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I A

GEOPHYSICAL EVIDENCE FOR AN ANCIENT MAJOR RIDGE
IN THE TULKARM-QALQILYA-LOD AREA

Y. Folkman and L.L. Greenfield
The Institute for Petroleum Research and Geophysics, Holon

Recent gravity, magnetic and reflection seismic investigations of the
Coastal Plain of Israel provide significant evidences for the existence of
previously unknown major ridge disharmonically underlying the regionally
westward dipping Judea and Shomeron foothills, in the Tulkarm-Qalgilya-Lod
area.

The gravity map of Central and Northern Israel is characterized by a
major elongate arcuate axis of Bouguer highs extending from Mount Carmel
to Tulkarm-Qalqilya-Lod, and then continuing to the Heletz-Nirim area.

In the Qalqilya area, reduction of the regional gravity field, and the
local effect of the low density sediments of the Sagiye and Hashephels groups,
results in a local anomaly high which can be interpreted in terms of a
basement block or intrusion, reaching a subsea depth of some 4000 m. A

similar causative body can be interpreted also from the well defined aero-

. magnetic anomaly of the Qalgqilya-Tulkarm area.

Seismic investigations of the Coastal Plain reveal two regional signi-
ficant structural/aspectss
a) the westward dip of the Tertiary and known Mesozoic section is widespread,
whereas occurrences of east dip are rare, and b) excluding the angular
top Cretaceous unconformity, the reflectors from the Cretaceous through
Upper Jurassic interval are generally conformable in the area east of the

hinge zone.



(Cont.) (Y. Folkman & L.L. Greenfield)

A single seismic line southeast of Lod, which unfortunately did not

cross the ancient investigated ridge exhibits its eastern flank only.

A group of deep reflections below 2 seconds (estimated depth of 5.2 km)

have an apparent southeast dip, in contrast to the Upper Jurassiclreflectore
which are nearly flat or dip moderately to the northwest.

A similar or even more pronounced discordance of structure between the
Upper Jurassic and deeper probably near "basement" section is postulated
for the Qalqilya area.

In the vicinity of the interpreted ancient ridge there may have been
lithological facies variations favorable for the entrapment of hydrocarbons.
These conditions, associated with possible petroleum source rocks in the
basinal environment west of the hingé zone could have caused the entrapment

of hydrocarbons.



THE TECTONICS OF THE GULF OF SUEZ RIFT

Z. Garfunkel,

Dept. of Geblogy, Hebrew University of Jerusalem.

J. Bartov,

b - Mapping Div., Geological Survey of Israel, Jerusalem.

& _ The Gulf of Suez rift, like the ofhef rifts in the region, is
a Cenozoic structure which slices through the oncé éontinuoﬁs Arabo;
African plate. This region behaved as a platform since tﬁe Precambrian.
The crystalline Precambrian basement is overlain by a platform cover
of Barly Cambrain to Middle or Late Eocene age. Pre-rifting tectonics
manifested itself as lohg wavelength oscillations. Only in the north
does the rift cross the more deformed region of the Syrian Arc which
was active in the Cretaceous and well into the Cenozoic.

There is no indication that structures similar to the present

Suez Rift existed before the Late Eocene (30-40 million years ago).
This was a time of basaltic (with alkaline affinities) magmatism, and

also initial faulting which led to local erosibn and deposition of

3? coarse terrestrial conglomerates. In the Barly Miocene the rift was
already well outlines, and it subsided enough to be inundated by the

Al

i; sea: The Miocene Clysmic Gulf was formed, and unlike the present Gulf

it occupied the entire width of the rift., The structural relief during
this stage amounted perhaps to few hundreds of meters. The basal Miccene
sediments generally lie on Middle Eocene or younger rocks, and are deformed
in essentially the same manner as the underlying .focks° During theaEarly

\

Miocene rather uniform shaly-marly sedimentation took place on the rift
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floor. Only the basal beds are built of coarse clastics. There
is no indication that the rift shoulder in Sinai was uplifted. Con-
ditions changes drastically towards the Middle Miocene (16-15 million
years ago); many faults became inactive, and large divisions of the rift
became individualized. The fault pattern was rearranged. Sediments of
this and younger ages, in contrast with other Miocene sediments, iie
with strong unconformities on ro&ks.of Early Miocene to Barly Cretaceous
"Nubian" sandstones and even oider roéks. Tﬁerefore, it seems that in-
tensified tegtonism and consequent erosion preceded the tectqnic re-~
arrangement. In addition, it was only then that vigorous uplifting of
Sinai block, and its northward filling. began, and only then was its
originalusedimentary cover stripped off. Only since this'time did coarse
clastics accumﬁlate at the foot of the rising block. Concurrently the
sedimentary regime became very diversified: reduced sections which con-
tain a large proportion of organogenic éarbonates, sandstones and locally
conglomerates were deposited on the border structures and rising blocks.
Simultaneously much thicker sections rich in evaporites accumulated in
the strongly subsidiné central depression, Communication with the Medi-.
terranean Sea is recordéd by faunistic relations, lesser development of
evaporites in the qorth, and development of salt only in the southe;n
half of the rift.

The sea left the border structures of Sinai in the Late Miocene
(perhaps 12 million years ago), but after the central depression, and
especia;ly its southern particontinued 10 subside and there; more than
2 km of evaporite bearing sediments accumulated, ; period of tectonic

quiescence probably occurred.
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4In analogj with thé Red Sea the'present rhase of activity began
in the Pliocene. Current activity is recorded by nﬁmerous fault scarps
in alluvium, sporadic seismioity,iand thick Pleistocene sediments under
the Gulf. Activity is virtually confined to the central part of the
rift, and is stroﬁgerbin its southérn half.

The structure of the rift is dominated by normal faults and tilted
blocks, The overall effect was stretching normal to the rift trend,
perhaps amounting to 15-20 km in its southern part, and decreasing
northward, but some left lateral motion could have also occurred. The
Suez rift was formed by stretching attenuation of the crust. However,
the width of the zone of early magmatism and of uplifting, as well as
the size of the rift indicate that this is a erack through the entire
lithosphere in response to some disturbances in a wide region in the

mantle.

: e WA
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DEEP-SEATED FAULTING AND THE STRUCTUBES OF THE NORTHERN NEGEV -
" A ANALYTIC AND EXPERIMENTAL STUDY'

Y. Mimran
Mapping Division, Geological Survey of Israel

- The mutual relationship between @hreefasygmqtfic»antic%ines in

the Northern Nggey.(Isgae}),gndﬂdgggﬁsgﬁpegvqqurseﬁf%ulting is ;nves-

tigated. The study is carried out, by four approaches:

a) Geometrical. ana1y51s based on. the amplltude and the wavelength of
the folds and ',_thev d:l,p”a,nd,,:giisplgzqgn;ept._ 9;‘ the_ faults:

b) Mechanical analysis .based gn,rookumeqhapicgbconsiderations applied
.%o the faulted basement and sedimentary cover.

c) Frictional sliding analysis of the forces involved in. the displaging
blocks.

d) Scale-modeling of the structures by the deformation of a sequence

of gelatine layers.

