Group.

In the western trough reflections are obtained from: top Jurassic
unconformity surface, top Gevar'am Formation, top Shephela Group
(or base Saqiye Group), and a strong reflection from the Mavqi'im
Anhydrite. Some deeper reflectors are not yet identified.

Not every seismic record displays all the reflectors mentioned

-~ above. Those which are present can be recognized on both sides of

the hinge line but they are not distinctive along the hinge line itself.
As a result there is a belt, about 2 km wide, of discontinuity between:
reflections. At some locations normal faults occur in this belt,
apparently these are part of a developed fault system as is indicated

by borehole data and other geophysical sources.
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THE HINGE LINE ALONG THE COASTAL PLAIN AND ITS
EXPRESSION ON SEISMIC RECORDS

2
Zadok Bino(l, Amos Bein(z, Binyamin Buchbinder( s

Leslie L. Greenfield(l, Gdaliahu Gvirtzman(2 and Alexander Klang

A structural and depositional hinge line exists in the subsurface of
the Coastal Plain, approximately parallel to the present sea shore.
Stratigraphic and facial changes have taken place along the line at least
since Jurassic times up to the Pliocene. During Jurassic times, shallow
platform carbonates, east of the hinge line, passed lateraly into continental
slope sediments in the west. This facies transition continued to exist during
Cretaceous times: the sandy Helez Formation and the sandy-calcareous
Telamim Formation were deposited on the platform to the east while in the
western trough, sediments of the shaly Gevar'am Formation accumulated
in an open and relatively deep sea environment. During Albian to Turonian
times, shallow-shelf dolomites and limestones were again deposited on
the platform to the east, while on the western slope and trough the marly
Talmei Yaffe Formation was deposited. No tectonic activity took place
along the hinge line during Senonian to Oligocene times and therefore similar
sedimentation occurred on both sides of the hinge line., During Miocene and
Pliocene times the hinge line was active again. The platform to the east was
often emergent while open sea sediments accumulated in the western trough.
Magneto-telluric soundings indicate a deep-seated fault system along the hinge
line which displaces the basement 4-6 km. The facial changes across the line

are expressed also in the magento-telluric profiles. Detailed mapping of the

various horizons along the hinge line belt may be important for oil exploration,

since it provides good conditions for stratigraphic and structural traps.

1) Institute for Petroleum Research and Geophysics, Holon.

2) Oil Division, Geological Survey of Israel, Jerusalem.

1
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The Belco-Sonol Group started to reprocess some of its seismic
data using the new techniques during the second half of 1972 on an experi-
mental basis. The results were so encouraging that it was decided to
reprocess some 415 kilometers of seismic data in the central and northern
parts of the continental shelf during 1973.

This could result in the location of favorable reservoir rocks and
potential accumulations so far not detected because of lack of adequate
velocity information.

In addition the Group contemplates to survey some 120 kilometers
in selected areas along the coast where, because of shallow depth, previously
used survey vessels could not work. This will enable us to tie the offshore
data with the onshore seismic data, and evaluate prospects in the 2-4 km

wide strip of unknown territory.
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OIL EXPLORATION ON THE CONTINENTAL SHELF OF ISRAEL
BY THE BELCO-SONOL GROUP

Shim'on Cohen 1

From 1967 the Belco Sonol Group has been actlvely explormg the

. continental shelf of Israel, The group consmts of the following bodies:

1) Belpetco Israel Ltd. - Sonol Israel Ltd. . 60.00%
' 2) Oil Exploration (Investment) Ltd. 17.14%
'3) Equitex Petroleum Corporation 10.00%

4) McClure Oil Company . 6, 43%
*.5) Paz Oil Company Ltd. S 3.86%
,6) Delek Israel Fuel Corporatlon Ltd 2.57%

Durmg the years 1967 and 1968 a total of 3, 700 km of line were

.surveyed in two marme geophysical surveys, covering the area from Rafah

fl_tin the. south to Naharlya in the north. Three surveys were made at the same

time: seismic, grav1metrlc and magnetometric. On the basis of the results,
the Belco-Sonol Group dec1ded to drill on six locations. The first well was
spudded in J anuary 1970. In order to improve the subsurfaee information
another seisntic sufvey was carried out durmg the' spring of 1970, covering
some 1, 3.00 kitometers. B |

Ttie_ six wells drilled by April 1971 were all dry holes, and further
drilling programs were suspesnded indefinitely.