The various analyses lead to the conclusion that the deep-seated
reverse faults should have dips ranging from 45-600. The basement might
or might not be involved in the faulting, depending on the pore~fluid
pressure in its rocks and in the rocks constituting the sedimentafy cover.

If the pore-fluid pressure ratio exceeded 0.85 (a value which is
fairly common in tectonic processes) gravitational sliding might have
taken place at the steep limbs of the folds, thus contributing to the

opening of the "Makhteshim".



INDICATIONS AND UNCERTAINTIES IN INTERPRETATION OF
EVIDENCE OF NEOTECTONIC MOVEMENTS IN ISRAEL

I. Karcz and U. Kafri

Geological Survey of Israel, Jerusalem.

Study of recent crustal movements should be interdisciplinary and
should employ concepts and techniques of Geology, Geophysics; Geodesy,
Geomorphology, Archeology, Hydrology, Oceanography and Meteorology. It
is only through integration and cross-verification of such diverse data
that educated guesses can be made as to the nature and trends of recent
activity of the crust.

So far each method and technique employed in search for neotectonic
effects in Israel appears to have revealed some indications of recent and
subrecent movements. Thus for example, geodetic data indicated differential
motions ranging in rate up to 2.5 cm/&ear; a microearthquake survey revealed
activity along segments of the Jordan Rift; archeological records indicate
ancient tilts and intermittent destructive earthquakes; and oceanographic
and meteorological data indicate possiblg motions along the coast.

Great caution must, however, be exerted in evaluation of such indica-
tions. Indeed, the experience shows that often even the raw data from the
cognate fields should not be aécepted at face value. Data perfectly accep-—
table for purposes fo; which they were gathered originally, are often less
than adequate for a study of crustal activity. In each case a s&stematic
dispassidnate appraisal of data, with emphasis on their limitations and
possible errors is necessary, and a step by step considerafion of the various

alternative explanations of the inferred indications is required.



DEAD SEA GEOPHYSICAL SURVEY
19 July - 1 August 1974

D. Neev and J. K. Hall

Marine Geology Division, Geological Survey of Israel, Jerusalem

Bathymetric, magnetic, and continuous seismic measurements were made
along approximately 540 km of track in the Dead Sea in July and August
of 1974.

Part I: Bathymetric and Magnetic results - John K. Hall

Bathymetry

A new precision bathymetric map was prepared, using these mea;ure-
ments, together with all earlier soundings. The northern basin is shown
to be shallower than previously thought, and aimost flat-bottomed over
nearly 40% of its area. The maximum depth, relative to Mediterranean Sea
level, is‘730 meters, r@ther than the 798 m reported by Lt. Lynch's 1848
survey. The basin is asymetric, with western slopes generally averaging
7° and eastern slopes up to 30° except in the vicinity of the Arnon
River delta where slopes are around 8°, The western flankhof the basin
is quite corrugated, and along the north-western flank of the basin the
topography becomes steeper, following a lineaf trend of N27°E which is
probably fault- controlled. Sediments from the Jordan River Delta have
built up a smooth and almost planar ramp sloping at 3° to depths of
650 m (below M.S.L.) and 1° thereafter into the deep basin.

Revised hypsometric calculations show inflection points in the area
curve at 430 m and 710 m, reflecting the flat-floored nature of the
northern basin. The volume of water enclosed with sea level at -400 m

3

is 147 km~, an increase over earlier estimatés.
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Magnetics

The total field magnetic anomaly map with 5 gamma contour interval
.shows several interesting features. The anomalous field has an eastward
dip with gradients of 5 to 20 gammas per kilometer which may be related
to deep crustal processes across the rift. Magnetic anomalies (10 to
20 gamma amplitude) which are associated with diapirically controlled
structures were detected east of Ein Gedi, Kallia and the Jordan Delta

as well as in other locations.

Part IIs Seismic results and geological history - D. Neev

Diapiric structures induced by the salt deposits of the Sdom
Formation were detected all over the northern basin. They are mainly
concentrated along the major western submarine N-S trend;ng border fault,
and are probably genetically associated with Mt. Sdom. Similar struc-
tures, although smaller in size and fewer, are also found along the
steep eastern border fault. Two large, dome shaped diapiric structures
have pierced through the bottom of the Median trough: one off Ein Gedi
and the other at the northeastern segment of the Jordan Delta. They
seem to be genetically related to the diapir of the Lisan Peninsuls and
to others which were detected south of it in the southern basin. The
digpirism processes have been active since deposition of the Amora and
Lisan formations. Great thicknesses of younger sediments have been
synchronously accumulated in the associated ring depressions.

Almost complete desiccation occurred at the end of the Lisan Formation
(some 15,000 to 20,000 year B.P.). The rate of deposition which is con-

. trolled by the huge quantities of the chemical precipitates and the erosion
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products resulted thereby, have compensated for and exceeded the rate
of diapirism. The Jordan Delta was built out and accumulated only
Qince the end of the desiccation phase. The erosional drainage pattern
generated during and after the desiccation phase, was partially masked
by the younger Holocene sediments.

The eastern border faults comprise a systematic pattern: a N-S
trending linear major fault from which secondary ones are gradually
branching to the NNE. The trends of individual faults in the western
border fault system are less regular and uniform. They comprise,
however, a system of step-faults. The NW trending fault, which borders
the Lisan Peninsula on the north, is very pronounced. On its south,
however, there seems to be a system of two parallel faults. No E-W
trending fault was found beneath the Jordan Delta to mach the northern
edge of the northern basin.

The E-W trending magnetic anomaly north of Ein Gedi may be an
extension of the similarly trending magnetic anomaly noted by Folkman

across the Hebron mountains.
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TIMING AND STRUCTURE IN OIL EXPLORATION IN ISRAEL

B. K. Davis
8, Kikar Hamelech Shaul, Ashqelon.

1. The success ratio of o0il drillings in Israel could possibly be
improved by plegying more attention to the timing of structural movements
vis-vis generation and migration of hydrocarbons.

2. Wells should be located on structures which were non-existant at

the time of generation and migration of the oil.

3. It is necessary to reconstruct the Kimmerian tensional movements

in order to prospect for Lower-Cretaceous and Jurassic oil.

4. Triassic'evaporites may underlay much of Israel and may have férmed
a gliding plane so that the Laramide compressional movements may affect
only Post-Triassic beds. Thus any program for exploring for Triassic and
Paleozoic oil should take into account that the deeper structure may beer

very little relationshipAto the younger trends.



- ENVIRONMENT OF DEPOSITION OF THE EF'E OIL SHALE

M. Shirav (Schwartz)

Mineral Resources Div., Geological Survey of Israel, Jerusalem.

"In the course of the investigation of the Ef'e oil shale field (Ghareb
“Formation, M;astrichtian), the inorganic chemistry of 33 composite samples
from 10 boreholes was studied. Detailed analyses for organic matter content,
P205 and U also were carried out. According to the results of these analyses,
X-ray analysés and the examination of petrographic thin sections, the minerals
which constitute the o0il shale are: calcite, organic mattgr (kerogen), kao-
linite, montmorillonite, apatite, gypsum, dolomite, pyrite and quartz.

The clay minerals' content ranges from 1% near the boundary with the
phosphorite'(Mishash Fm.,, Senonian) up to 23% in the upper part of the oil
shale sequence. The calcite content is almost invariablé, while the amount
of apatite gets higher towards the phosphorite layer. The larger part of the
sulfur is fixed in organic compounds and the remainder in pyrite. This con-
clusion is a result of microanalyses of the products (oil, gas and spent-shale)
of modified Fischer Assays.

From the association of the autigenic minerals in the o0il shale sequence
we can establish its environment of deposition in terms of pH and Eh as follows:
7.8 <pH < 8.2 (calcite is stable but hematite is absgnt); Bli> 0 (preservation
of organic matter); the Eh muét be under the "sulfide-sulfate fence" but
higher than the water dissociation limit..

The gradual appearance of kaolinite and montmorillonite along the oil

shale sequence points out to the fact that the end of Senonian - Early
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Maastrichtian was a period of tectonic activity in the Ef'e area,
which intensified the connection of the basin with a near land~-mass

covered with sediments, and poseibly for the first time, caused the lift-

ing of some anticlines above seagflevel.
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THE PRECAMBRIAN MASSIF IN THE JEBEL SABBAGH SHEET

- Y. K. Bentor o ‘
Deptartment of Geology, The Hebrew University, Jerusalem.

2

The Jebel Sabbagh sheet comprises about 1500 km“ of the Precambrian
Massif of Sinai. The oldest rocks of this area are the metamorphics, part
of the Kid Massif, in the northeastern corner of the sheet. These roocks,
which were studied by Shimron and Bogosh, are composed of the earlier Heib
Formation which consists mainly of met-volcanics, together with slates,
grits, and quartzites, and a younger formation, the Tarr Formation, which
is composed méinly of clastic metasediments, metagreywacke, metaconglomerates
énd quartzites, together with marble and calc-silicate felses. These rocks
passed throqgh at least three phases of low-grade metamorphism, mainly in
the greenschist;fabiea. They are strongly, and in places isoclinally,
folded, the fold axis trending generally east-west. These two formations
were intruded by the Qenaya Formation, which is built mainly of dioritic
gneisses in the amphibolite facies; these rocks were formed by remobilisation
of the old basement during the climax of the orogene. To the same meta-
morphic»complex belongs the metavolcanic Sahiya Formation in the south-
western part of the sheet, which consists of basic to acid rocks, which have ‘
undergone a higher metamorphism up to the sillimanite grade.

The next younger unit are the v;ldanic rocks of the Hashabi Formation
in the southern part of the sheet. Here, only acid non-metamorphosed and
" non-folded rocks are present; they are strongly tilted and contain Pre-
cambrain soil horizons, composed mainly of kaolinite. These rocks were
intruded by small bodies of diorite and are most probably part of the Firani

Complex. .
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The next major rock‘group represents the Calc-alkaline Intrusive
Complex whose rocks cover more than half of the Massif. This phase starts
with the intrusion of gabbroic and dioritic rocks and continues with increa-
sing acidity to the Um Malaq, Girgar, Ghashi and Mandar Granites. Most of
these different granites form more than one single pluton; the same granite
in its different plutons is characterized by slight differences in its modél,
textural and chemical composition.

The youngest rocks of the Massif are part of the Alkaline Intrusive
Complex. To them belong Sharm Alkali-Granite, which occurs in several vari-
‘ations, Sahara Alkali-Granite and Hanzur Micro-Alkali-Granite. Rocks of
this group form about a quarter of the massif, a very high proportion compared
with the world-wide distribution of Alkali-Granites.

The main geological features of general relevancy in this sheet ares
1) the striking tendency.ofplutons to avoid during their intrusion pre-
existing plutons and their tendency to rise along septa of old basement rocks.
2) the fact that the scale of the differentplutons is not arbitrary and there
is an obvious ceiling for their pdssible siée. None of the plutons in the
sheet, the original form of which can be reconstructed, has an outcrop area

of more than 100-150 km2. This feature is controlled by the intrusion mecha-

nism and is probably world-wide. .

3) the occurrence of "twin-granitoids"; the twin'éembers differ from each
other in composition and texture, but oceur always in geographical proximity,
pass frequently into each other gradually and, %ﬁen they intrude each other,
show a time-crossing intrusive relationship.

4) the possibility to follow in detail the combined action of crystallization
S;diffg;entiatipn, of various degrees of partial melting, and of hybridization

Toee @
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in_thg_evolution of the magmatic rocks;

A study of the trace element assemblages is an important tool in this

. type of research.
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REPRESENTATION OF RESULTS OF ABRIAL THERMAL INFRA RED SCANNING
OVER LAKE TIBERIAS AND THE DEAD SEA

D. Levitte
Hydrogeological Division, Geological Survey of Israel, Jerusalem.

As a part of the Geothermal project in the GSI an I.R. sganning was
carried over the water bodies in the Rift Valley in order to discover possible
thermal radiation sources.

It was decided to+scan only the water bodies because of their homogenity
" and the uniform temperature which make'the interpretation easier. The scan-
ning was done in winter in order to get higher contrast between the cold
back ground water and the hot anomalies.

The scanning was done at 04.00 A.M. to minimize the influence of sun
heating. Wave length of 8-14}1 was used since this range isn't absorbed
by the atmosphere.

The flight altitude was 1500 feet. We expected to see the hot region
- along the lake shores and the hot springs which seepage from the bottom.
Nevertheless, the results did not find unknown hot areas. At Lake Tiberias
the results were disappointing.since even known hot amanations of water in
the bottom were not observed on the film.

The the Dead Sea the results showed much more extensive seepage of
watei along the shores that has been known before. Actually, most of the
western water-front is made of amanating water.