Reviews of all geophysical and geological information were carried

-out 'dmfing 1971 and the beginning of 1972 but no additional drillable locations

could be detértnined with available means.

However, new developments in the processing technique of seismic data,

resulting from the concentrated exploration of the North Sea, now enable an
increasing number of procevssing centres to improve the older seismic data.
Of these especially the continuous velocity analysis has contributed to the

mapping of areas with rapid lateral changes of lithology.

1) Belpetco Israel Ltd., Haifa,



form fdavorable contacts with source beds of the Ziqim and Yafo formations
or with older rocks on which they grow from unconformable contacts.
Prospecting for the Miocene clastics and carbonates meets with some
difficulties since no adequate method has been developed for recognizing
the subsurface signal of such porous bodies.

Prospects are recommended in the following order of priority:
1) Helez Formation; 2) Brur Calcarenite and Nir 'Am Reef; 3) Lower to
Middle Jurassic dolomite and oolitic limestone; 4) Miocene Reefs;
5) Miocene fluvial clastics; 6) Turonian (?) bioclastic limestone;
7) Sand bodies in the Gevar'am Formation; 8) Deeper wells, over 4 kms,
on the platform for prospecting the lowermost Jurassic and even the

Triassic.



Helez sands that were deposited there. Thus, a broad belt of contact was
created between source rock and reservoir rock, facilitating more efficient
hydrocarbon transfer, The hydrocarbons were eventually trapped in by the
later rise of the Helez anticline in the west, giving the westward-pinching
reservoir an eastward dip. This prevehted eestward migration of hydro=' -
carbons toward the: platform, where the cappmg shales are missing.

Based on the Helez Field model, potential locations for further
findings in the Upper Jurassic and Helez sands should answer the following
requirements: proximity to t.he hinge l‘ihe; eastward dips:; close contact
between the source and reservoir rocks.

The s;an-cll‘hodies within the Gevar's.rn Formation and the Turonian(?)
bloclastm llmestone in contact with the Talme1 Yaffe Formation are
potential reserv01rs although all cases h1therto tested proved negative.

The porous limestones and dolomites of the Lower Cretaceous and
the Judea Group which were deposited on the platform, are potential
reservoir rocks and probably contained hydrocarbons in the past - they
form good contacts with the Talmei Yaffe and the 'Ein Zeitim formations which

are rich‘ﬂ in organic carbon and traces of gaseous hydrocarbons. However,
largeéscale flushing of these platform reservoirs took place during Miocene
and later emeréences,

In the basin, however, the Miocene rivers brought large amounts of
clastics which were deposited as submarine deltas on the continental slope,
where they eventually came into close contact with potential source beds
such as the Beit Guvrin and Zigim formations or even the Talmei Yaffe
Formation. These deposits are expected west of the step-faulted belt, below
the present-day shelf or slope. Another potential reservoir are the patches
of coral-algal reefs and other bioclastic carbonates, of Late Miocene age, which
appear to be scattered below the Mavqi'im Formation and in the Yafo Formation

both in the basin and on the western slope of the platform. These porous reefs
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Potential source rocks on the platform area include: The Kidod Formation,
of Callovian to Oxfordian age; black marine shales forming tongues in the
Lower Cretaceous Gevar'am Formation to the west, and interbedded with

the I_{_eleg sands in the east; the 'Ein Zeitim Formation, of Campanian age.

Potential reservoir rocks in the basin area include: Sand bodies within

the Lower Cretaceous Gevar'am Formation; bioclastic limestone of
Turonian (?) age overlying the Talmei Yaffe Formation; fluvial sandstones
and conglomerates along old river beds in the tops of the Beit Guvrin,
Ziqim and Mavqi'im formations, of Miocene age; Coral-algal reefs at

the base of the Mavqi'im and Yafo formations, of Late Miocene to Pliocene

age.