It was possible to evaluate the -degree of carnalite crystallization in
the evaporation pools of the potash plant since the thermal radiation is a

di:ect dependent of this degree.
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It should be noted ‘that the results are solely qualitative and
because of the equipment limitations, no quantitative information could

be obtéined.



STRATIGRAPHIC FRAMEWORK OF ISRAEL BY REGIONAL UNCONFORMITIES

R. Freund

Department of Geology, The Hebrew University

The widely accepted stratigraphic division (Ball and Ball, 1953)

into the:

4, Upper Clastic Division
3, Middle Calcareous Division
2. Lower Clastic Division (Nubian Sandstones)

1. Precambrian Basement

is adequate in the exposures of Israel, but fails in the subsurface and

in the neighbouring countries. It is therefore replaced by a compre-

hensive division, in which five regional unconformities separate six

magjor units which include the entire sequence over a wide region around

Israel.

Unit 6.

Unit 5.
Unit 4.
Unit 3.
Unit 2.

Unit 1.

Sagiya-Dead Seaj; Upper Eocene-Recent; clastic basin fill (equal

to the original,"Upper Clastic Division").
Kurnub-Avedat; Cretaceous-Middle Eocene; wide epicontinental blanket.
Negev-Arad; Upper Paleozoic-Jurassic; marginal wedge of marine basin.
Yam Suf; Cambrian-Devonian; wide epicontinental blanket.
Zenifim; Late Precambrian; arkosic wedge of basin's margin.

Precambrian Basement; metamorphic - igneous suite.
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LOWER MESOZOIC DISCONFORMITIES IN ISRAEL AS RELATED TO GLOBAL TECTONICS

F. Hirsch
Pgleontological Division, Geological Survey of Israel

Biostratigraphic investigations of a part of the Mesozoic sequence

in Israel and adjacent areas have revealed the existence of a number of

disconformities:

1e
2.
3.
4.
5.

Upper Permian - Upper Soythian;
Upper Scythian - Middle Anisianj;’
Upper Carnian - ? Pliensbachian;
Upper Bathonian - Middle Callovianjg
Top Upper Callovian.

The record of fossils and relationship with global tectonics are

discussed:

a) The non-record of Lower Scythian bios in the Negev is not necessary

bounded with a non-sequence of this time interval, it infers never-
theless, possible heterochrony of the Yamin-carbonate facies;

b) The fracturation of the African—Arabian Plate during the Early Anisian

c)

coincides with a remarkable break and the transgression of the carbo-
nate Ra'af Formation in the Negev;

A remarkable non?deposition of Norian (and Rhatian), Hettangian and
Sinemurian stages seems characteristic for the entiré African-Arabian
shelf during the period of oceanisé%ion of the Tethys and its "opening"
towards the "Atlantic";

d) The non-record of Lower Callovian bios occurs in the Negev, Sinai,

Saudi-Arabia~and.the Erythrean region;

e) Epirogenic movements at the end of the Callovian and during the Oxfordian

produced the transgressive overlap of the Lower Oxfordian Kidod Shales
on a strongly reduced Upper Callovian at Mbghara and the Hermon. At
Hamakhtesh Hagadol a 100 m thick Upper Callovian sequence builds up

the Madsus and Matmor members, that succeed the Middle Callovian Tsiah
Member (Zohar Formation) and underlies extreme shallow carbonates, best
attributable to pre-Upper Oxfordian equivalents of the Beer Sheva For-

"mgtion. This infers the non-deposition of a genuine tﬁ?ded" facies in
- the southernpart of the Northern Negev. 1
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THE CHEMISTRY AND GEOCHEMISTRY OF ISRAEL PHOSPHORITES

Y. Nathan, Y. Shiloni; R. Roded, I. Gal and Y. Deutsch

Geological Survey of Israel, Jeruéalem

27 elements and the organic matter content were analysed in 185
samples; 163 from eight phosphates fields and 22 sporadic samples. The
Table resumes the chemical composition giving the means and the standard

deviations for all analysed sampless

Variable Mean Standard Dev. Cases
Cal 50,88 - % 2.82 o 185
P05 25,70 4.70 185
F 3,05 0.56 185
co, 11.41 4.95 185
510, 3,10 3.82 185
A1,0, 0.47 0.45 185
Fe,0, 0.34 0.40 185
Mg0 0.56 0.78 185
Na,0 0.56 0.25 185
cl1 : 0.50 0.64 185
S04 2.44 1.33 185
Om 0.69 1.16 185
K 563,7  ppm 388.5 185
Ti 246, 3 104.6 185
v 154.8 TT-4 185
Cr - 227.0 5.4 ' 185
Mn 39.5 24.9 185
Co 5.3 5.8 185
Ni 89.2 28.8 185
Cu 29. 1 19.9 185

Zn 520.8 203.8 185
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(Cont.) (Y. Nathan, Y. Shiloni, R. Roded, I. Gal
and Y. Deutsch)

Variable _ Mean Standard Dev. Cases
Rb 3.4 1.7 185
Sr 2299.8 564.2 ' 185
Y 12,9 " 4407 185
Nb | 4.4 3.0 185
Mo 40.7 - 18.5 185
Ba 337.8 318.5 185
U 111,0 49.0 ~ 185

An R-mode factor analysis was done on the results and on each of the
sub-sets (each field representing a sub-set). Although usually 10 to 14
factors were needed to account for 90% of the variance, only eight were
derived accounting for 70% of the variance since otherwise no geological
significance would be attached to the various factors. From these factors
and the correlation matrixes, the distribution of minor and trace elements
can be established: Na, Sr, U and to a lesser amount V, Cr, and Zn are
found in apatite while Mn, Co and to a lesser amount Ca and Ti, follow
Fe probably in free Iron Oxides.

Cu, K and Ti follow Al in clay minerals.

The vapious fields could be differentiated accordint to:

a) their original deposition conditions;

b) their weathering history.

¥l
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RESULTS OF RADIOACTIVE\LOGGING FOR PHOSPHATE PROSPECTION
AT THE ORON AND NAHAL ZIN FIELDS .

Z. Gomerstadt, J. Rosenman, K. Preiss

Research and Development Authority, Ben Gurion Uhiversity,
Beer-Sheva.

In coordination with the Oron Phosphate Company, some experimental
loggings were made in 4 wells (two in the Oron area and two in the Hor
Hahar field). The following conclusions were drawn: )

1) In all the investigated wells, there is generally a direct linear con-
nection between the natural gamma radiation and the P205 content.

2) In the well section, we can detect places with unusually high radio-
activity, which are probably connected with an increased uranium
content in the investigated layer.

3) Within the limits of one area, the correlative relations are mostly

similar, and therefore permit the detection of the P content by

205
use of the results of natural gamma logging with a limited quantity
of coring. ’

4) There is a possibility of correlating different wells in a field by
using the results of natural gamma logging.

5) The natural gamma log makes it possible to obtain the exact thickness
of the phosphate-bearing rocks with a precision of up to + 10 cm.

6) The introduction of radioactive logging into the phosphate prospection
would greatly facilitate economy in sampling operations and chemical
analyses. Coring would generally be needed in less than 10-15% of the
wells.

7) Radioactive logging would also give information about the quantity of

uranium in the phosphate layers.
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MORPHOLOGY AND MINERALOGY OF RECENT BEACHROCKS ALONG THE
MEDITERRANEAN COAST-LINE OF ISRAEL

N. Bakler

Marine Geology Division, Geological Survey of Israel, Jerusalem

A. Amiél

Soil & Water Sciences Dept. Faculty of Agriculture, Rehovot
Hebrew Unlver31ty

Recent-beachrocks appear along most of the Mediterranean coastline of
Israel. The beachrock outcrop in two dominant morphological features:

1) bedded platy layers inclined to the west; |
2) encrusted on old ebraded terraces.

The bedded type is éhe most widespread feature whereas the‘ancrusted
type is only locally found.

The purpose of the present study is to define in detail the detrital
components of the beachrock and to determine the mineralogy of the cement.
Samples were takenvin.8 stations along the coastline from Nahariya in the
north to Nitzzanim in the south. The petrography of the detrital components
was determined by a petrographic microscope; The carbonate mineralogy of
the samples was determined by X-ray diffraction, first on the bulk samples
and then from the —20/7 fraction after shaking and decantatiop. By these
separation methods, the cement components were fairly well concentrated,
thus enabling more precise observation by X-ray diffration. In addition,
part of the samples were studied using SEM photography.

A) Detrital Components

Four main detritic assemblages were observeds
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1. Biogenic sand, well sorted, "Nahariya-type calcarenite", confined to ‘
Nahariya—Atlit coastss

2. Plat calcareous sandstone granules, coarse, well rounded, "Tel Baruch
granules type", limited to Givat Olga, Tel Aviv coastal ciiffs;

3. Glycimeris shell, complete and broken, "Palmahim shell type" found in
various locations in high concentrations;

4. Conglomeratic, rounded to brecciated limestone and pottery, is distri-
buted along the coast in different amounts and in different localities,.

B) Cement Components

The cement materialjoonsists of the carbonate minerals, aragonite and
high Mg calcite (up to 15 mol% Mg). A direct relationship was found between
the presence of the metastable minerals, aragonite and high Mg calcite and
the detrital assemblages types:

1. Aragonite found to be the only cement in the glycimeris type;
2. High Mg calcite is very dominant in the biogenic sand and granules types.
3. The two minerals are present in mixed assemblage.

The present study therefore suggests an explanation to the formation of

both mineral cements, aragonite and high Mg calcite in the same environment

of intertidal zone of beachrock formstion.



THE DEVELOPMENT OF THE "MAKHTESHIM": EROSION BY EMERGING GROUNDWATER

A, Issar

The Inst. for Desert Research and The Geological Dept., Ben Gurion
' University of the Negev

The various explanations suggested for the formation of the makhteshim
(erosion cirques) of the Negev, Sinai and Western Desert, have put the
emphasis on'surface‘erosional factors, like stream flow and wind. These
agents, according to these theories, ercded into the covering layers of the
anticlines, built mainly of limestones and reached their inner softer core
composed of sands. This, it was claimed, brought the rapid destruction of
the inner core and thus produced the -special feature of the Makhteshim,

In the following presentation, it is suggested considering the work of
emerging groundwater as the principal factor which generated the opening of
the anticlines while the surface factors played only a secondary role. To-day
it is known that the subsurface flow of groundwater infiltrating into the
Nubian Sandstone layers outcropping along the northern border of the Arabo-

Nubian Shield was using all possible outlets to emerge to the surface in

the regions in which the Nubian Sandstone aquifers were under artesian pressure. .

Such outlets were either along regional faults bordering the Syrian-
African rift system, as well as along transversal regional faults. The
emerging of the water, usually rich in iron oxides, was accompanied by the
deposition of sinters rich in iron and manganese.

In the asymmetrical anticlines of the Negev, Sinai and Western Desert,
one finds the combination of conditions which enabled the emergence of the

)

9
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water from the Nubian Sandstones. These conditions were formed by the
proximity ofithe Nubian Sandstone to the surface due to the folding, the
existence of transversal regional faults along the steep dipping flank of
the anticlines as well as the thinning out of the covering impervious chalks
of the Senonian age.

The stages suggested for the formation of the Makhteshim are the
followings
Stage 1: The regression of the Eocene Sea and the taphrogenic movements at
the beginning of the Neogene have enabled the subsurface flow of groundwater
from the outcrop area to the regional faults. The water emerging from great
depths was hot and contained minerals of iron and manganese. This caused
the formation of thermomineral Karst—like Maale Hameishar, Makhtesh Katan
and those desoribed from the erosion cirques of the Western Desert.
Stage 2: The development of the Karst, the outflow of spring water and the
surface erosion worked into the limestone cover of the anticline until it
reached the sandy core.
Stage 3: When the sandstone was exposed, the outflow of the artesian water
became stronger, which caused the washout of sands and the collapse of the
limestone roof, a phenomenon resembling that occurring around a sand pumping
well, The surface erosion helped the process by widening the cirque.
Stage 4: When the Cirque was open and when more humld cllmatlc conditions
still prevailed, water contlnued to emerge from the sands formlng swamps

and springs along which prehistoric communltles lived.
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HUMIC SUBSTANCES AND KEROGEN: N
THE ORGANIC GEOCHEMISTRY OF PEAT FROM THE EVERGLADES, FLORIDA\

Irving A. Brégei, Marta Krasnow, and Dennis T. Ligon, Jr.

U.S. Geological Survey, Reston, Virginia 22092, U.S.A.

Detailed studies have been carried out on a core of peat nearly 1 m
long that was collected by Zalman S. Altschuler and Christina S. Zen in
the east-central area of The Everglades in Florida. The peat, which
bottomed on Pleistocene carbonate rock, had pieviously been reported to

have accumulated for approx. 5,000 years and appeared to consists pri-

marily of organic debris from sawgrass (Mariscus jpmaicensis). The core
was divided by us into 19 progressively deeper 5-cm sections, each of
which was analyzed for (1) equilibrium moisture, (2) ash, (3) bitumen,
(4) numic -acid, (5) humin, (6) holocellulose, and (7) cellulose.
The prime quectives of the study were to follow the fate of each major
plant constituent, to study the origin of humic substances, and to follow"
changes in the composition of the peat with time and depth of burial.