Potential source rocks in the basin area include: The Lower Cretaceous
Gevar'am Formation (source rock of the Helez-Kokhav fields); the Talmei-
Yaffe Formation, of Albian to Turonian age; the Campanian 'Ein Zeitim
Formation; the Upper Eocene to Lower Miocene Beit Guvrin Formation;
the Miocene Ziqim Formation and the Pliocene Yafo Formation.

The oil potential of the Lower to Middle Jurassic rocks is not
evaluated because of the scarcity of available data. If they had any oil-
bearing traps, these would have been mostly flushed during the Late Jurassic-
Cretaceous uplift. However, the migration of Jurassic oil could well be the
result of later, post-erosional overburdening, causing migration of hydro-
carbons from both the Kidod shales in the east and the Gevar'am Shales

in the west into the Brur Calcarenite and the Nir 'Am Reef.

Productive reservoir rocks are formed in the Helez area, where favor-
able stratigraphic conditions are improved by structural development. Here
a westward flowing Early Cretaceous river cut a canyon-like valley into the
platform edge. A subsequent transgression filled the valley with basinal

Gevar'am Shales up to platform level, where they merged with the porous
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OIL PROSPECTS OF THE COASTAL PLAIN AND THE
CONTINENTAL SHELF OF ISRAEL

a

Gdaliahu Gvirtzman, Amos Bein and Binyamin Buchbinder

Two types of depositional environments are recognized in all the
sedimentary formations of the Coastal Plain: A shallow-shelf, platform
environment in the east, and an open-sea, off-shelf and continental slope
environment in the west. The platform sediments have reservoir rock
characteristics, the basinal sediments have a source rock nature. The
two provinces are separated by a depositional and structural hinge line,
which c,oincidés with a system of gravity step faults that were active since
the Jurassic to the Turonian., In Senonian to Oligocene times the line was
not active, and uniform sediments were deposited on both sides. The line
became active again during Miocene times.

The platform to the east was uplifted and eroded several times during
the geological history of the area, The main movements occurred between
the Jurassic and Early Cretaceous and during the Early Miocene, when the
platform suffered severe erosion. Deep wells (down to 4 km depth) never
penetrated sediment older than Jurassic, neither on the platform nor in the

basin.

Potential reservoir rocks in the platform area include: Dolomites and oolitic
limestones of Lower to Middle Jurassic, the Brur Calcarenite and Nir 'Am
Reef, of Upper Bathonian to Upper Oxfordian age, sandstones and dolomites
of the Helez Formation, of Early Cretaceous age (these are the productive

reservoir rocks of the Helez-Kokhav fields).

1) Oil Division, Geological Survey of Israel, Jerusalem.
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THE GEOLOGY OF THE CONTINENTAL MARGIN
OFF THE MEDITERRANEAN COAST OF ISRAEL

D. Neev, G. Almagor, A. Arad, A. Ginzburg, J.K. Hall

A chain of structures extends along the lower part of the continental
slope from Rafah in the south to Mount Carmel in the north. These struc-
tures started to develop intermittently, from Jurassic times or even earlier.
A relatively long break in this process occurred during Miocene to Early
Pliocene times. A rejuvenation of the folding process is noticed since Late
Pliocene. This western ridge was, structurally and morphologically, similar
to the Helez structure until the end of the Oligocene. During the Early
Miocene the region east of the present coast line underwent differential
uplifting and the western ridge, together with the basin east of it, subsided.
A thick column of Neogene to Pleistocene sediments accumulated over both
ridge and basin. During the Late Pleistocene the western half of this unit
was downbuckled and tilted to the west to form the present-day edge of the
shelf. 4

The block of Mount Carmel extends seaward in a north~western
direction, cutting across the buried offshore basin and western ridge. This
block is the western end of a longer structural high which, similar to the
regional northeast-trending folding system, has started to develop also since
Jurassic (or earlier) times. This structural high is characterized by
repeated basic volcanic intrusions and extrusions and probably also by asym-
metric uplifting movement towards the southwest. It appears that the NW-SE
Carmel-Fari'a ridge and the NE-SW regional folding system, which are almost

perpendicular to each other, have developed simultaneously.
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