The upper 15 cm éf the peat is characterized by linear decrease
(from 46 to 36%) of holocellulose and by dramatic approximately threefold
increases in humic acid and humin (all on a moisture- and ash-free basis).
Observations suggest that sources other than sawgrass, particularly lipids
from aquatic organisms, must contribute to this peat, conforming to theé-
retical considerations that kerogen can have a humic, sapropelic, or
mixed origin. Below 15 cm, the composition of the peat remains nearly

constant.
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EXPERIMENTAL MODELS IN STUDY OF SEDIMENT TRANSPORT AND DEPOSITION

I. Karcz

Geological Survey of Israel, Jerusalem.

Interpretation of depositional sequences and identification of their
paleoenvironment require the knowledge and understanding of relationships
between the appearance and distribution of depositional features and the
nature and kinematics of the parent flows. Such information must be derived
from studies of recent depositional environments combined with theoretical
analysis and experimental studies. Complexity of two-phase flow systems
and of stiream boundaries dictate far-fetched simplifications in anplytical
treatment as well as in experimental design. Unless a great caution is
exerted, such simplifications may invalidate the applicability of the obtained
results to natural sedimentary situations.

Simulation and model studies describe the nature of flow with the aid of
two fundamental dimensionaless parameters, the Reynolds and Froude Numbers,
the respective values of which allow the recognition of four major regimes
of flow: laminar subecritical, laminar supercritical, turbulent subcritical
and turbulent supercritical. The latter two are regarded as representative
of conditions under which alluvial bedforms are generated, and are commonly
referred to as the lower and upper flow regime.

It appears however that all such flows have a certain stability limit,
beyond which the flow breaks into a pulsatiﬁg motion with trains of wave-
travelling downstream. Field observations and experimentai simulation of

shallow flows along relatively steep slopes reveals two types of streambed
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sculpture generated during the unstable flow phases systems of flow aligned
troughs and ridges, and diamond-shaped thatched patterns. These‘patterns
may be significant in understanding of rill and gully formation and erosional

processes affecting fresh (artificial) slopes.
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c'4 DATING OF ANCIENT DRAINAGE BASINS — COASTAL PLAIN

BE. Shachnai

Tahal, Water Planning for Israel Ltd., Tel Aviv
A. Kaufman

Weizman Institue for Sciences, Rehovot
N. Bakler

Geological §grvey“of Israel, Jerusalem.

The results of age determination of ancient drainage basins in the
Coastal Plain indicate two periodss
1) An area which was terminated about 6600 years B.P., characterized by

submergence, at least of the western part and an intensive fill up

of marshy lawlands.

Examples — Rubin marshes near Palmahim (-7m) - 6510 + 1250 years B.P.
Haifa Harbour - 6000 years B.P. approx.

2) An area which was terminated about 4000 years B.P., during which some
local coastal marshes prevailed, probably associated with barriers‘and
estuars (Caeéarea). These barriers, partly at least, have been since
eroded and submerged under sea level: -

Examples - Part of Ashdod (-6 m) - 4100 + 380 years B.P.
Caesarea (beach)(-3 m) - 3810 + 180 " "

The submerged period can be roughly correlated with the marine sedi-
ments of the "Plate" type in northern Sharon region, age determined (Gavish,
Friedman, 1969) as 7000 - 10,000 years B.P., but the mechanism and inter-
relationship are still not fully understood. The second phase point out
probably, a tectonical event which is, probably, assoéiated with the present

\

configuration of the shore line.



AN ULTRABASIC SERPENTINITE IN THE PRECAMBRIAN MASSIF OF EASTERN SINAI

A. Zilverfarb, M. Beyth

Geological Survey of Israel, Jerusalem

H. Grunhagen

Geologisches Landesamt, Nordheim-Westfalen, Krefeld

During a mineral survey, an asbestos-bearing serpentinitic rocks was
found south of Dahab, near the eastern coast of Sinai, at coord. 7562/b951.
The outcrop is about 100 m long and 10 m wide. This ultrabasic rock intruded
country rock that is part of the older Precambrian migmatite series, and is
today in contact with a monzonite-diorite porphyry.

The serpentinite, whose dominant mineral is lizardite, is apparently
an alteration product of harzburgite. With it occur andesine-aplite, and
rocks with talec and/or phlogopite, and asbestos, notably anthophyllite.

The asbestos occurs in long fibers, up to 30 cm long, which occur in veins,
and as shorter fibers reaching 3 cm. The composition of two long-fiber

samples is as follows:
AZ 1376 AZ 13%§-c

%

810, 57.14 58,00
A1,04 0.40 0.30
Fe,0; - Most of the iron is ferrous (bivalent) 7.59 8.78
Ti0, 0.07 0.07
Ca0 0.44 0.55
Mg0 29.13 29.13
N0 | 0.22 0.28
Cr 0.03 0.05
Na 0 - 0,07 0.07
K0 0.06 -
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AZ 1376 AZ 1376-C

002 0910 -

SO3 traces -

F 0.1 0,02

cl _ - o 0.01 0.02

L.0.I. (1000°C) 3.68 2.19

The serpenqinite was emplaced, apparently from great depth, either as
a magmatic intrﬁsion or by tectonic upheaval. It penetrated the country
rock. in partly-crystallized state, with accompanying solutions. The occur-
rence of lizardite, anthophyllite and talc may be due to alteration of the

solids by these solutions, or to later metamorphism..



THE DEVELOPMENT OF NON-HYDROTHERMAL SYNGENETIC ALUNITE WITHIN
A JURASSIC FLINT CLAY FACIES AT MAKHTESH RAMON

R. Goldbery
Dept. of Geology and Mineralogy, Ben Gurion Univ. of the Negev

Members of the alunite-natroalunite solid golution series, together
with jarosite, identified by X.R.D., chemical analysis and D.T.A. methods,
were found to occur within a kaolinite host mineralogy of the Jurassic Inmar
Formation at,Makhtesh Ramon. Field relationships are such that a syngenetic
non-hydrothermal origin is proposed for the sulphates.

The sulphate minerals occur at discrete stratigraphic levels in associ-
ation with a coal-bearing kaolinite lithofacies and within a flint clay litho-
facies. Mineralogical studies of the kaolinite host rock show that kasolinite
(with variable orystallinity) and quartz predominate, with illite, alunite
and hematite as minor constituents. The "coaly-lithofacies" is characterized
mineralogically by wéll-crystallized kaolinite with minor amounts of quartzs
illite is absent and a part from differences in physical properties is minera-
logically ve;y similar to the "flint clay lithofacies".

Since the development of the éharaoteristic mineralogy of the "coaly-
iiihofacias" and the sulphates are considered to be syngenetic, it is concluded
that a relationship exists between the two processes of formation.

Pyrite, developed under the reducing conditions of the environment was
oxidized to form sulphuricracid, which reacted with gelatinous clays to

produce the suite of sulphate minerals.
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However since interaction of H2804 on alumino-silicate gels of
kaolinite composition is insufficient to produce alunite/natroalunite,hit
i; proposed that the basic cations were released from clastic clay particals
during processes of dialysis within the coal swamp environment. Therefore
the association of syngenetic alunite with the described lithofacies, serves
as an important genetic indicator for flint clays, and demonstrates that
the characteristic flint clay mineralogy of this deposit is a result of
hydrolytic activity within the coal swamp environment, as opposed to an
origin related to intensive downward leaching and removal of soluble con-

stituents by groundwater. N
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MORPHOLOGY OF THE RED SEA FRINGING REEFS: A RESULT OF THE
EROSIONAL PATTERN OF THE LAST-GLACIAL LOW-STAND SEA
LEVEL AND THE FOLLOWING HOLOCENE RECOLONIZATION(x)

G. Gvirtzmen'*2), B. Buchbinder'), .. Snen'), Y. mird)
and G. M. Friedman4)

During the Late Wirm glaciation the Red Sea level dropped about 130 m
below its present level. As the inf;owngf the Indian Ocean waters through
the sill of Bab—gl-Mandgb (abput 130 m below‘seé level) was limited, hyper-
saline and stagnant conditions prevailed. Under these extreme conditions,
the coral population of the Red Sea disappeared. The lowering of the
erosional base-level, and the probable increase of precipitation, was
followéd by intensive erosion and the formation of deep canyons with thalweg
nickpoints down to 130 m below the present sea level. These canyons cut
thfoﬁgh the pre-existihg fringing reefs and alluvial fans.

The rise in the sea level during the Holocene caused the drowning of
these canyons that today form deep, narrow, and occasionally meandering
and bifurcating embayments, known by the local Arabic name sharm. The
shaims arevcommonly several tens of meters to about 2000 m in width, several
hundred meters to more than 8 km in length, and 20 to 130 m deep. The coral
population returned to the Red Sea, and the recolonization along ifs coasts

has resulted in the development of new fringing reefs unconformably overlying

(£)This study was also presented at the Second Intern. Symposium on
Fossil Corals and Coral Reefs, Paris, September 1975.

1) 0il Research Division, Geological Survey of Israel, Jerusalem.
2) Dept. of Geography, Bar Ilan University, Ramat Gan.

33 Marire Geology Division, Geological Survey of Israel, Jerusalem.
4) Dept. of Geology, Rensselaer Polytechnic Inst., Troy, New York.
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the pre-existing topography. South of the 27° latitude recolonization of
corals also took place inside the sharms. However, to the north, in the
gulfs of Suez and Elat, recolonization took place only along the coastlines
faeing the open sea and not within the sharms. This is a result of the
extreme ecological conditions at the nor%hernmost edge of the coral belt.
The newly formed fringing reefs overlying the pre-existing alluvial
fans and braided stfeams have followed the fluvial relief, exhibiting imper-
fections such as furrows across the reef flat, which continue the adjacent
onshore braided'streaﬁ pattern. The furrows are usually 5-200 m wide,
10-300 m long, and 0.5 - 3 m deep. Some of them are blocked seawards by
corals and form pits and pools on the reef flat, 2 — 300 m in diameter and
0.5 — 3 m in depth. The furrows differ from the spur and groove structures
which also characterize the fringing reef. The spur and groove usually form
parallel sets perpendicular to the refracting wave-front which breaks on

the reef edge; they are not related to a fluvial system.



PERMIAN EVAPORITES IN THE SOUTHEAST RUSSIAN PLATFORM:
TECTONICS AND HYDROCARBON TRAPS. |

Victor D. Cohen (Kogan)
Merkaz Klita, Ashdod
On the northeast, east, and southeast of the Eastern—-European Platform
there are thick sequences of Permian evaporites. During the last 15-20 years

intensive drilling and geophysical studies provided ample information which

stimulated geologists to revise their opinions on the nature of the evaporite .

sequences. The following discussion is confined to the evaporite sequences
in the southern part of the Russidﬁ Plétform: on the uplifted.platform, in.
the pre-Caspian depression and in the Dnepr-Donets trough.

Thé evaporitic sequence in the uplifted Russian Platform differs signi-
ficantly from that in the pre-Caspian depression and the Dnepr-Donets trough.
The‘difference is expressed in tﬁe sﬁuréture, the thickness, and the compo-
sition of the evaporitic sequence. The Permian evaporites in the Dnepr
troughvare thinner and‘stratigraphically condensed relative to fhose in the
pre~Caspian depression. -

The Permian evaporites are subdivided into two major parts: the lower
part is characterized by interbedding of terrigenous material, carbonates,
anhydrite, and rock salts; the upper part consists of rock salt, anhydrite,
and‘bittern salts -- it does not include either carbonates or terrigenous
material. Both ﬁarts begin with evaporite sequences which are analogous to
modern sebkhas; both parts transgressively onlap older strata.

The evaporite sequence in the Dnepr trough is underlain by clastic
deposits whereas, thg évaporite sequence in the pre-Caspian depression is

underlain in the north and west by carbonates and in other areas by clastics.

®
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in the uplifted platform adjacent to tﬁe pre—~Caspian basin, the lbwer part
of the evaporite sequence is practically devoid of rock salt beds; salt
is known only in the upper part of the evaporite sequencé.

The evaporites in the Dnepr-Donets trough display moderate structural
deformation and gentle dips. In local structures, the dips may reach
10-250. There are no signs of salt tectonics in the Dnepr-Donets trough.
In the platform surrounding the pre4Caspian depression, the dip varies
between 1-50. The dips change abruptly and become steepér on the border of
the pre-Caspian depression. In the depression itself, the evaporites have
a very specific structure and many individual structural features have
been interpreted as related to salt tectonics., One of the'preminent features
of the salt sequence there is its falt bottom (10-2o dip) and highly con-
torted top (with dips in the order of magnitude of tens of degrees).
Another notable feature is the disharmonic relationship between the external
and internal structure of the salt sequences. The lattei is characterized
by steep dips of uﬁ to 90° and even by overturned structures. These features
are only a few of those which indicate that the macrostructure of the evaporite
seqﬁence in the pre-Caspian depression was probably formed as a result of
salt overflows.

0il traps and fields associated with the Pérmian evaporites are divided
into two general groups: 1) those overlying the evaporite sequence which
include simplé.folds and‘ruptured anticlinal traps relatéd to the deformétion
of the salt sequence; and 2) those underlying and capped by the evaporite
sequence. The_oil traps of thé secbhd typé consist of: a) siﬁple anticlines
on the border of the depression (e.g. the world famouns gas field Sheﬁelink#

and the giant Orenburg gas field at the Sol-llezk protrusion between the
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pre-Ural trough and the pre-Caspian depression. The latter trap is generally
interpreted as an arch composed of carboniferous limestones and covered by
Permian evaporites, howevef, an alternative interpretation relates it to a
faulted monoclinal structure sealed by the overlying evaporites; b) antic-
lines and horsts found in the Dnepr trough composed of an Upper Paleozoic
sequence including Permian evaporites and located between Devonian salt
stocks. The upper part of these uplifts is masked by Mesozoic and Cenozoic
saddles; ¢) extensive arches with a v;ry gentle inclination within the central
part of the pre-Caspian depression. Only one oil field was discovered in
these structures, however, they carry high expectations for future pros-
pection; d) Lower Permian reefs on the northern and western borders of

the pre-Caspian depression.

The understanding of the tectonics of the Permian evaporites was handi-
cappe&ﬁb& the presence of Devonian salt stocks which complicated the tectonic
picture. The formation of these salt stocks took place during the Early
Permian and was terminated by a huge glacier-like overflow of the salt
mass whioh.in'plaoes covered Lower Permian sediments.

On the southeast Russian Platform, Permian evaporites are widespread
and form almost continuous cover over an area of 700,000 sq. km. It should
be emphasized that these evaporites are in onlap transgressive relations and
are not regressive deposits as was previously believed. The evaporite
sequence shows some intraformational interruption and unconformities of
various scale. This sequence is considered as identical both in structure

and age to the Zechstein evaporite in western and central Europe.



POSSIBILITIES OF UNDERGROUND STORAGE OF CRUDE OIL IN'ISRAEL

A. Flexer
Dept. of Geography, University of Tel Aviv,
' L. Koifman -
The Israel Institute of Petroleum and Energy, Tel Aviv

The possibility of storihg underground cfude o0il and/or 0il products
in large, man-made excavations was investigated,

The rock in which such caverns are to be excavafed shbﬁld hﬁVe two
major characteristicss

- sufficient mechanical strength to enable achieving comparatively large
cross—sections of the caverns.

- small hydraulic conductivity, in order to minimize grounting operatidn;,
either to have a small water influx into the excavations or negligible
percolation of the products into the rock.

Rocks with both these characteristics are difficul; to find, aﬁ

usually it is necessary to arrive at some kind of compromise. i

Two different methods are used in the construction of underground
storage: either below the water table, at a depth which ensures that the
water contained in the rock is at a higher pressure than the stored
product (usually about 10 m for crude oil), or above the watér table,

in a tight rock, with as_little permeability as possible. In this

latter case the surface of the caverns has to be impremeabiliz&d by some

form of coating.

Following the terms of reference of our project two types of rocks

were investigated along the right-of-way of the existing crude oil net-

works granitic rock near Elat and chalk elsewhere.
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A. The granite, prospected in the southern part of the country, is, as
expected, jointed and fractured. However, some selected regions seem to
be favourable.

The granite is divided by dikes (acid and intermediate) into several
slices trending in a NNW direction.Ax

Tectonic activity developed three sets of fractures:

1, Shear fractures parallel to the dike direction;

2. Thrust faults dipping 30-45° northward;
3. Tension cracks, trending NE.

Results were obtained from field observations together with some
oblique drill-holes. It should be noted that at depth the spacing of
joints is the same as on the surface, but joints are tighter.

Chemical alterations of dike material to montmorillonite was discer-
nible only in very few cases. All 4 drill-holes penetrated the water table
system, which indicates a gradient of 0.5°. Salinity increases from east
(1800 t.d.s.) to west (16,000 t.d.s.).

The preliminary calculations, consiéering the anatomy of the granite
hill, suggest that the optimal height and width of the caverns should be
25 x 18 m, whereas the ceiling of the cavern should be placed some 10 m -
15 m below the water table.

B. The chalk studied in Tel-el-Hassi, Beer Sheva and the Avedat Plateau
belongs to fhe Horsha Formation of Middle Eocene age.

By and large, the formation consists of homogenous flint-free, unbedded
chalk and clayey chalk, with profusion of planktonic foraminifers.

The rock is crossed by at least 2 vertical sets of joints.
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Six cored drill-holes were made, the samples of which underwent a
routine series of examinations and tests. The following list gives

average values or the range of the results:

Tel-el-Hassi | Beer—Sheva | Avedat
A,rMechanical tests;
Unconfined compression strength Kp/cm2 20 - 50 55 100-=350
Brazilian test Kg/cn? 5 - 13 5 25-175
Porosity % 55 45 30— 60
Permeability (horizontal) md " 0.5=0,3 0.4=0.2 3.0
Permeability (vertical) md 0.2-2.0 0.2-1.5 | =
Core recovery % 50 = 715 15-100 0.50(x)
Rock Quality Designation (RQD) % 50 25-75 0-25 (%)
B. Mineralogy:
Calcite % 80 85 95
Montmorillonite % 2=17 2-23 1-5
Quartz % 2 2 1=4
Opal % 2-12 2-8 tr.
Palygorskite % 2-6 1 tr.
Clinopthilolite % 4-12 T tr.
C. Paleontology:
Plankton-Benthos Ratio p/b b-5%; p-95% b=T%3p=93%| b=5%;p=-95%

(%£)These low values are due to‘some technical difficulties.
The correlation between the various parameters is being checked at present.
Generally speaking, our investigation shows that the best rock for underground
storéges purpose is found in Avedat (dry, of high carbonate content and reasonably
strong). In Tel-el-Hassi wkere the rock is below water table, it shows relatively
high clay content (+ 10%) and the mechanical strength is smaller.
Theoretical calculations show that it is possible to have caverns with a
cross—-section of about 10 m x 20 m in Avedat and 5 m x 10 m in Tel-el-Hassi.

" The rock at the Beer Sheva site is similar to that of Avedat.
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The Editorial Board of the ISRAEL JOURNAL OF EARTH SCIENCES plans to publish
a special issue devoted to sedimentology on the occasion of the 10th Congress of the
International Association of Sedimentologists (IAS) to be held in July 1978 in Jerusalem.
The issue is to be published several months preceeding the Congress and will include
original papers in the fields of sedimentology (in general) and sedimentary geology of
Israel and neighbouring countries. The Editorial Board anticipates a broad spectrum of
well written papers faithfully expressing the state of art in these fields in the country.

This being the first call for papers, potential writers are urged to plan carefully, or at least
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will be reviewed in the usual manner.

Y. Weiler
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